SPECI FI CATI ON DI SK' DRI VE Fi el d of -the:lnvention The preSentgihvehtIOn
relates to a di'sk drive-and-a disk: l'oadi ng nmet'hod for an optica jb 5
drive applied to a player, a recorder or the |ike which records N 2005
reproduces from or records in and reproduces froma disk such as an
optical disk. Mre particularly, the present invention relates to holding
of a cartridge by neans of a tray which nounts a disk stored in a
cartridge and a naked disk, loads a disk into inside a disk drive
(l oading) or ejects a disk out of thkerdiiskcdmrosr (ejection), and to a
cartridge hol di ng mechani smwhich holds a disk which is stored in a
cartridge. The present invention al soprskapesyto a | oading nethod, a
| oadi ng mechanismand a | oading drive for loading a tray into inside a
di sk drive (IFaaddngf eneefaetstaodi sk out of the disk drive (ejection).
The present invention further relates to a | ock nechanism of a door for
bl ocki ng an openi nghehp £ @ppearsafidt retatdiergtood & 4K dyiwki ghdWilsk a
cartridge containing a disk or a naked disk, loads into inside a disk
drive (| oadi aghdorgepechsdotbr f dphd cilskidiki ¥eite) eepload to anglfgker,
bl ocki ng an opening which appears after |oading of a disk, a cartridge,
etc. by a sl atrkbdordethod whé chiloesh i feefpitde itrD, usrdudys firen, proesent
invention further relates to an automatic - 8 JUN 7C5

records in and reproduces from a disk such as an coptical disk.

More particularly, the present invention relates to
holding of a cartridge by means of a tray which mounts a disk
stored in a cartridge and a naked disk, loads a disk into inside
a disk drive {loading} or ejects a disk out of the disk drive
(ejection), and to a cartridge holding mechanism which holds

" a disk which is stored in a cartridge.

The present invention also relates to a loading method,
a leoading mechanism and a loading drive for loading a tray into
inside a disk drive (loading) or ejects a disk out of the disk
drive {ejection).

ThepresentinventionfUrtherﬁplatestx)alocinechanism
of a door for blocking an opening which appears after lcading
of a tray which.mounté a cartridge containing a disk or a naked
disk, loads i?Fo inside a disk drive (lcading) or ejects out
of the disk drive (ejection), and for blocking an opening which
appears after loading of a disk, a cartridge, etc. by a slot-in
method which does not require to use a tray.

The present invention further relates fto an automatic




| oadi ng nechani sm of a tray which | oads an optical disk stored .in.a
cartridge into inside an optical disk drive (loading) or ejects-§ diigk;mgt
of the optical disk drive (ejection). The present invention further relates
to a positioning nechanismfor cartridge which is used at the tinme of
loading a tray into inside a disk drive (loading). Mre particularly, the
present invention relates to a cartridge holding mechanismwhich is built
on a tray which places an optical disk stored in a cartridge and a naked

di sk, | oads 1aadipid eathdhskmfof 4 heapuiROSE Vfadosid bphinglthes Pt €alq
disk to a spindle notor inside disk drive (loading) or ejects an optical

di sk to outsiideaf oart hedpar pose ofsr®mw bgriikal apbicalidé skiofarkgr awnd
Art A nechanisminside a conventional optical disk drive which drives only

a naked opti edlecdissk ids shkoouft! @i By opaRENIt idigk Ry ifRans jef-ta danper ,
only a traverse base which holds a spindle notor for rotationally driving

a disk and an optirpal pheadntointes0idhngut-bhandr& eREOLUCH NG Jd e 2otk .
Meanwhil e, in an optical disk drive which drives an optical disk stored in

a cartridge, machhavers€obasaranddge WRadhngsmpsbankismior: e tdf dge @iy
formed as one integrated structure and a danper flexibly supports this

structure asaatraholiato iBsdUN 2005 sA shiiwet Uneaancgperations of an
optical disk drive which
More particularly, the present invention relates to a
cartridge holding mechanism which is built on a tray which
places an optical disk stored in a cartridge and a naked disk,
loads an optical disk for the purpose of positioning the optical
disk to a spindie motor inside disk drive (loading) or ejects

an optical disk to outside for the purpose of removing the

optical disk.

Background Art

A mechanism inside a conventional optical disk drive
which drives only a naked optical disk is for flexibly
supporting, by means of a damper, only a traverse baé; which
holds a spindle motor for rotationally driving a disk and an
optical head for recording in and reproducing from a disk.

Meanwhile,"}n an optical disk drive which drives an
optical disk stored in a cartridge, a traverse base and a
loading mechanism for cartridge are formed as one integrated

structure and a damper flexibly supports this structure as a

whole.,



records in and reproduces froman optical disk stored in a cartri?ge will o
‘now be described. Wiile referring to a conventional optical disk ™ JUN 2005 -
record/ reproduce drive shown in Figs. 62 through 64, placing of a
cartridge on a tray, a cartridge holding nechanism |oading of a tray and
ejection of a tray will now be described. In Figs. 62 and 63, denoted at |
is a cartridge in which an optical disk 10 is held, denoted at 144 is an
~eject switch, denoted at 201 is a main unit of the optical disk

record/ reproduce dxisteuconpiel shage rechan odl aghassics 12801ak and-caavhase
frame 201b, denoted at 204 is a tray for seating a cartridge holding an
opti cal di skréaeidshowgnanteproakeds opbincah dpskcd0. d{ Skrucbuea oh Fray)
. There are two concave portions, one |arge and the other snall, forned in
a concentri ccartanggsentl atndhebcentecrobea. cartri dge seating surface 233
of the tray 204. The concave portion having a |large dianmeter is a |large

di amet er di sk seatiiile23de it End heo coONCENCePOLInON biaviagl adssrl | di amet er
is asmall dianmeter disk seater 232, and either one is used in accordance

w th the outescsit@reémrodica dit Ske Wheh iih tFa. e mourheduigh Ehe poptiesl
di sk record/reproduce drive 201. The tray 204 conprises a front wall
surface 234,cna @ttridmld osut frace ,23%and jalgd Bl d wak Imesiiafraicen,236auhhgh
are disposed vertically to the cartridge seating surface 233. A cartridge
pre-| oadi ng slenbetr237and < sposed vfaaat cOPPWESSI OOwCOE| described.

In Figs. 62 and €3, denoted at 1 is a cartridge in which
an optical disk 10 is held, denoted at 144 is an eject switch,
denoted at 201 is a main unit of the coptical disk
record/reproduce driﬁé comprising a mechanical chassis Z01la
and a base frame 201lb, denoted at 204 is a tray for seating a
‘cartridge holding an optical disk (not shown) and a naked
optical disk 10.

{Structure of Tray)

There are two concave portions, one large and the other
small, formed in a concentric arrangement at the center of a
cartridge seating surface 233 of the tray 204. The concavé
portion having a large diameter is a large diameter disk seater
231 while the concave portion having a small diameter is a small
diameter disk seater 232{Aand either one is used in accordance
with the outer diameter of a disk which is to be mounted to the
optical disk record/reproduce drive 201.

The tray 204 comprises a front wall surface 234, a left

wall surface 235 and a right wall surface 236 which are disposed




spring 237a to the lnnernDst si de ‘of 't he tray 204 so as’ to be - f

movabl e in a forward/ backward difection, creating a’ structure‘tﬁaUUNhQME
cartridge pre-loading nmenber 237 is hel d by a holding part 250 as it is
pre-loaded toward the front of the tray 204 by the spring 237a. (Structure
of Rack Gear) A rack gear 288, which engages with a | ast-stage drive gear
219 of a |l oading gear system 281 which is driven by a |oading notor 280

di sposed to the nechani cal chassis 20l1a, is disposed to the back surface
of the tray 2@4}imad lystbheheotattingdgeligection sofr fzhe PEAdI Ny cettori @BO i S
switched, the tray 204 is |oaded and ejected. A structure of the tray 204
real i zes | oagireg landiececkmbrer 289 tilve dictratdeny vdia ectdoprefs tilven |aaaidi ng
notor 280 which is disposed to the front of the nechanical chassis 20la is
switched. (Sprucguké’ef tdraversendBasesdt Heldk byt tihe neelyafiDdakochasise s201a
are a spindle motor 282 which rotates a disk 10 while holding the disk 10,
an optical pitckepy283vahileh imeadd< dmfaardyiitacdwaout dirremttihe dicde a3 randa
wites information in the disk 10, a traverse notor 284 which noves the
optical pickepr28B8ure thet riatk usrdirmiekts preof obhéndis&nbdD,23dhdsahét avey se
base 266 which holds a reed screw 297. 8 JUN LUU (Structure for Hol ding
Traverse Base)hdheitgaverse Iiase 2661ihaqds- tdwedspitudleadraher £ 282t whi cthe

tray 204 by the spring 237a.

(Structure of Rack Gear)

A rack gear 288, which engages with a last-stage drive
gear 219 of a loading gear system 281 which is driven by a
loading motor 280 disposed to the mechanical chassis 20la, is
disposed to the back surface of the tray 204, and as the rotating
direction of the loading motor 280 is switched, the tray 204
is loaded and ejected.

A structure of the tray 204 realizes loading and ejection,
as the rotating direction of the loading motor 280 which is
disposed to the front of the mechanical chassis 201a is
switched. )

(Structure of Traverse Base)

Held by the mechanical chassis 20la are a spindle motor
282 which rotates a disk 10 while holding the disk 10, an optical
pickup 283 which reads information out from the disk 10 and
writes information in the disk 10, a traverse motor 284 which

moves the optical pickup 283 in the radius direction of the disk

10, and a traverse base 266 which heolds a reed screw 297.



rotates a disk while holding the disk, the optical plckup 283 wh@c@umﬁgﬁﬁ
informati on out fromthe disk and wites information in the disk,

traverse notor 284 which noves the optical pickup 283 in the radlus
direction of the disk, and the reed screw 297. The rear end of the
traverse base 266 is held to the nechanical chassis 20la by neans of a
torsion spring 266a for free rotations, while the front end of the
traverse base 266 is pre-loaded toward below with a |ow |oad. There are
two slit holes 291(srmudiormedondlomihne Traghtsdhapassj de and the other on
the left-hand side to the front end 266b of the traverse base 266, and
receive a cam | everh8sawhisehbias el ns6r heldar o @ ddieatioan rsRabt wR92h
which is disposed to a bottomsurface of the nechanical chassis 20la. The

traverse basst266:4 & driiskenhtpwardlandgdomaval sk as Hheptamalleye k285283
rotates. The cam |l ever 285 engages with the tray 204 which is located in

t he vicinitwhoicla toath noh poskdi ot and fobatese dhsacend danteewi th actions
made by the tray 204. (Structure of Alignnment Pins) Al so disposed to the
traver se basie2ffmd i @ddint tloa dicK,hehespi fdé esavicaro 2884 viieclopicdveal tpeckup
283 and the traverse notor 284 are two alignnent pins 214 which engage
with positi aptigaheliekud b3tihe tear tatdge diedct hwen brfobhe etk 26GBdot hehe
traverse base 266, and the alignnent pins 214 maintains a cl earance between
the di sk 10 mddcchsdsevhel®d and the cartridge in the spindle notor 282 and
positions the cartridge 1 at such a.

The rear end cf the traverse base 266 is held to the
mechanical chassis 20la by means of a torsion spring 266a for
free rotations, while the front end of the traverse base 266
1s pre-loaded toward below with a low load.

There are two slit holes 291 are formed one on the
right-hand side and the other on the left-hand side to the front
end 266b of the traverse base 266, and receive a cam lever 285
which is inserted around a rotation shaft 292 which is disposed
to a bottom surface of the mechanical chassis 20la. The
traverse base 266 1s driven upward and downward as the cam lever
285 rotates. The cam lever 285 engages with the tray 204 which
is located in the vicinity of a loading position, and rotates
in accordance with actions made by the tray 204.

(Structure of Alignment Pins)

Also disposed to the traverse base 266 in addition to the
spindie motor 282, the optical pickup 283 and the traverse motor

284 are two alignment pins 214 which engage with positicning

holes 3 of the cartridge 1 at the front end 266b of the traverse



posi ti on which does not touch the disk 10. (SfructureféffCartr[dde'Sﬂéféf}ffha;

Detecting Switch) Disk state detecting sw tches 215 ‘are di sposed gnjfiRezigy
vicinity of the alignnent pins 214. The disk state detecting swtches 215
are nmounted to a printed board, so as to judge an engaging state with a
detection hole (not shown) of the cartridge 1 and thereby detect whether
it is possible to wite in the disk 10 which is stored in the cartridge 1,
the back and the front surfaces of the disk 10 and a recordi ng capacity of
the di sk 10. b¥Re gkarakhtytbf dilsknzeate pdetsectlidngaswitbdhes a 2lBagadcehe
traverse base 266 are fornmed as integrated elenents. (Structure of Upper
Base) An uppeethase 228 iHssHi dpowbdchsia hepd mddt thehearmedkari cal thleassi s
201a. Disposed to the upper base 228 are a clanmper 210 which fixes the disk
10 to the spbpdhdlaomeko2g8282 andl appisimnm2l2hehicelrtioldde tflhetclsamper 210
to the spindle notor 282 in such a manner that the clanper 210 can be
freely attacheditand dhtabhddesnnatvéepticbalthgi déstki af.and cartridge
pressing springs 229 which restrict vibrations of the cartridge 1 at the
time of |oading, ah8trhereremgfbéachridpdgétptes®drhgeckdhbefwitdhgposed to
four cartridge pressing parts 230 which are disposed around the cartridge
pressing springs 229skTheategiagestiuwy fuwitehet £hé saret didgespredsi hpe
springs 229 toward below, via the cartridge pressing parts 230, urges
right-hand svédeianty ¢efthehadd wimdet pissor1the Dot Misilddegadfe desectring dge
1 and

switches 215 are mounted to a printed board, so as to judge an
engaging state with a detection hole (not shown) of the

cartridge 1 and thereby detect whether it is'possible to write
in the disk 10 which is stored in the cartridge 1, the back and
the front surfaces of the disk 10 and a recording capacity of
the disk 10. The plurality of disk state detecting switches
215 and the traverse base 266 are formed as integrated elements.

(Structure of Upper Base)

An upper base 228 is disposed as a top lid to the
mechanical chéssis 20la. Disposed to the upper base 228 are
a clamper 210 which fixes thé disk 10 to the spindle motor 282,
a clamp arm 212 which holds the clamper 210 to the spindle motor
282 in such a manner that the clamper 210 can be freely attached
and detacﬁed in a vertical direction and cartridge pressing
springs 229 which restrict vibrations of the cartridgeiiét the
time of lecading, and there may be cartridge pressing rollers

disposed to four cartridge pressing parts 230 which are

disposed arcund the cartridge pressing springs 229. The urging



dccordingly fixes the cartridge 1 to the tray 204. The urging force of the

cartridge pressing springs 229 has a function of urngg“the“caaniggﬁ é@'“.
against the tray 204 and the tray 204 agai nst the mechani cal chassrrs 2 5
imredi ately after the start of loading until the |oading has finished, a
function of elimnating rattling which occurs between the cartridge 1, the
tray 204 and the nechani cal chassis 20l1a, and a function of reducing
vi brations and noi ses which- occur at the tine of |oading and as the disk
10 rotates. (StractiirshofcaSutitders OpeserincAksoidhspd3gdt dwatdhdalpper vhase
228 is a shutter opener (not shown) which opens and closes a shutter 2 of
the cartridgehelcaanditigadpngss$npephotred3vhi hegepemiiny tt-henshutitier aopener
toward the right-hand side in accordance with the | oading of the cartridge
1 with the shaftehaopengde hookedon oclae projlectidas whitdle icsm@triaglde dntaredge
of the shutter 2. As the shutter 2 becones rel eased, the disk 10 stored in
the cartridgecdocrdingagdyfinebethot abhedrbyigehé spi ntdkeetmatof0282 and
recorded or reproduced by the optical pickup 283. (Structure of C anper) A
structure used forTheuntdiggtiercd: ski thd addter ishjenglree s sniotorsp@82igss 282 9
structure in which the Canper 210 fixes the disk 005 - 8 Jurd 2005 10 to a
turn tabl e (hast shbwy)tiom tdfe uspiindl eheotert283ge Thegyal mmperh tGago@ird ses
menbers which can be split into

and the tray 204 against the mechanical chassis 209 immediately

after the start of loading until the loading has finished, a
function of eliminating rattling which occurs between the
cartridge 1, the tray 204 and the mechanical chassis 201la, and
a function of reducing vibrations and noises which occur at the
time of loading and as the disk 10 rotates.

{Structure of Shutter Opener)

Also disposed to the upper base 228 is a shutter opener
(not sheown) which opens and closes a shutter 2 of the cartridge
1, and loading is performed while opening the shutter opener
toward the right-hand side in accordance with the loading of
the cartridge 1 with the Shutteg‘opener hooked to a projection
which is at a front edge of the shutter 2.

As the shutter 2 becomes released, the disk 10 stored in
the cartridgeflis ready to be rotated by the spindle motor 282
and recorded or reproduced by the optical pickup 283. )
(Structure of Clamper)

A structure used for mounting the disk 10 to the spindle

motor 282 is a structure in which the clamper 210 fixes the disk



two, -oneabove and the other below:and houses a magnet (not shown)
i'nside:" I'n-addi tion, for ‘the purpose of centering of the disk 10~ tJyy 2005
respect tothe turn table, a magnetic elenment (not shown) is buried in an
apex portion of a center cone which is forned at the center. Onng to
magneti c suction force of the nmagnet housed inside the clanper 210 and the
magnetic elenent, the clanper 210 fixes the disk 10 to the turn table.
(Structure of Traverse Driving) Two netallic shafts named "main shaft” and
"sub shaft" 1di sposedutre thelkr gnersehassy 266 thel deitrks coptdteat Jdxkup 283
in such a manner that the optical pickup 283 can freely nove in the radius
direction of the drék dlampéw e ¥bephibysoferitiersmahicihedt bet hpk etiimtde
reed screw 297 which is directly linked to the traverse notor 284. The
optical picktpo283neoapbiraesnd thé ptkhee hich, engagesuses ha teyndgteechscr ew
297, and as the traverse notor 284 rotates, drive force which is in the
radi us direckhownof ihbeddl. sSkidOadévelops fon tie mpipcad @i adarpxe8thd hyough
the nut piece which is in engagenent with the reed screw 297 and the
optical pickupe283skantaridiingkypaovesotitha Hasi radleade usaqrest 1 ¢ ol carerithe
disk 10 at a high speed. (Structure of Optical Pickup) The optical pickup
283 cont ai ns (hbghsyowenses botregral h aih &pebkiNod00bonfo B asSenheenduchOrwHiager ,
a lens, a light receiving elenment (not shown), etc. In the opening of the
optical pickip 283mkd hbhethe center. Owing to magnetic suction force of

- the magnet housed inside the clamper 210 and the magnetic
element, the clamper 210 fixes the disk 10 to the turn table.

(Structure of Traverse Driving)

Two metallic shafts named "main shaft" and "sub shaft”
disposed to the traverse base 266 holds the optical pickup 283
in such a manner that the optical pickup 283 can freely move
in the radius direction of the disk 10.

In the vicinity of the main shaft, there is the reed screw
297 which is directly linked to the traverse motor 284. The
thical pickup 283 comprises a nut plece which engages with the
reed screw 297, and as the traverse motor 284 rotates, drive
force which is in the radius direction of the“disk 10 develops

.. in the optical pickup 283 through the nut piece which is in
engagement with the reed screw 297 and the optical pickup 283
accordingly moves to a desired radius position on the disk 10
at a high speed.

(Structure of Optical Pickup)

The optical pickup 283 contains highly dense integration



“top surface, an objective lens is supported by a wire spring (not shown) in
sucha manner..that the objective lens can freely nove forward, Dackwaf @lls
toward above and toward bel ow. For recording/ reproduction of data recorded
on the back surface of the disk 10, laser light is focused at the back
surface of the disk 10 and a very small spot is accordingly created. In
order to keep the laser light in focus against vibrations in the radius
direction of the disk 10 and swaying of the disk 10 along the direction of
t he rot ati oncsagenigandereerricsmignetiens aét bad'or renet v hevw) e EHnot
devel ops drive force in the direction of the rotation shaft is attached to
the objecti9boWehs. e{Suppor tthsy cReblierg DanpbesypiTheat rrayciood 28hen the
mechani cal chassis 20la, the traverse base 266, the upper base 228, and
mechani cal pbepi snsfatet hen ¢edecunve Pols ofs thwptliadlbwiss virgcsod/ing
reproduce drive which are held by or fixed to these elenents constitute
one rigid bodyot Hyymwadinnguoh a menneaytRon Yonpbdees ivehéenechanifegely
portions of the main unit 201 of the optical disk record/reproduce drive
descri bed abovecaferwsugpobaelwbyds ubberrdappers 290 oavehd Pedeweorners
agai nst the base frane 201b. Fl exi ble supporting by the rubber danpers 290
8 JUN 21105 ensur eBoarreddeding hegpardiel 1 oremde dover receoddiingn e back

reproduction of the disk 10 is reduced when the base franme 201b
surface of the disk 10, laser 1light is focused at the back

surface of the disk 10 and a very small spot is accordingly
created.

In order to keep the laser light in focus against
vibrations in the radius direction of the disk 10 and swaying
of the disk 10 along the direction of the fotation shaft, an
:éiectro;@éénetic:actuatér {not Shown) which develops drive
force in the direction of the rotation shaft is attached to the
objective léns.

(Support by Rubber Dampers)

The tray 204, the mechanical chassis ZOla, the traverse
base 266, the upper base 228, and mechanical portions of the
main unit 201 of the optical disk record/reproduce drive which
are held by or fixed to these elements constitute one rigid body,
as loading of the tray 204 completes.

The mechanical portions of the main unit 201 of the
optical disk record/reproduce drive described above are
supperted by rubber dampers 290 on the four corners against the

base frame 201lb. Flexible supporting by the rubber dampers 280



“is vibrated or ‘inpacted from outside. Operations of the optical disk
“‘record/reproduce drive “having such a structure described above wlg JUN”ZH@
described in relation to an exanple of reproducing fromthe disk 10 store
in the cartridge 1. (Placing of Cartridge) For placing of the cartridge 1
on the tray 204 which is surrounded by the front wall surface 234, the |eft
wal | surface 235 and the right wall surface 236, the cartridge 1 is slid
obliquely toward bel ow fromthe forward upper side to the tray 204 while
pushi ng the eastredgenpeéikoadtngtmapbenr23énice bher ireaeramst ande of the
tray 204 at the rear edge of the cartridge 1, and the cartridge 1 is
pl aced on theepabtincdgensedtthrgdi suri@mde 233dutBdsiuedn ahranaee fihaie Chab
front edge of the cartridge 1 contacts an inner wall of the front wall
surface 234, ivheibbytepl aei ngpottthefeamt budgedt.on the tray 204 is
conpleted. At this stage, the cartridge pre-loading nenber 237 presses the
front edge of the opetstdgesloagahasbptheaiingide retotrhgrbpentuval Hrswef ace
234, and the cartridge 1 is positioned wth respect to the tray 204
wi t hout any hatthgngudh 4 ke rufanwar debaekwadidabbirect i DD odw the delsghtiHeef t
direction. (Loading) The tray 204 now seating the cartridge 1 is
aut omati cal | yn-refl alddr20051 eadagliend O rapsicddidiiey faon 4 Hi2G1l1 ©ktohed
optical disk

in the cartridge 1.

-(Placing of Cartridge)

For placing of the cartridge 1 on thé tray 204 which is
surrounded by the front wal%rsurface 234, the left wall surface
235 and the right wall surface 236, the cartridge 1 is slid
obliquely toward below from the forward upper side to the tray
204 while pushing the cartridge pre~loading member 237 to the
innermost side of the tray 204 at the rear edge of the cartfidge
1, and the cartridge 1 is placed on the cartridge seating
surface 233 in such a manner that the front edge of the cartridge
1 contacts an inner wall of the front wall surface 234, whereby

t . placing of the cartridge 1 on the tray 204 is completed.

At this stage, the cartridge pre-loading member 237
presses the front edge of the cartridge 1 against the inside
of the front wall surface 234, and the cartridge 1 is positioned B
with respect to the tray 204 without any rattling in the
forward/backward direction or the right/left direction.

{Loading)

The tray 204 now seating the cartridge 1 is automatically

- 10 =~



:.record/ reproduce drive-because of the drive force of the |oading notor
280, whi'l'e the shutter of the cartridge 1 is opened by the opener g
Following this, the alignnment pins 214, which are integrated with tHQN 2005
traverse base 266 to which the spindle notor 282, the optical pickup and
the like are fixed, are inserted in the positioning holes 3 of the
cartridge 1, and the cartridge 1 is accordingly optimally positioned
relative to the tray 204 and the spindle notor. At about the sane tine,
t he di sk stateadedethimgiswideht245mdéheahith203t afetbk théicear tiikdge 1.
In addition, the clanper 210 fixedly holds the disk on the turn table of
the spindl e mtord282pobdtbe daineunetaul8lpfantdeasrtibre $pirndl efmbther 282
rotates, the disk rotates in such a state which permts recording or
repr oduct i onloddend rayt 2042a0d vhelaechansbaktehass$i sh20tararedael dedsfrom
a resin, and the slide surface for |oading of the mechanical chassis 20la
is fornmed everemad lksmbathopdherbotftcdmovslriglée hdwr,f ahe ofighestt gir2021Has a
convex cross section shaped in the formof a rail and a few gui de nenbers
are di sposedvhich tdwee virciantatof wieh sllide surd ace lafsd 6 aechahiical the
chassis 209, which structure preventing wi nding of the tray 204 during
| oadi ng. At $hendleenceford @adi,nghef ophéckilapi2@4p she tdes thilldgerepifessidng
springs 229 disposed on the right-hand side and the I|eft-hand side to the
upper base 228 damccrited durtltamposidgeri niiNo2e653 priessengaparidg230 end
total disposed at the front and the rear

the cartridge 1 is accordingly optimally positioned relative

to the tray 204 and the spindle motor. At about the same time,
the disk state detecting switch 215 detect the state of the
cartridge 1. In addition, the clamper 210 fixedly holds the
disk on the turn table of the spindle motcor 282 of the main unit
201, and as the spindle motor 282 rotates, the disk rotates in
such a state which permits recording or reproduction.

The tray 204 and the mechanical chassis 20la are molded
from a resin, and the slide surface for loading of the
mechanical chassis 201a is formed even and smooth. The bottom
slide surface of the tray 204 has a convex cross section shaped
in the form of a rail and a few guide members are disposed in
the vicinity of the slide surface of the mechanical chassis 209,
which structure preventing winding of the tray 204 during
loading.

At the time of loading of the tray 204, the cartridge
pressing springs 229 dispcosed on the right-hand side and the

left-hand side to the upper base 228 and the four cartridge

- 11 -



‘ends of the cartridge pressing springs 229 urge the ribs, Wwhich :are at the
right-hand side and the |eft-hand side ends of the "cartridge 1,.;"t o\ﬁa%ﬁj{]
bel ow. Through the cartridge 1 urged toward below by the cart"'r'indé'v 5
pressing parts 230, the tray 204 is urged by the nechani cal chassis 209,
which allows | oading without creating vibrations or noises attributed to
rattling in the vertical direction. Until |oading of the tray 204 has
conpl eted, the spindle notor 282, the traverse notor 284 and the optical

pi ckup 283 hetdsongtiwerts Ay Se basel2bbspetedctt tthichélbowtt ded | tdadimg pat h
of the tray 204 for the purpose of avoiding interference with the tray
204, the carenddgef thandatheidislorkdsiandsbhéngso¥29 wigesehtor ihe, dihslkehat
the tine the conpletion of the |Ioading. (Descending of C anp) |Imediately
bef ore | oadi ageoit tthe: triggh 204 cbplkdet esd ahecl afrp-band dside gy @featicon
241 di sposed on the tray 204 pushes up one side of the clanp arm 212

di sposed w thaathidge lt,otbherduppew . badedth the daeer rajatli wgadditlerard

| owering the other side which holds the clanper 210. As a result, the

cl anmper 210 bslovdwerbd dartsuicipeappesstingnpahi €12 Jier thé & xd vafPinigs ofr gtelte
disk 10. (Ascending of Traverse Base) After |owering of the clanper 210,
as | oadi ng ofythee mwachandgel lcphased 0% hehfichya204weotphet ey, wih@out
engagenent of the tray 204 and the rack gear 288 gets rel eased, the drive
force devel opedabyng heidravieogearr 249igessasepabated, tandathéing in the

vertical direction.

Until loading of the tray 204 has coméleted, the spindle
motor 282, the traverse motor 284 and the optical pickup 283
held on the traverse base 266 retract to below the loading path

- of the tray 204 for the purpose of avoiding interference with
the tray 204, the cartridge 1 and the disk 10, and then move
close to the disk at the time the completion of the loading.

{Descending of Clamp)

Immediately before loading of the tray 204 completes, a
clamp arm driving projection 241 disposed on the tray 204 pushes
up cone side of the clamp arm 512 disposed with a hinge to the
upper base 228 for free rotation while lowering the other side
which holds the clamper 210. As a result, the clamper 216 is
lowered to such a position which permits clamping of the disk
10. )

(Ascending of Traverse Base)

After lowering of the clamper 210, as lioading of the

cartridge 1 placed on the tray 204 completes, the engagement

~ 12 -



rack gear 288 al one gets driven toward the rear side to the tray = 204. The
drive force toward the rear side to the rack gear 117 is transniﬁtggﬁfgmg
the cam | ever 285 as rotation force upon the cam/lever 285, so that thé
traverse base 266 fit to the camlever 285 with the slit holes 291 ascends
along the slanted surface of the camlever 285. (Insertion of Alignnent
Pin) As the traverse base 266 ascends, the two alignnent pins 214
integrated with the traverse base 266 get inserted into the two positioning
hol es 3 whi cAfaflee figrated Cidnat et e gmclofoaate 288r gl dgec iea trdi ngnd cladivey,
‘rattling of the tray 204 with respect to the nechanical chassis 201a,
rattling of fRBCBAEYFHYeedhih theespaate g6atrhdl Pragt 208 ramh t4d, |drke tdreeat e
a msregistration of the cartridge 1 relative to the spindle notor 282.
Whien the di 5RCE@90t dBE8sa b oelve daivendyewardritbeert st eriale teol dhé veratvo
the spindle notor 282, the outer circunference of the disk 10 contacts the
i nner wal |l of0fhe Thar erivgefaremdavaisl s&e seanceivielitagkpecraakerkan 4 lithe
event that the msregistration is large, it is possible that the contact
will serve asSdrandiistigitdo the eramrvRr of8X he dpsktionwiorcpaiminssdleved
and the disk 10 wll be damaged inside the cartridge 1. As the alignnent

pi ns 214 arecﬁﬁééﬁﬁﬁﬁzﬁﬁtdﬁihgaﬁd§ﬁtFéﬁwﬁqsﬁbb@%eéﬁﬁffihéxtéhﬁﬂﬁﬁgé6Y£rthe

cartridge is finally positioned relative to the tray 204 and the spindle
motor, the <285 with the slit holes 291 ascends along the slanted surface

of the cam lever 285.

(Insertion of Alignment Pin)

As the traverse base 266 ascends, the two alignment pins
214 integrated with the traverse base 266 get inserted into the
two positioning holes 3 which are formed in the front of the
cértfidge 1.

During loading, rattling of the tray 204 with respect to
the mechanical chassis 201a, rattling of the cartridge with
respect to the tray 204 and the like create a misregistration
of the cartridge 1 relative to the spindle motor 282. When the
disk 10 rotates with the cartridg; 1 misregistered relétive to
the spindle motor 282, the outer circumference of the disk 10
contacts the inner wall of the cartridge 1 and a noise is
accordingly created. In the event that the misregistration is
large, it is possible that the contact will serve as a )
resistance, the clamping of the disk 10 will be dissolved and

the disk 10 will be damaged inside the cartridge 1.

As the alignment pins 214 are inserted into the

_13__



;nlsreglstratlon of the cartridge 1 relative to the splndle not or - 205 -
i mproves, and a sufficient clearance is ensured between the caFT&nﬂ@é;mgg

and the dis
with insert

k 10. (Insertion of Detecting Switch) At around the same tine

ion of the alignnment pins 214 into the positioning holes 3,

t he

state detecting switches 215 as well get inserted to state detecting holes
(not shown) of the cartridge 1. Since there is a |large cl earance ensured

bet ween t he

state detecting holes and the state detecting switches 215

unli ke for tiesiatignientholiens3 24 hevenrtwhelyd hertehd saatririgeed stnafiilgn of

the cartrid

ge 1, the inserting action is sufficiently guaranteed for

det ecti on ofpddier sthad@ rafl dtheve carthedgea .2 (4Chanpting sgf i i sk uottwrparakl el

to insertio
215 to the

center cone is inserted into a center hole of the disk 10 stored in the

n of the alignment pins 214 and the state detecting sw tches

caidréglpet Aat o i of) tihe cascendgaglotelaeiteaver skebapendbs,

t he

cartridge 1 raobr thes disgrdOeaccandi agsyffioheéstupleasadeet he eastiredge 1.
10 floats up, the clanper 210 waiting at a clanping position

As the disk
engages wit
conpl et es.
conpl et es,

héthe=eentles coner 222 ahdahdethel ampkngtof the di sk 10

- 8 JUN 2005 (Rotation of Disk) As the clanping of the disk 10

the spifiigertion of Detecting Switch)

At around the same time with insertion of the alignment
pins 214 into the positioning holes 3, the state detecting
switches 215 as well get inserted to state detecting'holes (not
shown) of the cartridge 1.

Since there is a large clearance ensured between the
state detecting holes and the state detecting switches 215
unlike for the alignment pins 214, even when there is a
misregistration of the cartridge 1, the inserting action is
sufficiently guaranteed for detection of the state of the
cartridge 1.

(Clamping of Disk)

-

In parallel to insertion qfithe alignment pins 214 and
the state detecting switches 215 to the cartridge 1, during the
ascending of the traverse base 266, the center cone is inserted
iQFQ a center hole of the disk 10 stored in the cartridge 1 and
the disk 10 accordingly flecats up inside the cartridge 1.
As the disk 10 floats up, the clamper 210 waiting at a

clamping pocsition engages with the center cone 222 and the

clamping of the disk 10 completes.



motor 282 rotates and the spot created by the laser light enitted fromthe =

optical pickup 283 irradiates the back surface of the disk 10. A tgp?tgmgg
in accordance with an instruction froma host PC, data already rec VletFPn
the disk 10 are reproduced. (Release of Disk) After a predeterm ned
recordi ng/ reproduction operation for the disk 1 has finished, in
accordance with an instruction fromthe PC or an input signal fromthe
eject switch 144 of the main unit 201 of the optical disk record/reproduce
drive, an ejectionRepefaenonffBiskhe cartridge 1 and the disk 10 stored

in the cartridge 1 is started. Being approximately opposite to the | oading
operation, an ejedfibheoperrEpibd Pér thRediisdy 12040mpilEltenot the dedadlised

i n redundancy. The conventional optical disk record/reproduce drive

descri bed ab®v&ckhagd8a spfatearenthahet hporechgniteal bohadsi das2ald iwbltds t he
traverse base 266, to which the spindle nmotor 282 which rotates the disk,
the optical phékapd2B3Imibetdet ¢k pisrkairhéfd, i ttadiatgs 204, bark whirdla cehe
cartridge 1 is placed and held, the | oading notor 280 which |oads the tray
204, and theof| tke, dapll the base frame 201b supports the mechanical chassis
20l1a through the danper. - 8 JUN 2005 However, the conventional optical

di sk record/reprodiEkerdiiive hassecprébheenwiidt anHensiriwet jan ol @Xcesrtd

| arge and there
PC, data already recorded in the disk 10 are reproduced.

{Release of Disk)

After a predetermined recording/reproduction operation
for the disk 1 has finished, in accordance with an instruction
from the PC or an input signal from the eject switch 144 of the
main unit 201 of the optical disk record/reproduce drive, an
ejection Opération for the cartridge 1 and the disk 10 stored
in the cartridge 1 is started.

Being approximately opposite to the loading operation,
an ejection coperation for the tray 204, will not be described
in redundancy.

The conventional optical disk recogd/reproduce drive
described above has a structure that the mechaniéal chassis
201a holds the traverse base 266; to which the spindle motor
282 Wh?Ch rotates the disk, the optical pickup 283 and the like
are held, the tray 204, on which the cartridge 1 is placed and
held, the loading motor 280 which loads the tray 204, and the

like, and the base frame 201b supports the mechanical chassis

201la through the damper.



is a large | oad upon the danper which bl ocks external vibrations. Further, o
the drive load is large since it is necessary to release the shut BedUdf 2005
the cartridge, vertically drive the traverse base and position the
cartridge all at the sane tinme to thereby realize the structure which

hol ds the cartridge and the optical disk as one integrated unit, and a
special drive structure is necessary for the | oadi ng nechanism as the
cartridge and the 9 tical disk need be held as one integrated unit, which
not only hinder an BHALA or Lo CORVES iR PBR LOF L dHEk daGRF HteRAash! ads

to a follomngg furtherég&g?len1mhlch prohibits size reduction. That is, it
i s necessary“foVs ]rﬁI%Féal s’i*?%fjlrér‘fe b¥ SO 1Ca #RF dge Ihane id isused
disk relative to ach oiher since the clearance between the cartridge and
the di sk whi ¢A @i {2ABHsEA3FNEPAR the EAMPREIYELCE SHhEksa S teH@ Y exi bl e
holding is b neans of self-excited vibrations, the danper, etc. Fig. 67
is atimng E%QF?tanFhe sequence of cartridge loading in the main unit
201 of the conventlon optical djsk _record/reproduce drjive. Denoted at

250 is a cartridge 51-’5 Phy Fob GFLpPakPg thel 21t ($infe 1t orF MRE TSR 204,

A job occurrjng 51 is a cartrld%e forward-urging job - 8 JUN 2005 of
urgi ng the cE?t]F‘?]EFg%E% SSOUHE T PENENRaFR 5T F 98 e ‘Q%I&tb@alhﬁéjlflr‘éﬁy e

with the cartrldg gre Ioadup nenber 237 which
traverse base an %OSltlon the cartridge all at the same time

to thereby realize the structure which holds the cartridge and
the optical disk as one integrated unit, and a special drive
structure is necessary for the leoading mechanism as the
cartridge and the optical disk need be held as one integrated
~unit, which not only hinder an endeavor for size reduction of

the drive but also leads to a following further problem which
prohibits size reduction. |

That is, it is necessary to suppress a misregistration
of the cartridgé and the housed disk relative to each other,
since the clearance between the cartridge and the disk which
is housed inside the cartridge is small and the fiexible holding
is by means of self-excited vibrations, the damper, etc.

Fig. 67 is a timing chart of the sequence of cartridge
loading igwthe main unit 201 of the conventional optical disk
record/reproduce drive.

Denoted at 250 is a cartridge placing job of placing the

cartridge 1 on the tray 204.

A job occurring at 251 is a cartridge forward-urging job

- 16 -



i s disposed to the rear side of the tray 204 after placing of the
cartridge 1 on the tray 204. As subsequent jobs, denoted at ZSZ“E?LﬂFLE&&'
pushing job of pushing the tray 204 into inside the optical dis Wocdus
record/ reproduce drive 201 and denoted at 253 is a |load eject switch job
of pressing a | oad eject swtch 246, both of which serving as a trigger to
start loading of the tray 204. After either one between the tray pushing
job 252 and the Iload eject switch job 253 is selected, a |oading job 254
of | oadi ng dtheutdayg 204 icairstrdrdiced agApprsaxicat ekynparal 1 elutfadde Ioadi ng
job 254, a shutter opening job 255, which is of opening the shutter 2 of
the cartridgeelyrapd @ cairth itwdge chowwiad e W@l N4 oenpbai @37 shieh
urging the cartridge 1 toward below the tray 204, are carried out. At 257,
a clanp prepasidgspobedapleicescdur shdewbiEchhé her £) anpt arfmeang lishe neclodmper
engaged with projections of the tray 204 are positioned with respect to
the cartridgehd tarediayel y ohetlocerand by4athe end of the | oading job 254.
The shutter opening job 255 for the cartridge 1 has finished at the end of

t he | oadi ng job 254s antddqepsr dbben tenockanpt t46 dissk bk gtrarsd ria jiohe
cartridge 1 to the spindle notor accordingly conpletes. Denoted at 258 is
a cartridge posphsohhggthebtofy Phseihtogihbedal tgameptipahsd2%4 into the
positioning holes 3 which are forned in the cartridge 1 and finishing the
record/reproduce drive 201 and denoted at 253 is a load eject
switch job of pressing a load eject switch 246, both of which
serving as a trigger to start loading of the tray 204.

After either one between the tray pushing job 252 and the
load eject switch job 253 is selected, a loading job 254 of
loading the tray 204 is started.

Approximately ;_Darallel to the loading job 254, a shutter
opening job 255, which is of opening the shutter 2 of the
cartridge 1, and a cartridge downward-urging job 256, which is
of urging the cartridge 1 toward below the tray 204, are carried
out.

At 257, a clamp preparing job completes durin; which the
clamp arm and the clamper engaged with projections of the tray
204 are positiocned with respect to the cartridge 1 immediately
before and bythe end of the loading job 254.

The shutter opening job 255 for the cartridge 1 has
finished at the end of thé loading job 254, and preparation to

clamp the disk 10 stored in the cartridge 1 to the spindle motor

accordingly completes.



posi tioning ‘of artridge 1 relative to the tray 204. As the traverse
“the-two alignment ‘pins 214 integrated w 8hJile?(55

base 208 nove pward,-
traverse base 208 get inserted into the two positioning holes 3 which are
formed in the front of the cartridge 1. During |loading, rattling of the
tray 204 with respect to the nechanical chassis 209, rattling of the
cartridge with respect to the tray 204 and the like create a

m sregistration of the cartridge 1 relative to the spindle notor 205. Wen
the disk 10 rot at @snaicehd ghe 208r tisi dgeal tniisigegipsisétédni@lgatioke afo  t he
spi ndl e notor 205, the outer circunference of the disk 10 contacts the

i nner wal | ofinsketdapt thdgel lganent pioise lis indocbhdi pgs yt torabediolas the
event that the msregistration is large, it is possible that the contact
wi Il serve aghachr gsestfamped tihe tbleampimg ioiget He adids K 110 swiillg béwadi ssol ved
and the disk 10 wll be damaged inside the cartridge 1. As the alignnent

pi ns 214 areprsEibedngnbd the pesittiicgiend hellesi¥eoftaot Hdecamtayi ddet.1, the
m sregi stration of the cartridge 1 relative to the spindle notor 205

i mproves and a subfithertractaasmeabesel 2808 meates upstwehnthhetwara riigigesrit and
the disk 10. 6 JUN 2005 Denoted at 259 is a state detecting job, which is
perforned parahbell4 onthgreaetry dye thest tdont ng bacle 268 gedf inpaseediimgd he
state detecting switches 215 to the state detecting holes 4 of the
cartridge 1 &hd tWerebyidévetngngoibe 3 which are formed in the front of

the cartridge 1.

During loading, rattling of the tray 204 with respect to
the mechanical chassis 209, rattling of the cartridge with
respect to the tray 204 and the like create a misregistration
of the cartridge 1 relative to the spindle motor 205. When the

 disk 10 rotates with the.éartridge'iIﬁisregistered relative to
the spindle motor 205; the outer circumference of the disk 10
contacts the inner wall of the cartridge 1 and a noise is
accordingly created. In the event that the misregistration is
large, it is possible that the contact will serve as a
resistance, the clamping of the disk 10 will be dissolved and

the disk 10 will be damaged inside the cartridge 1.

As the alignment pins 214 are inserted into the
positiéning holes 3 of the cartridge 1, the misregistration of
the cartridge 1 relative to the spindle motor 205 improves and

a sufficient clearance is created between the cartridge 1 and

the disk 10.
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state of the disk insidé the cartridge 1. At about the sane tin&“gf#Uﬁﬁ§MS

inserti‘on of the"al irgnment =" pi'ns 214 into the positioning holes 370
cartridge, the state detecting switches 215 as well are inserted into the
state detecting holes 4 of the cartridge 1. Unlike the alignment pins 214,
since there is a large clearance between the state detecting holes 4 and
the state detecting swtches 215, even when there is a msregistration of
the cartridge 1, the insertion action is sufficiently guaranteed for
detection of the sbaheteti the26ar tiki dge thteFuetther,inderoted walti 260.s S a

di sk clanping job during which the spindle notor 205 clanps with the

clanper 210 bkefdirskd paseanted te the centari el edsiefiddiedisk &8, vt
parallel to the insertion of the alignnent pins 214 and the state
detecting swihebesiZ}5thet etbiie carbutdge bwitdidsn@itthe cascenditzg«of the
traverse base 208, the center cone 122 is inserted into the center hole 53

of the disk #etstenead hoheshe oFathel clgetdiand 1 heddtBkrdbyageiosdt Ngh the
floats up inside the cartridge 1. As the disk -10 floats up, the clanper
210 wai ting atathecfckaspdigkpasistiden tergages Midde tthe center cone 222 and
- the clanmping of the disk 10 conpletes. Denoted at 261 is a record/reproduce
job during which the alspithdiie: saker t 206 ¢Ddt@Eies nishe tdicskoanche edargtingnt n

the disk or reading of a record is realized because of the function of

the optical ptiakupi20into the positioning heoles 3 of the cartridge, the
state detecting switches 215 as well are inserted into the state
detecting holes 4 of the cartridge 1.

Unlike the alignment pins 214, since there is a large
clearance between the state detecting holes 4 and the state
detecting switches 215, even when there is a misregistration
of the cartridge 1, the insertion action is sufficiently
guaranteed for detection of the state of the cértridge 1.

| Further, denoted at 260 is a disk clamping job during
which.the spindle motor 205 clamps with the clamper 210 the disk
inserted to the center hole 5 of the disk 10.

In parallel to the insertion of the alignment pin57214
and the stéte detectingrswitches 215 into the cartridge 1,
during the ascending of the traverse base 208, the center cone
122 is inserted into the center hole 53 of the disk 10 stored
in the car&iidge]_and the disk 10 accordingly floats up inside
the cartridge 1.

As the disk 10 flcats up, the clamper 210 waiting at the

clamping position engages with the center cone 222 and the
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“As the clanping of the dis ‘conpletes, the spindl e nmotor 205 rpgt @t,es
and the spot created by th ser light enitted fromthe optical %i‘%&ﬁma5
207 irradi ates the back surface of the disk 10. After this, in accordance
with an instruction fromthe host PC, data already recorded in the disk 10
are reproduced. After a predeterm ned recording/reproduction operation for
the disk 1 has finished, in accordance with another instruction fromthe
PC or an input signal fromthe eject switch 144 of the main unit 201 of
the optical @iL8kPLBE0PAH/ FBEr BdEKel0dEPP®letike -ej ection operation for the
cartridge 1 and the disk 10 stored in the cartridge 1 is started, Being
appr oxi mat el y oppo8fRetesd athéoflobdliengeepefdtrphoduan Kleciréndopet @t itdye of
the tray 204 of the conventional optical disk record/reproduce drive, wll
not be descr FBeBAtR Meeatnd&hcyOt Thes cone eht §lond opGaading sie the disk
record/ reproduce drive described above has the follow ng problenms. (1)
During | oadi A§ TPdiaheopt resordgi 4R rradordrroprodseccfrie fndtide of
cartridge placed on the tray, -- 8 JUN 2005 because of the cartridge

pressi ng serH@s?PFhéaloﬁacéF@iﬁ@7the cartridge is added to the | oading

| oad acting only upon the tray, and thus, a |oad upon the |oadi ng notor
and the |oading geaf TRysEEMPENPapfethe2Piakt hBughTPhetesrt Lh@gEPPRESS ng

springs urges the _
motor 205 rotates and the spot created by the laser light

~emitted from the optical pickup 207 irradiates the back surface
of the disk 10. |

After this, in accordance with an instruction from the
host PC, data already recorded in the disk 10 are reproduced.

After a predetermined recordiﬁg/reproduction operation
for the disk 1 has finished, in accordance with another
instruction from the PC or an input signal from the eject switch
144 of the main unit 201 of the optical disk record/reproduce
drive, the ejection operation for the cartridge 1 and the disk
10 stored in the cartridge 1 is started.

Being approximately opposite to the loading operation,
an ejection operation of the tray 204 of theICOHVentional
optical disk record/reproduce drive, will not be described in
redundancy.

The céﬁventional optical disk record/reproduce drive
described above has the following problems.

{1) During loading into the optical disk

record/reproduce drive with the cartridge placed on the tray,
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‘cartridge against the tray through the cartridge pressing menbers o
‘(rollers) during 1 oading; if:a:foreign matter gets nipped between & R&Y 2075
cartridge pressing nenbers and the cartridge, the surface of the cartridge
may get damaged. (3) Since friction force acting on the tray is
superi nposed upon the wei ght of the cartridge because of the wurging force
in the forward/ backward direction exerted by the cartridge pre-|oading
menber and the urging force exerted by the cartridge pressing springs
during positibenangeodf tthe: caattribddgeprébhei hgsestiogs f aneelobainseidd nthd he
alignment pins increases, and therefore, a |large load acts upon the
support struatutedgupportidad thend Lgagent pias acthegl eary ngonmotios t ndii,ch
drives the alignnent pins in the vertical direction, and the |oading gear
system (4) Whanthhereai soad| @r@e thsreghditiqtrhetoOfatdiehe ardadidge gddie
forwar d/ backward direction urging force exerted by the cartridge
pre-| oadi ng spgbemn andithgefriction force upon the tray exerted by the
cartridge pressing springs nay nmake it difficult to insert the alignment
pins and nmay prohi by aETtHAIEh RIS Ha@itirmgieef prbeseagt spagegs -ullyedNK005
Wth reference to a CD-ROM drive structure of the conventional optical disk
record/ repreduceidgevega@nstr ygkuteayt Ratroulad thay clrecksigan peperiing f or
| oadi ng and ejection and operations of the drive will now be described. In
Fig. 68, denstmbeat 2031lsrbhedoRiAgulbhddhgt hefopt ifedleign matter gets
nipped between the cartridge pressing members and the cartridge,
the surface of the cartridge may get damaged.

(3) Since friction force acting on the tray is
superimposed upon the weight of the cartridge because of the
urging force in the forward/backward direction exerted by the
cartridge pre-loading member and the urging force exerted by
the cartridge pressing springs during positioning of the
cartridge, the insertion force of inserting the alignment pins
increases, and therefore, a large load acts upon the support
structure supporting the alignment pins, the loading motor
which drives the alignment pins in the vertical directicn, and
the loading gear system.

(4) When there is a large misregistration of the
cartridge, the forward/backward direction urging force exerted
by the cartridgéfpre—loadingInember'and‘the friction force upon
the tray exerted by the cartridge pressing springs may make it

difficult to insert the alignment pins and may prohibit

accurate positicning of the cartridge.
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di sk record/reproduce drive, - denot 202 is an openi ng of  thegngiy Mkt
for 1 oading and ejection of “the tray, ‘denoted at 203 i's an operation
button of the |load eject switch, and denote at 204 is the tray on which
the optical disk is placed. There are two concave portions 231 and 232, one
| arge and the other small, formed in a concentric arrangenent at the
center of the cartridge seating surface 233 of the tray 204. The concave
portion 231 having a large dianmeter is a large dianeter disk seater while
t he concave porti oniRB2rhfwragca temal CDdRametied vessarsmabredb@neter di sk
seater, and either one is used in accordance with the outer dianeter of a
di sk whi ch tentvenbgcnmelntedi ¢al tdhe kmeenoundi/red@bdotct Hei opt i€ alk rdicskire
record/reproduce drive. In addition, a tray decoration 205 is formed in the
front surfatkabdfthdettanypDdks THre danicidirieord S dadbingipom edgrupltdiced and
| oadi ng of the tray 204, the tray decoration 205 bl ocks the opening 202 of
t he mai n uni ¢p20atodnshef ophecdlideskiiecaod/ bepdedueebddi.ve. The back
surface of the tray 204 seats a rack gear (not shown) engaged with the
| ast - st age drive gearFief. the daadh«f) ageadl systamndicinis bif nked opa itcha
| oadi ng nmotor (not shown) which is disposed to the front side of the
mechani cal chiaski secofdhepraducaniti29].ddivised eal 12265 ia st wilewriedt bat as
the rotating direction of the loading notor is switched, the tray 204 is
| oaded and efeetredin Anidesori beadabgwed tehe CRAROMEdr he et hag, alestatest ure
t hat

203 is an operation button of the load eject switch, and denote

at 204 is the tray on which the optical disk is placed.

There are two concave portions 231 and 232, one large and
the other small, formed in a concentric arrangement at the
center of the cartridge seating surface 233 of the tray 204.
The concave portion 231 having a large diameter is a large
diameter disk seater while the concave portion 232 having a
small diameter is a small diameter disk seater, and either one
is used in accordance with the outer diameter of a disk which
is to be mounted to the main unit 201 of the optical disk
record/reprocduce drive.

In addition, a tray decoration 205 is formed in the front
surface of the tray 204. Thé structure is that upon completed
loading of the tray 204, the tray decoration 205 blocks the
opening 202 of the main unit 201 of the optical disk
record/reproduce drive.

The back surface c¢f the tray 204 seats a rack gear (not

shown) engaged with the last-stage drive gear of the loading
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the CD-ROM drive. conprises. the tray 204 which: accepts only a naked disk
and the tray decoration (1id) 205 whi'ch i"s integrated "w th the -tBayiiR0ann5;
bl ocks the opening 202. The tray 204 is nechanically |ocked after inserted
and the tray decoration 205 blocks the opening 202 at about the sane tine,
and hence, it is inpossible to pull out the tray 204 by hand or insert a
finger, a foreign matter or the |like from outside. The conventi onal
optical disk record/reproduce drive described above has the foll ow ng
mechani cal pgebkeapsteBeehusk of 1heksdructihe Westridetbtaboveroii tshauwre
conventional tray 204, it is not possible to place both a naked disk and a
di sk stored whitheigatispaged oo the tiraynt284deEvénthe fmedtearsteailc tarees sofs t he
di sk seating surface of the tray 204 is nodified so as to make it possible
to place theofarheidgen umithZz@he tThys decalateom 205rsttivte gl angHea
the front of the tray 204, placing of the cartridge onto the tray 204 or
ej ection of theatangrddgectiom¢hehia dypadingnoonvenienswsiooed, oty ey
side surfaces of the cartridge are where the cartridge is held. There is a
probl em t hat Z84chsl doatied sl kjlkangsl.or - 8 JUN 2035 an aged person whose
force for grasping at the cartridge with fingertips, in particular, can
not easily pl ace the drgdridge abowet akiee dii-Ritedecarerhage. stfuthererdat
decoration 205 is renoved or the tray decoration 205 is locally notched to
t her eby hol dthheCRaRP¥i dgeveatonpeifesnthandreyentdath ycacoappthenly a
cartridge, an opening _

naked disk and the tray decoration {lid) 205 which is integrated

with the tray 204 blocks the opening 202. The tray 204 is
mechanically locked after inserted and the tray decoration 205
blocks the opening 202 at about the same time, and hence, it
is impossible to pull out the tray 204 by hand or insert.a_ finger,._
a foreign matter or the like from outside. |
The conventional optical disk record/reproduce drive
described above has the following mechanical problems.
Because of the structure described above with the
conventional tray 204, it is not possible.to place both a naked
disk and a disk stored in the cartridge on the tray 204. Evén
if the structure of the disk seating surface of the tray 204
is modified so as to make it possible to place.the cértridge,
with the tray decoration 205 still remaining in the front of
the tray 204; placing of‘Ehe cartridge onto the tray 204 or
ejection of the cartridge from the tray is inconvenient since
only the side surfaces of the cartridge are where the cartridge

is held. There is a problem that a c¢hild with small hands or
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to outside the drive wll be created in:the:front of the optical disk
record/ reproduce drive, which may invite dirt, a foreign matter, .}ng
like into the drive during operations of the drive or nmay encdﬁﬁag@ha JUd
child to touch a rotating disk and hurt the child. There is also a
possibility that diffracted light of the strong |laser light reflected by
the recording surface of the disk will leak out at the front opening, and.
depending on installation of the drive, will inpinge upon an eye and
damage a reBlnddeAPFHHFOTANIBHRE Eaircgi $RYT eEeFBAREpT bduUte aritve dsfe tHah
so-called slot-in type which does not use a tray but requires a roller in
the front of fiRéeEpLPEal 11irsk ticdbral + eprodGtecdpie plare |ldwdicag tefl dgadi sk
into inside the drive by nmeans of rotations of the roller, when the drive
i s conpati bl @Tohf{ewPth BnpakedtréfeR, a |id for blocking the opening is
not necessary as long as there is a path for a thin disk to pass. However,
use of the slot-inlfypeecohpatibrerapien aoéaﬂﬁrF§@@V§§e§rr§g@iﬁéax pat h
for a thick disk to pass, and hence, a lid structure for blocking the
openi ng. - 8J9CRC2DOSN B éenlagit bnalctehieicchp Wissienebeord/teprodied ddis ve
shown in Figs. 62, 69 and 70 will now be described. In these draw ngs,
denoted at 28% Fhketheomfidndimtensiuahly gl Wislcantadslad, repPrpdneay
drive, denoted at 204 is the tray for seating the cartridge 1 storing the
optical di skt ot ssisisnhleaiet e wakddoe sptgadad dinskh¢ fatorghefmhe ogéderdd at
205 is the state detecting

disk record/reproduce drive, which may invite dirt, a foreign

matter or the like into the drive during operations of the drive
or may encouradge a child to touch a rotating disk and hurt the
child. There is also a possibility that diffracted light of
the strong laser light reflected by the recording surface of
the disk will leak out at the front opening, and depending on
installation of the drive, will impinge upon an eye and damage
a retina.

As for an opticai disk record/reproduce drive of the
so—called slot-in type which does not use a tray but requires
aﬁ roller in the front of the optiéél disk record/reproduce drive
for loading of é disk into inside the drive by means of rotations
of the roller, when the drive is compatible only with a naked
disk, a lid for blocking the opening is not necessary as long
as there is a path for a thih disk to pass. However, use of
the slot-in type compatible with a cartridge does require a path

for a thick disk to pass, and hence, a 1id structure for blocking

the opening.
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swi-tch which is disposed to the tray 204 and-detects: conpleted placing of
the cartridge 1, denoted at 206 i's™a filexibl'e I'ead which 'Conneg_t§ %!h_,g .
state detecting switch 205 with a control <circuit. There are twc ‘rll' A0
portions, one large and the other small, formed in a concentric
arrangenment at the center of a cartridge seating surface 233 of the tray
204. The concave portion having a large dianeter is a |arge dianeter disk
seater 231 while the concave portion having a small dianeter is a small
di anet er ‘di sk seat Ehe282nvand ienbhieppaieails diséd riercaciyoreganci canMdri tehe
outer dianmeter of a disk which is to be nounted to the main unit 201 of
the o ptical stiogk fLecBidsr ept pdifcard! ilewiThenbwape20dscoipedsesin ehddeont
wal | surface 234, the left wall surface 235 and the right wall surface 236
whi ch are sHirghtihys|, adgantetiant t2El dit ehesimzé nolintihec€arhe i ggel dalardd sk
di sposed vertically to the cartridge seating surface 233. The cartridge
pre-| oadi ng menber/28priosiudiesposed, \Wen @ @drqr 2681 DH theokkragpfé nged3dmd 0
the innernost side of the tray 204 so as to be freely novable in the
f or war d/ backwaed:a retdgoi, scoentg nicaopt tual utiesk Habtt fileoway aniddgeraked
pre-1oading nenber 237 is held by the holding part 250 as it is pre-|oaded
toward the bpontadfdidle (rcaysR04npy ddrentspt iang2237a thkeestack dyearct(innf
shown), which engages with the |ast-stage drive gear of the |oading gear
syst em whi chsiwg tdhiwkeich biys tdhepbsadi hg it arradr Pdseddtaeitdet § rcamntp laft ddhe
mechani cal chassis, is disposed to the back surface of the tray 204, and
placing of the cartridge 1, denoted at 206 is a flexible lead

which connects the state detecting switch 205 with a control
circuit.

There are two concave portions, one large and the other
small, formed in a concentric arrangement at the center of a
cartridge seating surface 233 of the tray 204. The concave
portion having a large diameter is a large diameter disk,seater
231 while the concave porticon having a small diameter is a small
diameter disk seater 232, and either one is used 1in accordance
with the outer diameter of a disk which is to be mounted to the
mainiunit 201 of the .eptical disk record/reproduce drive.

The tray 204 comprisés the front wall surface 234, the
left wall surface 235 and the right wall surface 236 which are
slightly larger than the outer size of the cartridge 1 and
disposed vertically to the cartfidge seating surface 233. The
cartridge pre-loading member 237 is disposed via a compression

coll spring 237a to the innermost side of the tray 204 so as

to be freely movable in the forward/backward direction,
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as the rotating direction of the loading notor is switched; the tray 204
i's 1 oaded ‘and ejected. Operations~of the optical disk record/r e‘pr_'(Bd(l;pLﬁi 200
drive having such a structure described above will now be described ™ (U
relation to an exanple of reproducing fromthe disk stored in the
cartridge 1. For placing of the cartridge 1 on the tray 204 which is
surrounded by the front wall surface 234, the left wall surface 235 and
the right wall surface 236, the cartridge 1 is slid obliquely toward bel ow
fromthe forweedtupper ssirdeture thet ttlay c2@4 nikigleep pashbagdithenadrdr i2dge
pre-1oadi ng nenber 237 toward the innernost side to the tray 204 at the
rear edge ofstihelddrnyt thegboldiangdodihe THr tasi dgeid sl @oded arowahel the
cartridge seating surface 233 in such a manner that the front edge of the
cartridge 1 toonttacd§ the tnagr2®al byofheheptiogt 23%al.l surface 234, whereby
pl acing of the cartridge 1 on the tray 204 is conpleted. At this stage,
the cartridge pre-Thadragk ngeber (237 spoesseswhhenhf enghgedgeioh the
cartridge 1 against the inside of the front wall surface 234, and the
cartridge | lastosghiy drposi geaned whéeh aesipectieho dyhe du afni 2841 sudirfioetn any
rattling in the forward/ backward direction or the right/left direction.
Further, thebgtiate detcdutg mptsw tdile@RiEd S prgssddoon biie thenserhizadceid
side surface of the cartridge. This starts the |oading notor 212 and the
tray 204 nowhaating idhaicgpdsdddge thei baaut snafacal b§ dloadedy 0@ ,i asidde
the main unit 201 of the optical disk record/ reproduce drive because of
the drive forgehe rotating direction of the loading motor is switched, the

tray 204 1is lcaded and ejected.

Operations of the optical disk record/rebroduce drive
having such a structure described above will now be described
in relation to an example of reproducing from the disk stored
in the cartridge 1. For placing of the cartridge 1 on the.tray
204 which is surrcunded by the front wall surface 234, the left
wall surface 235 and the right wall surface 236, the cartridge
1 is siid obliquely toward below from the forward upper side
to the tray 204 while pushing the cartridge pre-loading member
237 tow;rd the innermost side to the tray 204 at the rear edge
of the cartridge 1, and the cartridge 1 is placed on the
cartridge seating surface 233 in such a manner that the front
edge of the cartridge 1 contacts the inner wall of the front
wallsurface234,wherebyplachx;éfthecartridge3.onthetray
204 1s completed.

At this stage, the cartridge pre-locading member 237

presses the front edge of the cartridge 1 against the inside
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of the | oading notor 212, after which the cartridge is finally p%sikLoggg
relative to the tray 204 and the spindle notor by neans of inser i on NofUCh
the alignment pins not shown, which are integrated as one with the
traverse base to which the spindle notor not shown, the optical pickup and
the like are fixed, into the cartridge. The conventional exanple above has
the following problens. (1) As for insertion over the cartridge into the
optical disk record/ reproduce drive, it is necessary to insert the
cartridge i ntéd the bpeheataHl skitiecss d/Feproducbederybrigpei fued yrayadmy
above while avoiding the front wall surface at the front end of the tray.
In the event PPRat-1PReHIIEhi 8ASPACEhEOhBhght ray rad ivoithent vilixrattd ing
optical disk record/reproduce drive is installed is about the same as or

hi gher than tRetPRifghtyasid/Spskweirdafi repeianocrr whe pesihos et Itk arderad on,
the insertion over the cartridge becones unnatural and the drive is
therefore inconveRP&fRhetreo s StEre Fokefnsbetivoit GBvep St he peastsciddge tiht o
the optical _disk record/reproduce drive, it is necessary to execute a
plurality of 1ogéraiprensnd séde swriveeh 9h tite ceatrdiddge abalfsitartre the
forward pre-loading force of the cartridge pre-loading nenber, to
thereafter cORRPERPCBAPPEt 8131 avfinghoft ¥ae vl geea o g Hérec arantindgloe
seating surface which is surrounded by the front wall surface, the |eft
wal | Surfacela:h%] %%Wﬂ@maw |loaded into inside the maln unit 201 of the

optical disk record/reproduce drive because of the drive force
of the lcading motor 212, after which the cartridge is finally
positioned relative to the tray 204.and the spindle motor by
means of insertion of the alignment pins not shown, which are
integrated as one with the traverse base to which the spindle
motor not shown, the optical pickup and the like are fixed, into
the cartridge.

The conventional example above has the following
problems.

(1) As for insertion over the cartridge into the
optical disk record/reproduce drive, it is necessary to insert
the Cartridgé into the optical disk record/reproduce drive
obliquely frbm above while avoiding the front wall surface at
the front end of the tray.

In the event that the positioﬁ"in the height direction
at which the optical disk record/reproduce drive is installed

is about the same as or higher than the height of eyes of an

operator who performs the insertion, the insertion over the



surface[pf;the tray and the cartridgé pre-| oadi ng nenber, to thereqfter
push in the tray into inside the drive or actuate the |oading sWl tHH Wixh
is disposed to a different portion for conplete insertion over the
cartridge into the optical disk record/reproduce drive. (3) Therefore,
when the cartridge is placed on the tray in a wong state and the tray is
| oaded with the cartridge struck against the front wall surface, the left
wal | surface or the right wall surface because of a misoperation nade by
an oper at or, carheitigay bepencagunnat ke adptincalthdi sk ivec dred/uhepredduce dri ve
and the cartridge interfere with each other in the mddle of the [ oading
of the tray andonhenfieadi hg bseconsequently interrupted. Meanwhile, the
structure in which the cartridge itself avoids a m soperation during

| oadi ng may | ead t62& sciat chnsorrt tdre conaf abe ofirtheéedgartimidgsie epticalhe
wor se case, destruction 8 JUN 2005 of the cartridge. (4) In the event that
t he detectindisWi rehoird/depposede dmitvke titay swhieck smeves tdurixegutead ng or
ej ection, cartridge insertion into the optical disk record/reproduce drive
for instanceloaalatvonbbpeakblty ohisni Shew tdroptispushithg ¢arthedge aypaiorst
actuating an operation switch which is disposed to a different portion.
However, sintbet ierdetdcpiraglsadtiol dsrwel bfmbhes catrdgetdyer pwict-i oElte rig ay,
a conpl ex arrangenent of wring nenbers

member, to thereafter confirm complete placing of the cartridge

on the cartridge seating surface which is surrounded by the
front wall surface, the left wall surface and the right wall
surface of the tray and the cartridge pre-loading member, to
thereafter push in the tray into inside the drive or actuate
the loading switch which is disposed to a different portion for
complete insertion over the cartridge into the optical disk
record/reproduce drive.

(3) Therefore, when the cartridge is placed on the tray
in a wrong state and the tray is lecaded with the cartridge struck
against the front wall surface, the left wall surface or the
right wall surface because of a misoperation made by an operator,
the tray opening in the optical disk record/reproduce drive and
the cartridge interfere with each other in the middle of the
loading of the tray and the loading is consequently
interrupted.

Meanwhile, the structure in which the cartridge itself

avolds a misoperation during loading may lead to a scratch on

the surface of the cartridge, or in the worse case, destruction
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for signal transm ssion is needed, which in turn results in lack of
reliability. Nowadays, as a recording nmediumfor information equﬂpdéﬂtmmg
such as a conputer, a reproduction-only disk such as a CD-ROM a
rewitable disk of the magneto-optic systemor the phase change system
and the like are used. In the conventional optical disk record/reproduce
drive shown in Figs. 62 through 64, a drive system design, such as a gear
ratio, for a loading drive which accepts both a cartridge and a naked disk
is centered of &heareritdgddien general because of a large load at the tine
of opening or closing of the shutter of the cartridge or a large |oad at
the tine of |oadind4of the tleaeveindgehihtiohe ietdrdbhiewgagainsh 14 elilsgads <f
the cartridge. Therefore, a large drive torque is necessary, which creates
a | oadi ng nogethhehrahetgedr moatsisodiug isgl éctddnpi ghte’ ettt iaom apprdpriidge
speed for cartridge |oading since the speed 8 JUN 2005 of |oading neans

whi ch | oads iinsartigy onteh&hkei ketheedmels stkooedaast/ rap nddecabserice dfoma
medi a or against use of a naked disk. Further, because of an individual

di ff erence whnshanke caiskut eeal ngp Uty Vel hiash va thivarigeushtihat inethettocgy i t
is necessary to change the profile of the drive systemwhile judging the
state of theckoadithngtdrnovenangdeaetord syllyaredided iz noisp@sethdo a
conventional optical disk record/reproduce drive shown in Figs. 62 through
67 has the fdiifd@iragtpprobténs.

However, since the detecting switch as well moves
together with the tray, a complex arrangement of wiring members
for signal transmission is needed, which in turn results in lack
of reliability.

Nowadays, as a recording medium for information
‘equipment such as a computer, a reproduction-dnly disk such as
a CD-ROM, a rewritable disk of the magneto-optic system or the
phase change system, and the like are used.

In the conventional optical disk record/reproduce drive
shown 1in Figs. 62 through 64, a drive system design, such as
a gear ratio, for a loading drive which accepts both a cartridge
and a naked disk is centered on a cartridge in general because
of a large load at the time of opening or closing of the shutter
of the cartridge or a large load at the time of loading of the
cartridge into the drive against the load of the cartridge.

Therefore, a large drive torque is necessary, which

creates a loading noise when the gear ratio is selected right

at an appropriate speed for cartridge loading since the speed
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f(1y The external shape of the traverse base is large since themslignngnt
piins and the state detecting swtches are integrated wwth the t aQ s 8105
base which holds the spindle notor and the like, and as it is necessary to
vertically drive the heavy traverse base for |oading or ejection, the
vertical drive force for the traverse base increases, and a noise due to
collision of the traverse base and the chassis particularly during

ej ection becones noisier. (2) Because of the |arge external shape of the
traverse base,lddwEre meaasr eBichcloods upom theyaorangenede bkcvhesl oadi ng
notor for loading drive and ejection drive and the gear system relative to
each ot her, phschirprevenbscehaeens W encalislblid apanhstreskcif ennagkidodand.

i ncreases a noise which is created during |oading and ejection. (3) Since
the cartridge afteruithreecompaiion of arhendieddiuagd ds fiel-dnas @nech the
integrated unit together with the - 8 JUN 2005 traverse base, the upper
base, the trayskantbddiendgredhont clads, chasisasge t et danpes, neabey siwhish absorb
di sturbing vibrations support the heavy nechanical chassis, and therefore,
rubber whosgedbas€nes st d Schugde needsp bef Usedo £otisé dering defoemathobe due
to a change with tine in the danper nmenbers, which however makes it

i npossi bl e tpusyidd aihenttytabsordnd abgeidigsd i Bé nghd vicheatdiond.y ¢4Jubddsi ng
pl acing of the cartridge on the tray, the cartridge is urged by the
cartridge pre-hobeh ng nenber agai nst

The conventional optical disk record/reproduce drive
shown in Figs. 62 through 67 has the following problems.

(1) The external shape of the traverse base 1s large
since the alignment pins and the state detecting switches are
integrated with the traverse base which holds the spindle motor
and the like, and as it is necessary to verticaily drive the
heavy traverse base for loading or ejection, the vertical drive
force for the traverse base increases, and a noise due to

collision of the traverse base and the chassis particularly
during ejection becomes noisier.

(2) Because of the large external shape of the traverse
base, there is a restriction upon the arrangement of the loading

- motor for loading drive and ejection drive and the gear system
relative to each other, which prevents to ensure a sufficient
reduction ratio and increases a noise which is created during
loading and ejecticn.

(3) Since the cartridge after the completion of the

loading is held as one integrated unit together with the
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~the inside the front wall surface of the tray and accordingly positioned.
“.Hence; when the position of the cartridge is to be adjusted dufT%ngébaﬁ%@
of the cartridge, the drive force which inserts the alignment pins into
the positioning holes of the <cartridge nust nove the cartridge in the
forward/ backward direction or the right/left direction against the urging
force exerted by the cartridge pre-loading nenber, which in turn leads to
~a problemthat the 1oad upon the |oading notor and the | oading gear

system el ecg&sepg@%aggnsa@tw?e@nga@enom@ t LRGT 888€Lhé She PHERRBaT
| oadi ng of the cartridge, the cartridge pressing springs and the cartridge

pressing rol [ §b§sﬂégﬁhehﬁagé@EH&%ﬂﬂﬁﬂ@%ﬂh@§JaBQ@r@Qﬁkﬁﬁﬁﬁﬁjﬁﬁ@ﬁb@gt§ahéace

of the tray. nce, position of the cartridge is to be adjusted

dur i ng. | 0adl ogo bt ey CoLE1 IR lie; 061 venl 0858, WhhaNcnc B JL200GLbaser 1

t he al i gnnment ns into t ositioning holes of the «cartridge nust nove

the cartridgg,}Q.t réﬁ%§§”£¥tﬁﬂﬁﬂMHéédéﬁﬂée%%b@ncBhs&B%r&hahaékQEhatlon

di rection agalnst t e urging force exerted by the cartridge pressing

springs and 4Be GRL EhdBEe PLERSIAR fol LAESIaMBLE I kBads bRcTer

probl em t hat t on t | oadi ng notor and the Ioadlng gear system

electric p0%§£e§09§uyﬁ¢59§lgpﬁ @ongaﬁﬁlbﬂ&ﬁ€§§eab§8§b699y§@tagaahr@@hgcal

di sk record/reproduce Ive own In Figs. 62 and 63 has the foll ow ng

probl ens. vibrations.

{4) buring placing of the cartridge on the tray, the
cartridge is urged by the cartridge pre-loading member against
the inside the front wall surface of the tray and accordingly
positioned.

Hence, when the position of the cartridge is to be
adjusted during loading of the cartridge, the drive force which
inserts the alignment pins into the positioning holes of the
cartridge must move the cartridge in the forward/backward
direction or the right/left direction against the urging force
exerted by the cartridge pre-loading member, which in turn
leads to a problem that the load upon the loading m?ppr and the
loading gear system, electric power consumption and a noise

“increase.

(5) During lecading cof the cartridgefﬂthe cartridge
pressing springs and the cartridge pressing rollers urge the
cartridge against the cartridge seating surface of the tray.

Hence, when the position of the cartridge is Lo be

adjusted during loading of the cartridge, the drive force which
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(1) As described earlier, the tray 204 and the nechanical chassis (201)
are-nol ded resin elenents, and the slide surface for |oading of tﬁhe_‘_5 o
mechani cal chassis 20la is fornmed even and snooth. The bottom sTideUN 2005
surface of the tray which slides against this slide surface has a convex
cross section shaped in the formof a rail. Further, a few guide nenbers
are disposed in the vicinity of the slide surface of the nechani cal
chassi s, which structure preventing winding of the tray 204 during

| oadi ng. HoweMEErt§OPRL AL { Hignh Mensh Onah: SIikAds @t fiRpted o @ the
tenperature change, the structure permts a gap in the w<dth direction,

t her eby alIO@h@graasetﬁathHévéotﬁ@tEh%t&@dgeeihieﬁé/keﬁkagavgﬁkkgard(Z)
For placing of the cartridge 1 on the tray 204, a torque acts upon the

tray 204 duegtpelpadncieahed,aint ﬂﬁeki;ra‘ar@étp@@@igagn% chesing i rbhee
shutter of the cartridge 1, and therefore, the tray 204 is transported as

it is slanteditpr@RepyStAe LArarshgnt pdedihiRgt PRI NRLCHNHUERS BEQYURG dge
between |l oading and ejection. (3) As'the cartridge placed on the tray 204

is | oaded apgebbengldgnmBnl, PhRsnof, thel 18YEL $& RaSeACKOEHLRA Ne @RGRTE
with the alignnent pin engagenment holes of the cartridge, rattling in the

N L SRR adal s Sc SelaRen e mOtRtLEa Shast) scabi s
difficult topageurabrb¥mpP98ht bR LhBotEaVERSEhasE.

The conventional optical disk record/reproduce drive
shown in Figs. 62 and 63 has the following problems.

(1) As described earlier, the tray 204 and the
mechanical chassis (201} are molded resin elements, and the
slide surface for loading of the mechanical chassis 201a is
.formed even énd smooth. The bottom slide surface of the tray
which slides against this slide surface has a convex cross
section shaped in the form of a rail. Further, a few guide
members are disposed in the vicinity of the slide surface of
the mechanical chassis, which'structure preventing winding of
the tray 204 during loading.

However, considering dimensional shrinkage attributed
to a temperature change, the structure permits a gap in the
width direction,-thereby'allowing the tray 204 to rattle in the
right/left direction.

{(2) For placing of the cartridge 1 on the tray 204, a
torgue acts upon the tray 204 due to load created at the time

of opening or closing ¢f the shutter of the cartridge 1, and
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"(4) Wile restriction upon the tray 204 in the vertical direction is
~‘realized by the mechanical chassis (201) and the upper base 2285 gi {ijins st
possible to reduce the vertical rattling to zero, which serves as a factor
whi ch nakes the tray instable while the cartridge is being manipul at ed.
The conventional optical disk record/reproduce drive shown in Figs. 62 and
63 further has the following problens. (1) For placing of the cartridge on
the tray of the optical di'sk record/reproduce drive, it is necessary to

insert the cariridge idHO dns) 964t D {rays,0hHi Qyely ikr 98 abovieeid 8ne
avoi ding the front wall surface at the front end of the tray. In the event

that the positionin Lbe,behabi-dieest ipcrptuphbcl:tligd Uetlicen loading

record/reproduce drive I1s installed i1s about the same or higher than the
hei ght of eyggjof;an.ppgrator who perforns the insertion, the insertion
over the cartrldge 8 JUN 2005 becones unnatural and the drive is therefore

i nconveni ent to usesy Thi Qb | cur.s.dur i o
disk which is not?housé%S?ﬁg$ﬁ§qu?gpkggégc%@)Hﬁo$gglgﬂg%gh%$1$géggdgﬁ

cartridge 0”aﬁ@§ﬂk§%iugbheh§ pRREESA AL ERa6XeCHS: & RIAId G 18f engage
operations, I1.e., to push 1in the cartridge against the formard pre- Ioadlng

force of thew1€ﬁrﬁﬁéde;@ﬁﬁehQaQingHEHBéﬁenEOhBﬂ%éeékt%heC@QEk&€B§@”p|ete
pl acing of the cartridge on the cartridge seating surface

surrounded by,{fe;fgont weL! rsyrfacercther-bettonal Efs%ﬁ:%? between the

mechanical chassis (201) and the tray 204 leads to a positioning
error of the cartridge 1 and makes it difficult to accurately
position the traverse base.

(4) While restriction upon the tray 204 in the vertical
direction is realized by the mechanical chassis (201) and the
‘upper base 228;.it is not possible to reduce the vertical
‘rattling to zero, which serves as a factor which makes the tray
instable while the cartridge is being manipulated.

The conventional optical disk record/reproduce drive
shown in Figs. 62 and 63 further has the following problems.

(1) For placing of the cartridge on the tray of the
optical disk record/feproduce drive, it 1is necessary to insert
the cartridge into inside the tray obliquely from above while
avoiding the front wall surface at the front end Qﬁﬁ?he tray.

In the event that the position in the height direction
at which the disk record/reproduce drive is installed is about
the same or higher than the height ¢f eyes of an operator who

performs the insertion, the insertion over the cartridge
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and the'right wal | surface of the tray and the cartridge pre-|oading
~mrenber-,- to-thereafter push in the tray into inside the drive orm@ptqﬁyeﬁq
t he Ioadlng switch for conplete insertion over the cartridge into the disk
record/ reproduce drive. (3) Wien the cartridge is placed on the tray in a
wong state and the tray is |loaded with the cartridge struck against the
front wall surface, the left wall surface or the right wall surface
because of a m soperation connitted by an operator, the tray opening in

the di sk recqrdbreprogueeydiive, endn Ndh & e waritd ldas dioter fierce et each o

other in the mddle of e tray an t he ing Is
consequently, iaterrupted. Meanwhile, the structure in mhlch the cartridge
itself avoias a msoperation during loading my |lead to a scratch on the

surface of the cartyid onLrerd BanPLFE XSGCegég’dL%SI{Q{ gﬁta'c%g ﬁ% e a3 sk

cartridge. (4) A structure genera a nmmj or use that ‘there is a

notch in the, 5ghn?gyng£ ﬁggﬁggnigrtgg FPgtEEB L wall surface, since it is

necessary to locally notc e front wa sur ace the left wall surface

and the right wall face
ig (§p| e ng"mT ng W ound éﬁﬁtﬁfc?%é'&geu?@a{fé‘;g SPET ag

for the purpose of e cartrldge on tray and ejection of

the cartri dﬂgcégﬁﬁgr@o téx@&ut'é'o‘é’e ¢hra$li RGEo AN, OPELAL O s Can Mot (reeadpi ze

the cartridge on t the positio ére there s the notch in the wall

surface, the; Hp@ﬁ@tc%{rﬂﬂi%;%r %g% %tto HB”%%dep&?él’I@adirﬁ]@tféﬁ& QRergLor

hol ds the cartridge with |ngers
cartridge pre-loading member, to thereafter confirm complete

placing of the cartridge on the cartridge seating surface which
is surrounded by the front wall surface, the left wall surface
and the right wall surface of the tray and the cartridge
pre-loading member, to thereafter push in the tray into inside
the drive or actuate the loading switch for complete insertion
over the cartridge into the disk record/reproduce drive.

{3} When the cartridge is placed on the tray in a wrong
state and the tray is lcaded with the cartridge struck against
the front wall surface, the left wall surface or the right walil
surface because of a misoperation committed by an operator, the
tray opening in the disk record/reproduce drive and the
cartridge interfere with each other in the middle of the loading
of the tray and the loading is consequently interrupted.

Meanwhile, the structure in which the cartridge itself

. avolds a misoperation during loading may lead to a scratch on
the surface of the cartridge, ¢r in the worse case, destruction

of the cartridge.
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‘at- the top and the bottomsurfaces of the cartridge, while . such is greatly. -

burdensone to an aged person or a- child who-caanOt#?heldéstrouggaﬁwN 2005
fingertips. (5) Further, there are a nunber of restrictions upon '% et
structure of the tray which conprises the front wall surface, the left

wal | surface, the right wall surface and the notch in wall surface, and the
freedom of design is accordingly |ow. SUMVARY OF THE | NVENTI ON The present
invention ains at providing a snmall disk drive which reduces a | oad upon a

danper, and particy hﬁr|yh & riftanddd ggﬁeQ%hqy”QnW?%E%thﬁbéois%H%h;%H@f%k

drive. A different object of the present invention i's to provide a
drive which REdHCﬁétéh'9ﬁdthOOBélh9§9'BQ %HEOEenQEQr%%S%%e'%%%h%'%@lﬁorce

for positioning of a cartri y neans of alignnent pins and allows easy

and aCCUfatesuP@ﬁbé'%HﬂEbcﬁtEEengéééééP?ﬂx)%%%aﬁﬁgﬁnB%Eh'GHé%ﬁth:%all
| oadi ng nethod and’ a Toadi ng mechani smfor such a’di'sk drive. A different

obj ect of LhenPESSENt. |aYeRtl om i SubuPubdcns isle ol yenbi 20, akliowe 1o

bl ock an opening al host conpl ete in a [oading state, ellnlnates a tray

decor ati on of 8 LLAY, tﬁ@dcaPEEthé 3022PRbI GALEQRCYEN 1AcAceaLkLEdge of

the slot-in type, and nore particularly, oor | ock necha for such a

di sk drive. fthB%GBEnEthbQ? g&géhs pEﬁéeEanngﬁBtb?@ck%ohooErgﬁbde a

di sk drive mﬁlch al'l ows easy I g o a cartridge, realizes an easy
arrangenent of W .kji9g FRBRErRefPL,g detecting switch

However, since an operator can not recognize the
cartridge only at the position where there is the notch in the
wall surface, the operator is forced into unnatq;ai posture
that the operator holds the cartridge with his or her fingers

" at the top and the bottcmlsuffaces of the cartridge, while such
.is greatly burdensome to an aged person or a child who cén not
hold stfong at fingertips.

(5) rurther, there are a number of restrictions upon
the structure of the tray which comprises the front wall surface,
the left wall surface, the right wall surface and the notch in

wall surface, and the freedom of design is accordingly low.

SUMMARY OF THE INVENTION

The present invention aims at providing a smal; disk
drive which reduces a load upon a damper, éﬁd particularly, a
cartridge holding mechanism for such a disk drive.

A different object of the present invention is to provide

a disk drive which reduces a load upon a loading motor,
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‘and maintains the reliability, ‘and nore particularly, :ani:automatic | oadi ng
‘mechani sm for - such a disk drive. A different object-of-the preseat§ Jin 7105
invention is to provide a disk drive which solves a problemof a wong
feeling due to a different |oading speed caused by the type of a nedium or
whet her there is a nediumor not, an individual difference which a disk

| oadi ng drive has, an uneven loading tine owwng to a change with tinme and
a driving-induced noise. A different object of the present invention is to

provide a di égcgéé¥§s"‘@h§@r§9b}{e§oﬁc9r99&9859&%0%9890%9@ ERgrdye ko2
different |oading speed occurring imediately after “replacenent o?

redi um and andti¥i ngri ndiEsg a0l S&i hatar s, NGRS Whepr b e ekt ve

systemis changed in accordance a medium i nmrediately after nmedi um

replacement j,ns:k0adha% s Cﬂ'h' eVEa P £h acChRR ﬁxol}%tﬁaf‘tﬂéﬁﬁgrgﬂgs‘% a8d @@ ng

cartridge which is conpatl e wth aplurality types of la, a user

feel s a wongerfegl bng. oA dhli fheRboABhech 06, BECA £58ALI BYeDkion i s to

provide a disk.drive es a pro m of "an uneven | oading time

owing to a teﬁperas&larﬁf%%msteoe eEE%f{ lth@ ML DL & dieste ilpading, p%kf\i@eand

a driving-induced noise. Mdrre particularly, since a loading tine and a

ej ection ting skadgﬁ'v%ewﬁi/é}tl emboth: changs, aasoﬁeﬁfﬂ@edl%ﬁtec%b%‘&e@ayd' sk

| oadi ng drive changes, it necessary to change the profile of the drive

system whi | e; ,judgiy Ban@té@@%ﬁﬂﬂr%ﬁ’ést hi @rkaf@L%r%&fH?PB%% YPay, and
permits an application even to a cartridge of the slot-in type,
and more particularly, a door lock mechanism for such a disk
drive.
A different object of the present invention is to provide
a disk drive which allows easy loading of a cartridge, realizes
an easy afrangement of wiring members for a detecting switch
and maintains the re_liability, and more particularly, an
automatic loading mechanism for such a disk drive.
A different object of the present invention is to provide
a disk drive which solves a problem of a wrong feeling due to
i:».-.l a different loadin;; speed caused by the tyﬁe of a medium or
whether there 1is a medium or not, an individual difference which
a disk loading drive has, an uneven loading time owing to a
change with time and a driving-induced noise.
A different object of the present invention is to provide
a disk drive which sclves a problem of a wreong feeling due to

a different loading speed occurring 1mmediately after

replacement of a medium and a driving-induced nolise. That is,
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A different object of the present invention is to provideé -a disk drive
whi-ch-al l ows. to-calculate an optimal -drive profile. threugh, a sinple ;.
algorithm That is, it is necessary to detect the state of a di&k}q‘\baﬂi’%g
drive using a sinple algorithm for the purpose of neasuring a | oading
time and an ejection time and calculating an optimal drive profile while
considering the type and size of a nounted nedium an individual
difference which a disk |oading drive has, a change with tinme and

variations ipngludi n&]@-g;r%ﬂeféatowg g?ﬁ@gesyétgﬂnf{§r(ﬁ*{gng%@ 86t 20t otRence

present invention is to provide I sk drive which solves a problemof a
driving-ind 0} S8 | K I chapi sm; : ium
duri ng s, | JUR 2005 g e £ o e A ol g g
generally c i : Igygg i ol ding: iS5k, i-ch
utilizes suc(??g%é ?vg’?lc% c%lf a r%ar%%gtﬁﬂa%g*%@n%?}%??gg& %rrée%&gl'r?\?ésj hﬁ{r%eccﬁr,l\,{alr?i sm
too, which h i -5t y LRact - L nduce I as
the clanp nec aﬁ?g%ﬁﬁ%%&iﬁgﬁlﬂ&%ﬁgtgﬁﬁg% anp (r%e'c?lanl smgieégrgce!;l\ 2’3‘321 ,
since the sugééppnéprce of the magnet and the magnetic elenent is in
inverse proportion” to the square of a distance. A different object of the
present invention 4 §: rovi ge- i ri I G I : a
driving-induced né%?é%%ﬁﬁfc%'?gj%?gg?zghgsb%§%¥g%%ﬂﬂ§%ﬁéﬁﬁg%?ngggggga%

medi um during g &hechiiQR Al £81eRE QPhesh10k SRePRERRN HRLeAHPR 1fe TO

provi de

owing to a temperature change or the like within a disk loading
drive and a driving-induced noise. More particularly, since
a loading time and an ejection time of a drive system both change
as a temperature within a disk loadiné drive changes, it is
necessary to change the profile of the drive system while
judging the temperature within a loadirig mechanism:

A different object of the present invention is to provide
a disk drive which allows to calculate an optimal drive profile
through a simple algorithm. That is, it is necessary to detect
the state of a disk loading drive using a simple algorithm, for
the purpose of measu;ing a loading time and an ejection time
and calculating an optimal drive profile while considering the
type and size of a mounted medium, an individual difference
which a disk loading drive has, a change with time and
variations including a temperature change. )

A different object of the present invention is to provide

a disk drive which sclves a problem of a driving-induced noise

which 1s created as a c¢lamp mechanism holds a medium during
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a disk drive which chooses an al gorithmwhich is fast and’ quickly &
converges as-cal cul ating nmeans. In:short, for control - of:lea }ﬁbwU%-W@S
drive mechanism it.is necessary to select a fast and quick‘ly_convergin@U
al gorithm as cal cul ati ng neans based on a result of neasurenment on a
| oading time and an ejection tinme and a drive profile which is prepared in
advance. A different object of the present invention is to provide a
cartridge positioning mechanismfor a disk drive which permts to reduce
the size and Wel ght, Qf ;@ traverse and. Sy Ll yve Jhta
noi se and thébﬁgﬁégfor fﬁél%hfgosgaﬁoﬁqggﬁgfng tﬂgﬁggggﬁé%ggdeg%ribed #
above. A dif ale] t i ' [ r Qv a a4
rive uhi ch T8 F0 Srabll Moadora et Fay and o ecr Lo0hg Bray st (haoe
rattling and enst r Lt leti omof
[ oading. and"mara Bart T iy ey O SRR A A A TR SRR S ve.
A different | : t resent.,.i tisongj rQV{ i Y
mhich_alIomsﬁgggghég%écﬂﬁgﬁt gﬁgEergg nghpsgﬁpgg %ﬁﬁgﬁqgﬁf?cg¥égFgﬁ éﬁh a
cartridge, ang oBEesRALELAUL 8hk¥no fue GAI LGS NG HLBGARENANL POL LIa U @
di sk drive. A Hlsk érlve according to the present Invention conprises:
disk rotatin i t isk; ..a ich
ol ds'  ho i OF Totaly g Eane e St R e o T Ak BTG Rl e i he
Lraverse bassr ehdMalrdal bodihnaBALAS oL DECHLAY S Gpbase. AL g e on

a ge whic

danper nmenber; atra whi ¢ nount cartri ouses di sk; and
driving nean%om@hghsquare of a distance.

A different object of the present invention is to provide
a disk drive which solves a problem of a driving-induced noise
which is created as a clamp mechanism releases a medium during
.ejection.

A different object of the present invention is to provide
a disk drive which éhooses_an algorithm which is fast and
quickly converges as calculating means. In short, for control
of learning by a drive mechanism, it is necessary to select a
fast and quickly converging algorithm as calculating means
based on a result of méasurement on a loading time and an
ejection time and a drive profile which is prepared iﬁ advance.

A different object of the present invention is Lo provide
a cartridge positioning mechanism for a disk drive which
permits to reduce the size and the weight of a traverse base
and decreases drive force, a noise and the i1ike for the purpose

of solving the problems described above.

A different object of the present invention is to provide
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| oads or ejects the tray and accordingly. noves the disk'in the  cartridge
close to or away fromthe disk rotating neans, mherein-~the~cg5?hh QMh§~~-
supported by the main unit through the tray. In this structure,” tthe “*
cartridge and the disk housed in the sane are held by the main unit, such
as a chassis, as separate articles through the danper nenber inside the
disk drive, the cartridge for instance is fixed as one unit with the main
unit through the tray, and the traverse base is supported by the danper

menber, and hepegk atils POssShbiEIdPs redl szgony BhAM £n df itven StEMC i@ rand
reduce the size and the weight of the drive as a |oad upon the danper

menber is reddead-Angd:aneanventd onal ahasend e the AOtuPLERSIAE YrosARA dr 1S
possible to reduce a drive |load during |oading of the cartridge into the

drive. In addpbhomnavhesnbhetr danper neshernd s apde fra ?be@bulﬁﬁl?ti al ,

with a sinple structure, it is possible to realize the function of

bl ocki ng vibgggggﬂg heepnaytsi derwhi ke &l exishl wrikel ding the traverse base.
In the structure above, there is a traverse base holding nenber which is

nmoved vertically by divwrdidiechebatiye the phesefRi thitdid ikheo rweyiefe
tray loading or tray ejection, and the traverse base is flexibly held by

the traverse;bassx het i ngnin@raen ot.Rr edgh hheadampar seahestadithént of a
sinplifies the mechanismfor |oading the cartridge into the drive, and

reduces the ghzedobptheadriyvex dmytheastepcdds e Ahoverd e dammara rmsaber
applies a
cartridge holding mechanism for such a disk drive.
A disk drive according to the present invention
comprises: disk rotating means which mounts and rotates a disk;
a traverse base which holds the disk rotating means; a damper
member which flexibly holds the traverse base; a main unit which
holds the traverse base through the damper member; a tréy'which
mounts a cartridge which houses a disk; and driving means which
loads or ejects the tray and accordingly moves the disk in the
cartridge close to or away from the disk rotating means, wherein
the cartridge is supported by the main_unit through the tray.
In this structure, tﬂé cartridge and the disk housed in
the same are held by the main unit, such as a chassis, as
separate articles through the damper member inside the disk
drive, the cartridge for instance is fixed as one unit with the
main unit through the tray, and the traverse base is sﬁ@ported
by the damper member, and hence, it is possible to realize a

simple drive structure and reduce the size and the weight of

the drive as a load upcn the damper member is reduced and a
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pre-load in a direction which is parallel::to a surface of the traverse: ' -

‘base. This nmakes it possible to inprove the accuracy of repeated § jiN 2005
positioning of the traverse base during vertical driving of the traverse
base hol ding nmenber. In the structure above, the resonance frequencies of
the danper nenber in the radius direction of the disk as it is being

| oaded and in the direction of a rotation shaft are set higher than the
maxi num r ot ati onal frequency of the disk. Hence, as vibrations of the

traverse baseoacsneiigh%zggsewgfhe e At ridhuted o swayiing-idducedp o

vi brations during - N 2005 hi gh-speed rotations of an optical disk

having a masg, 19%&\?&5 o &jrf‘Ye idad 8uRISS %Sdmga%@itﬂecé’ﬁ@ﬂd% ihe the

cartridge and the optical disk. The structure above conprises:. a

posi tioning geber highiiNSE! tfdNe Hd AYmpas hdmbSr |122HGH HE 0 iigile the
main unit by the driving neans, now seating the cartridge into a

positioning hole fimed;in 4 he gard ré%ﬁ?%t}tg{(@, Wi Gl accandinglys RAeSi;tions

the cartridge; a traverse base to whi rotatin means i s fixed which

rotates as Oﬂﬁeéﬁugce%hok%ﬁo@ﬁw@&bﬁatgrehgi]f%]r& hetdigk ati fe ¢aRLEL 1ROl €

of the disk; an cartridge wurgi'ng nmenber wh urges the cartridge
agai nst the fray;hg @ edifggéhg@ Bﬁgggndicular to a disk recording surface

of the disk 1n a condition that the cartridge is positioned by the

positioning menbery, the structure above, there is a traverse base holding
member which is moved vertically by the drive relative to the
main unit at the time of tray loading or tréy'ejection, and the
traverse base is flexibly held by the traverse base holding
member through the damper member.

This simplifies the mechanism for lcading the cartridge
linto the drive, and reduces the size of the drive;

In the structure above, the damper member applies a
pre-load in a direction which is parallel to a surface of the
traverse base.

This makes it possible to improve the accuracy of
repeated positioning of the ;raverse base during vertical
driving of the traverse base holding member.

In the structure above, the resonance frequencies of the
damper member in the radius direction of the disk as it is being
.loaded and in the direction of a rotation shatft are set higher
than the maximum rotational frequency of the disk.

Hence, as vibrations of the traverse base are minimized

which are attributed to swaying-induced vibrations during
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Inthis structure; as requited in a |oading nethod described later, ~ .-

| oadi ng of the cartridge housing the disk placed on the~tray-intpgtﬂgﬂdmgg-'--
drive is followed by a cartridge positioning job of inserting the '
positioning menber into the «cartridge positioning hole and a detecting job

of detecting various detecting holes which are formed in the cartridge,

and after this, the disk is held by the disk rotating nmeans and the disk
clanp menber and a cartridge urging job is perfornmed during which the

cartridge uwgi@g—_ aber Maeside e toindggprand: thesef orsyiddere wssro
sliding load attributed to urging against Fhe cartridge during tray

| oadi ng, the.carhtidger yir 9&@95”56@@5%@!@@@0 @%1@%@&%&6%&%@@@@&1@@?

cartridge, and the positioning job becones easy. Further, since a |oa
because of the urgi Hg-{LLfeqiskreduced, smooth transportation is
realized, which permts to use a low torque notor and realize a |ow power

consunption drive.rdd add{;kiQRe SINGR 1 BEMpPRASs: are FEMHICESh i hdembinbe rof
the driving neans is extended. The structure above conprises: a positioning

menber  whi ol i AgeliSeihe tHaVsrBp, ids i |0adedhdd Q ritksiide ildee thRi faiwni t
by the driving neans, now seating the cartridge into a positioning hole

formed in thg,cartyi dge, gANG: MG £B2A6COREiNgLbY t1RGSEhEORS rthegear thikdye;
state detecting neans which detects a state detecting hole of 'the

cartridge wWhich; exphesses tdheorgtatiescRE dhe caldd ) dae Joadedcicat-aibe ymain
unit and the disk whicCh is inside the cartridge; a disk clanp nenber which
clanps - the diski 1998t cubtPibihe; d skakabdll PYsdRINGhi AN B € 2bERILAEY

- means is fixed which rotates as one unit with the disk while
holding the disk at a center hole of the disk; and a cartridge
urging member which urges the cartridgew égainst thertray in a
direction perpendiéular to a disk recording surface of the disk

in a condition that the cartridge is positioned by the
positioning member.

In this structure, as required .in a loading method
described later, loading of the cartridge housing the disk
placed on the tray into the disk drive is followed by a cartridge
positioning job of inserting the p;ositioning member into the -
cartridge positioning hole and a detecting job of detecting
various detecting holes which are formed in the cartridge, and
after this, the disk is held by the disk rotating means and the
disk clamp member and a cartridge urging job is performed during}
which the cartridge urging member urges the cartridge, and

therefore, there is no sliding load attributed to urging

against the cartridge during tray loading, the cartridge urging
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urgi ng menber which-urges the cartridge against the tray in a direction .- =
perpendicular to a disk recording surface of the disk- in-a cordftign pgsgt- -
the cartridge is positioned by the positioning nmenber. In the structures
above, the disk drive conprises the raising/lowering neans which noves the
di sk rotating nmeans, which nmounts and rotates the disk, close to the disk
and away fromthe disk, the cartridge urging nenber is driven by the

rai sing/lowering nmeans. Since in the structures above, the cartridge urging

8 JUN 2005 nRpReEri §odsiyen dymdde diad sdingfd avesd RGdTRans rakidde ahaverse
base whi ch supports the disk rotating neans, the structures above do not

require dedi gatedi ghi Mg NMoBASHOL dhe, cardfidas, WiGidg 2Meeher bekRulkhe
structures above, the cartridge urging nenber urges the tray in a

direction peppendiCul @i actkay idrabaneEli NGHJeCt{ £ s test fonaked
di sk has been |oaded into the main unit and when the cartridge i s not

W thin the trayy;Fhhs SHIUCIHE IR M $15L0aSUPRT €58qYd A d 0RSi Ok cbhe Zkr ay,
since the cartridge urgi ng nenber urges the tray from above when a naked

di sk is | oadgd bt 9otde otd bt dhskadrdye. 1 48 Sorictunes abevecabiere
are at |least one pair of cartridge urging nenbers in a symetrica

arrangenent w-th-cE88PECt O BifarLEi dge LrapsRgrhibRgsdikegktengeand the
cartridge urging nmenbers urge at about a central position in
The structure above comprises: a positioning member
which inserts the tray, as it is loaded into inside the main
unit by the driving means, now seating the cartridge into a
positioning hole formed in the cartridge, and which accordingly
positions the cartridge; state detecting means which deteéts
a state detecting hole of the cartridge which expresses the
states of the cartridge loaded into the main unit and the disk
which is inside the cartridge; a disk clamp member which clamps
the disk together with the disk rotating means; and a cartridge
urging member which urges the cartridge against the tray in a
direction perpendicular to a disk recording surface of the disk
in a c¢ondition that the cartridg; is positicned by the
positioning member.
In the structures above, the disk drive comprises the
A”;aising/lowering means which moves the disk rotating means,
which mounts and rotates the disk, cleose to the disk and away
from the disk, the cartridge urging member is driven by the

raising/lcowering means.

Since in the structures above, the cartridge urging
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a cartridge depth direction. Since this is a structure that there i's at.
| east one pair of cartridge urging nmenbers in a symetrical arrangehBEnt20s
with respect to the cartridge and that the cartridge is urged at about a
central portion as viewed in the depth direction, and therefore, it is
possible to urge the cartridge without fail. The structures above conprises
a main unit conprising an opening portion for |oading or ejecting a disk
or a cartridge housing a disk, a door which is disposed to open and cl ose

the openi ngn@sdt A andviRecy $Hd @sediwgt/h ke ifigSke 8hstdie tear trhdges=s 8
JUN 2005 | oaded, and | ock nmeans which prevents opening of the door which

is closed. Sinse wseciofsidpSred ruet uhesrl Fovs: t 8gChesgsandhkoskruprtipes
opening portion with the door, it is possible to prevent entry of dirt, a

forei gn mattgros dhgotikeyphnt® dé%ﬁcdﬁéfﬁdfrﬁ@%%%éhﬂ@ 2t ehet Berdi-skger
the cartridge has been | oaded into the drive. This also prevents a child
from forci ng,tfendampd0. open fromoutside the drive which is in
operation, touching the naked disk and getting injured, while preventing
| eakage of diffragt ethd i ghtuefustEongokaserld Hiri o Ul sidei hhendhbye.
Hence, it is possible to block the opening portion alnost conpletely in
the | oaded siaj®s ehlem pabe aidray deeeratiban Pérpandii @diadndPenm teagn
application to a disk drive which uses the slot-in nethod for cartridges.

In the structtyes@boveng HhectRiBnYNkft EPMHEREE i dk A¥s been loaded into

the main unit and when the cartridge is not within the tray.

This structure permits to suppress vibraticns of the tray,
since the cartridge urging member urges the tray from above when
a naked disk is loaded into the optical disk drive.

In the structures above, there are at least one pair of
cartridgé urging members in a symmetrical arrangement with
respect to a cartridge transporting direction, and the
cartridge urging members urge at about a central position in
a cartridge depth direction.

Since this is a structure that there is at least cne pair
of cartridge urging members in a symmet;ical arrangement with
respect to the cartridge and that the cartridge is urged at
about a central portion as viewed in the depth direction, and
therefore, it is possible to urge the cartridge without fail.

The structures above comprises a main unit comprising an
opening portion for loading or ejecting a disk or a cartridge

housing a disk, a door which is disposed to open and close the

opening portion and the is closed with the disk or the cartridge
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“which-nounts ‘a di'sk ‘or cartridge and pernits |oading or ejection through
‘the:openi-ng porti-on; the lock means engages with the tray, and oferili 2085
the door ‘i's prevented by nmeans of the |oading operation of the tray. This
structure realizes |lock neans for door, by adding a few parts, w thout
separately disposing a conplicated nechanismor electric circuit, in the
process of formng the |ock neans. In the structure above, the nain unit
conprises a notor and a slide nmenber which noves in accordance with the

motor, - 8 JQNS%%% 10 1lR6KNAEARS, 1ILNGR Ei%\}@é’%ntt% LBEnshyder 'E%gbgéelrmch

opening of th oor 1s prevented by nmeans of operations of the slide

menber. Thi s strygiune realizes |ock neans for door by adding a few parts

as claim2 defines, when the notor is a drive notor for disks. In the

structure above, tEE?EQCﬁng@f‘ Hi% IheQr r@a‘@"flb@vs thecshide; Agmngsy Jhis

structure allows to further reduce the nunber o parts, which virtually

prevents an r | : [.eg iLn p tp-reall 1 I
L HE 8€§ﬁlhﬁp§8§fcléﬁ @A NGhe PASLS, L0 T £ %I&C:hﬁ%eettgﬁbsﬂ&?éset}&“ g

The structure above co I ses nount detecting nmeans

gf the cartridge toetfig.dr %yféief%ﬁinga{‘éﬁp%%" Ehgmﬂﬁﬂnﬁ:@ethéﬂrﬂg%% and

utputs a detection signal, and tontrolling neans ich receives the

detection signak;aRd,frer the disk or the cartridge has been loaded into
the drive. This alsoc prevents a child from forcing the door
to open-from outside the drive which is in operation, touching
the naked disk and getting inijured, while preventing leakage
of diffracted light of strong laser light to outside the drive.
Hence, it is possible to block the opening portion almost
completély'in the loaded state, eliminate a tray decoration of
a tray, and permits an application to a disk drive which uses
the slot-in method for cartridges.

In the structure above, the main unit comprises a tray
which mounts a disk or cartridge and permits loading or ejection
through the opening portion, the lock means engages with the
tray, and opening of the door is prevented by means of the
loading operation of the tray.

This structure realizes lock means for door, by adding
a few parts, without separately disposing a complicated
mechanism or electric circuit, in the process of forming the

Vlock means.
In the structure above, the main unit comprises a mctor

and a slide member which moves in accordance with the motor,
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out put's-an operation-instruction to the driving nmeans. Hence, only when the
-rrount <det-ecti ng-neans--di sposed to the main unit senses Ioadinggofwg
cartridge to-a'right position on the tray, insertion of the cart#?iggmﬁnto
the optical disk record/reproduce drive for instance is automatically
conpl eted without pushing in the tray or activating an operation sw tch
which is disposed to a separate portion. Further, since the nount
detecting neans is disposed to the fixed side of the nechanical nain unit

for instancethbnsterthOfndi SPQsiHY PN 1 hend ray; Jhinthides t Qi Veing g for
JUN 2005 the nmount detecting nmeans is easy and the reliability is

guaranteed, apd pba¢i NG -4 NG 15| dRea08 e ddat Hiensedineasiliyeonly
as the cartridge is placed on the tray and insertion of the cartridge is

automati cal | yogQapl eted. The structure above conprises a detecting nenber
which detects setting of the cartridge to the tray at the right position,

wherei n the nount flefecdd N BANS JASPANIS J& Reaflet 86F MoPRGF AdLBMPH the
detecting nenber. Hence, even when the state detecting nmeans i's away Trom

the cartridge=atpdPes rd gt piraci Bg rRASIS! | QRRCERYSR-O6r the 2 dBlied kR or
menber, it is easy to dispose the nount detecting neans to the fixed side

of the nmechaphgaljigrin unit for instance instead of disposing on the tray
which is to nove, and wiring for a detecting switch is easy. The structure

above conprises caff kidaer PQLELPE ARANS, the lock means is integrated with
the slide member.

This structure allows to further reduce the number of
parts, which virtually prevents an increase in cost regarding
parts to realize the lock means.

The structure above comprises mount detecting means
which detects setting of the cartridge to the tray at a right
position with the tray ejected and outputs a detection signal,
and controlling means which receives the detection signal and
outputs an operation instruction to the driving means.

Hence, only when the mount detecting means disposed to
the main unit senses loading of the cartridge to a right
position on the tray, iﬁsertion of the cartridge into the
optical disk record/reproduce drive for instance is
automatigally completed without pushing in the tray or
activating an operation switch which is disposed to a separate
'portion. Further, since the mount detecting means is dispcsed
to the fixed side of the mechanical main unit for instance

instead of dispcsing on the tray which is to move, wiring for
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“whi ch engages with: *ngagenent receiving part.of the cartridge in such a
manner that -t he ~cartridge -hol'di ng neans can - be freely detached,-gogggg?mﬁ
and fixes the cartridge to the tray, wherein the cartridge hol di ng neans
al so serves as a detecting nmenber. This elimnates the necessity of
separately disposing detecting nmeans which detects the conpletion of the
cartridge to the right placing position. The structure above conprises
controlling neans which <controls the driving neans based on a

predet er m ne@hdr ineirfd ofidt &ci fndhinehnad speedaks sely difd erenthyiinty is
accordance with an elapsed tinme until the conpletion of traveling of the

tray fromthBaashatkedf ihe draveld RE helbfrtfadge A8f @kl PPaPEANS e L
detects the conpletion of |oading and ejection by the driving neans, and

cal cul ating BRaNS Wi O JBEASHIRS 13 {|RRAE BGH 1 4ddB odNth &R r@lyestd A stel Pl B
the disk by the driving neans based on aresult of the détection perforned

by the detechingnheeans:rivher ¢snNabikena@lithalh/ %mr&]sq@@%_dchanges at |east one
of the speed and the el apSed tine contained’in the drive profile in

accordance with a fRasyed-thPE JESE &ShbYidde £alol alimg maiRRNS whllkins
structure nmakes it possible to reduce a wong feeling owwng to a difference

in speed of hLeadkny dependighd,On-nhd h@awﬁgd?g tthe urrdi ¢ @nge whakheri friter e
is a nediumor not, variations in |oading finme due to an individual

fl: Lger ence phkeBiandi $khdr@ad Nhdrhyenbasietd thaRgnaddd tesBordsd the a
, detecting operation of the detecting member.

Hence, even when the state detecting means is away from
the cartridge at the right placing position because of the
detecting member, it is easy to dispose the mount detecting
means to the fixed side of the mechanical main unit for instance
instead of disposing on the tray which is to move, and wiring
for a detecting switch is easy.

The structure above comprises cartridge holding means
which engages with an engagement receiving part of the
cartridge in such a manner that the cartridge holding means can
be freely detached, positions and fixes the cartridge to the
tray, wherein the cartridge holding means also serves as a
detecting member.

This eliminates the necessity of separately disposing
aétecting means which detects the completion of the cartridge
to the right placing position.

The structure above comprises contrelling means which

controls the driving means based on a predetermined drive
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a driving-induced noise, etc. The structure above conprises nedi.um judgi ng
‘means whi chj udges the shape, the size and the like of the disks gwhgnmeizngs
the controlling means changes the drive profile by media in accordance
with a result of the judgnent obtained by the nmedium .judging neans. This
structure nakes it possible to elimnate a wong feeling due to a
difference in speed imedi ately after the nediumis replaced in the

| oadi ng mechani smwhich is conpatible to a plurality types of nedia, and to

reduce a noi secHULENG Wi AOspdbg 3 Ukt Ui @ rabeMe] GONpId Ses TimasUiiing
means whi ch neasures an inside tenperature inside the drive, wherein the

control | i ng grafBash@nges d hetdri v@ePEefblethynpsedetefam oft @MRerabyr e
in accordance with a result of the measurenent regarding the inside

t emper at ure. £ ¥hinSt 194 I 4k ¥ & fTBKRS tta ROSSIDIEF i @QUGE ViRkiealii @RS meRns
| oading tinme and ejection tinme of the drive system of the disk [|oading

drive becausghotnhasteapesatHEec-6RBNEE: ochNokthgostii Het HRhe aReveiocanpgpenat i on
time of the driving neans is changed by the controlling nmeans based on

drive procegsifgngunders, WL haate1assngnfdahe ThecHmees pred id echaring
every inflection point and cal culation using a result of the neasurenent

of a | oadi nge Liae, AN &HERIA @llrid o8GRl Qubalies crhyathes 6alieual baged
means. This structure allows to calculate a drive profile in

on a result of the detection performed by the detecting means,
wherein the controlling means changes at least one of the speed
and the elapsed time contained in the drive profile in
accordance with a measured time measured by the calculating
means.

This structure makes it possible Lo reduce a wrong
feeling owing to a difference in speed of loading depending on
the type of the medium and whether there is a medium or not,
variations in loading time due to an individual difference
which a disk loading drive has, a change with time and the like,
a driving-induced noise, etc.

The structure above comprises medium judging means which
judges the shape, the size and the like of the disk, wherein
the controlling means changes the drive profile by media in
accordance with a result of the judgment obtained by the medium
judéing means.

This structure makes it possible to eliminate a wrong

feeling due to a difference in speed immediately after the

medium is replaced in the loading mechanism which 1s compatible
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accordance with a result of the measurement on a loading time “and an: . . "~ "¢
ejection'time, the type, the size and the like of the rrnunt~ed-*-h*ecg.—-‘%ﬁ%5 o5 ‘
i ndi vi dual difference which a disk |oading drive has, a change with tine;

and a tenperature change. In the structure above, selected as an inflection
point is a point at which the disk engages with the holding neans in the
drive profile regarding |oading of the disk into the drive. This makes it
possi ble to reduce a noise which is created while the clanp nechani sm hol ds

the medi um dyrj ag oheadiing.y thhdshe Shidiatur g abave, r sal@ctLh &Ss@Muring
inflection point is a point at which the di sk engages with and get

di sengaged E&q@&%@g hol ding nmeans in the drive profile regarding ejection
of the disk fromthe drive. This structure allows to reduce a noi se which

is created while the oampoRchag,sihelds Line JTBdbyol dphs NGe8neCliden 1N
the structure above, the cal culating neans sets up a variable as a ngjor

drive tinme ipchhe dii 8 PRAfHLCreASSLIPEredl hYE4RN ORESEE N NURREFSik O dIe
drive profile for every certain period of tine, extends an operation tine

of the driving,7eans ; ngheB-hRecALhYEsPEREESSE Y ?EH@?EeQﬁﬁ%ﬁ%ﬁé%éﬂmHhéﬁ an
end by the detecting means is larger than an optiml nunber calculated in

advance, but +3hoet-ens e PRErAiIfhdd MR of Lhedrhvi G MeanspeMeddier
drive processi ng nunber upon detection of an end by the detecting neans is

smal | er than .he GRhigMheNYHRee ¢akgakedd n advance. This structure
allows to converge | earning control for

This structure makes it possible to reduce variations in
loading time and ejection time of the drive system of the disk
loading drive because of a temperature change.

}n the structure above, an operation time of the driving
means is changed by the controlling means based on drive
proéessing'numbers which are assigned to the drive profile for
every inflection point and calculation using a result of the
measurement of a loading time and an ejection time calculated
by the calculating means.

This structure allows to calculate a drive profile in
accordance with a result of the me;surement on a loading time
and an ejection time, the type, the size and the like of the
mounted medium, an individual difference which a disk loading
drive has, a change with time, and a temperature change.

In the structure above, selected as an inflection poinéq
is a point at which the disk engages with the holding means in

the drive profile regarding loading of the disk into the drive.

This makes it possible to reduce & noise which is created
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the drive nechani smat a high speed, based on a result of neasurenent
regarding a |loading tinme and an ejection tinme and the drive-prof@kggﬁ-amﬁr‘
prepared in advance, using this algorithm In the structure above,

cal cul ati ng neans assigns unique values to the drive processing nunbers
other than the optimal nunber, and when driving processing ends at the
drive processing nunber, the cal cul ating neans adds the unique value - 8
JUN 2005 unique to the drive processing nunber to the operation tinme of

the driving prans. tE@'Eléhﬁuﬁ%Ehgnﬁkhoﬂ%lb% %%@V%kﬁﬁuhﬁ@%Qh%% QQnRldiQlg for
the drive nechanismat a high speed, based on a resul measur enernit

regarding a | oadi ng,ti e and, a8l etlcvan "s'erI%c%'%@ aEh§n dfrlf’leecpr_rﬂ:fﬂ |p%1nt

prepared in advance, using this algorithm in the structure above

cal cul ati ng HEapsoBULLI pLI g8ic did Terspae, hatupen: dhe.dl ige. B

nunber and the optlnal nunber by a coefficient, and adds to the oéeé&%ﬁon
time of thegdppving HBANSq hBLSsSIA LBHéJB‘?‘cl%' 'B%fi@e%lj’aefcﬂfn& %%réaﬂl%n

control for the drive nechanismat a high speed, based on a result
measurenent pegapdi Ag<a koagdi pgct hpeyand an ejection tine and the drlve
profile prepared in advance, using this algorithm The structure above

conprises control | {Rgs %M&Qll%%t{:@]?e&@ e i hwing JRaps Pased Anf
predeterm ned drive profile in which a speed is set differently in

?fggr dance whhianigkapsghipt EBRHAL bl hR® aGOMRketion uif davel iengafidhe
In the structure above, the calculating means sets up a
variable as a major drive time in the drive profile, assigns
drive processing numbers to the drive profile for every certain
period of time, extends an operation time of the driving means
when the drive processing number upon detection of an end by
the defectinglneans is lafger than an optimal number calculated
in advance, but shortens the operation time of the driving means
when the drive processing number upon detecticn of an end by
the detecting means 1is smaller than the optimal number
calculated in advance.

{» This structure allows to convé&ge learning control for
the drive mechanism‘at a high gpééd, based on a result of
measurement regarding a loading time and an ejection time and

__the drive profile prepared in advance, using this algorithm.
In the structure above, the calculating means assigns
unique values to the drive processing numbers other than the

optimal number, and when driving processing ends at the drive

preocessing number, the calculating means adds the unigue value

_49_



fromthe start of the traveling of the tray, and mediumjudging neans T
whi ch j udges the shape, the size and the like of the disk, wherd nwithelis - -
controlling neans changes at | east one of the speed and the elapsed tine
contained in the drive profile in accordance with a result of the judgnent
obtai ned by the medium judging neans. The structure above conprises
control ling neans which 8 JUN 2005 controls the driving neans based on a
predeterm ned drive profile in which a speed is set differently in

accordance Wifihquant &hapsed: venprabd st i hhen et el eRe Abpd Favebh ngmd dirhe
tray fromthe start of the traveling of the tray, and neasuring nmeans
whi ch neasurggeafrifshdemtgnperature inside the drive, wherein the
controlling neans changes at | east one of the speed and the elapsed tine

contained in the drive Proldderd maACHH daNGRWcdtye adzesulnly ebnithel for
measur enent regarding the inside tenperature: The structure above conprises

positioni ng ARangreREagRThaMilsh &Posi higni Bgebel e Rfsddhesrcait pkdgeri Brsuch
a manner that the positioning nmeans can be freely detached, wherein the

posi tioni ng MeassrengRgeseyhtdiide pesidireniigehshe &f dfiat il tridganan a
condition that the tray has been | oaded. In these structures, the

posi tioni ng fRANSri$e SORS At &lregh sRosed fawrmdde ushiave ks sbasgoriit hins
possible to formthe traverse base in a snall outer shape and light

weight, and it isipess bteutPuredisrd, Ghivealoh ideing @eds hoadipndea
noi se during | oading and ejection.
a difference between the drive processing number and the
optimal number by a coefficient, and adds to the operation time
of the driving means.

This structure allows to converge learning control for
the drive mechanism at a high speed, based on a result of
measurement regérding a locading time and an ejection time and
the drive profile prepared in advance, using this algorithm.

The structure above comprises controlling means which
controls the driving means based on a predetermined drive
profile in which a speed is set differently in accordance with
an elapsed time until the completion of traveling of the tray
from the start of the traveling of the tray, and medium judging

"means which judges the shape, the size and the like of the disk,
wherein.tbe controiling means changes at least one of the speed
and the elapsed time contained in the drive profile in
accordance with a result of the judgment obtained by the medium
judging means.

The structure above ccmprises contrelling means which
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‘The structure above ‘conpri.ses: positioning neans which is held by the main
“uni'tTinTsueh a manner Tt hat 't he positioni ng neans freely engages,yﬁhnd%%%i
gets detached froma positioning hole of the cartridge, wherein the' &%
positioning nmeans engages with a positioning hole of the cartridge in a
condition that the tray has been | oaded, and the main unit holds the
danper nenber and the driving neans, and holds the tray in such a nanner 8
JUN 2005 that the tray is freely |oaded and ejected. In the structure
above, the dappetcienigre idridiigppsedate bhked ravesserbdedermiard tdeve
traverse holder is held by the main wunit. In the structure above, the
posi tioni ng peafsleabnengage z wpeddansd sgat ddétftached 1f,r Om 4w pdside oniing
hol es, one on the |I|eft-hand side and the other on the right-hand side, of
the cartridge éhaptedeate: ane:ijosiHe epmpllesersbfuctarvesimgkes ithepassibl e
to increase a tolerance regarding the positioning nmeans for cartridges. In
t he structur @rabotes; sthe tpesithieont fige DeAGSS A 8 hbet b ¥ N ansiadia su mhng efe drfxat
the position of the positioning neans can be adjusted in the :
f orwar d/ backwai dhdneechtof arel atide tampdrestune nngiide thbi $r 5¢¢ ycteeein
i nproves the accuracy of positioning the cartridge through
f or war d/ backwaed:@df tst ey me@h st Branpesi 4t driayy oranst theesptedcdnd erabove
conprises a-cam nenber which

elapsed time contained in the drive profile in accordance with

a result of the measurement regarding the inside temperature:
The structure above comprises positioning means engages
with a positioning hole of the cartridge in such a manner that
the positioning means can be freely detached, wherein the
positioning means engages with the positioning hole of the
cartridge in a condition that the tray has been loaded.

In these structures, the positioning means is separately
disposed from the traverse base, it is possibkle to form the
traverse base in a small outer shape and light weight, and it
is possible to reduce a drive torque, a gear load and a noise
during loading and ejection.

The structure above comprises: positioning means which
is held by the main unit in such a manner that the positioning
means freely engages With and gets detached from a positioning
hole of‘Ehe cartridge, wherein the positioning means engages
with a positioning hole of the cartridge in a condition that
the tray has been loaded, and the main unit holds the damper

member and the driving means, and holds the tray in such a manner



ver ti-cally: ves the traverse base and ‘the positioning nmeans, wher g Johe
- traversée-~base and the positioning neans share the sane cam nechani sm wi“th
is disposed to the cam nenber. Since the traverse base and the positioning
means share the sane cam nmechanismin this structure, it is possible to
avoid shifting of the sequence for vertically driving the traverse base
and the positioning neans which is attributed to a variation in profile
regardi ng the cam nechanismowing to initial friction and friction with

tine. The strugtune-aRQue GAMRLI-3AS, § Qe JIRMRSfeMich guides vertical
driving of the positioning neans, the guide nenber has a tapering shape

whi ch tapers over Ayl {hpl& S1&R%e aBDVR,98Re Aatyeehdie LS &i%’}ﬁ%é‘@dr@?ns

and the gui de nenber becones the smallest during insertion of

posi tioni ng ABANSAPL Pt B 42esi SBQVEAHEQt%'v%_r%E ﬁ@nféd&iaﬁtsgnggg-bysi:h@%éi}?

gap between the positioning neans and t he gui de nber becones the

smal | est duripg¢insertion of the cartridge in this structure, it is
possible to reduce a drive |oad before insertion and inprove the

posi tioning accuragy @iethedtdiiROhbokBSeEhl Mys il P hEHaLUESn alQYes e t he

cartridge conprises a state detecting hole which expresses the state of
the disk hougedni Angt Q@tcééiébﬁg&f§éﬁt€w9e;%ﬁi%t?ﬁnﬂ? NSo18s di SPOssd i ch

is held by the main Unit in such a nanner e state detecting neans

can engage whbhandnget det aghedntr amnihe st ate %tg%ctghrégld@i%e, and {he

positioning neans and the state detecting neans ascen
cartridge in at lease one position.

These structures make it possible to increase a tolerance
regarding the positioning means for cartridq?s.

In the structure above, the positioning means is held in
such a manner that the position of the positioning means can
.be adjusted in the forward/backward direction relative to the
main unit.

This structure improves the accuracy of positioning the
cartridge through forward/backward adjustment. of the
positioning means.

The structure above comprises a cam member which
vertically drives the traverse base and the positioning means,
wherein the traverse base and the positioning means share the
same cam mechanism which is disposed to the cam member.

" Since the traverse base and the positioning means share
the same cam mechanism in this structure, it is possible to
avold shifting of the sequence for vertically driving the

traverse base and the positioning means which is attributed to
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in synchronization. Since the state detecting neans is di sposed separately
fromthe traverse-base in this structure, it is possible to reald zgy hay.
traverse base in a small outer shape and light weight, and it is posﬁﬁ e
to further reduce a drive torque during |oading and ejection, a gear |oad,
and a noise. 8 JUN 2005 The structure above conprises second driving neans
which vertically drives the positioning neans. Since this structure uses
the second driving neans which vertically drives the positioning neans,

even when a gap, ARERRAI 3M Heb r&X/MR W 16l vald Il Int ddnies tdhang
positioning neans is far fromthe position-at which the p05|t|on|ng neans

is inserted ypteihhe rROSktbANLAG heligriidn I8 ROSSiHRI e to strengthen the
insertion force over the positioning nmeans agai nst bending stress which

devel ops during Inf@ﬁétét%@éuﬁéﬁgbg%l éé@@fﬂgeér%a@§ldé Mt ST R UER Wi e fhove,
the second driving neans stops drive force I mediately before engagenent of

the positionipg:;pBang, ARthd e E’Hé'ﬁd@ﬂﬂﬂq fe@hst h@h&?’ Jifdedgems O] £1 es.
In this structure, since the drive force of e second riving neans is

st opped '”“EQ'@55é¥1ﬁ&tgﬁa589wﬁ989|@éb@?soévekﬂﬁﬁiﬁiﬁﬂe0$té§§ pasd td opidhg
means into the positioning hole, it 1s possible to avoid creep deformation

}/\/ﬂ' ch FCCW S}[ole'EwEQﬁ £ 19€ GG A d I 1 nZRANS aWR M & Ry il RAFBALS LAl £c GRES IS
or along tine

smallest during insertion of the positioning means into the
positiconing hole of the cartridge.

Since the gap between the positicning means and the guide
member becomes the smallest during insertion of the cartridge
in this structure, it is possible to reduce a drive load before
insertion and improve the positioning accuracy at the time of
insertion.

In the structure above, the cartridge comprises a state
detecting hole which expresses the state of the disk housed in
the cartridge, state detecting means is disposed which is held
by the main unit in such a manner that the state detecting means
can engage with and get detached from the state detecting hole,
and the positioning means and the state detecting means ascend
in synchronization.

Since the statg detecting means is disposed separately
from thé_traverse base in this structure, it is possible to
realize the traverse base in a small cuter shape and light
weight, and it is possible toc further reduce a drive torgue

during loading and ejection, a gear load, and a noise.
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The structure above conprises traveling restricting neans which restricts
traveling of the state detecting means after detachment of the 38atéi 2405
detecting nmeans fromthe state detecting hole of the cartridge. Since
ascending of the state detecting nmeans is restricted after detachnment of
the state detecting neans in - 8 JUN 2005 this structure, it is possible to
avoid interference between the tray or the cartridge and the state
detecting neans during ejection. In this structure, the second driving

means and the traveki figriestré cldcig: reaps idee sategl aled ias; neansSimLent he
second driving neans of the positioning neans is integrated with the

restricting reanscefl lyhe rStvate tdet eetd ing oriBansuedte. nunber of parts is
reduced. The structure above conprises shutter opening/closing neans which

opens a shutter of stheecarisidgaidiutdeskisnenhefsed@adiangvivhenebnsthei &K ay
has a position reference for the cartridge in a direction in which the

shutter openiveghglcasilfg dresss epenpddier sdwider mehnkhe Laid rivege, aangdahhe
positioning means is disposed at one position at |east. Since the

posi tioni ng AeananismdEsposesnee thel @peririgd cadilde deh vekersbusd ert Dénihe
cartridge at least in this structure, it is not necessary to adjust the
position of tkaneatkrfageridn the: Hoghittilef bidiheehi oRcandsitibsipesedihe to
adjust the position of the positioning nmeans in the forward/ backward

is inserted into the positioning hole, it is possible to
strengthen the insertion force over the positioning means
against bending stress which develops during insertion of the
positioning means.

In the structure above, the second driving meanémstops
drive force immediately before engagement of the positioning
means and the bositioning hole of the cartridge completes.

In this structure; since the drive force of the second
driving means is stopped immediately after the completion of
insertion of the positioning means into the positioning hole,
it is possible to avoid creep deformation which occurs in the
second driving means when the loaded state conginues for a long
time. |

The structure above comprises traveling restricting
means which restricts traveling of the state detecting means
after detachment of the state detecting means from the state
detecting hole of the cartridge.

Since ascending of the state detecting means is

restricted after detachment of the state detecting means in



direction. The structure above conprises hol di ng neans which holds the
tray between a | oading position and an ejection position in sucq%a{ﬁaqﬁgg
that the tray can be transported linearly, and driving neans whi hd ic
the tray for |oading and ejection. Hence, using the holding neans, it is
possible to ensure 0 JUN 2005 the stability of nmounting the cartridge to
the tray and ensure the positional accuracy of the cartridge relative to
the main wunit of the traverse base upon | oading. The structure above
conpri ses opemiikgkelkaskngeneansiswhbehippenso aa ik tiatt of f d heh carddiwdge,
wherein the tray conprises cartridge hol ding neans which holds the
cartridge. Sicheetthe dr apowchlrretigbeahdanspented astetthfgimMedhaethr gy one
side during | oading and ejection because of the |load for opening and

cl osing the sHetttewnof the cartridge which is held by the cartridge
hol di ng nmeans, it is possible to inprove the tray, e.g., the quality of
tray-rel ated operathorsisl nsddhictstd UCtHEE sl OReN Vi £ 085NE BBANS HeS
di sposed to the tray. Hence, even in a | oading nmechani smof the nethod

whi ch requi reavetiaperethe ishuhigemeehst he cCaritdydge cat dsherdd.me of
mounting and in the | oading nechani sm which opens and cl oses the shutter

in synchroni zati onstocéogtkh ng@dnd R-itwiayy melanisSoposse besiwideinablaans

operate without rattling of the tray in the vertical and the right/left

directions. 1is integrated with the restricting means of the state detecting
| means, the number of parts is reduced.

The structure above comprises shutter opening/closing
means which opens a shutter of the cartridge at the time of
loading, wheréin the tray has a position reference for the
cartridge in a direction in which the shutter opening/closing
means opens the shutter of the cartridge, and the positioning
means 1s disposed at one pesition at least.

Since the positioning means is disposed on the opening
side of the shutter of the cartridge at least in this structure,
it is not necessary to adjust the position of the cartridge in
the right/left direction and it is possible t; adjust the
position of the positioning means in the forward/backward
direction.

The structure above comprises holding means which holds

- the tray between a lcading position and an ejection position
in such a manner that the tray can be transported linearly, and

driving means which drive the tray for loading and ejection.

Hence, using the holding means, it is possible to ensure

_55_



In the structure above, the hol ding nmeans conprises a shaft disposed in:- -
t he forward/ backward direction to the tray and a shaft bearing dlﬁpgﬁg {ho'='
the main unit. Hence, with a sinple structure, it is possible to e et

the operation stability of nmounting of the cartridge to the tray, and

i nprove the quality by preventing rattling of the tray JUN 2005 during

| oadi ng and ejection of the cartridge, and as the sinple structure also
restricts the width-direction position of the cartridge during |oading, it
i s possible thel acapaseryhef ncenitabid thy ©4rt hedfeath nghareehans serfdiidder,
di sposing the shaft inside the tray creates an advantage that the

thi ckness amntlet pesstzenel dbeudicyar e d eduteddden rehe tseues Ufiee above,
t he hol di ng neans conprises a shaft disposed in the forward/ backward

direction touhhe BE AheUlirhvardeabshal Lpkeanidig idigsposed to the tray.
Hence, it is possible to enhance the operation stability of nounting of
the cartridge to tihRet reuantd nprove tdagpuadd t ¥pbyiphevessing maiddd ng
of the tray during loading and ejection of the cartridge, and as the
sinpl e strucwhfiehaldgenys est hatsetrhe> W Bhb- darectidye ,poshé i O ok htheray
cartridge during loading, it is possible to increase the reliability of
the |oadi ngcorghanesntaFurtiAge, h¥i &bng hee ik deh shiafio Ol s pasedda ritdigs

mechani cal main unit, there is no restriction upon the thickness of the

tray. The structurgiabovieh€ iy $€38 1CAbt rt&lge- i mdeanst is inclined
to one side during lcading and ejection because of the load for
opening and closing the shutter of the cartridge which is hald
by the cartridge holding means, it is possible to improve the
tray, e.g., the quality of tray-related operations.

In this structure, the opening/closing means is disposed
to the tray.

Hence, even in a loading mechanism of the method which
requires to open the shutter of the cartridge at the time of
mounting and in the loading mechanism which opens and closes
the shutter in synchronization to loading of the tray, it is
possible to reliably operate without rattling of tge tray in

rthe vertical and the right/left directions.

In the structure above; the holding means comprises a
shaft disposed }n the forward/backward direction to the tray
and a shaft bearing disposed to the main unit.

Hence, with a simple structure, it is possible to enhance

the operation stability of mounting cof the cartridge to the tray,

and improve the guality by preventing rattiing of the tray
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which restricts novenents of the cartridge relative to the tray in the.: -
| 'oading or ejection direction and which engages with an engagenent '
receiving part disposed to the cartridge in such a manner that th8 JUN 2005
cartridge hol di ng means can be detached from the engagenent receiving
part. By neans of the cartridge holding neans, it is possible 8 JUN 2005 to
prevent falling of the cartridge fromthe tray and roughly match the
center of the disk with the center of the spindle notor which rotates the
di sk housed idurting tastithdged Hereeioa weldhe sdrtaddgboratdladi theasimple
conventional cartridge holding is not necessary, which nakes it easy to
attach and detacktareakeédodirskrriateatheidggrhetitretnidhepssiucdinrer afjove,
no wall surface which is perpendicular to a cartridge seating surface is
di sposed at fthetrfidoet @dgenef lbhdihgay in ibe dogadibng/ ef @ctinemediseecih®n.
This allows to attach and detach a cartridge fromthe front of the tray,
and to realizelpladiing yobfatlcarigddige; ardheam inakedrdi skeontdi spd s aygWHd a
hi gh I evel of freedom In the structure above, the driving neans has a
structure thakfasihbéderayeasray dredted he eHeahedgst ahetishpudhetkness
manually into inside the main unit, driving for loading is started, and
force which engages theecalft tihdge rdtvish atrlee reatdagdadge hol ding neans is

smal ler than force with which the tray is pushed nmanually into inside the
main unit. This makastht passchheet abavel, dtdemhstiaked hatanmnualprises a

shaft disposed in the forward/backward direction to the main
unit and a shaft bearing disposed to the tray.

_ Hence, it is possible to enhance the operation stability
of mounting of the cartridge to the tray, and improve the
quality by preventing rattling of the tray during loading and
ejection of the cartridge, and as the simple structure also
restricts the width-direction position of the cartridge during
loading, it is possible to increase the reliability of the
loading mechanism. Further, with the guide shaft disposed to
the mechanical main unit, there is no restriction upon the
thickness of the tray. ’

The structure above comprises cartridge holding means
which restricts movements of the cartridge relative to the tray
in the loading'orrgjection,direction and which engages with an
engagement receiving part disposed to the cartridge in such a
manner that the cartridge holding means can be detached from
the engagement receiving part.

By means of the cartridge holding means, it is possible



_i'nsertion of the'tray into the disk drive is executed before nmounting of
‘the cartridge to the cartridge holding means. In the-structure -aBovEl pig
cartridge holding neans has such a structure which flexibly engages with

t he engagenent receiving part of the cartridge, a stopper is disposed at
the rear edge of the tray in the loading direction of the cartridge, - 8
JUN 2005 and during placing of the cartridge on the tray, a placing limt
position for cartridge restricted by the stopper roughly natches with a
posi tion at whi phethetcanlitidgecCaty etes riehgadirog whitht the aat trdudgel y
hol di ng means. Hence, the entire processing of cartridge placing, holding
and posi tionimagchstiieaknzed ohkyebyi seans pushidegtatr obftHeheptadt eindgesf rom
the front. Further, pushing in of the <cartridge fromthe front: al so

real i zes drivhighf eothoaditige afisk heuskayiattioncardmidde. stedekyure wbove,
the cartridge holding neans is disposed to the tray in such a manner that
t he cartri dgeubhdhdiengormpans iaan asicak vieh ttilke adngagerenice eedidding iparmotof
the cartridge which has a concave shape. Hence, based on a change in

oper ati on foneeetenrhelwhhgh mafketshet cardyr tdger v dh ahbledead ¢ iadgek &a | di sig,
means, it is possible to confirmthe conpletion of holding of the
cartridge. |na thetstiduetueecabove, there are engagenent receiving parts on
the left-hand side and the right-hand side to an axial line of the | oading
or ejection direction tgassisnguchnaughabbeée, no wail surface which is

perpendicular to a cartridge seating surface is disposed at the
front edge of the tray in the loading/ejection direction.

This allows to attach and detach a cartridge from the
front of the tray, and to realize placing of a cartridge and
a naked disk onto a tray with a high level of freedom.

In the structure abové, the driving means has a structure
that as the tray as it is in the ejected state is pushed manually
into inside the main unit, driving for loading is started, and
force which engages the cartridge with the cartridge holding
means 1s smaller than force with which the tray is pushed

(. manually into inside the main unit. )

This makes it possible to avoid a mistake that manual
insertion of the tray into the disk drive is executed before
mounting of the ca:;;idge to the cartridge holding means.

In the structure above, the cartridge holding means has
such a structure which flexibly engages with the engagement

recelving part of the cartridge, a stopper is disposed at the

rear edge of the tray in the loading direction of the cartridge,
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center of gravity of the cartridge. Since the cartridge is held on the both

In

sides, it is possible to hold the cartridge without fail. In thelsgijMcigge
above, the engagenent receiving part is |ocated on one of the |eft-hand
side and the right-hand side to an axial line of the |oading or ejection
~direction passing (r) 8 JUN 2005 through the center of gravity of the tray,
~or is located on the axial line. Hence, it is possible to hold the
cartridge with the cartridge holding neans with small insertion force.

t he structurendbbveing péatriay cbOnpre sestaigueder merberay wai cha ¢ esd riietis

novenents of the cartridge in a direction perpendicular to the |oading or

ej ection direcotiohoof fidre teayridget hegutiderarenber urest stgpset heoughly
cartridge, it is possible to performthe operation of holding with the
cartridge hokdchgsnmeans wit pout tiiain .at nwhhehstirhict vaet aboye, dompd etes
condition that an engaging part of the cartridge holding neans is about
engage w th thgagtant widgethut chsthatigen hengagemeriansi.n order to prevent
| oading of the tray into the main unit, an opening portion disposed in
front surface of thenoajn tiri t efivl rkogttarge @th@] edct | onriof iddde pilaay ng,
interferes with the cartridge holding neans. This nmakes it possible to
avoi d a wongobgdéngt and peedaioningg pl acreagl dfed henly day oreadre peattimigdde
the structure above, the cartridge hol di ng neans

of the cartridge from the front. Further, pushing in of the

cartridge from the front also realizes driving for loading of

the tray at once.

In the structure above, the cartridge holding means is
disposed to the tray in such a manner that the cartridge holding
means can sink in the engagement receiving part of the cartridge
which has a concave shape.

Hence, based on a change in operation force for holding
of the cartridge with the cartridge holding means, it is
possible to confirm the completion of holding of the cartridge.

In the structure above, there are engagement receiving
parts on the left-hand side and the right-hand side to an axial
-line of the loading or ejection direction passing through the
center of gravity of the cartridge.

Since the cartridge is held on the both sides, it is
possible to hold the cartridge without fail.

In the structure above, the engagement receiving part is

located on one of the left-hand side and the right-hand side

to an axial line of the loading or ejecticn direction passing
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conpri'ses, on the tray, a revolution shaft which revolves in a direction
perpendicular to the |oading and ejection direction of the trayfagtnNaziog
hol di ng nmenber whi ch has an engagi ng part which is axially supported by
the revolution shaft and engages with the engagenent receiving part, and
the engaging part of the <cartridge holding neans is pre-loaded in a
direction of 8 JUN 2005 engagenent with the engagenent receiving part of
the cartridge. This nakes it possible to realize the cartridge hol ding
means w th atamellghnumdererdfe parft gratntyhef streucraye @abowe lotheedarn ritdge
hol di ng means conprises an elastic nmenber which is flexibly deforned in a
direction perpeéndi ¢iuhar. to the | oading and ejection direction of the tray,
and the front edge of the elastic nenber is defornmed through plastic
deformati on into aHpnogecticngsspapsiwlicchtsinksdd theocthérédgagerent the
receiving part of the cartridge which has a concave shape, or an engagi ng
menber havi ngatheipne] aclldngy skhape g thntsegrldt eécswirtth. crhecadcgst i ¢ nmenber
at the front edge of the elastic nenber. It is possible to realize the
cartridge hol di ng meartse swrithteveraivove, sipteagtrargiursed hag ded impedbam
claim10. |In the structure above, in the engaging part of the cartridge
hol di ng nmeanghikhchresitnkis tisntrootdreerengagénehte ceceiidas par b afindigion
cartridge which has a concave shape, a roller having a cylindrical or
appr oxi mat el pespkedical aghapehei loakl sposedewkicchonod atest abrordg Bhsunface of
the cartridge and

As the guide member restricts the cartridge, it 1is

possibletﬁ;perforntthe operation of holding with the cartridge
holding means without fail.

In the structure above, in a conditiocon that an engaging
part of the cartridge holding means is about to engage with the
cartridge but is not in engagement, in order to prevent loading:
of the tray into the main unit, an opening portion disposed in
a front surface of the main unit for lcading and ejection of
the tray interferes with the cartridge holding means.

This makes it possible to avoid a wrong operation
regarding placing of the tray on the cart;idge.

In the structure above, the cartridge holding means
comprises, on the tray, a reveolution shaft which revolves in
adirectionperpendicularf{;theloadingandeﬂectioncﬁxection
of the tray and a holding member which has an engaging part which
is axially supported by the revelution shaft and engages with
the engagement receiving part, and the engaging part of the

cartridge holding means 1is pre-loaded in a direction of



which conprises a“rotation shaft in a direction perpendicular to the

| oadi ng and “ejection direction of the tray. The friction force dur'?ngf -
engagenent of the engaging part of the cartridge hol ding neans wi Th t)fﬁle*-’-ﬂ%
engagenent receiving part of the cartridge is small, and therefore, with
small insertion force over the cartridge, the cartridge is placed - 8 JUN
2005 snmoothly. A loading nethod for a disk drive according to a present
invention is a |loading nethod for a disk drive which conprises a main unit
and a tray weanctagamanttsw atlc atter ¢ dgegdoast ng:cae idiisky pand athtbh des tdit ispps.ed
to the main unit in such a manner that the tray can be | oaded into the

mai n unit and ej ectTedsfmekeshet paigibld ttd really zet hiee | @@k nigdgeethHadiing
conprising: a first step during which the tray seating the cartridge is

| oaded i nto teensTaiinhuk tsmay 1t hemdkirviofg g@ans; a second step during which
a positioning nenber positions the cartridge as it is loaded into the
main unit; a thirdIistemadustngemiehabbate defcectsngr i@anshoddtagt sndares
state of the cartridge; a fourth step during which the disk is held by
means of coopempriicr sohindiedk skatamemppareans chand & 1dixsik 161 aigf areaderin and a
fifth step during which a cartridge urging nenber urges the cartridge

agai nst the thagyctiwheperpeafii enlthe:seatendostiepganddtdrg:dthi ¢l dsitreps tairen
executed following the first step, the fourth step and the fifth step are
execut ed. | notfhiise straygt atid thleofuck mig calkyct HE tC@r &1 & dyec hutiargi s ke formed

through plastic deformation into a projecting shape which sinks
into the engagement receiving part of the cartridge which has
a concave shape, or an engaging member having the projécting
shape is integrated with the elastic member at the front edge
of the elastic member.
It is possible to realize the cartridge holding means
with even more simple structure than defined in claim 10.
In the structure above, in the engaging part of the
cartridge holding means which sinks into the engagement
receiving part of the cartridge which has a concave shape, a
{_* roller having a cylindrical or approximately spherical shape
is disposed which rotates along a surface of the cartridge and
which éomprises a rotation shaft in a direction perpendicular
to the loading and ejection direction of the tray.
The friction force during engagement of the engaging part
of the cartridge holding means with the engagement receiving
part of the cartridge is small, and therefore, with small

insertion force over the cartridge, the cartridge is placed




di sk placed on the tray into the disk drive is followed by a cartridge
positioning job of inserting the positioning nenmber into the cargriidpedid -
positioning hole and a detecting job of detecting various detecting hol es
which are forned in the cartridge, and after this, the disk is held by the
disk rotating neans and the di sk clanp nmenber and a cartridge urging job
is - 8 JUN 2005 perforned during which the cartridge urgi ng nenber urges
the cartridge, and therefore, there is no sliding load attributed to

ur gi ng agai nstobhklgartridge during tray |oading, the cartridge urging
menber does not damage the surface of the cartridge, and the positioning

j ob becomes easy. Eurddiking nsithee! dokoadibgcadseobhcthediung g 4 presdrs
reduced, snmooth transportation is realized, which permts to use a | ow
torque notoinasdttealize ackawnpowerhoconsSumet dopkddt ves Wi addicipari,ses
since the | oads are reduced, the life of the driving neans is extended. In
t he structure mdoveinitthandi skt y wehicoimaicusess andant rides ecdunindgeans ski ch
detects that the cartridge is arranged at a right position on the
cartridge w ahdthieithays ej egpeced and twhinehiroutpiut sira sdetrect memrsirgralat and
controlling neans which receives the detection signal and outputs and
operation itsértedy aard det headedvimgo Mansailmuhhe shduciedeedbvey e

di sk drive conprises a detecting nenber which detects that the cartridge

i s arranged mainainighrgest t it opatihegcaet hbdgeomphes ehdi: thef imamntstep

during which the tray seating the cartridge is lcaded into the
main unit by the driving means; a second step during which a
positioning member positions the cariridge as it is loaded into
the main unit; a third step during which state detecting means
detects the state of the cartridge; a fourth step during which
the disk is held by means of cooperatioﬁ of disk rotating means
and a disk clamp member:; andla fifth step during which a
cartridge urging member urges the cartridge against the tray,
wherein after the second step and the third step are executed
following the first step, the fourth step and the fifth step

are executed.

Pt

In this structure, loading of the cartridge heousing the
disk placed on the tray into the disk drive is followed by a
cartridge positioning job of insggting'the positioning member
into the cartridge positioning hcle and a detecting job of
detecting various detecting holes which are formed in the
cartridge, and after this, the disk is held by the disk rotating

means and the disk clamp member and a cartridge urging job is
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~detecting neans responds to the detecting operation perforned by tBhe. e
“detecting nmenber. I'n the structure above, the disk drive conprises JUN 2505
cartridge hol ding neans which engages with the engagenent receiving part

of the cartridge in such a manner that the cartridge hol di ng neans can be
freely detached, and which fixes - 8 JUN 2095 and positions the cartridge
to the tray, wherein the cartridge holding neans al so serves as a
detecting nenber. In the structure above, the disk drive conprises:

control | i ng weardsrwsidchucantr shscthehdr cgrhyglideansrpozedigmer urges the
predetermned drive profile in which a speed is set differently in

accor dance wicklrtan dgleapsed theeclmté] theredrphet sbhdbhg toaveltitig wftede
tray fromthe start of the traveling of the tray; detecting neans which
detects the ¢onpletiron efjalinati ngie andrefedyeonlubyinghet iy vilngdabans; tiend
cal cul ati ng neans which neasures a |oading tinme and an ejection tine of

t he di sk by thetrddoei mggiransidrdsed @rea nesuflemafet hbedetedricen qferdlor med
by the detecting neans, wherein the controlling neans changes at | east
one of the speedradget hensl aysedas el coitai hed bacthes drisye privfitttesin
accordance with a neasured tine obtained by the calculating neans. BRI EF
DESCRI PTI ON ©@EnTHEaDRAAENGEcEiuge fi $han vexplnad 6 yyer sge atddread evgrofotdn
optical disk drive which conprises a cartridge hol ding nechani sm accordi ng
to a first ptehospedtembodi renteafitdd, priesentpd mvidr itonuse a low torque

motor and realize a low-power consumption drive. In addition,
since the loads are reduced, the life of the driving means is
extended.

in the structure abovejmthe disk drive comprises: mount
detecting means which detects that the cartridge is arranged
at a right position on the cartridge with the tray ejecﬁed, and
which outputs a detection signal; and controlling means which
receives the detection signal and outputs and operation
instruction to the driving means.

In the structure above, the disk drive comprises a
detecting member which detects that the cartridge is arranged
at a right position on the cartridge, wherein the mount
detecting means responds to the detecting operation performed
by the detecting member.

In the strucfure above, the disk drive comprises
cartridge holding means which engages with the engagement
receliving part of the cartridge in such a manner that the

cartridge holding means can be freely detached, and which fixes
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Fig. 2(a) is a perspective view of a tray; Fig. 2(b) is a perspective view
of a cartridge holder; Fig. 3 is a perspective view which shows géfaﬁhgﬂmﬁ
that a cartridge is yet to be placed on a tray; Fig. 4 is a perspectiV &
view of atray as it is viewed fromthe back; Fig. 5(a) is a perspective
view of a tray and a clanmper; Fig. 5 (b) is a perspective view which
shows a state that |oading of the tray has conpleted; Fig. 6 is a
perspective view a cartridge and a slide cam as they are as viewed from
the back withkna pbeitesnepanedarthiigige/ta)ths & pl,anheirewnofha daaverds:
base; Fig. 7(b) is a side view of the traverse base; Fig. 8(a) is a cross
sectional viewldfing mehber adamper rvace ardiangidte  isecanshipref erred

enbodi ment of the present invention; Fig. 8 (b) is a cross sectional view
of the rubber danpen tase i ttirsictourt edboleg. thd Sdaskhagacter icsdngy idieagr am
showi ng vibrations of a traverse base in response to the rotational

frequency of cantdicdk iagdmeBes prh el yodesodnpncehd dequaneymetnad Hasperon a
according to athird preferred enbodinent; Fig. 10 is a perspective view

whi ch shows @reekakiranskdpdr bed weelT id sk hdeh temepdpded iansat idimeterily  a

switch lever and a |oading nmechanism as it is viewed toward an ejecting

direction of ia ta@yrdance with an elapsed time until the compietion of
traveling of the tray from the start of the traveling of the
tray; detecting means which detects the completion of loading
and ejection by the driving means; and calculating means which
measures a loading time and an ejection time of the disk by the
driving means based on a result of the detection performed by
the detecting means, wherein the controlling means changes at
least one of the speed and the elapsed time contained in the

drive profile in accordance with a measured time cbtained by

the calculating means.

BRIEF DESCRIPTION OF THE DRAWINGS
- Fig. 1 is an exploded perspective view of an optical disk
drive which comprises a cartridge.holding mechanism according
to a first preferred embodiment of the present invention;
Fig. 2{a) 1s a perspective vieww9f a tray;
Fig. 2(k) is a perspective view of a cartridge holder;
Fig. 3 is a perspective view which shows a state that a
cartridge is vet to be placed on a tray:

Fig. 4 is a perspective view of a tray as it is viewed



Fig. 11 is a perspective view of Fig 10, ‘as it is.viewed toward a | oading
direction of a tray; Fig. 12 is" a pefrspectlve Vi ew which furthermsgwoy@NafﬁﬁS
rel ati onship between the switch I ever and a state detecting switch on a
circuit board in Fig. 10; Fig. 13 is a front view which shows a
rel ati onship between a switch lever and an assist arm Fig. 14 is a
perspective view of Fig. 13; Fig. 15 is a side view which shows an assi st
armand a torsion spring as they are with a switch lever lowered; Fig. 16
i s an expl andtrofy thicewawtd;ch shows that an assist armhas risen; Fig. 17
is a perspective view which shows a cartridge as it is |ooked up from
below in a conditi ongthataa isaat ebrisewert i vizasibeent inseratyedntina a ldetwet i ng
hole of a cartridge; Fig. 18 is a perspective view of Fig. 17 as it is
viewed from abovegriki.gs (BP isS aappekppectiveevieewiofcla shoanvernset o datat@as
it is viewed frombelow, Fig. 20 is a perspective view which shows
structures oficaaitwaver seéchalder hard cangildg aai;m Fig. 21 is an explanatory
view for describing the shape of a camgroove of a slide camplate and the
posi tion of a cam Frfigl.| ewesr o pegsp2tiseaniexph anattoriytgs ewai €hi dbowan a
side armas it is yet to contact a cartridge and as it is viewed fromthe
as they are as viewed from the back with a shutter opened;

Fig. 7(a}) is a plan view of a traverse base;

Fig. 7(b) is a side view of the traverse base;

Fig. 8(a) is a cross sectional view of a rubber damper
according to a second preferred embodiment of the present
“invention;

Fig. 8(b) is a cross secticonal view of the rubber damper
as it 1is mounted;

Fig. 9 is a characteristic diagram showing vibrations of
a traverse base in response to the rotational frequency of a
disk and the primary resonance frequency of a damper according
to a third preferred embodiment;

Fig. 10 is a perspective view which shows a relationship
between a slide cam plate, an alignment pin, a switch lever and
a loading mechanism, as it is viewed toward an ejecting
direction of a tray;

Fig. 11 is a peré@éctive view of Fig. 10, as it is viewed
toward a leoading direction of a tray:

Fig. 12 is a perspective view which further shows a

relationship between the switch lever and a state detecting



side; Fig. 23"is an expl anatory vi‘ew whi ch-'shows a side armas it_is in
contact” with a cartridge; 8 JUN 2005 Fig-~24-i s an expl anatory vi 8w/ol 2005
position at which a side armclanps a cartridge, as viewed in plan; Fig.
25 is a timng chart which shows the sequence of |oading a cartridge
according to a fourth preferred enbodinent; Fig. 26 is an explanatory view
whi ch shows a side armas it clanps a tray according to a fifth preferred
enbodi ment, as viewed fromthe side; Fig. 27 shows a sixth preferred '
enbodi ment okwtihehppasentircnvenbbamd ih WhigchlOhe section (a) is a
perspective view showi ng the external shape of an optical disk
record/ reproduce #igvel bkl ftbatsecdw ahich)shcyaapes Specodn viel wibew wadrch
shows a state that a tray has been ejected; Fig. 28 (a) is a schematic
hori zont al crossisentilenak ¥h@wanshewtisg arheadi ng state; Fig. 28(b) is a
schematic vertical cross sectional view of the sane; Fig. 29(a) is a
schematic horizont aigcrossisest pepapevtewe shew ng angej eGtion state; Fig.
29(b) is a schematic vertical cross sectional view of the same; Fig. 30
shows a seventh prefierred esbodiimatyidéwn whicth dhevseat iaysis) d18n and a
per spective view show ng the external shape

torsion spring as they are with a switch lever lowered;

Fig. 16 is an explanatory view which shows that an assist
arm has risen;

Fig. 17 is a perspective view which shows a cartridge as
it is locked up from below in a condition that a switch lever
has been inserted in a detecting hole of a cartridge;

Fig. 18 is a perspective view of Fig. 17 as it.is'viewed
from above; |

Fig. 19 is a perspective view of a traverse holder as it
is viewed from below;

Fig. 20 is a perspective view which shows structures of
a traverse holder and a side arm;

L- ) Fig. 21 is an explanatory view for describing the shape
of a cam groove of a slide cam plate and the position of a cam
fellower;

Fig. 22 is an explanatory view which shows a side arm as
it is yet to contact a caft}idge and as it is viewed from the
side;

Fig. 23 is an explanatory view which shows a side arm as

it 1is in ceontact with a cartridge;



of “an .opti ¢al di'sk -record/ reproduce drive while the section (b)
perspectiver Vi'ew which shows a statethat a~tray has been ejetﬁbdihbwmﬁ
20195 Fig. 31 (a) is a schematic horizontal cross sectional view show ng a
| oadi ng state; Fig. 31 (b) is a schematic vertical cross sectional view of
the sane; Fig. 32 (a) is a schematic horizontal cross sectional view
showi ng an ejection state; Fig. 32 (b) is a schematic vertical cross
sectional view of the sane; Fig. 33 shows an eighth preferred enbodi nent,
in which the sectF0g.(ad is = pespecitiorss view show hgsiheoexdennalcishape
of an optical disk record/ reproduce drive while the section (b) is a
perspective wiew whinchlshpwsaacstratedykat ag whawehasnbeenan;ejected;, Fig. 34
(a) is a schematic horizontal cross sectional view show ng a |oading
state; Fig. 34 (b)rig.azschemattémvagt chaktchbsshsepbivenaheviseWuedicet e
same; Fig. 35 (a) is a schematic horizontal cross sectional view show ng
an ejection sbatiehgl gar8pifbp dccarsiigiata €ovetthl S8 £ € 058 cgRidiaRalt ;vi ew
of the same; Fig. 36 is a perspective view which shows a state that

Fig. 26 is an explanatory view which shows a side arm as
it clamps a tray accerding to a £ifth preferred embodiment, as
viewed from the side;

Fig. 27 shows a sixth preferred embodiment of the present
invention, in which the section (a) is a perspective view
showing the external shape of an optical disk record/reproducer
drive while the section (b) is a perspective view which shows
a state that a tray has been ejected;

Fig. 28(a) is a schematic horizontal cross sectional view
showing a leoading state;

Fig. 28(b) is a schematic vertical cross sectional view
of the same;

Fig. 29(a) is a schematic horizontal cross sectional view
showing an ejection state;

Fig. 29(b) is a schematic vertical cross sectional view
of the same;

Fig. 30 shows a seventh preferred embodiment, in which
the section (a) iseaperspecti%e'view showing the external shape
of an optical disk record/reproduce drive while the section (b)

1s a perspective view which shows a state that a tray has been

ejected;



a tray has been toaded and a top iid . of a‘mai'n uni-t -has been  renoved in a
ninth preferred-enbodinent; Fig. 37 is a perspective view which sq€m§ a
state that a tray has been ejected; Fig. 38 is a plan of the sang; I-'~fl£f‘.j 2866
is a perspective view for describing detecting nmeans which detects placing
of a cartridge; Fig. 40 is a partially expanded view of Fig. 39; Fig. 41 is
a perspective view which shows a state that a tray has been | oaded; Fig.
42 is a perspective view which shows a state that a cartridge is yet to be
placed on a tray; Fig. 4B(4p ia peycIRecitivehyrevwonbhchsdnscacsbate +hay a
cartridge is partially placed on a tray but yet to be held by a cartridge
hol der; Fig. seébwisigaapeospEcly \«& atisew Whi ch shows a state that a cartridge
is held by a cartridge holder; Fig. 45 is a plan view which shows a state
that a tray has beeg.egechedisn adremdt iy ekerried leabodsneatti gl Abew S
an explanatory view for describing operations of a cartridge holder and a
det ecti ng swiotfclhhheFisgme47 is a bl ock diagram of an electric control system
according to an eleventh preferred enbodinent; Fig. 48 (a) is a waveform

di agram of a PWM driiye 3¥®|4 n0e; a soh@maAS(Dhoshensral P k¥etebhbaentiedi g.

49 shows a profile of a |oading operation, with an
showing an ejection state;
Fig. 32(b) is a schematic vertical cross sectional view
of the same;
Fig. 33 shows an eighth preferred embodiment, in which
the section (a) is a perspective view showing the external shape
of an optical disk record/reproduce drive while the section (b)
is a perspective view which shows a state that a tray has been
ejected;
Fig. 34(a) is a schematic horizontal cross sectional view
showing a lcading state;
Fig. 34 (b) is a schematic vertical cross sectional view
of the same;
) Fig.35(a)iseaschematichorizontalcrosssectionalview
showing an ejection state;
Fig. 35(b) is a schematic vertical cross sectional view
of the same;
Fig. 36 is a perspectiﬁe‘%iew which shows a state that
a tray has been loaded and a top lid of a main unit has been

removed in a ninth preferred embodiment;

Fig. 37 is a perspective view which shows a state that
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operation time neasured al'ong a horizontal’® axi's and.a duty (% of PWM
drive measured along a vertical axis, in which the -8 JUN"2005 sectj op. (q)]
shows a | oadi ng operation within a guaranteed range of tenperature lihe 2005
the section (b) shows a | oading operation outside the guaranteed range of
tenperature; Fig. 50 shows a profile of an ejection operation, with an
operation tine neasured along a horizontal axis and a duty (% of PW
drive neasured along a vertical axis, in which the section (a) shows an
ej ecti on operattirary Watshibredn guacaridzed range of tenperature while the
section (b) shows an ejection operation outside the guaranteed range of
tenperature; Fig. %iga) 3itsia bl edlendicagram afara;control system which
changes a profile of driving neans; Fig. 51(b) shows a drive profile during
| oading, with driwvégpr@6ess aupbesscassivgnetlewFigr dd{«cyilshoysdat ¢kt ey
profile during ejection, with drive process nunbers assigned; Fig. 52 is
an expl anat omgavisewhd cheldatticanshigl sedtnseert aa @uitdei denber and a gui de
groove according to the fourth preferred enbodinent; Fig. 53 is a
perspective view wiiigh 4loiws a ghate atiNgt exdpeadiary wafewa dft @i has3s Eonpl et ed
in the fourth preferred enbodinent; Fig. 54 is a perspective view which
shows a rel ati onshiFpg.bétweenaapstegdectameplrate, wabhchl sigowent Ppiateidce; a
switch

a tray has been loaded;

Fig. 42 is a perspective view which shows a state that
a cartridge is yet to be placed on a tray:

Fig. 43 is a perspective view which shows a state tha}
a cartridge is partially placed on a tray but yet to be held
by a cartridge holder;

Fig. 44 is a perspective view which shows a state that
a cartridge is held by a cartridge holder;

Fig. 45 is a plan view which shows a state that a tray
has been ejected in a tenth preferred embodiment;

Fig. 46 is an explanatory view for describing operationé
of a ca;tridge holder and a detecting,switch;

Fig. 47 is a block diagram of an electric control system
according to an eleventh preferred embodiment;:

Fig. 48(a) is a waveform diagram of a PWM drive voltage;

Fig. 48 () shows a PWM drive current;

Fig. 49 shows a profile of a loading operation, with an

operaticn time measured aleong a horizontal axis and a duty (%)

of PWM drive measured along a vertical axis, in which the
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lever and a | oading nechanism as it is viewed toward an ejecting direction
of ta tray; Fig. 55 is a perspective viewof Fig. 54,~as it is viewed

toward a | oading direction of a tray; Fig. 56 is a plan view shewgng{8n2015
ej ection state according to a thirteenth preferred enbodi nent; Fig. 57
shows a fourteenth preferred enbodinent, in which the section (a) is a
schematic plan view while the section (b) 1is a front view, Fig. 58 is a
perspective view of a tray and a cartridge holder in the third preferred
enbodi nent; Eegtib8 ($) ahpesspactadiegvbeurat i antwiayhiand queainréagead@ der
in the fourth preferred enbodinent; Fig. 60 is a perspective view of a tray
and a cartridgecetiotdetruid WHhiea  chehsprefienrad embad sendad g .o@lkatS oh
perspective view of a tray and a cartridge holder in the sixth preferred
enbodi ment; bi:gsiB2 tReagperspeektveaviyewowhicehpshewsra;state that a tray
according to a conventional exanple has been ejected; Fig. 63 is an

expl oded perspectivegVvi 8W fiowdes SHEL L 1FigE Hff Ji% A ihOPRIQ iGQSHith
sectlonaI_V|emg Fig. 65 is a plan yleM/shpmnng an ejection state;, Fig. 66
is a partial hy expaadesh cf06s e @Bl 1vngWaohotheosane; akig.afy d sty
timng chart which shows a sequence according to the conventional exanple;
{%) of PWM drive measured along a vertical axis, in which the
section {a) shows an ejection operation within a guaranteed
range of temperature while the secticn (b) shows an ejection
operation outside the guaranteed range of temperature;
Fig. 51{(a) is a block diagram of a control system which
changes a profile of driving means;

Fig. 51 (b) shows a drive profile during loading, with

drive process numbers assigned;

Fig. 51(c) shows a drive.profile during ejection, with
drive process numbers assigned;

Fig. 52 is an explanatory view a relationship between a
guide memb;r and a guide groove according to the fourth
preferred embodiment;

Fig. 53 is a perspective view which shows a state that
loading of a tray has completed in the fourth prgferred
embodiment ; i

Fig. 54 is a perspective view which shows a relationship

between a slide cam plate, an alignment pin plece, a switch

lever and a loading mechanism, as it is viewed toward an
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-8 JUN 2005 Fig. 68 shows an optical disk record/reproduce drive |
according to a different conventional exanple; in which-the  secti®nli{iR) s
a perspective view show ng the external shape while the section (b) is a
perspective view showi ng an ejection state; Fig. 69 is a perspective view
whi ch shows a state that a tray according to still other conventional
exanpl e has been ejected; and Fig. 70 is a partial perspective view BEST
MODE FOR | MPLEMENTI NG THE | NVENTI ON Preferred enbodi nents of the present
invention w Efjenowngbdidescibhediwat hrtgf;erence to the associ ated draw ngs.
(First Preferred Enbodinent) A cartridge hol ding nechani smof an optica
di sk record/reproduge 55 iiveaaoeosth cigi $© @i i bSt mpg eferr ed ienhodiinenria of
the present invention will be described with reference to Figs. 1 through
7. Fig. 1 showsatbeafibatiipgetiereedienbodi aentra@f; the optical disk
record/ reproduce drive according to the present invention. In Fig. 1,
denoted at 140 isFagnaEiainmd pleh tiher epbivialy £h 8K ettt ont f £ aduee drigve,
denoted at 20 is a tray which nounts a cartridge and a naked optical disk,
denoted at 1ltboszatbarteedghR, pasdcdenat eflbatik@nti;s a di sk which is stored
in a cartridge. (Structure of Tray) 8 JUN 2005

Fig. 57 shows a fourteenth preferred embodiment, in which
the section (a) is a schematic plan view while the section (b)
is a front view;

Fig. 58 is a perspective view of a tray and a cartridge
holder in the third preferred embodiment;

Fig. 59 is a perspective view of a tray and a cartridge
holder in the fourth preferred embodiment;

Fig. 60 is a perspective view of a tray and a cartridge
holder in the fifth preferred embodiment;

Fig. 61 is a perspective view of a tray and a cartridge
holder in the sixth preferred embodiment;

Fig. 62 is a perspective view which shows a state that
a tray according to a conventional example has been ejected;

Fig. 63 is an exploded perspective view of the same;

Fig. 64 is a schematic cross sectional view;
~ Fig. 65 is a plan view showing an ejection state;

Fig. 66 is a partially expanded cross sectional view of
the same;

Fig. €7 is a timing chart which shows a sequence according

to the conventional example:
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There are two concave portions, oné large and the other small, fornmed in a
concentric arrangenent at the center of a cartridge seating surf "Qnﬁ&;%hﬁ
the tray 20. The concave portion having a |large dianeter is a Iaﬁge "

di aneter disk seater 22 while the concave portion having a small dianeter
is asmall dianmeter disk seater 23, and either one is used in accordance
with the outer dianeter of a disk which is to be nmounted to the main unit
140 of the optical disk record/reproduce drive. A left wall surface 25 and
a right wall surfaEeg2668whhohs aneopkiightll ¥ikar gerothamephhedagkerrdivze of
the cartridge 1 and are vertical to the cartridge seating surface 21, are
formed at thecbebBifirband si defdndehhe coinglihthand lsiedamgdges iof wihieht raye 20
and serve as guides which are used to place the cartridge 1 on the tray
20. (Structusecolofarari tgea Hotthgsg ctOpeni nigsy Hh@ariend aredx{tre mglarsthagfe t he
left wall surface 25 and the right wall surface 26, and cartridge hol ders
27 whi ch haveiaecdneaeetsbapebpnd angagepstt hvendageprolingcet \&irg thant S

6 are disposed to the left-hand side and the right-hand side innernost
edges of thescatéridge 1. The cartridge holders 27 are held for free

revol utions about pins 28 which are disposed to the cartridge seating
surface 21, with hbies 27aid of e dspedhevai didhe JHichwiddowhe spiate 28atone
si des conprising engagi ng parts 27b which have a convex shape for instance
and engage wattrdheacengatenento st 1 JUNLRBO5conventional example has been

ejected; and

Fig. 70 is a partial perspective view.

BEST MODE FOR IMPLEMENTING THE INVENTION

Preferred embodiments of the present invention will now
be described with reference to the associated drawings.

(First Preferred Embodiment)

A cartridge holding mechanism of an optical disk
record/reproduce drive according to a first preferred
embodiment of the present invention will be described with

iji referencetijig;.].through'?. Fig. 1 shows the first preferred
embodiment of the optical disk record/reproduce drive
according to the present invention. In Fig. 1, denoted at 140
is a main unit of the optical disk record/reproduce drive,
denoted at 20 is a tray which mounts a caftridge and a naked
optical disk, denoted at 1 is a cartridge, and denoted at 10

is a disk which is stored in a cartridge.

(Structure of Tray)
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‘receiving parts 6 of the cartridge 1, and the other sides being urged by
‘coi’l “springs 49 between the coil springs 49 and the tray 20 in a Rérqﬁjion
in which the engagenent receiving parts 6 of the cartridge 1 are I A
cartridge is thus restricted and supported on the |eft-hand side and the
right-hand side by the left-hand side and the right-hand side wall

surfaces 25 and 26, while restricted and supported on the front side and
the rear side by the cartridge holders 27. (Structure of Shutter Opener)
An opener 29 for opariragaandtwd aSimesiheEttutder, 2ref 1hhge gantrhaga et S

di sposed on the innernost side to the tray 20 in such a manner that the
opener 29 carmhneel Yombea A theonskgbtibehtrahfeathonat Loadi agntsr reald zed
t hrough an opening action toward the |left-hand side with a shutter opener
24 hooked ataatpfridgeckian ifigspaseddeo 2a fgfontheedgeof2 ot.he hutdgicadre As

t he shutter opener 24 guided along a camfor instance which is disposed to

the bottom sybi-aGenofia@ingPPEAr§asei Hdet N OpENErge 39 afR¥es dDsRGRQance
with a loading action of the cartridge 1. As the shutter 2 is opened, the

di sk 10 stored whitdeheabhthdgepdrt SofeatdyidpPa £04 Al idINSndEA1iSPA AL 1
notor 90, which serves as disk rotating nmeans, and ready for recording and

reproducti ondhymaRarsdobkase Hpii cat, RirtkWd (9D r Chkr Uet wsed ofn Ratdo KaRatge On
one side of the back surface of the tray 20, there is 8 JUN 2005
with the outer diameter of a disk which is to be mounted to the
main unit 140 of the optical disk record/reproduce drive.

A left wall surface 25 and a right wall surface 26, which
ére slightly larger than the outer size of the cartridge 1 and
are vertical to the cartridge seating surface 21, are formed
ét the left-hand side and the right-hand side edges of the tray
20 and serve as guides which are used to place the bartridge
1 on the tray 20.

(Structure of Cartridge Holder)

Openings 30 are formed in a part of the left wall surface
25 and the right wall surface 26, and cartridge holders 27 which

0 | have a concave shape and engage with engagement receiving parts
6 are disposed to the left-hand side and the right-hand side
innermost edges of the cartridge 1.

The cartridge holders 27 are held for free revolutions
about pins 28 which are disposed to the cartridge seating
surface 21, with holes 27a formed in the middle fit with the

pins 28, one sides comprising engaging parts 27k which have a

convex shape for instance and engage with the engagement
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~a rack gear 40 which engages with a drive gear 66a of a reduction Ioadin% .
‘gear system 66 of a |oading notor 61 serving as driving neans and Swildh 2005
extends along the loading direction of the tray 20. As the rotating
direction of the loading notor 61 is switched, the tray 20 is | oaded and
ejected. In this structure, 1in the vicinity of the rack gear 40 di sposed
to the back surface of the tray, a netallic guide shaft 41 is held at the
front edge and the rear edge of the tray 20 and further held by a

nmechani cal chassisi6g yiar @ shafthdelderridde Theawt hele skderofi dde daiayy 20
is supported for free sliding by a guide stripe 63 of the mechanical

chassis 60, amrdetiebiyl b6l §hoahiypgsPriovyeRtiAgRardsi 1 209 thgpasehid tgide
wal I s of the nechanical chassis 60 restrict floating of the tray 20 from

the guide stkirpg 53.inTheq} padt nen iﬂ)t\&ﬁc@ptﬁ@deh?@géﬁ@ﬂtnﬁa@@ﬁfif@@’w&G
are disposed to the front edge of the nechanical chassis 60. (Structure of

Traverse Base/StippertabyrRubber aBampers) TRubher:dampens ddus Whese ifawy

corners are of a danper nmterial such as a rubber material for exanple,

f1exi bly- hol dndt figposei N edreter 1 86+ -whhahs1 @t alifs thker dysk-A0nwhi & by
hol ding the disk 10, the optical pickup 99, which reads out information

fromthe di sknd0loft Widd€$ildef ghaBiHOR iightthendi sSkadQala Eha¥erse 2HasR) 82
hol ding a traverse notor 94 which noves the optical pickup 99 in the

radi us directibpnwBi1theedi skc184andd ashigsdrecaeyn 9% £ tdauerSaR haolder
70 which is a traverse hol ding nenber. - 8 JUN 20F3
rear side by the cartridge holders 27.
(Structure of Shutter Opener)
An opener 29 for opening and closing the shutter 2 of the
cartridge 1 is disposed on the innermost side to the tray 20
in such a manner that the opener 29 can freely move in the
right/left direction. Loading is realized,through,an,bpening
~action toward the left-hand side with a shutter opener 24 hooked .
at a projection disposed to a front edge of the shutter 2. As
the shutter opener 24 guided along a cam for instance which is
disposed to the bottom surface of an upper base 83, the opener
i' 29 moves in accordance with a loading action of the cartridge
1.

' As the shutter 2 is opened, the disk 10 stored in the
fcartridge 1 is ready for rotations by a spindle motor 90, which
serves as disk rotating means, and ready for recording and
reproduction by means of an optical pickup 99.

{Structure of Rack Gear)

On one side of the back surface of the tray 20, there is
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<Denoted at 85 are fixing menbers, such as screws, which fix the rubber
danpers 71.° Fl exi ble supporting by neans of the rubber danpers 745}%&%#%9@'
an effect of reducing an influence over recording in and reproduction Fom
t he di sk 10 upon application of vibrations or inpact fromoutside on the
main unit 140 of the optical disk record/reproduce drive. (Structure for
Supporting Traverse Hol der) The rear side of the traverse holder 82 is-
axially supported by shafts 84 so that the traverse holder 82 can freely
revol ve wt har espectearosa dat 8ggbdeofwidie anechahicealr ehass s rdaflicwhid e
the front side of the traverse holder 82 conprises projections 183, for

i nstance, whilohkddne gaarfoldtamers engagondiny hbtar Al dereamgls v eiman | |
be described later, and as the projections 183 engage with cam grooves 109
whi ch are formsmts atdamiangketendshel Ghd deiccasnddfgand-ddei & ioder Gam 450

noves in the right/left direction, the traverse holder 82 is driven in
the vertical 2di.rection. (A ignnment Pin/Structure of Cartridge State
Detecting Switch) Alignnent pins 102, which engage w th positioning holes
3 through hol e 20anef thherbrayidg afirecttibe ogmhet leadahg ardiolg 610fid he
cartridge 1 on the tray 20, and state detecting levers 106 which engage
with cartridgeistake, det€ctdayg2 halsesoddataandliegpesed.i mnt heiyisimidiu:ef, the
| oadi ng notor 61 disposed to the front side of the mechanical chassis 60.
- 8 JUN 2005in the vicinity of the rack gear 40 disposed to the back surface
of the tray, ametallic guide shaft 41 is held at the front edge
and the rear edge of the tray 20 and further held by a mechanical
chassis 60 via a shaft holder 42. The other side of the tray
20 is supported for free sliding by a guide stripe 63 of the
mechanical chassis 60, and resilient floating preventing parts
209 disposed to side walls of the mechanical chassis 60 restrict
floating of the tray 20 from the guide stripe 63. The loading
motor 60 and the loading gear system 66 are disposed to the front
edge of the mechanical chassis §&0.
(Structure of Traverse Base/Support by Rubber Dampers)
Rubber dampers 71, whose four corners are of a damper
material such as a rubber material for example, flexibly hold
the spindle motor 90, which rotates the disk 10 while holding
the disk 10, the optical pickup 99, which reads out information
from the disk 10 or writes information in the disk 10, a traverse
base 82 holding a traverse motor 94 which moves the optical

pickup 99 in the radius direction of the disk 10 and a reed screw

95, to a traverse holder 70 which is a traverse holding member.
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“A-body: “102A of the alignment pins 102 conprises projections such as cam
‘fol'l'owers,” and the alignment pins 102 conprise centrically nenber§ 108az05
which fit with support columms (not shown) disposed for free sliding to
t he nechanical chassis 60 and which are supported for free verti cal
novenents. Simlarly to the traverse holder 70, at positions far away from
the projections 183, camfollowers engage with the cam grooves 109 of the
slide cam 100, the alignnent pins 102 are driven in the vertical direction
as the slideDeant&f0t®vesrent ihieng mieghite/dsef tudhraectsicorwst,hehdehetix nge
| evers 106 are driven in the vertical direction by assist arns 104 which
are axi ally rsbpperdacbdys tHe nBthahbtal swehasst snd®vandanevoef viehas ubhe r
slide cam 100 noves in the right/left direction. The alignnment pins 102
engage wth tlheppesi Tiloneafihekean 8fdkcthefcaertincdge inafihdrl uehee over
conpl etion of |oading, thereby realizing a function of maintaining the
cl earance betweendiheg irdikak Adomddledt isn teloh and dilksk canipodgeol iica ttile
spindle notor 90 and positioning the cartridge 1 at such a position which
does not coofacibtheidiskotOimbetectfiog cwtd thesorlGhameidi spased 400 oF
circuit board 85 of a control circuit attached to the bottom surface of
t he mechani cahechasstsl68isandebhavd/acspundiucendef veudgi ng, through the
detecting |l evers 106, a condition of engagenent with the detecting holes 4
of the cartridge 1(andudeteetfog Shppherihtyy Trsvpessi bbédee)wite in the
di sk 10 which is stored in the JUN 2005

The rear side of the traverse holder 82 is axially

supported by shafts 84 so that the traverse holder 82 can freely
——

revolve with respect to a bearing 67 of the mechanical chassis
60, while the front side of the traverse holder 82 comprises
projections 183, for instance, which are cam followers engaging
with a slide cam 100 which will be described later, and as the
projections 183 engage with cam grooves 109 which are formed
at an angle in the slide cam 100 and the slide cam 100 moves
in the right/left direction, the traverse holder 82 is driven
in the vertical direction.

(Alignment Pin/Structure of Cartridge State Detecting
Switch)

Alignment pins 102, which engage with positioning holes
3 through hole 20z of the tray 20 after the completion of lQading
of the cartridge 1 on the tray 20, and state detecting levers
106 which engage with cartridge state detecting holes 4 are

disposed in the vicinity of the loading motor 61 disposed to

the front side of the mechanical chassis 60.
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cartridge 1, the back and the front: surfaces of the disk 10 and a
Tecording capacity of the disk 10." (Structure of Upper Base) The gippey dase
83 is disposed as a top lid to the nechanical chassis 60. A clanper 84,
which fixes the disk 10 to the spindle notor 90, and a clanp arm 73, which
holds the clanper 84 in such a manner that the clanper 84 is freely
attachabl e to and detachable fromthe spindle notor 90, and a cam groove,
which restricts novenents of the opener 29 which opens and cl oses the
shutter 2 of the carboidgdgeo2p aretdesposgdmenh@ bhesupper chage i83s The
clanper 84 is disposed to a front edge of the clanp arm 73, spring
resilient fopeejuegesntheuck!|aimpeim §blilnbwa @, eeti ORcaByghtiom tdiexspigwl e
notor 90 while a mddle part 76 is attached to the upper base 83, and a
recei ving patbmpdasesctatmedaal yt hembeats edge. wAipheFsur wzithg supgbtrtsuch as
a projection 130 disposed to the rear edge of the tray 20 pushes the

recei ving pacblédasupost shewaonpl epdeed dor Feadidgi dind ke tKhanme2®anskereby
the cl anper 84 noves close to the spindle notor 90. (Structure of Side
Arm) Side arora343s ahieh wiesth iaGle yhppaktenst®f rirhe €art1dsDamovkmaiteh has
been | oaded, and side arm springs 143a, which urge the side arns 143
toward the cathkiildgeylo ahe tisposed Haldde 70l edt Jrand isirde Fraptade from

ri ght-hand side surfaces of the mechanical chassis 60- Mddle portions of
the side arnmshé&4drdjedtidns 183, cam followers engage with the cam grooves
109 of the slide cam 100, the alignment pins 102 are driven in
the vertical direction as the slide cam 100 moves in the
right/left direction, the detecting levers 106 are driven in
the vertical directioﬁ by assist arms 104 which are axially
supported by the mechanical chassis 60 and revolve as the slide
.cam 100 moves in the right/left direction.
The alignment pins 102 engage with the positicning holes
3 of the cartridge 1 after the completion of loading, thereby
realizing a function of maintaining the clearance between the
disk 10 which is held and the cartridge 1 in the spindle motor
90 and positioning the cartridge 1 at such a position which does
not contact the disk 10.
Detecting switches 105 are disposed to a circuit boaxrd
.§E of a control circuit attached to the bottom surface of_phe
mechanical chassis 60, and have a function of judging, through
the detecting levers 106, a condition of engagement with the

detecting holes 4 of the cartridge 1 and detecting whether it

is possible to write in the disk 10 which is stored in the
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careaxi all'y supported. by a shaft 78, ‘the side armsprings 143a mmke the
~rearedgesof the side arns 143 engaged with the bottom surface‘ﬁijﬁ§c§ -
the traverse holder 70, and the front edges of the side arms 143%a {2005
positi oned above the cartridge | which is |loaded. By neans of the side arm
springs 143a, the side arns 143 urge the cartridge 1 toward the tray 20 as
the traverse holder 70 rises as |oading of the tray 20 proceeds, thereby
realizing a function of urging the tray 20 agai nst the nechanical chassis

60, elim natcagtkatibking thet veer ihe tHakrtbhdgeutratbe df aye28i santh Lhei
mechani cal chassis 60, and reducing vibrations and noi ses which are

created as tgergbgkdiﬂg £ebatesy bh addi yiem, 18s the side arnms 143 fix the
tray 20 to the mechanical chassis 60 after the conpletion of |oading of

the tray 20, a |oadsupenttihe beadppgrnBkee)61 during | oading of the tray
20 is reduced. (Structure of Clanper) The clanper 74 fixes the disk 10 to

a turn table 91 atThéhgpptAep9Eem@yntkndighokhe diksk %@thiHhﬁosﬁh@d|e
notor 90. The clanper 84 conprises nenbers which can be split into two,

one above angethenotherchesons @nd housespdrmednelnh{fpt risbowhe idisida.o In
addition, for the purpose of centering of the disk 10 with respect to the

turn table 9ic enh8BghRidLe eher®Nto0 ( NAid WMHmG S BUriEBd Wil AN hepeks RO i on
of a center cone which is forned at the center. On ng to nagnetic suction

force of thelsmgeet shousedubRshdgahher ehafperhe841angetrhgsmagneticey
el ement, -8 JUN 2005
S - ‘attachable to and detachable from the spindle motor 99, and a
cam groove, which restricts movements of the opener 29 which
opens and closes the shutter 2 of the cartridge 1, are disposed
to the upper base 83. The clamper 84 is disposed to a front
edge of the clamp arm 73, spring resilient force urges the
élamper 84 in a direction,away from the spindle motor 90 while
a middle part 76 is attached to the.upper base 83, and a
receiving part 73a is formed at the rear edge. A pressurizing
part such as a projection 130 disposed to the rear edge of the
tray 20 pushes the receiving part 73a upon the completion of
loading of the tray 20, whereby the clamper 84 moves close to
the spindle motbr 90.
(Structure of Side Arm)
Sidearmsl43,whichrestrictvibrations(ﬁfthecartridgg_
1 which has been loaded, and side arm springs 143a, which urge
the side arms 143 toward the cartridge 1, are disposed to the

left-hand side and the right-hand side surfaces of the

mechanical chassis 60. Middle portions of the side arms 143
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“the clanper. 84:fixes the disk 10 to the turn table 91. (Structure of
“Traverse-Driviing) Two metal lic shafts named "nmain shaft 97" and lsng@%aﬂﬁr
98" di sposed to the traverse base 80 hold the optical pickup 99 in Su HY4°
manner that the optical pickup 99 can freely nove in the radius direction
of the disk 10. In the vicinity of the main shaft 97, there is the reed
screw 95 which is directly linked to the traverse notor 94. The optical

pi ckup 99 conprises a nut piece 96 which engages with the reed screw 95,

and as the traeeaseabldyuPdorotaties: grhve 74 oriaee Whichairs s 1fes radids
direction of the disk 10 develops in the optical pickup 99 through the nut

pi ece 96 whi ghkiesthd reengaggaeNif Whiths the Jefd136revgSpeand thheh@mdicain
pi ckup 99 accordingly noves to a desired radius position on the disk 10

at a high speeg¢ratcst sugtwe tofe SriaterGamhofdparto finm wald F148: wiged of
separates the front side the traverse holder 82 fromthe | oading notor 61

and the |ikethessidespefedil® 4he pechanbead Hhassi shédkaandidde shiecam
100 is disposed to the partition wall 178 in such a nmanner that the slide

cam 100 can fiseebyd#myeBiymddres bifghhél£fde dirhieghbi 0Rgs THET L, ithieds { A6k 9RAT
101 disposed to the front side of the slide cam 100, and the slide cam 100

is driven toltBeurbef thbardrsirdegand thearidghthehand sixde hy adnddle gear
65 of the | oading gear system 66. A camfollower, which is a - 8 JUN 2005
holder 70 rises as loading of the tray 20 proceeds, thereby
realizing a function of urging the tray 20 against the
mechanical chassis 60, eliminating rattling between the
cartridge 1, the tray 20 and the mechanical chassis €0, and
reducing vibrations and noises which are created as the disk
10 rotates. 1In addition, as the side arms 143 fix the tray 20
to the mechanical chassis 60 after the completion of loading
of the tray 20, a load upon the loading motor 61 during loading
of the tray 20 is reduced.

(Structure of Clamper)

The clamper 74 fixes the disk 10 to a turn table 91 at
the time of mounting of the disk 10 to.the-spindle motor 9C.

The clamper 84 comprises members which can be split into
two, one above and the other below, and houses a magnet (not
shown) inside. In addition, for the purpose of centering of -
the disk 10 with respect to the turn table 91, a magnetic element
{not shown) is buried in an apex portiocn of a center cone which

is formed at the center. Owing to magnetic suction force of

the magnet housed inside the clamper 84 and the magnetic element,

- 79 -



projection 100a for exanple; -di sposed to an edge of the slide cam 100 is
guided by a l oad cam 249 whi ch is disposed to the back surface ngtpgﬁtgﬁ%
20. The |l oad cam 249 extends in the forward/ backward direction as~v de
fromthe tray 20, that is, parallel to the rack gear 40, with a slanted
portion 249a which is slanted at about 45 degrees extending at the front
edge of the tray 20 and an extension portion 249b extending vertically to
t he forward/ backward direction as viewed fromthe tray 20. Hence, the
drive gear 6Gacdiilveperhar aake40 thecalissk afy wapedtad itans afarilke dioadi ng
notor 61 and the | oading gear system 66 and the tray 20 is accordingly

| oaded, and as the (grejuettiren o f100a ves Hrd wikey)s! anted portion 249a at
about the sane tinme as the conpletion of the |oading, the slide cam 100

starts noving andrivbemst dUi ec ggal 65 refnddhembeadsngr gear ayst esub6sesh
with the rack gear 101, and following this, the rack 40 and the drive gear

66a get di sengagedspoerdeashtptheravéheeebysessbtebiagidemearst pihans he
projection 100a of the slide cam 100 noves to the extension portion 249D,

the | oadi ng ef thestclayn md@nstropaaantdhé heptsi d4e ciadRuk0® csakaner s puesh by
the mddle gear 65. An ejection operation of the tray 20 is opposite to

this. As theisl itde ¢amil@0 Jmeesilca WFe dref txihand si de and the right-hand
side, the traverse holder 82, the alignnment pins 102 and the detecting

| evers 106 are drivanth8 vheivetyisalthdin=gal istia fas odesehkbedi earthé efced

OQperations of the main unit 140 of the optical disk 8 JUN 2005
screw 95 which is directly linked to the traverse motor 94. The
optical pickup 99 comprises a nut piece 96 which engages with
the reed screw 85, and as the traverse motor 94 rotates, drive
force which is in the radius direction of the disk 10 develops
in the optical pickup 99 through the nut piece 96 which is in
engagement with the reed screw 95 and the optical pickup 99 _._

- accordingly moves to a desired radius position on the disk 10
at a high speed.

{Structure of Slide Cam)

A partition wall 178, which separates the front side the
traverse holder 82 from the loading motor 61 and the like, is
disposed to the mechanical chassis 66, and the slide cam 100
is disposed to the partition.wall.178 in such a manner that the
slide cam 100 can freely move in the right/left direction.

There is a rack gear 101 disposed to the front side of
the slide cam 100, and the siide cam 100 is dri%en to the

left-hand side and the right-hand side by a middle gear €5 of

the loading gear system 66. A cam follcower, which 1is a
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~‘record/ reproduce drive having such a structure as above will now be '
~described in relation-to'an exanple of reproducing from the disk~1® yii s
is stored in the cartridge 1. (Placing of Cartridge) For placing of the
cartridge 1 on the tray 20, the cartridge 1 is slid on the cartridge
seating surface 21 from the front of the tray 20 in a direction of pushing
into the optical disk record/reproduce drive. In the process that the

| eft-hand side and the right-hand side edge surfaces of the cartridge 1

are being pughegectnibhelotsayo2Q Wirddn & hetilffdsand shdedgad £ hend isghtachand
side wall surfaces 25 and 26 serving as guides, since there are slanted

surfaces at thm fooniseggesc@fpyhe ENGRGENY DAY Ll itD 1of digoal tid dge
hol ders 27, the cartridge 1 is easily released because of the insertion

force of insgatkngutheceastrimiga by 2As theccaphil dae 249 fartdeds insemred,
the urging force of the coil springs 49 nake the engaging parts 27b of the

cartridge hebdgssdZiraergagadiwddt {he .angageaetrdneeBEW iy par, t sh it afs,t he
cartridge 1. Froma change in the insertion force and a sound which is

emtted at tpherkinelafoc engageaRMe Ul thetaad Elggedngbdeisn 2492 @hich
operator can confirmthe conpletion of the engagenent. A stopper 28a for

restriction igserihosd ameraddig aar Ei_ég@g%st ex8BnHABEr &t Othd I Mdnt Sdjspased
on the innernost side of the cartridge seating surface 21, and the
insertion 8 gl 200520 and an extension portion 249b extending vertically
to the forward/backward direction as viewed from the tray 20.
Hence, the drive gear 66a drives the rack 40 because of
cperations of the loading motor 61 and the loading gear system
66 and the tray 20 is accordingly ioaded, and as the projection
100a moves to the slanted portion 249a at about the same time
as the completion of the loading, the slide cam 100 starts
moving and the middle gear 65 of the loading gear éysteﬁ166znesh
with the rack gear 101, and following this, the rack 40 and the
drive gear 66a get disengaged from each other, thereby
switching the gears. When the projection 100a of the slide cam
100 moves to the extension porticn 249b, the loading of the tray
20 stops and the slide cam 100 alone is moved by the middle gear
65. BAn ejection operation of the tray 20 is opposite to this.

As_the slide cam 100 moves to the left-hand side and the
right-hand side, the traverse holder 82, the alignment pins 102
and the detecting levers 106 are driven in the vertical

direction as described earlier.

Operations cof the main unit 140 of the optical disk
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S bimt provided by the stopper-28a approxi mately matches w th the engaging
~positions at which the-cartridge 1 engages with the cartridge hol ders 47.
Pl acing of the cartridge 1 on the tray 20 conpletes in this manndt .UM 2005
this stage, the cartridge holders 27 restrict novenents of the cartridge 1
in the forward/ backward direction, while the |eft-hand side and the
right-hand side wall surfaces 25 and 26 restrict novenents of the
cartridge 1 in the right/left direction. (Manual Loading Operations) As
appl i cati on ekcthe/rapeptiver Herée HpOAnyheuear bridgectdread iaes Wine
insertion force gets transmtted to the tray 20 via the stopper 28a and

manual | oadi Agwobe tdiesdriaye20nl PEDatiBA OPtAICAIxatSle bECOsEY &RREOtyGR i ve
140 is started. During manual |oading of the tray 20, an eject end swtch
(not shown) ehet heskray deteat ssassogeal inndineatd=ue rafigeassi ng of the
tray, a drive voltage is applied to the |oading notor 61, and as the drive
gear 66 which foll grsatehat bonsaetrifge)l oadi ng notor 61 rotates, automatic
| oading of the tray 20 starts. At this stage, the spring constant and the

pre-loading forceret phaceayl oEpEhBISa4? rWiigeh 1ukge thize teart riogge hirol ders
27 are set such that the follow ng relationship holds between the
insertion forgetevaget heigcastiddge tht dHrt PRdgarddd gy SN from
the front of the tray 20 in a direction of pushing into the
optical disk record/reproduce drive.

In the process that the left-hand side and the right-hand
side edge surfaces of the cartridge 1 are being pushed in the
tray 20 with the left-hand side and the right-hand side wall
surfaces 25 and 26 serving as guides, since there are slanted
surfaces at the front edges of the engaging parts 27b of the
cartridge holders 27, the cartridge 1 is easily released
because of the ipsertion force of inserting the cartridge 1.
As the cartridge is further inserted, the urging force of the
coil springs 49 make the engaging parts 27b of the cartridge
holders 27 engaged with the engagement receiving parts 6 of the
cartridge 1.

From a change in the insertion force and a sound which
is emitted at the time of engagement with the cartridge holders
27, an operator can confirm the completion of the engagement.

A stopper 28a for restricticn insertion over the

cartridge teo an insertion limit is disposed on the innermost

side of the cartridge seating surface 21, and the insertion
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‘hol'ders 27 and the manual * I'oadiing force upon the tray 20, = wher eby Smallalziis
‘l-oading of thetray 20 is perforned after placing of the cartridge 1 on
the tray 20 has conpleted: (the insertion force over the cartridge) < (the
manual | oading force) If the force relationship above is opposite, |oading
of the tray 20 starts before insertion over the cartridge 1 into the
cartridge holders 27 conpletes, and clanping of the disk 10 stored in the
cartridge 1 accordingly fails. (Automatic Loading) Wth a | oading switch
(not shown) oimthephai-ndanitty Mk safoddwer gitd calp dixskartedor diatepreedwde h
drive turned on at the tine of the conpletion of placing of the cartridge
1 on the trayh20sngagthgveoydtiage 41S wpplh ethd adhe ildgdiingneigers &4,thand
as the drive gear 66 which follows rotations of the |oading notor 61
rotates, autonatierteadypgnofidthe tray 20 starts. During | oading of the
tray 20, actions of the shutter opener 29 open the shutter 2 of the
cartridge 1, and theaophgcaf sk dbksiagedl idn tdree aardy i2dgechdieteresn
ready for recording and reproduction on the recording surface. (Driving of
Traverse Hol ety mhenkead cam 249 di sposed to the back surface of the tray
drives the slide cam 100 in the left-hand side direction, immediately
before | oadi ng of Ahechiays8gepnphet esrtAsdtbehoitdede 2amré6@rioves, the
traverse holder 70 which engages with - 8 JUN 2005

movements of the cartridge 1 in the forward/backward direction,

while the left-hand side and the right-hand side wall surfaces
25 and 26 restrict movements of the cartridge 1 in the
right/left direction.

(Manual Loading Operations)

As application of the insertion force upon the cartridge
1 continues, the insertion force gets transmitted to the tray
20 via the stopper 28a and manual loading of the tray 20 into
the optical disk record/reproduce drive 140 is started.

During manual loading of the tray 20, an eject end switch
(not shown) of the tray detects a signal indicative of passing
of the tray, a drive voltage is applied to the loading motor
61, and as the drive gear 66 which followsmrotations of the
loading motor 61 rotates, automatic loading of the tray 20
starts.
) At this stage, the spring constant and the pre-loading 7
force of the coil springs 49 which urge the cartridge holders

27 are set such that the fellowing relatlionship holds between

the insertion force over the cartridge 1 into the cartridge
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the cam grooves:109 of the slide cam 100 gradually nove from the bettom =
position to the top position. At the sanme tine, the traverse horder582wk0?h;'
which is flexibly supported by the rubber danpers 71 to the traver §edUN 2005
hol der 70, together with the clanper 84 noves the optical disk as it has
been | oaded up to the top position for clanping. Canping of the optical

di sk has conpleted by the tine the slide cam 100 has noved, and the
spindle notor 90 starts rotating the optical disk. (lncorrect Placing of

Cartridge) Whbhdeekeranegdt ehkl gandiala 1destigpticataemMddornawmde giwern, on
operations of the cartridge holders 27 upon incorrect placing of the
cartridge 1 ehetrbeythayun20 loRdihg OPROSI L €ay f20r VA drackwas dfdekeCtd®img I n
a simlar fashion to normal operations, the cartridge 1 is slid on the

cartridge seati Rgesubf-aceddt fir om tthe frert 2ohahedmar i n a direction
of pushing into the optical disk record/reproduce drive 140. In the

process that the |ethechandestdenapdrtbecteghthdang-t sidee pdge( iy agags Of
the cartridge | are being pushed in the tray 20 with the |eft-hand side
and the rightchandgsicdecwal | surfaces 25 and 26 serving as guides, since
there are slanted surfaces at the front edges of the engaging parts 27b of
the cartridge hol dersh@—forddecgardidiigs ol akbeveask! Mp%@b@@é?dloélﬂ?r@gl&ﬁf of

the insertion force of inserting the cartridge 1. As the cartridge is
further insechedirbgcamsea 0ftd e fASEA@Certion over the cartridge 1 into
the cartridge holders 27 completes,land clamping of the disk
10 stored in the cartridge 1 accordingly fails.

(Automatic Loading)

With a loading switch (not shown) of the main unit 140
of the optical disk record/reproduce drive turned on at the time
of the‘completion.of placing of the cartridge 1 on the tray 20,
a drive voltage is applied to the loading motor 61, and as the
drive gear 66 which follows rotations of the loading motor 61
rotates, automatic loading of the tray 20 starts.

During loading of the tray 20, actions of the shutter
opener 29 open the shutter 2 of tk;e cartridge 1, and the optical
disk 10 stored in the cartridge 1 becomes ready fof recording
and reproduction on the recording surface.

(Driving of Traverse Holder)

The lcoad cam 249 disposed to the back surface of the tféy
drives the slide cam 100 in the left-hand side directicn,

immediately before loading of the tray 20 completes. As the

slide cam 100 moves, the traverse holder 70 which engages with
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of the engagenent receiving parts 6 of the cartridge 1, the engaging O
27b of the cartridge holders 27 slide in the released‘condition1§50]gw.%%ﬂ
| eft-hand side and the right-hand side edge surfaces of the cartr dg N1t
The cartridge holders 47 remain rel eased, even when the cartridge 1 has
arrived at the position of the stopper 28a which restricts to the
insertion limt. As the |loading swtch is turned on with the cartridge 1
incorrectly placed on the tray 20, loading of the tray 20 into the optical
di sk record/ reépr cducgrdoivee 140 proghessesde Homever ,gsideel Ihenees tIisge
hol ders 27 are in the released condition and open toward outside on the
| eft - hand si d@&cabdttcher prisghtomand sinde teggestirdfiages of the cartridge 1
during the |l|oading of the tray 20, the cartridge holders 47 of the optical
di sk record/ reprodacettei ¥emd40imee opentwhdersénhd heeni git hodlj nactdioni ¢ han
the width of an opening 60a of the nechanical chassis 60 which is for
passi ng the tlayxiRQy angpiohere dre thcheuergagiasipapar t/e 24 tofe thaverse
cartridge holders 27 and the opening 60a interfere with each other, and
the | oadi ng abltke 70aytRf:ther stiappedel Ol dhee A B0 heveEhehkogst Nga Tatiosk 61
senses an abrupt increase in drive |oad attributed to the interference
bet ween the eartiti dge beehdepsd2d apd tbhehepericn@tla iand fdie dleadingy .of
the tray 20 is stopped, follow ng which the | oading notor 61 rotates in
the reverse directCoamphdgt bE ehectpdhcaped btk anaof cdhel dray AP tHakesne
over.

the slide cam 100 has moved, and the spindle motor 90 starts

rotating the optical disk.
(Incorrect Placing of Cartridge) =~
Wiﬁh reference to Fig. 3, a description will now be given
on operations of the cartridge holders 27 upon incorrect
.placing of the cartridge 1 on the tray 20 in the opposite
forward/backward direction.
In a similar fashion to normal operations, the cartridge
1l is siid on the cartridge seating surface 21 from the front
of the tray 20 in a direction of pushing into the optical disk
record/reproduce drive 140. ) |
In the process that the left-hand side and the right-hand
side edge surfaces of the cartridge 1 are being pushed in the
~tray 20 with the left-hand side and the right-hand side wall
surfaces 25 and 26 serving as guides, since there are slantéd‘
surfaces at the front edges of the engaging parts 27b of the

cartridge hclders 27, the cartridge 1 is easily released

because of the insertion force of inserting the cartridge 1.
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In this manner, as the cartridge 1 which an operator -thought has placed

the tray 20 and | oaded gets ejected unexpectedly, the operator Legrngk
about the incorrect placing of the cartridge 1. According to this

enmbodi nent ,
opti cal

the opti cal

upon application of vibrations and inpact from outside the

di sk record/reproduce drive while the optical disk rotates, whi
the drive itself and the cartridge tenporarily are held as one integrat
unit to the drive vibrate, there are only suppressed vibrations and inp
upon t he tramer skehod teri @2e whs chaittshe s upposttesh bybdde saibifer hdaapersicél,

pi ckup 99 formed on the traverse holder 82 and the optical

di sk which isfftkedenagthenturactabtag9baet st Becspichdl eammtatg80,1,antie

henc

€,

an

Furt her,

opti cal

82,

been

it

i nfluence over recording and reproduction decreases |argely.
Si nergaghrghparsm support edebyatrhe itybbanldarpers Zlidasiide tthiae

di sk record/reproduce drive is limted only to the traverse hol
i s possibhectixarakier idrhea 1sthiguehdr b Of -Hded diideeasd e rant tradnee
the size and the weight of the drive. In addition, as the side arnms 143
press and fixitbezdgardudfige=< dfo thlkechrayidgealt errHheatantidg@dgecl deas

inserted into the drive, the drive load for | oading the cartridge

into the drive remseduceleaSid) | et tdiesn e icafosisidd @ e s edudecddhet
drive load al so by neans of reduction in size and hence wei ght of the

traverse baseh82osdrtimn df spreskdgopthead wgmEfarr_&esmmcﬁéneodetee@m@gtiwm ch,
the detecting arm and

Jimit.

As the loading switch is turned on with the cartridge 1
inceorrectly placed on the tray 20, loading of the tray 20 into
the optical disk record/reproduce drive 140 progresses.
However, since the cartridge holders 27 are in the released
condition and open toward outside on the left-hand side and the
right-hand side edge surfaces of the cartridge 1 during the
loading of the tray 20, the cartridge holders 47 of the optical
disk record/reproduce drive 140 are open wider in the width
direction than the width of an opening 60a of the mechanical
chassis 60 which is for passing the tra} 20, and therefore, the
engaging parts 27b of the cartridge holders 27 and the opening
e0a interfere with each other, and the leocading of the tray 20
is stopped in the middle.

| The loading motor 61 senses an abrupt increase in drive
load attributed to the interference between the cartridge

holders 27 and the opening 60a and the lcoading ¢f the tray 20

is stopped, following which the lcading motor 61 rotates in the
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‘the like separate fromthe traverse base as described above. (Second
"Preferred Enbodi nent) A second preferred enbodi nent of the preSenL:g‘JUMrﬂﬁS
invention wll be described with reference to Fig. 8. This enbodi nent 'iéJ
directed to attachment of the rubber danpers in the first preferred

enbodi ment. There are holes 300 which are approximately circle are forned
on the four corners of the traverse base 82, and the rubber danpers 71,
which are cylindrical yet concaved in the mddle to be shaped |ike a |ug,
are fit in thevease dirtheiconeadedhportieans onlapeterienand tthreoughhdles
71b along the vertical direction of the rubber danpers 71, bosses 70a

whi ch have ateykkndreeal shape for instance di sposed upright to the
traverse holder 70 are inserted through the through holes 71b, and fi xing
screws 85 are put In théssoaenchol es 78b whirchiage flowhedhatant beetrapocrends
of the bosses, thereby preventing dropping of the rubber danpers 71. In

t he rubber danpegbt7hasppédetdr ohnetdentsrggist nati dvsded aee sCredaicedd

bet ween the inter-hole distances between the holes 300 of the traverse
base 82 and tthexpateedbgsstitk sirance:owflebhesbhabsas 7a ofcdhwe-dtr aMercsiang

hol der 70, so that the pre-load wll be given in a parallel direction to
the surface of the €aBtdUlg2005 traverse base 82. Onmng to the

m sregistrations H, in addition to the vertical-direction |oad created by
the wei ght of the Atavedseg to this embodiment, upon application of

vibrations and impact from outside the optical disk
record/reproduce drive while the optical disk rotates, while
the drive itself and the cartridge temporarily are held as one
integrated unit tO‘tﬁe drive vibrate, there are only suppressed
vibrations and impact upon the traverse holder 82 which is
Supportedigrtherubberdampers'KL the optical pickup 99 formed
on the traverse helder 82 and the optical disk which is fixed
to the tu}n table 91 of the spindle motor 90, and hence, an
influence over reccrding and reproducticn decreases largely.

Further, since a mechanism supported by the rubber
démpers 71 inside the optical disk recoga/reproduce drive is
limited only to the traverse holder 82, it is possible to make
‘the structure of the drive simple and reduce the size and the
weight of the drive.

In addition, as the side arms 143 press and fix the
cartridge 1 to the tray 20 after the cartridge 1 has keen

inserted into the drive, the drive load for loading the

cartridge 1 into the drive is reduced. Still further, it is



base 82, a'load in the horizontal: dlrectlon is applied'to the . rubber =
‘danpers 71, and as the postures of the traverse base 82" and the“tﬁay@mS§m5
hol der 70 as driven vertically change in accordance with |oading or
ejection of the cartridge 1, a variation in reproducibility of positioning
of the traverse base 82 is reduced. Even if the inter-hole distances

bet ween the holes 300 of the traverse base 82 are the sane as the

i nter-boss distance of the bosses 70a of the traverse holder 70, as the

outer di anetRyssfbitdhe coreavedcper ires 7dadohlkbenlubbghs danpessuddiohs
made | arger than the dianeter of the rubber danper attaching holes 300 of

the traverse ihasez8Zrmndchbe wallgt Girairt eﬁ:aetertsa%aé@wesoigﬁ, @fspbeing
traverse holder 70 is made | arger than the dianeter of the through holes

21b of the rubkernidgapens Jin, aHoadtkertting BRKL2RNtE e dictReitiion; hesmappdi ed
to the rubber danpers 71, and it is therefore p055|ble to reduce a

variation in trr@paqqlﬂéclsl@plalrtayteoffr@ﬂstheoarage%et BEstl ayeRschased 82oovd N
this manner, the pre-load in the radial direction of the disk is applied on

t he danper nenbers (@R dnlde Picaveenrsel bagedi82d flexibly held to the
mechani cal chassis 60. (Third Preferred Enbodinent) A third preferred

enbodi ment of the presedhd pyeftieBd- eRbdWNndB050W the berdeset i begd-wt {dn
reference to Fig. 9. This enbodinment is directed to setup of the resonance

frequency of wiha bebbescrdaepensthnriéfsrbnest tpreigrred emppdi smpddidde:
r ubber danpers
is directed to attachment of the rubber dampers in the first
preferred embodiment. There are holes 300 which are
approximately circle are formed on the four corners of the
traverse base 82, and the rubber dampers 71, which are
cylindrical yet concaved in the middle to be shaped like a lug,
are fit in Ehe same at the concaved portions 7la.
There are through holes 71b along the vertical direction
of the rubber dampers 71, bosses 70a which have a cylindrical
shape for instance disposed upright to the traverse holder 70
are inserted through the through holes 71b, and fixing screws
85 are put in the screw holes 70b which ar; formed at the top
ends of the bosses, thereby preventing dropping of the rubber
dampers 71.
~In the rubber dampers 71, predetermined misregistrations
H are created between the inter-hole distances bketween the
holes 300 of the traverse base 82 and the inter-boss distance

of the bosses 70a of the traverse holder 70, so that the pre-load

will be given in a paralilel direction to the surface of the
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are of a mateérial which exhibits both a spring characteristic and a .. -
vi bration absorption characteristic and therefore inevitably" ha\ige RLE@?ry""
resonance frequency. The primary resonance frequency becones |o Hﬁi
soft rubber material whose vibration absorption characteristic is higher
is used, which realizes setup to a frequency close the rotationa
frequency of the optical disk. However, since an optical disk requires a
step of nolding a resininto a thin disk and a step of bonding, the
t hi ckness ofrtherdeskaakwags becones uneven and a centering error always
occurs during the bondi ng, which nmakes the center of rotation of the
optical disk and theinenteribé gtavetystabkibasnat chnwathiteaehtot here This
deviation is called a mass eccentricity. Wile a mass eccentricity is
defined by standacdi-dsrantaphi tahd diskathetds tacrotayRtadf aid glraspeesd it
is inmpossible to control a mass eccentricity to zero, and hence, when an
opti cal diskbahavéhg @ Inesk ieccapt hbelibynisliral adetiohhes opip Tidg dicskhesways
and vibrates and the traverse base 82 as well vibrates as a reaction to
this. Wile thebeotaddmpnad Tirequengy e thhestoptdCcalf dhektranereasess«@d ng
spin-up of the optical disk record/reproduce drive and the swayi ng-i nduced
vi brati ons asodrdhagtyairaeseaseldeéhe?7pr bpanyikveaonanece chnaguenayigef ithhe
rubber danpers 71 which support the traverse base 82 maxim zes the
vi brations. &ocandaptécaltdi skadeaor der epeadiea dri veewhieh rdaes not a
acconmodate a cartridge, when a naked optical disk having a

variation in reproducibility of positioning of the traverse

base 82 is reduced.

Even if the inter-hole distances between the holes 300
of the traverse base 82 are the same as the inter-boss distance
of the bosses 70a of the traverse holder 70, as the outer
diameter of the cohcaved portions 71a of the rubber dampers 71
is made larger than the diameter of the rubber damper attaching
holes 300 of the traverse base 82 and the outer diameter of the
bosses 70a of the traverse holder 70 is made larger than the
diameter of the through holes 21b of the rubber dampers 71, a
load in the horlzontal direction is applied to‘the rubber
dampers 71, and it is therefore possible to reduce a variation
in repfoducibility of positioning of the traverse base 82.

In thig manner, the pre-load in the radial direction of
the disk is applied on the damper members and the traverse base
82 is flexibly held toc the mechanical chassis 60.

(Third Preferred Embodiment)

A third preferred embodiment of the present invention



| arge mass eccentricity is rotated, the primary resonance frequency of the
rubber danpers is set to a value which is lower than the rot at i_ogal, !'%mr
frequency of the optical disk in general, for the purpose of av0|d|%3 EII
deterioration in recording and reproduction due to the swaying-induced
vibrations which will otherwi se occur at a target nunber of revol utions.
Meanwhi |l e, in an optical disk record/reproduce drive for recording in and
reproduction froman optical disk which is housed in a conventi onal
cartridge, evenlibetHesanssedceehlhiriefeyenteanoopidcal- diK g eromdjeneirid
swayi ng-i nduced vibrations occur, since the optical -disk and a cartridge
vibrate as ohé fhregraded watup ettt reabndnsk andathecyceaf thhicigalbkian

not contact. However, in the optical disk record/reproduce drive according
to the preseflempavéeniy éle Siimse pheferresdenputisiditl it Yhof rdumacknstneen
the optical disk and the cartridge 1 when the anplitude of the
swayi ng- i nduggd ofidbreticons: lebembs ephtbatim dokhng Spiimqphar adie rdvadnitc
that the nmss eccentricity of the optical disk housed in the cartridge is
| arge, the pahflmpyvibsshanoeabpegusneoy Bhefracherighber andarppersipries set to
be higher than at |east the maxi rumrotational frequency A of the optical

di sk as showangmiFpglyghasoat heiebyvyaveiseneoseadtcbeiensen t Adeoprilswrwi sk
and the cartridge during spin-up. In the present invention, the danper
menbers may besohgrpedfzagusntcy AFFowesevoWeLi ass aof ofife rubeer yetisasa 182,

)
and - whose vibration absorption characteristic is higher is used,
which realizes setup to a frequency close the rotational
frequency of the optical disk.
However, since an optical disk requires a step of molding
a resin into a thin disk and a step of bonding, the thickness
.of the disk always becomes uneven and a centering error always
occurs during the bonding, which makes the center of rotation
of the optical disk and the center of gravity fail to match with
each other. This deviation is called a mass eccentricity.
While a mass eccentricity is defined by standards as an optical
diskneedstx>rotateateahighspeed,ji:isimpossibléfx;control
a mass eccentricity to zero, and hence, when an cptical disk
having a mass eccentricity is rotated, the optical disk sways
and vibrates_ﬁpd the traverse base 82 as well vibrates as a
reaction to this.
While the rotational freguency of the optical disk

increases during spin-up of the optical disk record/reproduce

drive and the swaying-induced vibrations accordingly increase,
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the rear edge-of the traverse base 82 nay be attached directly to the
mechani cal chassis 60 through the danper nenbers so as to vertied lLyZ08ke
the front edge of the traverse base 82. (Fourth Preferred Enbodi nent)

Figs. 1 through 6, 10 through 25 and 52 through 55 show a fourth preferred
enbodi nent of the present invention. Fig. 1 is an exploded perspective
view of an optical disk record/reproduce drive according to the first
preferred enbodinent of the present invention, while Fig. 25 shows the

fl ow of the EBguende ¥y gmsiopadicegfsbarRacyarf ritdgevbhes dérepcoptilcahighsk
record/ reproduce drive up to rotation of the disk. The optical disk

recor d/ r epr o8UBROHE| Ve aEEavdiag Peseh8Z prasmarcpnvéat vohratlibnaew be
described with reference to Fig. 1. Denoted at 140 is the main unit of the
optical disk recotd/Aeppbdged @sYeamiindy jepgehuraldoy vei wi teld dassonat

| oadi ng mechani sm 190, a traverse nmechani sm 191, the nechanical chassis
60, the traya2ocmpadatei skcelbrpdaechdhgsmrioakedi gpt26ailsdaski hiemgnghart
of the sequence of |oading of the cartridge into the optical disk

recor d/ r epr ob®ESC drEve c@etorbiagtyolsheopresdnt thaveninany 823uNanoes
Denoted at 120 is a cartridge placing job of placing the cartridge 1 on
the tray 20.fredetedy &tf 12e mbhenhermpesls L8 set tray vpuski niglfbbiofopashi ng
the tray 20 into inside the main unit 140 of the optical disk

recor d/ r epr obliRRe die vetamiionel deravencat of2phe soptleal djssctinswenehafob of

pressing a | oad o
for the purpose of avoiding deterioration in recording and

reproduction due to the swaying-induced vibrations which will
otherwise occur at.a target number of revolutions.
Meanwhile, in an optical disk record/reproduce drive for
recording in and reproduction from an optical disk which is
housed in a conventional cartridge, even if the mass
eccentricity of an optical disk is large and Swaying—induced
vibrations occur, since the optical disk and a cartridge
vibrate as one integrated unit, the optical disk and the
cartridge will not contact.
However, in the optical disk record/reproduce‘drive
- according to the present invention, since there is a
rpossibility of contact between the optical disk and the
cartridge 1 when the amplitude of the swaying—induéed
vibrations becomes maximum during spin-up in the event that the
mass eccentricity of the optical disk housed in the cartridge
is large, the primary resconance freguency B of the rubber

dampers 1 is set to be higher than at least the maximum
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ej ect switch (not. shown), and these serve as a trigger which starts. -

| oadi ng of the tray 20. After either one of the tray pushing job-121}igg Ahe
| oad eject switch job 122 is selected, a |loading job 123 of l|oading the
tray 20 is started. A shutter opening job 124 of opening the shutter 2 of
the cartridge 1 is executed approximately in parallel to the I|oading job
123, and the shutter opening job 124 for the cartridge 1 ends at the tine
of the conpletion of the |loading job 123, thereby conpleting preparation
for clanpi ng¥ofatthenadi skesrered Rnet Hee sty dge ddisth ashehephnndh el hot ot

90. In short, inmediately before and by the end of the |oading job 123, a
cl anp pr epar i®Ry Hh6E ePa5 ayerpl 68 adir sd watsine - eheptelcapeti 84 andl dposed to
the clanp arm 73 whi ch engages with the projection 130 disposed to the
tray 20 i s pESItiréRee FErardvertid e cartridge 1. Denoted at 126 is a
cartridge positioning job of inserting the alignment pins 102 into the
posi tioni ng hol es 3n ﬁ%ﬁcﬁrﬁ§eﬂ§rﬁﬁﬁeﬁﬁipﬁe d&et dagge r1 memdefrisnivghi dee t he
positioning of the cartridge 1 relative to the tray 20. At this stage, an
8 JUN 2005 adi®irliedr §°jdb topléart ¥rdgeupbsnsi ohithy 138 vies scabpbedsdutand
Denoted at 127 is a state detecting job during which the detecting |evers
106, which ef§ggecar t3dhestheet Heverseipseswd shesberatthechied etitiently

swi tches 105 disposed to the circuit board 85, are received by the state
det ecti ng hofést edgreghgnical chassis 60 through the damper members so as

to vertically drive the front edge of the traverse base 82.
{Fourth Preferred Embodiment)
Figs. 1 through 6, 10 through 25 and 52 through 55 show
a fourth preferred embodiment of the present invention. Fig.
1 is an exploded perspective view of an optical disk
record/reproduce drive aécording to the first preferred
embodiment of the present invention, while Fig. 25 shows Lhe
flow of the sequence from loading of the cartridge into the
optical disk record/reproduce drive up to rotation of the disk.
The optical disk record/reproduce drive according to the
present invention will now be described.with reference t; Fig.
1. Denoted at 140 is the main unit of the optical disk
regord/reproduce drive which is generally divided into a
loadingnechanianLQQ,61traversenechanianl9l,theﬁechanical
chassis 60, the tray 20 and a disk clamp mechanism 192.
Fig. 25 is a timing chart of the sequence of loading of

the cartridge into the optical disk record/reproduce drive

according to the present invention.
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-lcaftridge 1 and the state of the disk inside the cértffdge'l is detected.

Following this, a cartridge fixing job 128 is executed during mh'cp‘%hg N
side arms 143 urge, press and fix the cartridge 1 to the tray 209 i ﬁég@
rattling of the cartridge 1 is elimnated. Denoted at 129 is a disk

cl anping job during which the spindle notor 90 passes through the center
hol d of the disk and clanps, together with the danper 84, the disk 10.
Denoted at 130 is a record/reproduce job during which the spindle notor 90
rotates the disk aR@n®hedobtilcdl 1pi @kifr Doldgeededdicnlel ¢eatsr Uty &he
record fromthe disk. Being approxi mately opposite to the sequence of the
cartridge | o@drhgidgfel sequeheet oy efect | Dpn@Fed et clark rAdge NePitomdhd s
optical disk record/ reproduce drive according to the present invention
will not be de&ry BREBIING s@imaaneyshiveeHdm dalaypePt i Bhe Tl @k ddift Mg he
respective jobs referred to in Fig. 25 will now be described. First, as
shown in Figungt d4éPia§ Ehe @ﬁH—?iﬂggél9Ikaé'ﬁﬁgrdj/éﬁpfgd}lc?hélféﬁéfrt§’h2§e

di sposed on the both sides of the tray (r) 8 JUN 2005 20 are received b

the hol es 274chfiFedl afelddrhed itrathendd e itgth (b o Briedge tMoladdrs D7
whi ch serve as cartridge holding neans, the springs 49 which use coi
springs for EhSEAneeltEhwardl yshigwe t MEN@ngsE hE Pare £ 27 WiHiddeard igh t he

front edges, the engaging parts 27b are nade engaged with the
starts loading of the tray 20.

After either one of the tray pushing job 121 or the load
eject switch job 122 is selected, a loading job 123 of loading
the tray 20 is started.

A shutter opening job 124 of opening the shutter 2 of the
cartridge 1 is executed approximately in parallel to the
loading job 123, and the shutter opening job 124 for the
cartridge 1 ends at the time of the completion of the loading
job 123, thereby completing preparation for clamping of the
disk stored in the cartridge with the spindlemotor 90. In short,
immediately before and by the end of the loading job 123, a clamp
preparing job 125 completes during which the clamper 84 )

- disposed to the clamp arm 73 which engages with the projection
130 diéposed to the tray 20 is positioned relative to the
cartridge 1.

Denoted at 126 is a cartridge positioning job of
inserting the alignment pins 102 intc the positioning holes 3

which is formed in the cartridge 1 and finishing the positioning

of the cartridge 1 relative to the tray 20. At this stage, an
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engagenent receiving parts 6 of the cartridge 1 (See Fig. 6, etc.), and
the pair of cartridge holders 27 accordingly hold the cartridge§l)iBeiuted
at 21 is the cartridge seating surface, denoted at 22 and 23 are the
concave portions for seating a naked disk, denoted at 25 and 26 are the
both side walls, denoted at 29 is the shutter opener, and denoted at 30
.are slits which accept partial insertion over the cartridge hol ders 27.
Next, the loading. job 123 based on the jobs 121 and 122 perfornmed on the
tray 20 is céP?‘ilgélaééft J6Ri ALt 624 T HER- BRGIHiLANORJadtilon Seker&ilE8d OBy -t he
| oadi ng mechani sm 190, and the | oading nechani sm 190 is di sposed inside
the opening 60a oPebRfkefetham calF &hdlssie G G N%APNguahdd 6Bl dhrcof
the tray 20 and conprises the | oading notor 61 and the | oading ear system
66. Meanwhi | 82tEREFBY| $SVREST AER, 4BN1GRI ERYSHGayed WIEh Sﬁiﬁéedldiegécéééﬁg
(output pinion) 66a of the |oading gear system 66, disposed to one side of
t he back sur FHEECBEStMe HeagePoCcaRBAgS Y hechdadi iy féseesrent ditthe Gilsikudd
shown in Fig. 4. Denoted at 41 is a netallic shaft which is parallel to
the rack 40°°8Rd Henote8 BECADVEL LY bE | e Hol e Gihi th & vesh hde
shaft 41 and is fixed to the nechanical chassis 60. The one side of the
tray 20 is tReFefrbfecchpablietdt FoRtaPL T rided Visheildatside fda ke redies dal
chassis 60 in the | oading/ejection direction while the other side is
supported foit3ffekesFeding by the guide stripe 63 of the mechani cal
chassis 60, and the _resilient floating preventing parts 209 projecting
fromthe nechani cBPIERBEEEsEBHS pravent'st 1R diihemEiink I He ergyueed

during which the side arms 143 urge, press and fix the cartridge
1 to the tray 20, whereby rattling of the cartridge 1 is
eliminated.

Denoted at 129 is a disk clamping job during which the
spindle motor 20 passes through'the center hold of the disk and
clamps, together with the clamper 84, the disk 10.

Denoted at 130 is a record/reproduce job during which the
spindle motor 90 rotates the disk and the optical pickup 99
records in or reads out a iecord from the disk.

Being approximately opposite to the sequence of the
cartridge loading, the sequence of ejection of the cartridge
from the optical disk record/reproduce drive according to the
present invention willﬂpet ke described in redundancy.

Mechanical portions for executing the respective jobs
referred to in Fig. 25 will now be described.

First, as shown in Filg. 2, during the cartridge placing

job 120, the shafts 28 disposed on the both sides of the tray

- 894 -



fron1f|oat|ng upmard The ej ect of the tray 20 relative to the
mechani cal chassis 60 i's restri posi tion which allows §H§?%ﬁy§@®
of the cartridge 1 to the tray 20 and det achment t he cartridge 1°f '

tray 20, whereas the |loading position of the tray 20 is restricted to a
position which allows driving of the disk of the cartridge 1lby the

spindle nmotor 90. The shutter opening job 124 is for opening the shutter 2
which is disposed to the cartridge 1, and is realized with the opener 29,
whi ch is di sgpdsedesteasivasd by theelflwlmv?aw ghiiph ardifewtddnnpenpenididis ar
to the loading/ejection direction of the tray 20, and a cam gui de (not
shown) whi ckfi $hehapsdradga hgtdeve fﬁrWhhshameEVQcﬁsnn&xtﬁﬁﬁgﬁxhuﬁdiﬁhi n
association with |oading of the tray 20 and which is disposed to the back
surface of Théngppéhehbapeidys KR ahdamdivtsicorcodilt lsptrtiedtsr ey 20 red tragraudy

ej ected, the opener 29 has noved to the position which is for opening the
shutter 2 usiihgatrhéycamgguicbe, eagdotihgr elarts, 249 whhiehc anter iadgehke ifrgqitaced
on the tray 20 and the tray 20 starts to be |oaded fromthe fixed state
that the tragdgesisthel énbypgihe eartsi @Je koledewrsic2 2nolyedopardr t2@ noves
in a direction perpendicular to the |oading direction along the cam gui de,
the projecteoaagkmehé openerif9 paghges woftbh¢ heaprojdes i bn e thhey. fa,ont
edge of the shutter 2, and the shutter 2 starts to be opened against the
spring forcecbf-arckodi blyge spring Wdatt 1 sdgerrigeldie s the adasidigaiy éctlicon
of the cI05|ng spring and is then opened conpletely before the |oading
conpl et es. eheshitdes 1. Denoted at 21 is the cartridge seating surface,

denoted at 22 and 23 are the concave portions for seating a naked
disk, denoted at 25 and 26 are the both'side walls, denoted at
29 is the shutter opener, and denoted at 30 are slits which
accept partial insertion over the cartridge holders 27.
Next, the loading job 123 based on the jobs 121 and 122
performed on the tray 20 is carried out owing to a |
rack-and-pinion action exercised by the loading mechanism 190,
and the loading mechanism 190 is disposed inside the opening
60a of the mechanical chassis 60 for loading and ejection of
the tray 20 and comprises the loading motor 61 and the loading
gear system 66. Meanwhile, there is the rack 40, which engaged
with the drive gear (oﬁtput pinion) 66a of the loading gear
system 66, disposed to one s;de of the back surface of the tray
20 along the lééding/ejection direction as shown in Fig. 4.
Denoted at 41 is a metallic shaft which is parallel to the rack
40, and denocted at 42 is a bearing holder which :eceives the

shaft 41 and is fixed to the mechanical chassis 60. The one



‘2 i's_opened, the disk housed in:the | ‘can-be-engaged . -with the
spi ndle notor 90 and the optical pi p-99 can be nmoved  close. OF (i@ 2905
ot her hand, in accordance with ejection of the tray 20, the opener 29
noves in the opposite direction to the direction described above, and the
shutter 2 noves in the closing direction because of the closing spring.
The clanp preparing job 125 is realized with the disk clanp nechanism 192
whi ch operates as the tray 20 noves in the vicinity of the |oading

posi tion. Assshewefi fhri §ray, 20nheé sditdleredicarep aneelhdis 1A 18 iing dineadhed on
t he upper base 83 and conprises the clanp arm 73, the clanp pressing
spring 76 whir€Ratiggpbetisha meqhiaddl @ pahaseflis RE thaipe draddisis andedtien

cl anper 84 which is disposed to one end of the clanp arm 73 and

posi ti oned atdléef?hli@i}gﬁhhgﬁetlsgaoﬁhi%éhSi@efi)$ neebpor ted Uppeirdsasd i88.nd n
this structure, the cianper 84 fixes the disk 2 to the turn table 91
duri ng nount PHgtef ghéddi skripeto3thE thpimeitlambial drsThe @ .armret tigd
conprises nenbers which can be split into two, one above and the ot her

bel ow, and h&gsSésiehé FagAEENONPIred enitd ngddiaiten 2 0fop ndie ghimgosecof the
centering of the disk 10 with respect to the turn table 91, the magnetic
el ement is blereaNi-Aadnchpesipoflipnevenhscene epticones e chf ithe fiorawed tat
the center. OMng to magnetic suction force of the nmagnet housed inside
the cl anper 84cBnfleRéintignevkedel et eiechdngl ampdrti8n fifxddet Readi K 10
to the turn table 91. The clanp pressing spring 76 urges the clanper 84 so
that the cl &ApeFiBa tPoahs Beybadiche cbpssdst &fe iof reve nipped base

position which allows attachment of the cartridge 1 to the tray
20 and detachment the cartridge 1 from the tray 20, whereas the
loading position of the tray 20 is restricted to a position
which allows driving of the disk of the cartridge 1 by the
spindle motor 90.

The shutter opening job 124 is for opening the shutter
2 which is disposed to the cartridge 1, and is realized with
the opener 29, which is disposed so as to be freely movable in
a direction perpendicular to the loading/ejection.direction.of
the tray 20, and a cam guide (not shown).which is shaped as a
groove for instance to move the bpener 29 in association with
loading of the tray 20 and which is disposed to the back surface
of the upper base 83. 1In a condition with the tray 20 already
ejected, the opené£"29 has moved to the position which is for
opening the shutter 2 using the cam guide, and therefore, as
the cartridge 1 is placed on the tray 20 and the tray 20 starts

to be lcaded from the fixed state that the tray 20 is held by
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83, and the clanper 84 is fit to.a stopper 83b which is formed in the
through hol e 83a. Meanwhile, there is a through hol'e 83c to face Shgtipit hghh
edge of the clanp arm 73, and the other edge of the clanp arm 73 i s bent
so as to protrude to the back surface side of the upper base 83, thereby
formng the receiving part 73a. Fig. 5(a) shows a relationship between the
di sk clanp nechanism 192 and the tray 20 yet onmits the upper base 83,
while Fig. 5(b) shows the nechanical chassis 60. There is the projection
130 di sposed tgr cght-ridgehbol dghs- Bandthanepapst 28imeved ihe tdige QOioms
the tray 20 slides into inside the drive, that is, in the direction

denot ed at tReTRENGWCRlandle héie badilhgy dfredielal ay.020 thewsam guide, the
conpl etion, the projection 130 contacts the receiving part 73a of the clanp
arm 73. The Erangctperassf ngreprieng78%a¢nayge sirges the pranpcaiam7at ithesuch
a manner that the receivin% part 73a of the clanp arm 73 noves downward
about a ful cEdrnkhieeldei ofi fhehehitddice 2of anide thicampudrunr7 3 stag tFUNR0G5
However, contacting the projection 130 disposed on the tray 20, the

recei vi ng paPPengs apathetcrhfpsarmyl3fersesohn ¢kvolvessmbowd whiech ulsr um
in the direction denoted at the arrow B, so that the clanper 84 attached
for free rot83EP6A 1B thigeC hof enadinaed iforoat Wuyelop inkeser vt aad 73 hsves
down to the central portion of the disk which is housed in the cartridge 1
whose shutt ePepefdscprietHonwbedoresthed aatbing grapdethsl- dés 7ioe whiwdtemi | |

be described | ater has not noved up yet in this condition,
2 1s opened, the disk housed in the cartridge 1 can be engaged

with the spindle motor 90 and the optical pickup 99 can be moved
close. On the other hand, in accordance with ejection of the
tray 20, the opener 29 moves in the opposite direction to the
direction described above, and the shutter 2 moves in the
closing direction because of the closing spring.

The clamp preparing job 125 is realized with the disk
clamp mechanism 192 which operates as the tray 20 moves in the
vicinity of the loading position. As shown in Fig. 1, the disk
clamp mechanism 192 i1s attached on the upper base 83 and
comprises the clamp arm 73, the clamp pressing spring 76 which
supports the middle part of the clamp arm 73, and the clamper
84 which is disposed to one end of the clamp arm 73 and
positioned at a through hole 83a which is formed in the upper
base 83. In this strﬁbture, the clamper 84 fixes the disk 2
tce the turn table 91 during mounting of the disk 10 to the
spindle motor 90. The clamper 84 comprises members which can

be split intc two, one above and the other below, and houses
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chucking of 't he di sk does not occ ‘accordingly remains
st andby. “The cartridge positioning j he al i gnmeng ik ngpd 02
into the positioning holes 3 which is formed in the cartridge 1 will now
be described with reference to Figs. 6 and 10 through 12. The ali gnnent

pi ece 102A conprising the alignment pins 102 directed vertically to the
cartridge 1 can nove in the direction C, as paired projections (cam
follower) 108 which are forned in the side surface of the alignment piece
102A engage f&6rmaPB8tsin dg- wiltth adeE tdam g eavEEe 1D9r WS € Mo aree ot g
approximately in the shape of the letter Zin the slide cam 100 which
serves as a PanthRerbeix ditWad hparpeacEy P idie dalrn pakeéer 4t onve ToEnathiose
cross sectional shape is pentagonal and which are forned in the sane

di rection as®tRBepFof edtiERd dilt 88t PBAXOPC T hECAl igmmeANtpItngone 2vh balyaise
for free sliding wth cylindrical projections (not shown) whose cross
sectional 8 JONN2H0EL sHaD SRR uciOMdma fLor npasehhEes aabiani Enr &e o flitdposed
upright to the mechanical chassis 60. The slide cam 100 is in engagenent
for free sliBPAGSA BRYSCE henpiie ithor e B4, anfi ehe ava®mrisi ¢ e lgment,
direction perpendicular to the |oading/ejection direction of the tray 20
and whi ch sepiFafédmPRE Blalérse kbrderskolandgot kbel ithenf tamlet % 1 oadi ng
notor 61, the | oading gear system 66 and the |ike which are nounted to the
mechani cal chassisTﬁé‘{ P pfp§s¢pg'8pring 76 urges the clamper 84 so that

the clamper 84 floats beyond the top surface of the upper base
83, and the clamper 84 is fit to a stopper 83b which is formed
in the through hele 83a. Meanwhile, there is a through hole
83c to face the other edge of the clamp arm 73, and the other
edge of the clamp arm 73 is bent s¢ as to protrude to the back
sﬁrface side of the upper base 83, thereby forming the receiving
part 73a.

Fig. 5(a) shows a relationship between the disk clamp
mechanism 192 and the tray 20 yet omits the upper base 83, while
Fig. 5(b) shows the mechanical chassis 60. There is the
projection 130 disposed upright to.fhe right-hand innermost
éideofthetrayZO. Asthetray20slidesintoinsidéthedrive,
that is, in the direction denoted at the arrow A and the loading
of the tray 20 comes to the completion, the projection 130
contacts the receiving éért 73a of the clamp arm 73. The clamp
pressing spring 76 always urges the clamp arm 73 in such a manner
that the receiving part 73a of the clamp arm 73 moves downward

about a fulcrum which is in the middle ¢f the clamp arm 73.
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'and-eﬁgages

projection 100a protrudes from d - en(

for free sliding with the groove-shaped | oad cam 249 whichis digpgﬁ d,@g
the vicinity of the side portion which is parallel to the rack 4 pé d
to the back surface of the tray 20 and is opposite to the opposite side to
the rack 40. The |oad cam 249 conprises the slanted portion 249a, which is
sl anted at about 45 degrees for instance so as to slightly nove the slide
camin the vicinity of the |oading position at which |oading of the tray
20 ends, andlPWEVEXt eFRTbACHORY it RA9BeChAPEN 3@ dé@@@isga*o@j%gtm thayst@nt ed
portion 249a and guides the camsliding part 100a in a direction

per pendi cul ath€orERBIVEAGeParHi Fé2tdlorhet clih@n pay 20. rpseackid Ievalves

di sposed to the slide cam 100 at such a position which is opposed to the

| oadi ng gear 208y§t Rt 664l ahdmabn tHe cdmasitidimgoparted eat hevasromn Bheso
slanted portion 249a, the rack part 110 engages with the m ddle gear 65
whi ch is onet§éar thevatampae Hbtortahahdipn heedr rpbagéan tesbhofhehe at
reduction | oadi ng gear system 66. The rack 40 and the drive gear 66a get

di sengaged fF6ﬁ1gé@ﬁto?ﬁ§ﬁ aft ERct Gl 3P engagerene vV eR tFOWThel i tdtf €ajdara b5,
whereby the gears are switched. Although the tray 20 | oses driving by the
drive gear B6&tasnacfeshiptdéskitischthe kawsedi 8 nghpararoniss st sthopprd
by the slide cam 100 after slightly noved while traveling on the slanted
portion 249ashthécs|{de errn100iaWsVes /i fibke thie rrecvior peppandi CUIvErich
the travel direction of the tray 20 as the notor 61 rotates even after the
| oadi ng of tHeéldrksy EEcrihad ﬂﬁgeéa@hﬁ‘%lﬁ% fgvE&r 8P 100a i Aovess ondid ion,

.extension portion. _ .
o chucking of the disk does not occur and the clamp 84 accordingly

remains standby.

The cartridge positioning job of inserting the alignment
pins 102 into the positioning holes 3 which is formed in the
cartridge 1 will now be described with reference to Figs. 6 and
1¢ through 12.

The alignment piece 102A comprising the alignment pins
102 directed vertically to the cartridge 1 can move in the
direction C, as paired projections {(cam follower) 108 which are
%ormed in the side surfaégrof the alignment piece 10ZA engage
for free sliding with the cam grooves 109 which are formed
approximately in the shape of the letter Z in the slide cam 100
which serves as a cam member and as paired cylindrical
penetrationslo2,whosecroéésectionalshapejjspentagonaland
which are formed in the same direction as the projecting

direction of the alignment pins 102, engage for free sliding

with cylindrical projections (not shown) whose cross sectional
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249b. As the sl de cam 100 ST ens o 5 fhe cam

grooves 109, and the alignment p 2 rise. Wien the no n STﬁFLgﬁh?e
opposite direction, operations opposite to this are perforned. in
Figs. 10 and 11, the loading notor 61 keeps rotating even after the tray
20 has been drawn, the mddle gear 65, which is within the | oadi ng gear
system 66 and drives the rack 110 of the slide cam 100, noves the slide cam
100 in the direction D. After the tray 20 has been drawn, therefore, the
al i gnment  pi AS3PE21F | S G v foke lpsspRren? g Wolds a3eodl spesedamridge 1
which is on the tray 20. The alignnment pins 102 then engages wth the
posi ti oni ng K&l &§e3TgChaRd ceédr Chiagge S1 &Ft er passing through the through
hol es 20a of the tray 20, thereb% conpl eting positioning in the direction
which is parallel TP $hede Gioraé8Uots tihectbsReRpNERE 9% firesi gibidheg along
cartridge 1. The slide cam 100 and the alignment piece 102A will be

descri bed i nt88t BRL LAt er. widd 148t - sthdgd @pitwddgedm 266lidisiotdort he rack 40
of the tray 20 not shown after transm ssion of the rotations of the

| oadi ng not oPe6ReREIgUBAFI &Y W2 1pRE1INGY gdles tdear dbseantion el Ithkeet b2y tHe

| oadi ng gear system 66, and the tray 20 therefore noves. The alignnent
pi ns 102 engdfe WhriRlt herpsatefokifgt hdvessesheldene’@aand itdye 11iks finoni s
after | oaded as shown in Fig. 5 (b) , thereby realizing a function of

mai nt ai ni ng FAE tPRA+BACECtHetlpertchd odidsingl oo elSESThef ey e Isipiendl e

motor 90 and _the cartridge 1 in the spindle notor 90 and positioning the
which are mounted to the mechanical chassis 60 {Fig. 1}. The

projection 100a protrudes from one edge of the slide cam 100,
and engages for free sliding with the groove-shaped load cam
249 which is disposed in the vicinity of the side portion which
is parallel to the rack 40 disposed to the back surface of the
tray 20 and is opposite to the opposite side.to the rack 40.
The load cam 249 comprises the slanted portion 249%a, which is
slanted at about 45 degrees for instance so as to slightly move
the slide cam in the vicinity of the loading position at which
loading of the tray 20 ends, and the extension portion 249b
f': whiéh is contiguous to the slanted portion 249a and guides the
camslidingpart100aj11adirectionperpendiculartofhetravel
direction of the tray 20. A rack 110 is disposed to the slide
cam 100 at such a position which is opposed to the loading gear
syst@n66,andensthecamsﬂidiﬁgpartIOOaHmvescnltheslanted
portion 249a, the rack part 110 engages with the middle gear

65 which is one gear toward the motor 61 than the drive gear

66a of the reduction lecading gear system 66. The rack 40 and
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‘cartridge 1 at such a position whi: yes not “contact ‘The
assi st arns 104 which assist rising the alignment "pins 102 arg ¢igrased
to the nmechanical chassis 60 in such a manner that the assist arns 104 can
freely revolve. The assist arnms 104 is driven through cam plates 119 which
are disposed to upper portions of the alignnent pins 102, as the slide cam
100 noves in the right/left direction. The assist arns 104 supply force
whi ch hel ps tge al ignment pins 102 to rise, from below the alignnent pins
102 during | 688i AGLVEnIeRE @RRfck HESenIRIdst kP ath iHd artfiaydht does
not match with the position of the tray 20, the m sregistration of the
cartridge 1 FEI3EBPPBEL BYthi ERet ReddilEgARBAt O8I nyhedebrotded Jeqts ire
positioning holes 3 of the cartridge 1, whereas if the msregistrationis

| arge, even WHERCPRE- alilgheest bhad re) 2§el cgef shined MedausBe Air Stodeage of
the insertion force, the assist arnms 104 provide insertion force as an

assi st only 86Ri#Y 2 RSBt 6F Shicnethri gamentiping Aopt i HiQR tife stopped
positioning holes 3 so that sufficient force for correction of the

mi sregi st rat PHNCRE | $1Hee ravilde 2 Fea i ahtl haeved swdtlicort ragfe ride a8 ng
the assist inmrediately before the conpletion of the rising. In addition to
these functi b8, StARLE8dsPeIthris24904 RaPesSaldaneemon 08f mpEser Lt the
novenents of the detecting |evers 106 in the direction toward the

cartridge 1 3FFertipR PR iGH aever sheder gk digtactinm efatle detast2i0ng

holes 4 of the cartridge,
as the motor el rotates even after the loading of the tray 20,

and the cam sliding part 100a moves to the extension portion
249b. As the slide cam 100 moves, the projections 108 rise along
the cam grooves 109, and the alignment pins 102 rise. When the
Imovement is in the opposite direction, operations opposite to
this are performed. |

As shown in Figs. 10 and 11, the loading motor 61 keeps
rotating even after the tray 20 has been drawn, the middle gear
65, which is within the loading gear system 66 and drives the
rack 110 of the slide cam 100, moves the slide cam 100 in the
directlon D. After the tray 20 has been drgwp, therefore, the
alignment pins 102 rise toward the positioning holes 3 of the
cartridge 1 which is on the tray 20. The alignmént pins 102
then engages with the positioning holes 3 of the cartridge 1
after passing through the throuéﬁ holes 20a of the tray 20,
thereby completing positioning in the direction which is

parallel to the surface of the disk which is inside the

cartridge 1. The slide cam 100 and the alignment piece 102A
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Det ection of the state detecting holes 4 of the cartridge 1, namely, the
cartridge positioning job 126 shomn”in“Figf'ZBﬂ“MATT‘ﬁOM/be,dééCthé@j@[%@;
reference to Figs. 12 through 18. Fig. 12 is a drawing for describing ™ ““ R
novenents of the paired detecting |levers 106 inserted in the state
detecting holes 4 of the cartridge 1, Figs. 13 and 14 are drawi ng for
describing a state that the detecting |l evers 106 are urged by torsion
springs 111, and Figs. 15 and 16 are drawing for describing a state that
the detectinyitdversdader Hped dat slatiag litétther Thetashreta¢ie drhte gear
detecting holes 4 of the cartridge 1. In any one of the draw ngs, the
nmechani cal cR&s$TSVED the rapk el ftoe thay S0t cihopros T &k dstarsniicrs i For
the DVD-RAM cartridge 1, a detecting |ever 106a corresponds to an
active-side 8ét EEFi ﬁ@t%#@nﬁm@fetlaedg@@@%n@mgmp*é%rmlm a wiljlgy X505 the
corresponds to a wite protect detecting hole. In Fig. 13, although not
shown, the alilgAABNICHI k> BOR theelike o Sttdte Ipeding bearnsested ¢o, tarel
positioning holes 3 of the cartridge 1. At this stage, a projection 112 on

the inner sFB8& &FfavhéClsFha&céant100ves-in contact with an F-portion of
the assist arnms 104. The assist arns 104 have such a structure that the
assi st arns 104 cahlBevbly@iHoging ey cingdn wiirdf the @3 ighenime holes
revolution shaft 113 is held for free revolutions by a revolution shaft
hol di ng part>dtt thé FeEhaki¢al enddsis aboendrasieshas stimwn postige 5&) ,
mai ntained in the state_shown in Fign 13, whereby rising of the detecting
| evers 106 i ghereby realizing a function of maintaining the clearance
between the disk 10 which is held by the spindle motor 90 and
the cartridge 1 in the spindle motor 90 and positioning the
cartridge 1 at such a position which does not contact the disk
10.
The assist arms 104 which assist rising of the alignment
pins 102 are disposed to the mechanical chassis 60 in such a
manner that the assist arms 104 can freely revolve. The assist
arms 104 is driven through cam plates 119 which are disposed
to upper portions of the alignment pins 102, as the slide cam
{”. 100 moves in the right/left direction. The assist arms 104
supply force which helps the alignment pins 102 to rise, from
below the alignment pins 102 during loading. In the event that
the position of the cartridge 1 does not match with the position
of the tray 20, the misregistratioﬁ‘of the cartridge 1 is
corrected with the alignment pins 102 forced intoe the

positioning holes 3 of the cartridge 1, whereas if the

misregistration is large, even when the alignment pins 102 get
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i suppressed. At this stage, front edges 114 of the assist arns 10%3%f'¢2ﬁﬁ
“fevolved in the direction H as shown in Fig.-'14, so:that rising of the®
paired state detecting levers 106 is prevented, and as a result, the state
detecting |l evers 106 are pushed down in the direction Gwhich is a
direction away fromthe cartridge 1. The state detecting | evers 106 are

al ways urged by the torsion springs 111 and are therefore always under a

| oad which revolves in the |I direction about a revolution shaft 115, as
shown in Fi gdefmrmgiebendysefol kbordesiconl .thepinpagstitt fowcd ntheonsacst
with the state detecting |l evers 106, while the other ends of the torsion
springs 111 amend nl Gomtractids tinsdre wal | foser facesn ofsshet nechaniical ng
chassis 60. However, as described earlier, the assist arns 104 prevent
revol vi ng noveérsEttsi @f ofhehe 8 1HINQ00% istsal 82 disttee tihegpbeveisn106. hdhes
revolution shaft 115 of the state detecting levers 106 is held for free
revol uti ons By sa éhatutsudif ishiaftt hWolmdiendf pardomfedthieomechartieal chassis 60
not shown. After the slide cam 100 has noved in the direction Din Fig. 6
and the ali gmEmegistsafki2rhané lbbenpiosededd ifunttheer,pdgi bthenanfuhot sn 3
of the cartridge 1, as shown in Fig. 16, since the projection 112 on the

i nner si de offt Felskisdaocahel106sips immednbéel ywbehodeponei omspbétihe of
assist arns 104, the assist arnms 104 revol ve about the revolution shaft
113, as showthienripiigg.12Ifir addihéost Apetbésprigstngonhe shat@ssletecsimg

| evers
104 have a function of restricting movements of the detecting

levers 106 in the direction toward the cartridge 1 after the
detecting levers 106 have left the state détecting heoles 4 of
the cartridge.

Deteétion of the state detecting holes 4 of the cartridge
1, namely, the cartridge positioning job 126 shown in Fig. 25
will now be described with reference to Figs. 12 through 18.

Fig. 12 is a drawing for describing movements of the
paired detecting levers 106 inserted in the state detecting
holes 4 of the cartridge 1, Figs. 13 and 14 are drawing for
describing a state that the detecting levers 106 are urged by
torsion springs 111, and Figs. 15 and 16 are drawing for
describing a state that the detecting levers 106 are detecting
thether there are the state detecting heles 4 of the cartridge
1. In any one of the drawings, the mechanical chassis 60 is
omitted for the simplicity of illustration. For the DVD-RAM
cartridge 1, a detecting lever 106a corresponds to an

active-side detécting hole while a detecting lever 106b
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106 as' shown in Fig. 13, in the opposite direction to the direction H
Wwhich is shown in Fig. 14. Hence, even if the alignnent pins =102 g#tzi05
deviated fromthe positioning holes 3 and a portion closer to the

al i gnment pins 102 bend, pushing-up parts 114a close to the front edge 114
provi de an assisting action of pushing up at about the alignnent pins 102.
The state detecting |levers 106 are rel eased fromthe suppressing force of
the assist arnms 104, and because of the effect of the torsion springs 111,
revol ve in thediagstridn o showi tian (Rigred5 ddbimitindéralevol uti on shaft 115
toward the cartridge 1. Illustrate in Fig. 14 is the state that the state
detecting | evers 106 drg-i A3thelshatighdebecshngnhoties dlpfnmeet whns ridye
1, in which the state detecting hole 4 corresponding to the detecting

| ever 106a areoify itrthe débéet vrg bteveesinBérisd-if UN 2006 bbikedio Btat @
detecting swtches 105a and 105b, which are disposed on the circuit board
116 and posi tdfohed crt cigtgeed poAdi Nyl pesiatiieons i jtehe: istral €2 det ebkigper

| evers 106a and 106b as shown in Figs. 12 and 17, detect this state. The
state detectiing i tttkes1108 hawel8Of dacihoncotafudginy,an Foumghtide of
detecting |l evers 106, a condition of engagenent with the detecting holes
52 of the cartha dgeistandnglétOect | Tige whetitser airtns 184 gosst blueht ® saridetumet he
disk 10 which is stored in the cartridge 1, the back and the front
surfaces of tthetdibk 48sand awmms eldbt diarg reapdoist ybofitt Aeralrskutllon Adcafdi ng
to the present invention, the detecting |evers

113, and the revolution shaft 113 is held for free reveolutions
by a revolution shaft holding part of the mechanical chassis
60 not shown. This posture is maintained in the state shown
in Fig. 13, whereby rising of the detecting levers 106 is
suppressed. At this stage, front edges 114 of the assist arms
104 are revolved in the direction H as shown in Fig. 14, so that
rising of the paired state detecting levers 106 is prevented,
and as a result, the state detecting levers 106 are pushed down
in the direction G which is a direction away from the cartridge
1.
The state detecting levers 106 are always urged by the
torsion springs 111 and are therefore always under a load which
revolves in the I direction about a revolution shaft 115, as
shown in Fig. 15. One ends of the torsion springs 111 are in
contact with the state detecting levers 106, while the other
ends of the tersion springs 111 are in contact with the wall
surfaces of the mechanical chassis 60. However, as described

earliler, the assist arms 104 prevent revolving movements of the
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106 are:interposed between the state detecting switches 105 and_ i}h
‘detecting holes 4 of the cartridge 1. However, the state detecti gﬁ”\j 2005
switches 105 may directly use neans which detects the detecting holes 4 of
the cartridge 1, and if the structure allows, the alignnment piece 102A and
the state detecting levers 106 or the alignnment piece 102A and the state
detecting switches . 105 may be integrated as one so that the detecting
holes 4 of the cartridge 1 will be detected at the same time as insertion
of the alignfémtoidss LG nogn lenerpodiObi-onThg holesuBiofi sheftchifrofigerd.
The auxiliary job for cartridge positioning will now be described. As
shown in Fi ggtatE deteegh nme levistisng Ofeals e kst oant wa ustvglutieontd;y

whi ch restricts the position of the alignment pins 102 in the

f or war d/ backwave lditiest Fba L antb i oh [ IJUNT2006 rserhassi el ghgeisde femoer
with which the position in the forward/ backward direction can be adjusted
rel ative to H®wmechani cal chassis 60, to the mechanical chassis 60. It
has a function of mnimzing a gap between a gui de groove 117

appr oxi mat el y shapédteirkehaus badie ycan vildQihme glcomes ihothei dsranteoonfDtire
adj ust plate 103 and the guide part 118 of the alignnent pins 102

i medi atel y Béfor & ehe fhegridenmsings pios ldiigdge ambdent Hengsogiad ani righe
holes 3 of the cartridge 1, and holding the alignment pins 102w t hout
rattling in PrReitiendacdhbaerwdrdfdihectrohride Juide grooveirlFigs 16,
approximately shaped |ike nutually diverging slopes for exanple, and to be
nmore speci fi 81Nkgsthe shapectiian A€ pottthe inner side of the slide cam 100

L is in contact with J-portions of the assist arms 104, the assist
arms 104 revolve about the revolution shaft 113, as shown in
Fig. 12 from the state of pressing the state detecting levers
.106 as shown in Fig. 13, in the opposite direction to the
direction H which is shown in Fig. 14. Hence, eﬁen if the
aiignment pins 102 get deviated from the positioning holes 3
and a portion closer to the alignment pins 102 bend, pushing-up
parts 1l4a close to the front edge 114 provide an assisting
éction.of;mlshing'up at about the alignment pins 102. The state
detecting levers 106 are released from the suppressing force
of the assist arms 104, and because of the effect of the torsion
springs 111, revolve in the direction.I shown in Fig. 15 about
the revolution shaft 115 toward the cartridge 1.

Illustrate in Fig. 14 is the state that the state
detecting levers 106 are in the state detecting holes 4 of the
cartridge 1, in which the state detecting hole 4 corresponding

tc the detecting lever 106a among the detecting levers 106 is
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_Lhﬁ[[hequUrfaCégffapered over nmultiple stages as shown in Figs. 52(3) and
52(b)." In Fig. 52(a), the guide part 118 is |located below the gui 8ejig§omng
117 and there is a |l arge gap between the guide part 118 and the guide

groove 117, whereas in Fig. 52 (b) , the guide part 118 is | ocated above
t he gui de groove 117, the gap between the guide part 118 and the guide
groove 117 is small, and the guide part 118 is positioned by the guide

groove 117. Next, the job during which the side arns 143 press the
cartridge 1, HafMeE- t & 4teb dex@ cdiomh Swi trihgs 2956 ldnchoW He wdesdr ised
with reference to Figs. 19 through 24. Fig. 19 is a drawing for describing
a rel ati onshidsdSPEsOReSR tthe Clareide besirder! 170 aqed posd tslongsl ¢égm 100, and
Fig. 20 is a draw ng which shows structures of the traverse hol der JUN
200R 70 and &93i@SPRIFLTY WAF EhiPRs £ &her §Hgee Wegiaw imshBerersi §06a 2mnd
shows the shape of the cam groove of the slide cam 100 which governs
operations ofl0%F afiYmmhtipFho3o7lAmdd Rd, siidecar hivis stRitgs. Dire afdt23
are drawi ngs which show the respective states of the side arm71. Fig. 24
i s a draw ngofitieeh igHofel Behesitiohavet a vt tdte ofi dedai nuv7 1t ket eipgs thise
tray 20. The side arm 71, which restricts novenents and vibrations of the
| oaded cartrFG@§6CE18A LRECEEay 020, 2af@ndisiiga afmespriosgent2 Wil ¢heur ges
the side arm 71 against the cartridge, are disposed on the |eft-hand side
and the ri gh?ﬁﬁﬁﬁgléligd}éo%ﬁ?%lew Siir Fhe e B ridee feehdniebecEhag sike B0« Tie

side arm 71 has a function of urgin% the cartridge 1 against the tray 20
and t he 1s possible to write in the disk 10 which is stored in the

cartridge 1, the back and the front surfaces of the disk 10 and
a recording capacity of the disk 10.
According to the present invention, the detecting levers
.1D6 are interposed between the state detecting switches 105 and
"the detecting holes 4 of the cartridge 1. However, the state
.detecting'switches 105 may directly use means which detects the
detecting holes 4 of the cartridge 1, and if the structure
alleows, the alignment piece 1024 and the state detecting levers
106 or the alignment piece 102A and the state detecting switches
105 may be integrated as one so that the detecting holes 4 of ...
‘the cartridge 1 will be detected at the same time as insertion
of the alignment pins 102 in the positioning holes 3 of the
cartridge 1.
| The auxiliary job for cartridge pesitioning will now be
described. As shown in Figs. 10 through 12, fixing means fixes
an adjust plate 103, which restricts the position of the

alignment pins 102 in the forward/backward direction and which
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tray 20 against the nmechanical chassis 60, elininating rattling between
the cartridge 1, the tray 20 and the nmechanical chassis 60, auﬂngg@c%@ﬁ
vi brations and noi ses which are created as the disk 10 rotates. h

in Fig. 19, paired pins, nanely, camfollowers 183, which are |ocated on
the opposite side to the alignnent piece 102A and protrude at one edge of
the traverse holder 70, engage for free sliding wth the two cam grooves
109 which are fornmed approximately in the shape of the letter Z in the
slide cam 100SF &% paHde M aach ot Mk cipai e P eeviol et b the
supporting sggjts 84 protrude perpendicular to the cam followers 183 on
the both si ddLTREHEATHIEE itk GC IR tFav s ead ottt B2l athdvonta sue f ace
paral lel to the disk surface, and - 8 JUN 2005 the traverse holder 70 is in
engagenent oMREVERY 1§67 16t 60 h&ontBRaRFERRNéRadsFE26016h60t t hie has
revol ution supporting shafts 84 for free revolutions. Hence, as the slide
cam 100 sl i dedYIFE MW EciigH Wit P trttesivel Tidetdomrot the
tray 20, the traverse holder 70 revol ves about the revolution supporting
shafts 84 i n2KELGFdATcE haprs dHdwe BTt U o ahhvafiddve s Ipevffane sl ide
cam 100. This slide cam 100 thus constitutes raising/|owering nmeans which
rai ses and | WSS FeO Lt FRG st Holdért €76 O3rarendie BEldhewst Alkigf thet he
traverse holder, 82 is flexibly supported by the rubber danpers 71 for

i nst ance, mh?gﬁg“@€ﬁ§tPﬂﬁ?e19ﬁelﬁﬁﬁﬁé?tﬁéﬁbé?§?fanﬁh@h%l¥@&m%@t5%¥%&sl@%,

on the engage with the positioning holes 3 of the cartridge 1, and
holding the alignment pins 102 without rattling in the
forward/backward direction. The guide groove 117 is
approximately shaped like mutually diverging slopes for
‘example, and to be more specific, has a shape with the both
inclined surfaces tapered over multiple stages as shown in'Figs.
o2 (a) and 52(b). In Fig. 52(a), the guide part 118 is located
below the guide groove 117 and there is a large gap between the
guide part 118 and the guide groove 117, whereas in Fig. 52 (b},
the guide part 118 is located above the guide groove 117, the
gap between the guide part 118 and the guide groove 117 is small,
and the guide part 118 is positioned by the guide groove 117.
| Next, the job during which the side arms 143 press the
cartridge 1, namely, the job 128 shown in Fig. 25 W}ll now be
described with reference to Figs. 19 through 24.
Fig. 19 is a drawing for describing a relationship
between the traverse holder 70 and the slide cam 100, and Fig.

20 1s a drawing which shows structures of the traverse holder
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“fiour:.corners of the traverse hol der 70. Flexible supporting by neans of
‘the rubber danpers 71 realizes an effect of reducing an influence?oggw 2005
recording in and reproduction fromthe disk 10 upon application o e
vi brations or inpact fromoutside upon the main unit 140 of the optical

di sk record/ reproduce drive. Attached to the traverse holder 82 are the
spindle notor 90 which holds rotates the disk 10, the nmain shaft 97, the

sub guide s t 98, the optical pi.ckup 99 which is held for free sliding
in the |ongitUdirh&l éd??@%t‘%}ﬁc@f ‘“%H&hg&isd@ SHAFE G VA D ECERE T eaklsT out

i nformation f;P”%the ghsk or mmuie% information in the disk, and the
traverse not ot §4WH ERE mARS CfuENRCRRE T && Blie $hidopamealOpieke 99
in the radius _direction of the gisk al.ong the guide shafts 97 and 98.
Hence, - 8 JUY'2U0Y SBSfR&EIPPaVRt B RILGEMeRG PIRAD biAgh o itk Rictl on
of the slidgvcan1£%0, thg travg;se base 80 noves closer to the disk 10
whi ch is housedSn?cha"dart rityd v RIS HtHED Fhergthoorespereldpes ¢ od
not ches 86 in symmetrical arrangenment, one on the |eft-hand side and the
ot her on thecﬁ?ﬁﬂF-ggﬁaa§WU2}'f5Fﬁgdg§nl?H%dEBWHngi%EQ%%ﬁﬁéﬁﬁéa RS thion
traverse hol der 7Q, ~and power points 77 of the paired side arns 143,
penetrating t e"‘%bl&lﬁarﬁ al® *rassis 7Z]O,Cjai?’r”i‘-:p?l Fhedftaact28m t h edges of the

not ches 86. The pag ed side ar 1¢§ are arranged in the both side
surfaces of the medhanttaf 3Hadsi ¥268! rRPERIERE MAYEEI pappd wErAions
supported by t which is disposed to the both side

surfaces of Pﬁgghgefggégé‘ggrégEgée.%8on the tray 20, and a side arm spring

' 72, which urges the side arm 71 against the cartridge, are
disposed on the left-hand side and the right-hand side side
surfaces of the mechanical chassis 60. The side arm 71 has a
function of urging the cartridge 1 against the tray 20 and the
tray 20 against the mechanical chassis 60, eliminating:rattlihg
between the cartridge 1, the tray 20 and the mechanical chassis
60, and reducing vibrations and ﬁoises which are created as the
disk 10 rotates.

As shown in Fig. 19, paired pins, namely, cam followers

183, which are located on the opposite side to the alignment
piece 102A and protrude at one edge of the traverse holder 70,
engage for free sliding with the two cam grooves 109 which are
formed approximately in the shape of the letter Z in Ehe slide
cam 100 and are parallel to each other. Paired revolution
supporting shafts 84 protrude perpendicular to the cam

foilowers 183 on the both sides at the other end of the traverse

holder 82 and on a surface parallel to the disk surface, and
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:wﬁéchéhrbal.chaSSiSJGOhaé shown in Fig. 1, so that the side arns _143 n_._-
freely revol ve about the revolution shaft 78. Further, the side ;?n#ﬁ?4®95
are located in a symetrical arrangenent, one on the left-hand side and
the other on the right-hand side, with respect to the center line of the
cartridge 1 which has been [|oaded into the nechanical chassis 60 as
shown"in Fig. 24. Torsion springs 143a are attached to the side arms 143
and the mechani cal chassLs 60, and.the urging direction of the torsion
springs 143a“i'§ gFﬁ§§§S?n gldFredti i 6F RBYFAGUERE PBI FRS Qﬁarﬁﬁﬁﬂﬁ%alﬁon
79 of the si arms 143, that is, the direction K Hence, as the traverse
hol der 70 asggﬁdg"?cé“ﬁélﬁa' nEE3GFLSapH PEattort o rﬁVﬁlriélsqrugwm iy .
descend. Wth reference to Fig. 21, a description w now be given on e
timng of op&Pafidn 4ngFo?ﬁ%% Bﬁv?ﬁ%t%ﬁgﬁectﬁ@%cepoﬁ%i%ﬁ%is : dﬁﬁm3ﬁﬁb
shape of the ca rooves 109 which are forned approxinmately in the shape
of ltohe |etteFEi‘TF% Hhet G3mRe CIimvEss T Gare tA1 ité‘ﬁngﬁﬁvﬁﬂeféé%eqelz‘%na?rﬁ the
engagenent of the_ _traverse holder 70. The starting point for the _
prgjgctions §6§y0¥oth ¢ di5agmren hoilded 162neveireporhest diha ke vedmtgcaoves
109, and the startin oint for the camfollowers 183 of the traverse

hol der 70 isSNPBBF%fggogh?ﬁEsc ﬁ1b?d%ﬁ%%rQ®@¢eFW¥§?,tﬁ%sﬂﬁﬁﬁ?éfigéﬁscimgogf
t he al i gnment _pi ece A _rise in the camagrooves 109 of the slide cam
before the ?F§98?§e}aglaértg8 dbéde FABnLPRe allhgsnsAtidsi sea 169Athaigches

- iti i rtion of the alignnent pins 102 into
the top posi cttclarcl)gt:?'ggtlegsreafsiong lowering mgeans wh‘i)ch raises and lowers the

traverse holder 70.
Further, as shown in Fig. 1, the téaverse Holder 82 is
filexibly supported by the rubber dampers 71 for instance, which
. constitute the damper members, and the fixing screws 85, on the
.. four corners of the traverse holder 70. Flexible supporting '
by means of the rubber dampers 71 realizes an effect of reducing
an influence over recording in and reproduction from the disk
10 upon application of vibrations or impact from outside upon
the main unit 140 of the optical disk record/reproduce drive.
Attached to the traverse holder 82 are the spindle motor
90 which holds rotates the disk 10, the main shaft 97, the sub
guide shaft 98, the optical pickup 99 which is held for free
sliding in the longitudinal direction of the guide shaf?s 97
énd 98 and reads out information from the disk or writes
information in the disk, and the traverse motor 94 which moves,
using the reed screw, the optical pickup 9% in the radius

direction of the disk along the guide shafts 97 and 98. Hence,
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i oS;tlonLng holes 3 of the cartridge 1 conpletes. That is, when
arriving at N-points on the cam grooves 109, the cam fol | owers 1838of/Utha)05
traverse holder 70 are at O points, and at this stage, the side arnms 143
are yet to urge the cartridge 1. In other words, this is the state shown

in Fig. 22. As the |oading gear system 66 of the |oading notor 61 further
noves the slide cam 100, while the alignnment pins 102 only nove on flat

he hel ght of L K CarLGRREE éoigg‘%éi ?ﬁs@%aﬁgﬁﬁggohﬁme 76 kGt r¥ &t ng.

t he hei ght of 't hie aI| nnen

and as soon .t tra rse er 70 arrives, at P- ts, the nts of

appl i cation %%‘C?the E rﬁﬁ§r§8u%a8ﬁ ?Re MEyy r? 4 R Eh%%ﬁl$%

Fig. 23. Aft 8 JCN 2003_th|s side arns, 14 are held only at the
hﬁ% s

poi nts of appllcatloﬁs7 5ﬁ§dtﬁg' Aol 78, the power points 77
float fromthe not%hes 86 and | ose Ege % ntact with the traverse hol der

70. In short, aftef tﬁg°83r€P|568 1 5§Ft@6ﬁé@a&ﬁ§dfpféﬁhﬁ? feardd of

Lhe alt anrent. gt 402, LG oesl dep%é”‘%@%“%q? b AL A et

Fur thor  “as. ORBH TR s L8R %%ga%?%'ah's"” R i da%f,cﬁs. on

flose (o the ehirar: pQ?fs'%ﬁﬁoi fhi BT Rorne s%%%%# o F o ke G "

cartridge 1 an getg§mscfggr Q ngftﬁgqngéhghlcal chassis 60, are in
contact with edges of the notches 86. The paired side arms 143
are arranged in the both side surfaces of the mechanical chassis
60, with the middle parts axially supported by the revolution
shaft 78 which is disposed to the both side surfaces of the
‘mechanical chassis 60 as shown in Fig. 1, so that the side arms
143 can freely revolve about the revolution shaft 78. Further,
the side arms 143 are located in a symmetrical arrangement, one
on the left~hand side and the other on the right-hand side, with
respect to the center line of the cartridge 1 which has been
loaded into the mechanical chassis 60 as shown”fﬁ Fig. 24.
Torsion springs 143a are attached to the side arms 143 and the
mechanical chassis 60, and the urging direction of the torsion
springs 143a is always in a direction of moving the points of
application 79 of the side arms 143, that is, the direction K.
Hence, as the traverse holder 70 ascends, the points of

application 79 of the side arms 143 descend.

With reference to Fig. 21, a description will now be given
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“At:last; when the cam f.ol llowers 183 of the traverse holder 70 arrive at
‘the Nepoints on the slide cam 100, the disk 10 gets placed on -t feJUllr 8005
table 91 of the spindle motor 90 which is fixed to the traverse hol der 82,
at the same time with which the disk 10 floats inside the cartridge 1, the
cl anper 74 which wused to be in the standby state clanps the disk 10 and
the |oading conpletes. Following this, the spindle notor 90 rotates the

di sk 10, and recording.or reproducti,on is started, Al though the traverse

hol der 82 anénkﬁg} Fﬁ%lp MQQﬁratﬁ?Qﬁ%?§ﬁ§hﬁQﬁ43QMﬂ{h?i§?§9ﬁ%$lve

enbodi nent, an Lternagive structure qu{%e used in which t@g traverse
I

hol der 70 is omtred, PegSFURM2b08 THPSITadEametoeraryest L) drives are
traverse hoI%er S%T and t he %r verse hol der 82 drives the side arns 143.
This is the $64UEHcEPBFOr6RARGYot Pt HE SRS Gdetde 1Sttt thdsklgentede
descri bed ab%%%lh% usg%, tqg cartridge 1 is ggt urged during | oading of the
ORer &5 & 1L RETT & 256 S P SnodthISPIRARNEThe I ddifet i on

cartridge 1, and
in |load realizes efngHs thgﬁ t he | oadi ng notor 61 does not need a high
I

torque, the &4rive FedtitPES dii'y 1ow el ectric power consunption and the

lives of the drivigﬂenenbers such.a% %ear% are | anger.. Operations of the
r

optical - di sk record/'Feprodic8IdPPIET havi h§Ss&erIZIns ¢ &odSni 11 now

be described_in relation to exanpl e of reproduction fromthe cartridge

1° Ao I nser ProTRte TEckph PP Bl THR RA L T dgbe 1oH (H ANE Tara e 1

placed -on th%h%r%¥a%9inghgokﬂﬁe£é£09héOégﬁ %gliéﬁgggjféfqagckhe traverse
holder 70 is M-points on the cam grooves 109.

First, the projections 108 of the alignment piece 1022
rise in the cam grooves 109 of the slide cam 100 before the
traverse holder 70 does. When the alignment piece 102A reaches

" the tbp position and insertion of the alignment pins 102 into
the positioning holes 3 of the cartridge 1 completes. That is,
when arriving at N-points on the cam grooves 109, the cam
followers 183 of the traverse holder 70 are at O-points, and
at this stage, the side arms 143 are yet to urge the cartridge
1. In other words, this is the state shown in Fig. 22. As the
loading gear system 66 of the loading motor_6l further moves
the slide cam 100, while the alignment pins 102 only move on
flat portions of the cam grooves 109 but does not change in the
direction of the height of the alignment pins 102, the traverse
holder 70 keeps rising, and as soon as the traverse holder 70

arrives at P-points, the points of application 79 of the side

arms 143 abut on the cartridge 1 as shown in Fig. 23. After
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the tray 20 through the stopper which is disposed to the tray 20, and

“manual” Toadi'ng of the tray 20 into the disk record/reproduce drve B8O 2005
starts. During the nmanual |oading of the tray 20, the eject end swtch
(not shown) of the tray detects a signal indicative of passing of the tray
20, a drive voltage is applied to the loading notor 61, and as the drive
gear 66 which follows rotations of the |oading notor 61 rotates, automatic
| oading of the tray 20 starts. At this stage, being under no excessive
| oad, the tr&Pig,JUN2605 26 Ew0dURl R arves.d [amiediadt élhg Ipefiore tdfe tray 20
reaches a position at which insertion conpletes, when the projection 100a
of the slidéreamcedeomfi®chndnghgesewintine Ebadt céin 24% whiwdr ipints
di sposed to the bottom surface of the tray 20, noves passed the slanted
portion 249a’df filkétll dagrcame249tghspsodéd argl tlhvs ehathromorgarcitace thf titve
tray owing to the drive force of the tray 20, horizontal-direction drive
force devel opsavRreRe nellidges dédm 100 sawd tthe f$ldrdéheamakis idgeed tiowar d t he
ri ght-hand side. The rack gear 101 engages with the middle gear 65 while
the slide caRP$O0imBeesanewdidethey rivghns hahdtiss deligimeemi dulres Ifbhr 8%
starts driving the slide cam 100. At about the same tinme, the drive gear
66 devi ates FE8f BRBSr 48R dDeoft tike trHyin@of@ndf hienalrtihg nprofr tdve ttiraay 20
by the drive gear 66 stops. After this, the projection 112 of the slide
cam 100 drives @ng alignment pins 102. Hence, 1t 1s possible to insert the
alignment pins 102 into the positioning holes 3 of the cartridge
1.
Further, as shown in Fig. 24, positions at which the
points of application 79 of the left and right side arms 143
press the cartridge 1 are a portion close to the central portion
of the disk in the depth direction of the cartridge 1 and the
central portion of the disk.
At last, when the cam followers 183 of the traverse holder
70 arrive at the N-points on the slide cam 100, the disk 10 gets
placed on the turn table 91 of the spindle motor 90 which is
fixed to the traverse holder 82, at the same time with which
the disk 10 floats inside the cartridge 1, the clamper 74 which
used to be in the standby state clamps the disk 10 and the
loading completes. Following this, the spindle motor 90
rotates the disk 10, and recording or reproduction is started.
Although the traverse holder 82 and the traverse holder

70 are separate units in this embodiment, an alternative

structure may be used in which the traverse holder 70 is omitted,
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_loads: the tray 20." As the projection 100a of the slide cam'100 noves to the
extensi on portion. 249b of the |oad cam 249, the tray 20 fini shes §nbyll ri§gs
The projections 108 of the alignnent pins 102 and the cam followers 183 of

the traverse hol der 82 engage with the cam grooves 109 of the slide cam
100, and rise along the camgrooves 109 of the slide cam 100. As shown in
the timng chart in Fig. 21, since the sane cam grooves 109 of the slide
cam 100 are used, a predetermned - 8 JUN 2005 tine difference occurs

bet ween vert F€&1 S4*fiGi TP ok O HE T4l ghBritvesi h§ie10224RgSoehpidar %21 \amd of
the traverse base 80. The tine difference is dependent upon a positional
rel ati onshi ptof ERVEESF §P46¢E Sor Girdive swtibeh sdde fgrted 4 the
mechani cal chassis 60. As the m ddle gear 65 starts driving the slide cam
100, rising of the alignnent pins 102 starts first. The alignnent pins 102
rise along the guide groove 117 of the adjust plate 103 which restricts
novements of the aligniEnthpi A§IRERCEN Otfhd ORGHWEr @b &Skewaed tdiide& ilon
relative to the main unit 140 of the optical disk record/ reproduce drive.
Each one of the guifB&Npdit SeHrersre dRecaibPgANERevDiifsused, ane tdwe tguidee
groove 117 of the adjust plate 103 has a tagering shape which tapers over
mul tiple stadess NRRFEIHEEUE 1de et di AP ritld thgapa 1 st M ildedn Bdftsrietore,

insertion of the alignment pins 102 into , _ _
the tray 20 can smoothly move. The reduction in load realizes

effects that the loading motor 61 does not need a high torgque,
the drive requires only low electric power consumption and the
lives of the driving members such as gears are longer.

Operations of the optical disk record/reproduce drive
having such a structure above -_w_ill_ now be described in relation
to an example of reproduction'frdm the cartridge 1. As
insertionfbrcejjsappliedcnlthecartridge].with1jm3cartridge
1 placed on the tray 20, the insertion force is transmitted to
the tray 20 thréugh the stopper which is disposed to the tray
20, and manual loading of the tray 20 into the disk
record/reproduce drive 140 starts.

During the manual loading of the tray 20, the eject end
switch (not shown) of the tray detects a signal indicative of
passing of the tray 20, a drive voltage is applied to the loading
motor 61, and as the drive gear 66 which follows rotations of
the loading motor 61 rotates, automatic loading of the tray 20
starts.

At this stage, being under no excessive load, the tray
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the positioning.holes 3 of the cartridge 1 for the purpose of = red cﬂnﬂ‘the
| oad during rising and a gui ding gap between the guide groove anﬁ'ghéU 2005
alignnment pins 102 is mnimzed i medi ately before the alignnent pins 102
engage with the positioning holes 3, ratting of the alignnment pins 102 in
the forward/ backward direction is kept mnimum While the alignnent pins
102 are provided wwth rising force because of the camprofile of the sane
cam grooves 109 of the slide cam 100, the sane cam grooves 109 are

di sposed in 4Phemgpghaivt pogksthe center in the width direction of the disk
- 8 JUN 2005 record/reproduce drive 140 so as to drive the slide cam 100 in
the right/left dirévmpghatand befhceet hbepdsiati @i mgaltbless a3pokittibe at
cartridge 1 and the alignment pins 102 are close to an edge of the disk
recor d/ r epr oghiéehdingertion dgarbhgtesi vivhgnofthiehe roglkdagrmentl Ofien f1@2e
because of a frictional resistance between the alignnent pins 102 and the
adj ust pl at esiogdeasdranOPnsehirbnenbegesovwertht tdepdsiad orin@ dolwds < is
attributed by the misregistration of the cartridge 1, there is a

possi bility €hEPOSBENH igpesbepbssmyiulfaey elfophient tée 241,i gnwentpps asd 102 and
the alignnent pins 102 will not rise to the normal height. To solve such a
probl em i n a@Vanted pdet bysiZdtiage st 104 caak shmt 2 4 hel ifsgrose dof oridi & forog: tare

al i gnnent pins 102 as second driving neans in addition to the drive force
of the alignfeAfacpi a§ 102 ovay AWeNeane grloovdsi VO ofce et gihiedd meam2100,

and therefore, the insertion of the alignnment pins 102 into the
horlzontal—dlrectlon drive force develops in the slide cam 100

and the slide cam 100 moves toward the right-hand side.

The rack gear 101 engages with the middle gear 65 while
the slide cam 100 moves toward the right-hand side, the middle
gear 65 starts driving the slide cam 100. At about the same
time, the drive gear 66 deviates from the rack 40 of the tray
20 and the driving of the tray 20 by the drive gear 66 stops.
After this, the projection 112 of the slide cam 100 drives and
loads the tray 20.

As the projection 100a of the slide cam 100 moves to the
extension portion 249 of the load cam 249, the tray 20 finishes
moving.

The projections 108 of the alignment pins 102 and the cam
followers 183 of the traverse holder 82 engage with the cam
grooves 109 of the slide cam 100, and rise along the cam grooves
109 of the slide cam 100.

As shown in the timing chart in Fig. 21, since the same

cam grooves 109 of the slide cam 100 are used, a predetermined

- 114 -



positioning-holes 3 is reinforced, whereby reliable positioning of the
cartridge 1 :s ensured. As the slide cam 100 in the right/left di@egyﬁozmy
an assist arm pressurizing surface, which abuts on the cam portions of’*?
the top surfaces of the assist arnms 104 and is disposed to the slide cam
100, revolves the assists arm 104 in accordance with the |oading, and the
assist arnms 104 abut on the |ower portions of the alignnent pins 102,

whi ch assists the force of raising the alignnent pins 102. Further, in
order to préviéit Eridey adeforammninn RFtwarn aldghiment PinsinoXebieh are 8
JUN 2005 forned by a resin and hence al ways under a |oad, the assisting
drive force @ownmtagdingt 1§2nmendogers isedpgedvingedfatetyt rovetvre hhee
rising of the alignment pins 102 conpletes and the assist arns 104 get
det ached frof%-he T gnmentdigifies 1@z IFhelenctderdetiactti iy Desiersori®db ar e
attached for free revolutions to the nechanical chassis 60, and al ways
urged by th&slgrisicashdpy piggerticadaonopveheobbt pom whi faceseoforhed in
assist arns 104. As the slide cam 100 in the right/left direction, the
state det ect ith§ Peveasiqab alasicabPy Avviele mildoile gherridystarterdshaing
under restriction by the assist arns 104. The height of the state

det ecti ng | evéres sigaled@eimng 0 Oas edmdingg ceind-he sddrmdimeg tofp e ttstarts
detecting levers 106 is restricted by the assist arms 104. |Imediately
before the &34i5§t- arnms 104 conpl etely ascend, the state detecting |evers

106 abut on the cartrid?e 1. Wen there is not the cartridge
The alignment pins 102 rise along the guide groove 117

of the adjust plate 103 which restricts movements of the
alignment pins 102 in the forward/backward direction relative
to themain unit 140 of the optical disk record/reproduce drive.
. Each one of the guide parts 118 of the alignment pins 102 and
the guide groove 117 of tlhe adjust plate 103 has a tapering shape
which tapers‘over multiple stages, and since a predetermined
gap is provided before insertion of the alignment pins 102 into
the positidning holes 3 of the cartridge 1 for the purpose of
reducing the load during rising and a guiding gap between the
guide groove and theﬁélignment pins 102 is minimized
- immediately before the alignment pins 102 engage with the
positioning holes 3, ratting of the alignment pins 102 in the
forward/backward direction is kept minimum.
While the alignment pins 102 are provided with rising
force because of the cam profile of the same cam grooves 109
of the slide cam 100, the same cam grooves 109 are disposed in

the vicinity of the center in the width direction of the disk
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;1ﬂjbbﬁﬂﬁons£ H”§e.tQ ffont edges of the detecting |evers 106a and_idéb

abut on ' paired stoppers which are di sposed to the nechanical chq;\ﬁﬁiQQg5
and shaped |i ke hooks, and are positioned at predeterm ned height. e
traverse holder 82 is attached for free revolutions to the nechani cal
chassis 60 and the camfollowers 183 which are two pairs of projections in
the front are engagenent with the .slide cam 100, and after rising of the
al i gnnent pins 102 the traverse holder 82 rise along the cam grooves 109
of the slid&SCARHEEPINNE aLelg hfPeTo e tor dvere e Holddidegsamas00 1 JUN
2005 conpl eted ascending, the detecting swtches 105 detect the end _of the
| oadi ng, and H¥erLEhE/ h§TECITRFEhed: arnsk sinsBerhedifserisl cringuhcdgs 3 of
restricts a mnisregistration and vibrations of the cartridge 1 | oaded into
t he mechani c&*® €RAEEEE9B0L 3¢l FReenbbganent Hiors fPdeaFeviol 4t 68s2NiedEe he
revol ution supporting shafts 84 which are on the left-hand side and the

ri ght - hand siOégthe Thek MeRFrarf CaF PPt drive did t RBTipgwaripenat et 7hef
the side arnms 71 are urged aqgainst the | ower portion of the traverse

hol der 82. TRéLFOMEIE BINa c&ECGNSe79t of frRetdrae laFagl 712BFe RBFHNREM he
tray 20. In synchronization to the rising of the traverse holder 82, the
side arnms 7158val @rmelb il nehélf eyl thraf Biuppereitig! ShamsaB4nse ithen
direction of _ descending of the points of application 79. The points of

appl i cation %QaFOQEEItﬁ%ec§PP#¢d@@qu mrediSatelAF Weftrted iy Hcaver se

hol. der 82 has .conpl eted ascending, and as the traverse o
misregistration of the cartridge 1, there is a possibility that

bending stress will develop in the alignment pins 102 and the
alignment pins 102 will not rise to the normal height.

To sclve such a problem in advance, the assist arms 104
 as$ist the force of raising the alignment pins 102 as second
driving meaﬂs in addition to the drive force of the alignment
pins 102 over the cam grooves 109 of the slide cam 100, and
therefore, the insertion of the alignment pins 102 into the
-positioning holes 3 is reinforced, whereby reliable
positioning of the cartridge 1 is ensured.

As the slide cam 100 in the right/left direction, an
assist arm pressurizing surface, which abuts on the cam
portions on the top surfaces of the assist arms 104 and is
vdisposed to the siide cam 100, revolves the assists arm 104 iq
accordance with the loading, and the assist arms 104 abut on
the lower portions of the alignment pins 102, which assists the
force of raising the alignment pins 102. Further, in order to

prevent creep deformation of the alignment pins 102 which are
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‘holder'82 further ascends, the power points 77 go off fromthe J gavgrs 0
hol der 82, the.cartridge 1 is urged by the force of the side arn1sprin§152
of the side arns 71 against the tray 20, and positioning of the cartridge
in the forward/ backward direction and the right/left direction accordingly
conpl etes. Next, a description will now be given on a state in which a
naked di sk not housed in the cartridge 1 is |oaded into the optical disk
record/reproduce drive 140 having the above-nentioned mechanism The
respective péPEMEAsPEXE &S foprndheesrdes bwangs 1YBier 8 JOURD 2005 oyseriattelng
exactly in the same nmanner as in |oading of the cartridge 1, and

t heref ore, WAFLVRofoBEedEpORi Bae iawsisddardendpd AS désppiesed mamdiiagrely

al ready, the points of application 79 of the side arnms 143 descend in
accordance WPEROFevblatyons1d ¢t tthe diliaoment piinasteAdioge bitehend dber se
hol der 70. However, the points of application 79 remai n above the top
surface of tRésdpskarafdlPAegpbuneetpeingds f1pm Héiengldlonagay idnscditlact
with the notches 86 of the traverse holder, will not descend fromthe
current positions, TAadsheheederarttaon leneirs 106r rast aposcheds fal Ifaee

mai ntai ning a sufficient clearance with the points of application 79 of
the side arnsc¥23utTpBfctoridle ma@mviienl shededd @0skand 3 beates undred poi nt s
of application 79 of the side arnms 143 will not interfere with the disk.
There are notBReboFsifBdsBAinEE Béihasidastofhehdolppar surfaces of the

assist arms 104. As the slide cam 100 in the right/left
direction, the state detecting levers 106 vertically moves
about the revolution shaft under restriction by the assist arms
104. The height of the state detecting levers 106 during
.ascending and descending of the state detecting levers 106 is

- restricted by the assist arms 104. Immediately before the
assist arms 104 completely ascend, the state detecting levers
106 abut on the cartridge 1. When there is not the cartridge
1, portions close to front edges of the detecting levers 106a
and 106b abut on paired stoppers whigh are disposed to the
mechanical chassis 60 and shaped like hocks, and are positicned
at predetermined height.

The traverse holdér 82 is attached for free revolutions
toAthe mechanical chassis 60 and the cam followers 183 which
are two pairs of projections in the front are engagement with
the slide cam 100, and after rising of the alignment pins 102,
the traverse holder 82 rise along the cam grooves 109 of the

slide cam 100. Immediately after the traverse holder 82 has
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f-or:. S of application 79 of the side arns 143 tq_gaggm gﬁg
"W tth respect ‘relationship with the upper base 83 when the porn o
‘application 79 of the side arns 143 nove to the bottom positions, as the
poi nts of application 79 of the side arnms 143 descending nost largely are
positioned bel ow the bottom surface of the upper base 83, there will not
any interference between the side arns 143 and the upper base 83. This
allows to attach the upper base 83 to the nechanical chassis 60 w thout
det achi ng t hEFIIEEhe SE2394Rd - abldrd irfiiing seidase st e (dadeonthegandi ng
a method of attaching the upper JUN 2005 base 83, and hence, shorten an
assenbly ti met £h8 fpaddqidr ednd figre repidicedeht oinhEed, etc. (Fifth
Preferred Enbodi ment) Fig. 26 shows a fifth preferred enbodi nent of the
present invention.TirhErBbar damand poi whscgfr%ﬁ&mﬁ%ﬁ PO 5083 § it radeR i on
to the points of application 79 described above of the side arnms 143,

t her eby real i#Fhgy@®siriedsuré that cautiragycl dadpagedf iatpakled mrehanicauy
means of the second points of application 79b, actions of the side arns
143 press tapdrdsfts fdt ¢ S114n Bwagrigrontoedgesi v ofu i i wathe 25
and 26 which are fornmed on the innernost both sides of the tray 20.
Hence, it is G50SsiMi@n suBDppEesY shdflat Bdnshbeh e prohdefihhendaside
attributed to a mass eccentricity of the disk 11. In the event that the

first points 3 &ppl reabfohangd sidetpl digi@meghesined chrsehe €8st anddgend,

t he positional ) ) ,
power points 77 of the side arms 71 are urged against the lower

portion of the traverse holder 82. The points of application
79 of the side arms 71 are above the tray 20. In synchronization
to the rising of the traverse holder 82, the side arms 71 revelve
about the revolutiocon supporting shafts 84 in the direction of
- descending of the points of application 79. The points of

application 79 touch the cartridgé 1 immediately before the
traverse‘holder:82 has completed ascending, and as the traverse
holder 82 further ascends, the power points 77 go off from the
traverse holder 82, the cartridge 1 is urged by the force of
the side arm spring 72 of the side arms 71 against the tray 20,
and positioning of the cartridge in the forward/backward
direction and the right/leff.direction accordingly completes.

~Next, a description will now be given on a state in which
a naked disk not housed in the cartridge 1 is loaded into the
optical disk record/reproduce drive 140 having the
abeove-mentioned mechanism.

The respective porticns except for the side arms 143
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ionship is set so-that the second points of application 79b are in a
‘floating state fromthe tapering parts 114a without pressing the tiHy 2806
An alternative is to realize engagenent with the tray 20 by forming the
second points of application 79b at extended positions toward the front
edge side than the first points of application 79 of the side arns 143 and
slightly extending the side walls 25 and 26 toward the front side, or by
inclining the tapering parts 114a on the front edge of the side walls 25
and 26 | ess G afkadidrieby? fidraisris tepgh ahelmi Het@ind ehethe
inclination, and to formnotches in the side walls 25 and 26 such that the
second poi nt £EFEEEEIS dat g6 79 nglidreotwinik ndfe ba rdgsoihg@nin he second
poi nts of application 79b press the tray 20. In this case as well, when
the first poiifrsespplication 79 of the side arnms 143 fix the cartridge
1, the second points of ,apgl ication 79b do not press the tray 20 and there
is a clearance bef\ieéfstrelsdcomtl por mErafdwppihcc ariions79b apwl td¢wcion
cartridge 1. Thus, the tray 20 is fixed to the side arms 71 through the
cartridge 1, ‘@n@ftHee sdcnarpsi ht3d dFseppl ilvapcenrdagpef vkthhestokyt Pons n
the case of a naked di sk. Although the second points of application 79b fix
the front edde thfcldifsd dorf adfesssiendigsiafe W 1tsrpBzarl IRELdSr tHe: tray
20 and can press in the sliding direction of the cartridge 1 and a
direction pefp@Rdiecul &het ®oimé ssiofdiagyp Idiqadddror 9 Femain F®yvea Hed | tap
portions may be di sposed i nmedi ately bel ow the points of application 79 of
t he side ar nsvrfage Pheth? &li 9o and the power points 77, being already in

contact with the notches 86 of the traverse holder, will not

descend from the current positions, and hence, maintain their
current postures while maintaining a sufficient clearance with
the points.of application 79 of the side arms 143. Therefore,
even when a naked disk is loaded, the points of application 79
of the side arms 143 will not interfefe with the disk.
There are notches formed on the both sides of the upper
base 83 for the points of application 79 of the side arms 143
to pass, and with respect to a relationship with the upper base
83 when the points of application 79 of the side arms 143 move
to the bottom positions, as the points of application 79 of the
side arms 143 descending most largely are positioned below the
bottom sqrface of the upper base 83, there will not any
interference between the side arms 143 and the upper base 83.
This allows to attach the upper base 83 to the mechanical
chassis 60 without detaching the side arms 143 and accordingly

increase the freedom regarding a method of attaching the upper
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‘the first ‘points of ‘application and the second points of application may _
be accordingly the same points of application. (Sixth Preferred EnBodt redif
Figs. 1 through 4 and 27 through 29 show a structure of a drive door | ock
mechani sm of the optical disk record/reproduce drive according to a sixth
preferred enbodinent of the present invention. In Fig. 1, denoted at 140
is the main unit of the optical disk record/reproduce drive which
conprises the opening 60a, which is formed by the nmechani cal chassis 60 and
t he upper ba$esg8383pendticdente20shiertameart rayamiiloh tdegt saat bae tréggerand a
naked optical disk, while denoted at 243 is a door which opens and cl oses
t he openi ng 604 rFrdesaacat Wf condave gorti ons 22 and 23, one |arge and
the other small, formed in a concentric arrangenent at the center of a
cartridge seating ddiffdde PxeLsfrrede Embayi2@ntThe concave portion 22 having
a large dianeter is a large diameter disk seater while the concave portion
23 having a snall| digne?ershdws a kil pdiedeetred dilsédseanerof ahd middmrt one
is used in accordance with the outer dianeter of a disk whichis to be
mount ed to tR&VERItAni t Thedreofanehe egptricc glo iditsk afe camd/ireprisducrive.
The left wall surface 25 and the right wall surface 26, which are slightly
| ar ger than BReigdoer teithe ppinke ehrprildgatibraid dgecvidred eddovteoof Hehe
cartridge seating surface 21, are forned on the left-hand side and the

ri ght - hand sifdéeof rie liBay thag elivd reervie iag guisdesiathireh tdreg: udedinte pl ace
the cartridge '

loading of a naked disk 11 by means of the second points of
application 78b, actions of the side arms 143 press tapering
parts 114a on the front edge side of the side walls 25 and 26
which are formed on the innermost‘both sides of the tray 20.
Hence, it is possible to suppress vibrations c¢f the tray 20
which are attributed to a mass eccentricity of the disk 11.

In the event that the first points of application 79 of
the side arms 143 fix the cartridge 1, the positional
relationship is set so that the secoﬁd points of application
79b are in a floating state from the tapering parts 114a without
pressing the tray 20.

An alternative is to realize engagement with the fray 20
by forming the second points of application 79b at extended
positions toward the front edge side than the first points of
ab@lication 79 of the side arms 143 and slightly extending the
side walls 25 and 26 toward the front side, or by inclining the

tapering parts 114a on the front edge of the side walls 25 and

26 less steep and thereby forming steps in the middle of the
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1 onthe tray 20. Qpenings 30 are formed in a part of the left wall surface
25 and the right wall surface 26 of the tray 20 (Figs. 3 and 4)7 GntdN 1%
are cartridge hol ders 27 di sposed which engage with the engagenent
receiving parts 6 which are forned in a concave shape in the | eft-hand and
the right-hand i nnernost edge surfaces of the cartridge 1. There are hol es
2~a, which are for the pins 28 disposed 8 JUN 2005 to the cartridge
seating surface 21 to pass through, are formed at the center of the
cartridge holdetsn27iand thd tarferdgeothbbders @27e asieldetall for2d reeal 26
revol utions about the pins 28. One edges of the cartridge hol ders 27
conpri se congexhporai gire 2ZbondivechnengageppiltthathenehYagenanhor dciel ity
parts 6 of the <cartridge 1, while the other edges of the cartridge hol ders
27 are urgetirby 2theheoi thspreicrgs] 49ihbs dsprhceanibh THe ptreay @02 timuyt he
direction of holding the engagenent receiving parts 6 of the cartridge 1.
The opener 280whilchtbpensaamdicivedés when st tfers2 pdithe o appliidge ibn s
di sposed on the innernost side of the tray 20, such that the opener 29 can
freely nove VA ehdéhd ghtdel efns U4 B eTisx e teadirnggiesly edhe zeddritt @agm tan
opening action toward the left-hand side with the opener 29 hooked at a
proj ecti on diSpapeticatihe FPbntoedgé pketsbetshuttrey 20 Fadt hihsreend, at he
cam groove (not shown) for opening the opener 29 is forned in the back
surface of thécappercizeds) tde ascoodopemts of application 79b and the
cartridge 1. Thus, the tray 20 is fixed to the side arms 71
through the cartridge 1, and the second points of application
7%b fix the tray 20 in the case of a naked disk.

Although the second points of application 7%b fix the
front edge inclined surfaces of the side walls 25 and 26 of the
tray 20 and can press in the sliding direction of the cartridge
1 and a direction perpendicular to the sliding direction in Fig.

26, the flat porticns may be disposed immediately below the
points of application 79 of the side arms 71 of the tray 20 and
the first points of application and the second points of

application may be accordingly the same points of application.

(Sixth Preferred Embodiment)

Figs. 1 through 4 and 27 through 29 show a structure of
a drive door lock mechanism of the optical disk
recodereproduce drive according to a sixth preferred
embodiment of the present invention. In Fig. 1, denoted at 140

is the main unit of the optical disk record/reproduce drive

which comprises the opening 60a, which is formed by the
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‘the shutter 2 in accordance with the | oading of the pg&;waWtop;.exanBIg, e
As the shutter 2 is opened, the disk (not shown) housed in the caft ¢ dg i
becones ready for rotations by the spindle notor 90 which will be
described | ater and ready for recording and reproduction by neans of the
optical pickup 99. The | oading notor 61 and the reduction | oadi ng gear
system 66 are disposed to the front of the nechanical chassis -- 8 JUN
21005 60, the rack 40 which engages with the drive gear 66 is disposed to
one side porﬂ%ﬁ%%ﬁlq%kcbééﬁl§u§ Gl gfhq HePrerapase ¢Ei g.Pengtedagtt Ag is
rotating direction of the |loading nmotor 61 is swtched, the tray 20 is

| oaded and ej"é¢t BEAY MR IESPRAFErS raAREA Foet died pehakpi oriHagal @18?25 el e at
the front edge and the rear edge of the tray 20 parallel to and in the
vicinity of tREGEKAT4F o SthEOBACKN S6k fRrE e Ehel esag thenareni BaeOhel d
by the nechanical chassis 60 through the shaft hol der 42. The edge on the
ot her side of the tF&Fe28TPstEAPHIICREE FRAT H¥EeS 519 @nslg23at orpel 31 ep HZ
which is on the inner side of the mechanical chassis 60. Thus, the tray 20
is supportedtgly? PhEeFaithadri-t TOTAEd A Nsdc KR GraYeC aianam@antay 20-an be
| oaded and ejected. As shown in Fig. 1, the rubber danpers 71 on the four
corners of tRETEFAVELsR FFHetdTd Feabd iy s Wilser 2% Wd ChevEFdE 2hol dére 82
whi ch hol ds the sejndle pot or, 90, which rotates the disk while holding the
di sk, the opfPE&FYVHi BREp: 9D, < WMAVH NPeddsa r et iatreaticon ¥aums tHamfitsld 10

or wites information in_the _ ,
disk seater while the concave portion 23 having a small diameter

is a small diameter disk seater, and either one is used in
accordance with the outer diameter of a disk which is to be
mounted to the main unit 140 of the optical disk
record/reproduce drive.

The left wall surface 25 and the right wall surface 26,
which are slightly larger than the outer size of the cartridge
1 and are vertical to the cartridge seating surface 21, are
formed on the left-hand side and the right-hand side of the tray
20 and serve as guides which are used tc place the cartridge
1 on the tray 20. )

Openings 30 are formed in a part of the left wall surface
25 and the right wall surface 26 of the tray 20 (Figs. 3 and
4), and there are cartridge holders 27 disposed which engage
with the engagement receiving parts 6 which are formed-iﬁ a
concave shape in the left-hand and the right-hand innermost

edge surfaces of the cartridge 1.

There are holes 27a, which are for the pins 28 disposed
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disk 10, the-traverse notor 94, which noves the optical pickup 99 in the"
radius direction of the disk along the guide shafts 97 and 98,~d&ndifheJns
reed screw 95. Denoted at 85 are screws fixing the rubber danpers.

Fl exi bl e supporting by neans of the rubber danpers 71 realizes an effect
of reducing an influence over recording in and reproduction fromthe disk
upon application of vibrations or inpact from outside upon the nmain unit
140 of the optical disk record/reproduce drive. (r) 8 JUN 2005 On the rear
si de of the travkes@malidhre peatine shaface §4 apecaxs abirpusiippar ¢ eftb frord
free revolutions by the bearing 67 of the mechanical chassis 60, the

proj ections 383t chatefr oift tdiedeagft tilvget haleieys ROl derxd T eenmpager Wideh
slanted cam slits of the slide cam 100, and as the slide cam 100 noves in
the right/| efteldierecti arre hhédifawdrse hevdent 8ens sshinitvehe winrs i28al IGne The
cl anper 84 disposed to the upper base 83 fixes the disk to the turn table
91, during medaeisngt dfha lve rdirskigeohehderspl halcgpmitser cO0veXheo ot domper2 B4
conpri ses nenbers which can be split into two, one above and the other

bel ow, and holides enhedragaeh ithei ¢éegapsmaddi treorsiviiog Peetpurtede tdfe
centering of the disk with respect to the turn table 91, the magnetic

el ement i s b@eirédidgcah, afedd pone ohhet edgentat theneawhitigeshotdened At
the center. Oning to nagnetic suction force of the nagnet housed inside
the cl anper 84canddedeyrddiretriod lebphnngs 4% Mo xliamyenc@4wiitkesheheray 40 t o

the turn table 91. ) _
in the direction of holding the engagement receiving parts 6

of the cartridge 1.

The opener 29 which opens and closes the shutter 2 of the
cartridge 1 is disposed on the innermost side of the tray 20,
such that the opener 29 can freely move in the right/left
direction.‘ ﬁoading is realized through an opening action
toward the left-hand side with the opener 29 hooked at a
projection disposed to the front edge of the shutter 2. To this
end, the cam groove {not shown) for opening the opener 29 is
formed in the back surface of the upper base 83, so as to open
the shutter 2 in accordance with the 1oading';f the tray 20 for
éxample.

As the shutter 2 is opened, the disk (not shown)} housed
in the cartridge 1 becomes.ready for rotations by the spindle
motor 90 which will be described later and ready for recording
and reproduction by means of the optical pickup 99.

The loading motor 61 and the reduction loading gear

system 66 are disposed to the front of the mechanical chassis

.
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On the front side of the traverse holder 70, the partition “wall 178
separates the | oading notor 61 fromthe traverse holder 70 TS'dL%p
t he nechani cal chassis 60, the slide cam 100 is disposed to the par
178 for free novenents in the right/left direction. The rack gear 101

wal |

is disposed to on the front side of the

i

slide cam 100 and driven in the

right/left direction by the mddle gear of the reduction |oading gear

system 66. Furt her,

i n engagenent®Oai the 13wk U@adh cameuRgashivdhhi shpairdivieepesp Gthestdbavedsed

direction and shaped as a groove for instance, on the back surface of the

tray 20. Thé&oskast éddsopricdno249a toenedcensthnéateont edgetsade2df (Fihe
| oad cam 249 is inclined at about 45 degrees, and the extension portion

249b whi ch eXtlend$svémd caltat irw theagtaval ofitecticrdintheritdie @F ojecti on

100a noves on the extension portion 249b, the rack gear 101 engages w th
or | eaves thévwiteadichgthedrrawabem beadad armbegamtetli. nén 4 kemdd pvengeaer,

66a,

which is in en
gear system 6bg asda
on the contrary, before the rack gear 101 goes off fromthe m ddl e gear of

%agenent with the mddl e gear of the reduction | oading
tlHa o gblefgedl 40 el ddrsehpagédoht orlgearmhd ottherreand

t he reducti ofdu6adf nghgdarasysStparabbelttie add ve gearvigsaimeshdéstvketathe
rack gear 40. En%agenent with the camslits (not shown) is ensured so that
S

t he al i gnmentOpp
posi tion,

the2 baghi cvrgesiat iadnghehd et rardhef urthar thvel d dadi hige

is driven vertically together with the

mechanical chassis 60 through the shaft holder 42. The edge
on the other side of the tray 20 is supported for free sliding
at the step 63 which is on the inner side of the mechanical
chassis 60. Thus, the tray 20 is supporied by the main unit
140 in such a manner that the tray 20 can be loaded and ejected.

As shown in Fig. 1, the rubber dampers 71 on the four
corners of the traverse holder 70 flexibly support the traverse
holder 82 which helds the spindie motor 90, which rotates the
disk while holding the disk, the optical pickup 99, which reads
out information from the disk 10 or writes information in the
disk 10, the traverse motor 94, which moves ghe optical pickup
99 in the radius direction of the disk along the guide shafts
97 and 98, and the reed screw 95. Denoted at 85 are screws fixing
the rupper dampers. Flexible supporting by means of the rubber
dampers 71 realizes an effect of reducing an influence over
recording in and reprcduction from the disk upon application

of vibrations or impact from outside upon the main unit 140 of

the optical disk record/reproduce drive.

- 124 -

8 JUN 2005 the projection 100a of the slide cam 100 is



traverse holder 82 as the slide cam 100 noves in the right/left hggrgﬁkionh
and the detecting |levers 106 are driven vertically through the asS8i aflivs
104. The door 243 and the |ock nmeans will now be described. There are
openi ng hol es 68a and 68b fornmed on the front side of the right-hand side
surface of the nechanical chassis 60 (Fig. 28), and a door |ock pin 147
which is a rock nenber, by neans of a returning spring such as a coil _
spring 148 for exanple - 8 JUN 2005 di sposed between the door |ock pins 147
and the nmechani cal °nchBSstgaB0side gel the dooretselhPidendil t dier dhdfes

| eft-hand side which is the | ock opening side of the door 243. The door

| ock pin 14788cRkraashapey| sRerarbest Wrhfore ropehisides ndhghddoting
edges constitute chassis engagenent pins 147a and 147b for engagenent with
t he mechani c&i’ €ha§§rsmegbanAcedaghangagem®nt thien Praiecits ogissgesedni riitche

m ddl e of the chassis engagenent pins 147a and 147b vertically to the
chassi s enga§&RBht SpiAscl4vize dheh1a7de mbdehe’ § ranyaragetertlagian e
engages with a cam 50 which is formed by |inear grooves for instance
arranged si délbySsplethe $hele e &4, 4odnmischhei sldileposedl4® ndwee hack
surface of the tray 20. An edge 50a of the cam50 is inclined at about 45
degrees, whi ERepéifhtélefhedéanrsoone dhicvérenerseafcdngagérents pimiveazc in
the right-hand side direction imediately before the tray 20 has been

| oaded, and WerEécallyws the chassis engagenment pins 147a and 147b to

protrude fromthe right-hand side wall of the
The clamper 84 disposed to the upper base 83 fixes the

disk to the turn table 91, during mounting of the disk to the
spindle motor 90. The clamper 84 comprises members which can
be split into two, one above and the other below,rand housés
the magnet inside. 1In addition, for the purpose of centering
of the disk with respect to the turn table 921, the magnetic
element is buried in an apex portion of a center cone which is
formed at the center. Owing to magnetic suction force of the
magnet housed inside the clamper 84 and the magnetic element,
the clamper 84 fixes the disk to the turn table 91.

) On the front side of the traverse holder 70, the partition
Wall 178 which separates the loading motor 61 from the traverse
holder 70 is disposed to the mechanical chassis 60, the slide
cam 100 is disposed to the partition wall 178 for free movements
in the right/left direction. -

The rack gear 101 is disposed tc on the front side of the

slide cam 100 and driven in the right/left direction by the

middle gear of the reduction loading gear system 66. Further,
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nmechani cal chassis 60. The door 243 disposed to the front opening 60a of
the main unit 140 of the optical disk record/reproduce drive conprikBs 2005
hi nges (not shown) at the left-hand side and the right-hand side edges and
engages with a supporting shaft which is disposed to the nechani cal
chassis 60, so that the door 243 is supported by the nechanical chassis 60
in the opening 60a about the hinges which serve as the center of rotation
in such a manner that the - 8 JUN 2005 door 243 can freely open and cl ose.
The door 243 4 grgd@ By ca $pPRMYL (ot SdAGRNFamolRP d % Ha espdeewankhy thht he
opening 60a is bl ocked, and pushed open by the front edge of the tray 20
in accor dancéhfi tRad] @t iZdP oFhithel $ @y add.e IMbaniig Ite2 ieHedé racé 1 engagiing

- parts 145 and 146, which restrict the amount of opening of the door 243,

di sposed on tHEPHbER SFESVEf L¢hd "o 3onamee brek sghf apamt sheetray
engaging part 146 also engages with the door |ock pin 147. The engagi ng
part 146 eng&des Wiehs 3t ehgagdnent 29i% farasdwan dihg dmentoetaef sofet e
opening hole 68a on the right-hand side of the mechanical chassis 60 upon
| oadi ng of tHRé&e rApDTamueeby irestiriad iafg akweki i sleopmsi nggod the door
143 fromoutside the drive. Denoted at 143 are the side arns whose m ddle
parts are af&lenyistippertéenbyd Phevhiesin|anticnts et izgldfy thethechanvehl

chassis 60 and which press the | oaded cartridge 1 by neans of
direction. When the projection 100a moves on the extension

portion 249b, the rack gear 101 engages with or leaves the
loading gear system 66. At the same time, the drive gear 66a,
which is in engagement with the middle gear of the reduction
loading gear system 66, and the rack gear 40 get disengaged from
. each other, and on the contrary, before the rack gear 101 goes

off from the middle gear of the reduction loading gear system
66, the drive gear 66a meshes with the rack gear 40.

Engagement with the cam slits (not shown) 1is ensured so
that the alignment pins 102, which positions the cartridge 1
at the loading position, is driven vertically together with the
traverse holder 82 as the slide cam 100 moves in the right/left
direction, and the detecting levers 106 are driven vertically
through the assist arms 104.

The docor 243 and the lock means will now be described.
There are opening holes 68a and 68b formed on the front side
of the right-hand side surface of the mechanical chassis 60 (Fig.
28}, and a door lock pin 147 which is a rock member, by means

of a returning spring such as a coil spring 148 for example
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the springs. 143a, base edges of the side arms 143 engage with the traverse
hol der 70 which noves in the vertical direction, and front edges gflthe
side arms 143 press and fix the cartridge as the traverse hol der” #0JHbvaH5
toward above. Denoted at 185 is the circuit board of the control circuit,
whi ch conprises a switch which operates in response to the detecting

| evers for detecting the state in which the cartridge 1 is placed, etc.
Operations of the ocilcal di sk record/reproduce drive - 8 JUN 2005 140

havi ng such &SHIRALRE WisRe WS 1995w IRE a3t bdd iand ridiaiamant aat

exanple of loading of the tray 20. As the load eject switch 142 of the
opti cal d|skcjpgﬁgﬁﬁﬁy%pPéﬂﬁéetB?i9@OI4éOF§ PiBssed, tavaiFd vieh o} ¢ Blgehard
applied to the ] oading notor 61, and in accordance with rotations of the

m ddl e gear WHiI¢h "Fdous rdeatliosits sfenine 9iskiag st lo®1,24%e rack gear

101 is driven, the slide cam 100 noves in the left-hand direction, and the
traverse hol der 73h€n&88édlﬂFﬁhPﬂﬁe163nﬁ@¥@0@e§hiﬁg Feke a2 tROX oWkl Bt ow.

At this sta t he traverse holder too, which is supported by the
traverse hol QEE™6 s AS HswiP @ld&ﬁs iGPnsSyirteHeomitEas igh qnadnmeen At
the same tine, getectl Ievers 106, too, retract fromthe cartridge 1
t hrough t he EﬂPﬁnﬁé £ a%@h% B odn G NORE SESSits W 1aPnEha gueciMext ca hcharsis
proj ection 1%%a di sposed to the top surface of the slide cam 100 drives

t he groove o the sFAAY BN PRPETBRT R4Daldf Cthe fhuer e Pudhormidia ahe

back surface % e tray,
e c assis engagement pins 147a and 147b vertically to the

chassis engagement pins 147a and 147b, and the tray engagement
pin 147c engages with a cam 50 which is formed by linear grooves
for instancé arranged side by side in the rack gear 40 which
is disposed to the back surface of the tray 20. An edge 50a
of the cam 50 is inclined at about 45 degrees, which permits
the cam 50 to drive the tray engagement pin 147c in the
right-hand side direction immediately before the tray 20 has
been loaded, and hence allows the chassis engagement pins 147a
and 147b to protrude from the right-hand side wall of the
mechanical chassis 60.

The door 243 disposed to the front opening 60a of the main
unit 140 of the optical disk record/reproduce drive comprises
hinges(notshown)attheleft—hanggideandthezight—handside
edges and engages with a supporting shaft which is disposed to
the mechanical chassis 60, so that the door 243 is supported
by the mechanical chassis 60 in the opening 60a about the hinges

which serve as the center of rotation in such a manner that the
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ejectionof the tray 20 is started. Wiile the ejection of the tray 20 is
driven initially by the projection 100a of the slide cam 100, drgvijgy 805
the rack gear 40 disposed to the back surface of the tray 20 by the drive
gear 66a which follows rotations of the |oading notor 61 takes over the
drive force fromthe mddle, and the driving continues until the tray 20
reaches the end point of ejection of the main unit 140 of the optical disk
recard/ reproduce drive. -- 8 JUN 2005 In accordance with the start of the
ej ection of Re% rPdy <2, ferdt, TS do8t 24F9-s push-revol ved toward bel ow
about a hinge against the returning spring 148, and at the sanme tine that
the door 243 ful |y T8FeAQOT t4 thiayraedgblsd ejct {odnshene) opPyVRER sk
record/ reproduce drive 140 (Fig. 29). Next, the naked cartridge 1 is placed
on the ej ect 8¢5 & “DdChahbeaSPER&NHr BHE e8geloF ERe FRAYWLYEE QRMEY i n
or the load eject switch 142 of the main unit 140 of the optical disk
recor d/ r epr odti€e tdPRGecrgepPEsEBa Barnlalaracerydrrage’ish pfinteft he
| oadi ng notor 61, the |oading notor 61 rotates in the reverse direction,
and the drivéh§edrag62Rhi ch follows rotations of the |oading notor 61
rotates, thereby starting. automatic |oading of the tray 20. Upon | oading
of the tray 20 int JoPR¥IdéSr hENEREI B4R ﬁ{lgﬂglﬁéc@?ﬁy?eb%/%o‘%ié‘é ﬁ%%é@@}

t he returning span% 148 bl ocks the door 243, At this stage, because of
actions of tRESEELETPFRE AAUAThGLcAREBONdiShsseddieer t4fe3 heekRPeGAHagR i t he

tray 20, theboth sides of the door 243, and the right-hand side engaging
part 146 also engages with the door lock pin 147. The engaging
part 146 engages with the engagement pin 147a, which jumps out
from the opening hole 68a on the right-hand side of the -
mechanical chassis 60 upon loading of the tray 20, whereby
restricting locking of opening of the door 143 from outside the
drive.

Denoted at 143 are the side arms whose middle parts are
‘axially supported by the revolution shaft 78 of the mechanical
chassis 60 and which press the loaded cartridge 1 by means of

_.the springs 143a, base edges of the side arms 143 engage with
the traverse holder 70 which moves in the vertical direction,
- and front edges of the side arms 143 press and fix the cartridge
as the traverse holder 70 moves toward above. Denoted at 185
is the circuit board of the control circuit, which comprises
a switch which operates in response to the detecting levers for
detecting the state in which the cartridge 1 is placed, etc.

Operaticns of the optical disk record/reproduce drive
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door |ock pin 147 projects fromthe right-hand side surface of the
‘mechani cal chassis 60 and engages with the engaging part 146 of g hejgopns
243, which conpl etes | ocking of the door 243 (Fig. 28). (Seventh Preferred
Enbodi ment) Figs. 30 through 32 show a seventh preferred enbodi nent of the
present invention. A difference fromthe sixth preferred enbodinent is to
have the slide cam 100 drive the door lock pin - 8 JUN 2005 147 whi ch | ocks
the door 243. That is, at the tine of the conpletion of |oading of the
tray 20, theldli devéam $0@hstastsuctoviengbioowand 1theiow dglet -deaad idiede ito t he
tray 20 because of the slanted portion 249a of the |oad cam even after
the drive gearlaG6anand theexaakl40odetl cdicdengaded Her amagacld .ot her and t he
tray 20 is stopped, the slide cam 100, driven by the | oading gear system
66, slides along the ektehskdneperti eri248b 1dat blf tpes kipnd ckhhe disaver se
hol der 82 and the |ike toward above. The sliding action pushes out the
door | ock pimetér?ddgapnstiuvthedrsipei N1g0148 Pphegsed]l @A)rivAs valreswl tis after
the loading of the tray 20 conpletes and the door 243 is closed, the |ock
pin 147 engagesieiit hot heel dokdpna engagi B9 ,panid 146.adecgdad2eshaws t he
ejected state of the tray 20, in which the slide cam 100 has noved toward
the | eft-handosadéocandotheher atidtdengespr whg ch48 cidewsetrurred onlke clfockepi n
147 to the retracted position. This elimnates the | ock pin driving cam 50
di sposed to loading motor 61, the rack gear 101 is driven, the slide cam
100 moves in the left-hand direction, and the traverse holder
70 engaged with the cam grooves 109 retracts toward below. At
this stage, the traverse holder 82, too, which is supported by
the traverse holder 70 retracts toward below, in
Synchronizationtthhis.Zu:thesametime,thedetectinglevers
"106, too, retract from the cartridge 1 through the alignment
pins 102 and the assist arms 104.

Next, as the projection 100a disposed to the top surface
0of the slide cam 100 drives the groove of the slanted portion
249a of the load cam 249 formed in the back surface of the tray,
ejection of the tray 20 is started. While the ejecticn of the
tray 20 is driven initially by the projection 100a of the slide
cam 100, driving of the rack gear 40 disposed to the back surface
0of the tray 20 by the drive gear 6é&a w@iph follows rotations
of the loading motor 61 takes over the drive force from the
middle, and the driving continues until the tray 20 reaches the

end peint of ejection of the main unit 140 of the optical disk

record/reproduce drive.
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‘the back of the tray 20 and the tray engagement pin 147c of the |ock pin
147 which are used-in the first preferred enbodi nent. The other gstrm\?t Hises
are simlar to those used in the first preferred enbodi nent. The s‘ﬁldg cam
100 may be integrated with the | ock pin 147, which makes it possible to
further reduce the nunber of parts. (Ei ghth Preferred Enbodi nent) Figs. 33
t hrough 35 show an eighth preferred enbodi nent - 8 JUN 2005 of the present
invention. This optical disk record/reproduce drive is of the slot |oading
met hod, and i nst eadroficthedihack wothtthes tatayt20f the atpar umi tofldbBe tray
conprises a guide part (not shown) which guides the cartridge 1 for free
‘novenent s, a 4l Iférstsutheagoar ribbers paldherrch@ wd clhwautiobat beakbyutoads
the cartridge 1, and an urging plate 198. A door 193 is held to the nmain
unit 140 of thenasptaigedinstditsle recordingpspdicg dhByeahd stichha sanaerimdat
the door 193 <can nove in the vertical direction, a rack gear 194 extends
al ong t he travelt dihceelvioon288hifnd lyhepdoer 188, tang a0l geks engageagr patit
199 protrudes toward the innernost side of the main unit 140.. A door
openi ng/ cl ositig mwttarcalnoti sshowmoridy regirsphsed dmitchel A4 cimigy 2F) t he door
193 of the main unit 140 of the optical disk record/reproduce drive, and
drives a drive gedexi96thmhirctkazhgagesivigehl tilkepiackdgeart k94 ;jeThedrtbber
roller 197 and the urging plate 198 are disposed to oppose each other on
the inner si d®.ofnchasopéri Agont edge of the tray 20 is pushed in or the
load eject switch 142 of the main unit 140 of the optical disk
record/reproduce drive is pressed again, a drive voltage is
applied to the loading motor 61, the loading motor 61 rotates
in the reverse direction, and the drive gear 66 which follows
rotations of the loading motor 61 rotates, thereby starting
automatic loading of the tray 20.

Upon loading of the tray 20 into inside the optical disk
record/reproducedrive140,thereturningspring148kdocksthe
door 243. At this stage, because of actions of the lock pin
driving cam 50 disposed to the back surface of the tray 20, the
door lock pin 147 projects from the right-hand side surface of

 the mechanical chassis 60 and engages with the engaging part
146 of the door 243, which completes locking of the door 243
(Fig. 28).
{(Seventh Preferred Embodiment)
Figs. 30 through 32 show a seventh preferred embodiment

of the present inventicn. Adifference fromthe sixth preferred

embodiment is to have the slide cam 100 drive the door lock pin
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‘60a which is at the front surface of the main unit 140 of the optical disk
‘record/reproduce drive, and the urging plate 198 is disposed for g rjgg) 2505
revolutions so as to nove close to and away fromthe rubber roller 197,
and the urging plate is urged agai nst the rubber, roller 197 by an urging
spring (not shown) . The other structures are simlar to those used in the
first preferred enbodinent. As the |load eject switch 142 is pressed, the
drive gear JUN 2005 196 rotates as driven by the door opening/closing
nmotor, the dodt’ 193 GovieCKkerithea1Pqr t4tar d Bedlow $n Pardld et ite ehetheont
surface of the 'main unit 140, and the opening 60a in the front surface of
the main uni tCOMRY G AheLopPREANIIP S K e ddad Fepr bl cel s vémappBarsarFeg.
35). As the cartridge 1 is inserted between the rubber roller 197 and the
urgi ng pl at e "8G ReVRGEbERS rolaier-Eg B4 deele theotagyndl lMedaisa pénane
force with the cartridge, the control circuit which has sensed rotations
of the rubbersldgifest Peotionot 4P ht hber Lo campl PEENIDTLcaide HElegreefbge
1 gets |oaded autaonmatically into inside the main unit 140 of the optical

di sk recor d/%%ppBdute diacke 4fhveE dpeiidmpachd roiueteh PLntr vl thart¥adge

1. At this stage, novenents of the slide cam 100 noves ug the traverse
base 82 suppclt éd By OPREyr AV6r §éiR6I gan 800whilehvensey toerEpa@tndtooRE d

bel ow fromthe path of the cartridge 1, and the disk inside the cartridge
1is held bysﬂﬁgqmﬂﬁﬁﬂéﬁﬂ%ges along the extension portion 249b until

pushing the traverse holder 82 and the iike toward above. The
sliding action pushes ocut the door lock pin 147 against the
spring 148 (Fig. 31 (a)). As a result, after the loading of
the tray 20 completes and the door 243 is closed, the lock pin
147 engages with the lock pin engaging part 146.

Fig. 32 shows the ejected state of the tray 20, in which
the slide cam 100 has moved toward the left-hand side and the
returning spring 148 has returned the lock pin 147 to the
retracted position.

This eliminates the lock pin driving cam 50 disposed to
the back of the tray 20 and the tray engagement pin 147c¢ of the
lock pin 147 which are used in the first preferred embodiment.
The other structures are similar t§ those used in the first
preferred embodiment.

The slide cam 160 may be integrated with the lock pin 147,
which makes it possible to further reduce the number of parts.

(Eighth Preferred Embodiment)

Figs. 33 through 35 show an eighth preferred embodiment
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:Qiiof the spindle notor 90 and the clanper 84. As the |oading of the
~cartridge 1 conpltetes, the drive gear 196 driven by the door g iy §w5
t he

L

openi ng/ cl osi ng notor (not shown) rotates in the reverse direction,

rack gear 194 noves, the door 193 vertically noves toward above, the
opening in the front surface of the main unit 140 of the optical disk
record/reproduce drive.is blocked. At this stage, the door lock pin 147 is
driven as the slide 8 JUN 2005 cam 100 noves and engages wi th the engagi ng
part 199 of Phe R dresEad. iyiear isrohi Bhis emhued ! ohat mgcetrdvmerdociuck9s
fromoutside (Fig. 34). Wile the slide cam 100 drives the |ock pin 147
and the doo#rius {8 @fived Hiot heoaminy o lopbn ant iglsdsadsiaicd heo lacky
is used for the purpose of realizing the slot |oading nechanism it is not
necessary toC¥eflte cafay Mherthantadhnosaithéddooempolses andiuive deart rfaptbe
driven by the door opening/closing notor and revol ve-opened and closed. In
addi tion, whfhewrhelsiqldguedas G@® Ferasedoas! 40s| fikee menbeenta, sepaldee
slide menber may be di sposed separately from the slide cam 100, and a

di fferent no$@ENndy @eruéb@ra§05h@rnéﬁ6rWhéébaﬁat@mytﬂﬁ@hﬂwhéoadadth@_
nmotor. (Ninth Preferred Enbodinment) Figs. 1 through 4 and 36 through 44
show-a structaferbfigeah, agndnari erydadi pgamech8fi-sm of the optical di sk

record/ reproduce drive according to a ninth preferred
A door 193 is held to the main unit 140 of the optical

disk record/reproduce drive in such a manner that the door 193
can move in the vertical direction, a rack gear 194 extends
~along the travel direction behind the door 193, and a lock
engaging part 199 protrudes toward the innermost side of the
main unit 140. A door opening/closing motor (not shown) is
disposed in the vicinity of the door 193 of the main unit 140
of the optical disk record/reproduce drive, and drives a drive
gear 196 which engages with the rack gear 194.

The rubber roller 197 and the urging plate 198 are
disposed to oppese each other on the inner side of the opening
60a which is at the front surface of the main unit 140 of the
optical disk record/reproduce drive, and the urging plate 198
is disposed for free revolutions so as to move close to and away
from the rubber roller 197, and the urging plqu is urged
against the rubber.roller 197 by an urging spring (not shown).
The other structures are similar to those used in the first
preferred embodiment.

As the load eject switch 142 is pressed, the drive gear
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;f the present invention. In other words, Fig. 1 shows the

“di'sk record/reproduce drive to which the flrst preferreds jiin 2005
enbodi nent of the present invention is applied. In Fig. 1, denot ed at gg
is the tray which is a tray for seating a cartridge which houses an
optical disk for instance or a naked optical disk (not shown), and denoted
at 140 is the main unit of the optical disk record/reproduce drive. In the
main unit 140, denoted at 60 is the chassis with - 8 JUN 21005 | egs whi ch
conpri ses botlfbsirgd angls| §saddivenshgpede adear boxewing & bynihetiet sresithe
denoted at 70 is the traverse hol der whose one edge is supported by the
chassi s 60 f@loofr b23 vertd<cikbrtapouedwnt svadedstlaw an B2riklehac thyvdrsemtbase
which is held by the traverse holder 70 via the vibration absorbing
danpers 71 andfecrppEseze angietond/tr éfPodand ee ltartirsimg éénpot edtlat Borits
the top lid which is attached to the traverse holder 70 and covers the
traverse baseugZacanefdéhet ediat ug3 ti d 4hhe thadred cpftitdee clrtlrol circuit
which is attached to the bottom side of the chassis 60. In the chassis 60,
t he | oadi ng mecerdgreamnddulre Koadiengprrgears sisitem3Bs -whi ch are driving
means for the tray 20 are disposed on the inner side of the opening 60a
which is for | oadfAgtlandagjtecitdan lotstireseragyd 2@ twWHse thaveulsee basd 182
hol ds the spindle notor 90, which rotates the disk while holding the disk,
the optical pPckapdoghe whigdhyr @deseodtd 8i, nfrdwematibdreof morhltehe id7sk slracie

writes rotating by frictional force with the cartridge, the control
circuit which has sensed rotations of the rubber roller 197
rotates the rubber roller 197, and the cartridge 1 gets %Qaded
automatically into inside the main unit 140 of’the~opti¢al disk
record/reproduce drive while opening the shutter 2 of the
cartridge 1.

At this stage, movements of the slide cam 100 moves up
.the traverse base 82 supported by the traverse holder 82 which
used to retract toward below from the path of the cartridge 1,
and the disk inside the cartridge 1 is held by the turn table
91 of the spindle motor 90 and the clamper 84.

-As the loading of the cartridge 1 completes, the drive
gear 196 driven by the door opening/closing motor (not shown)
rotates in the reverse direction, the rack gear 1947moves, the
door 193 vertically moves toward above, the opening in the front
surface cf the main unit 140 of the optical disk

record/reproduce drive is blocked.

At this stage, the door lock pin 147 is driven as the slide
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‘information in the disk 10, the traverse nmotor 94, which noves the optical
“pickup 99 in the radius direction of the disk, and the reed screw 95 which
noves the optical pickup 99. The top lid 83 supports the m ddl e"'rfar\i’k%faﬁﬁme
cl anper 84 which clanps the optical disk to the spindle notor 90, and
urges by spring force the clanper 84 such that the front edge side of the
clamper 84 will nove away fromthe spindle nmtor 90, and noves the
clanper 84 closer to the spindle notor 90 8 JUN 2005 agai nst the spring
and fixes theat $kCtrootde anur angadpé e vdirh nge oogading refrtt héSopf theal ddbsk
to the spindle notor 90. On the front side of the traverse holder 82, the
slide cam 10®3whwbhcbngageiditit hahhelmgedraimaalf chasisios 583 ifsodi sposede so
that the slide cam 100 can nove in the right/left direction. The slide cam
100 is gui ded Htiyg.t hel)gui de cam groove 249 (Fig. 4) fornmed in the back
surface of the tray 20, and reciprocally noves within a certain range in
accordance with | o&thidg ahe séjidettcoan DHOtdrei teay20.1oHieran d47hendacke
gear on the front side of the slide cam 100, and the slide cam 100 is
driven by than ddBeigedhriwdn blyetheathngr geavpsystet Gboda simeer hght faef t
direction within a predetermned range as it is after the tray 20 has been
| oaded. As the skeddcanhéd @ mosesof nrddia rimghthkeeftot dibneldhigone atat hems,
stage, the traverse holder 82, the alignnent pins 102 and the detecting

| evers 104 ari¢ dsinen necddmmertid vaktidialégt opan dhe clade tédet dobknhoPj ns
106 nove in the vertical direction in accordance with the operations of

t he detectingnd the door may be driven by the door opening/closing motor

and revelve-opened and closed.

In addition, while the slide cam 100 is qsed as a slide
member, a separate slidernember'may'be disposed separately from
the slide cam 100, and a different motor may be used as the motor
separately from the loading motor.

{Ninth Preferred Embodiment)

Figs. 1 through 4 and 36 through 44 show a structure of
an automatic loading mechanism of the optical disk
record/reproduce drive according to a ninth preferred
embodiment of the present invention. 1In other words, Fig. 1
shows the optical disk record/reproduce drive to which the
first preferred embodiment of the present invention is applied.
In Fig. 1, denoted at 20 is the tray which is a tray foruseating
a cartridge which houses an optical disk for instance or a naked
optical disk (not shown), and denoted at 140 is the main unit
of the optical disk record/reproduce drive.

In the main unit 140, denoted at 60 is the chassis with
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levers :104.:Fig. 2 shows the tray 20 and the cartridge holders 27. 1In the
‘mi'ddl'e of the cartridge seating surface 21 of the tray 20, there- grgijNwaiis
concave portions one |large and the other small, fornmed in a concentric
arrangenment. The concave portion having a large dianeter is a |arge
di aneter di sk seater 22 while the concave portion having a small dianeter
is a small dianeter disk seater 23, and either one is used in accordance
with the outer - 8 JUN 2005 dianeter of a disk which is to be mounted to
t he mai n uni tlebd0 what-ht hemppt seal bdils ks rdee erad/Irsepnodus estthpack .a s-ar bherof on
the left-hand side and the right-hand side as viewed fromthe
| oadi ng/ ej ecta syndiheedci onsoh, tdendtrag 20,70 tilke thef t raakkssund ader 2bh and
the right wall surface 26, which are slightly larger than the outer size
of the cartricge edgcFiig s PPorard ane trer tdlead s it dthef cwarfirdedge: steiata hg
surface 21, are disposed over approximately half the entire length on the
i nner nost si dewdrtdnts ,adeapteddge §i dad nger angeet petihese hoadimdgksehettii lon
direction of the tray 20, thereby realizing a function as guide nenbers
whi ch are usededtirengrpkeabbiideof70 tthies dvet vidgetioanabherbiay @8mpers 71
Meanwhi | e, openings 30 are formed in a part of the left wall surface 25
and the rightndaklompsuskace 26ccaddraprbdhtehmandhsndemandenegad- hangs sise
positions to an axial line along the direction of |oading or ejection
passi ng throtdgle tthoge dent ethich grawitthadfed e dard ridgerlse eaqglder oD tdved
| eft-hand and the right-hand i nnernost sides in the

covers the traverse base 82, and denoted at 85 is the board of

I
the control circuit which is attached to the bottom side of the
chassis 60.

In the chassis 60, the loading motor 61 and the loading
gear system 66 which are driving means for the tray 20 are
disposed on the inner side of the opening 60a which is for
loading and ejection of the tray 20.

The traverse baseA82 holds the spindle motor 90, which
rotates the disk while holding the disk, the optical pickup 99,
_which reads out information from the disk 10 or writes
information in the disk 10, the traverse motor %4, which moves
the optical pickup 99 in the radius direction of the disk, and
the reed screw 95 which moves the optical pickup 99.

The top lid 83 supports the middle part of the c}§mper
84 which clamps the optical disk to the spindle motor 20, and
urges by spring force the clamper 84 such that the front edge

side of the clamper 84 will move away from the spindle motor

90, and moves the clamper 84 closer to the spindle motor S0
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'l oadi-ng-direction, there are. the cartridge holders 27, which are holding
‘menbers of cartridge hol ding neans engaged with the engagenent +gcgijui p@r
parts 6 (Fig. 42), disposed on the inner side to the left wall surface g
and the right wall surface 26. On the front side of the tray 20 and the
front side of the both side walls 25 and 26, there is no wall surface
which is disposed perpendicular to the cartridge seating surface. Hence,
there is no obstacle against placing of the cartridge - 8 JUN 2005 1 on the
tray 20. Furebeinssi hoe siveirg emd édgesofhehdisk dy 2@ tsrshagelte akiming
curved convex surface and the cartridge 1 is a flat rectangle, the both
si des of thempgatiedgefotheheptdartlr ddg ploachtd cpindd et ray o20 9ir.oj ect
beyond the tray 20. Fig. 2 (b) shows the cartridge holders 27, which sink
into and engage wPhhthhefrontavede enfagesentavece: Wialglgards, Ghshischidar e
| ocated on the left-hand side and the right-hand side to the axial |ine
al ong t he di rentihwofichoadiage®wichech¢ orchpassiaigchds oilgle Ot he ddemteeredf
gravity of the cartridge 1. The cartridge holders 27 are of a synthetic
resin which pe Bhapadie agitdencen Hi0M aenberss ianthehel ghddl <f paritre afidrhe
cartridge holders 27 are bent approximately in the shape of the letter Z.
There are axFfhk hbids 2¥m ¥t ned giud deliebyi ddkegpadé scam groakia e oIFig.
perpendi cular to the step bending direction. The axial holes 27a engage
with the ping) 28 mwhedhiratbedbspbsedrfact sifdehicherear2®j dgel pleadipng azdige
and on the inner side of the cartridge seating surface 21 relative to the
|l eft wall moves within a certain range in accordance with loading and

ejection of the tray 20. There is the rack gear on the front
side of the slide cam 100, and the slide cam 100 is driven by
the middle gear of the loading gear system 66 in tge right/left
direction within a predetermined range as it is after the tray
20 has been loaded. As the slide cam 100 moves in the right/left
direction at this stage, the traverse holder 82, the alignment
pins 102 and the detecting levers 104 are driven in the vertical
direction, the state detecting pins 106 move in the vertical
direction in accordance with the operations of the detecting
levers 104.

Fig. 2 shows the tray 20 and the cartridge holders 27.
In the middle of the cartridge seating surface 21 of the tray
20, there are two concave portions cne large and the other smq};,
formed in a concentric arrangement. The concave portion having
a large diameter is a large diameter disk seater 22 while the
concave pertion having a small diameter is a small diameter disk

seater 23, and either one 1s used in accordance with the outer
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.g-.surface 25 and ‘he i ght wall surface 26, and the -cartridge holders 27 are
“hel'd"for free revolutions about the pins 28. Further, the cartriglgéiN 2005
hol ders 27 conprise, at front edges of the dovvnvvardly st epped parts,
convex- shaped engagi ng parts 27b which engage with the engagenent
receiving parts 6 of the cartridge 1 and are shaped approxi mately as
triangles which extend within the cartridge placing range. At front edges
of the opposite upwardly stepped parts, spring receiving projections 27c
are di sposeddignehersaifea divgemigrtag st he benyagptry par tde2mbinThelit 140
projections 37 (Fig. 36) are disposed on the tray 20 side to face these,
and t he coi |l odpriegerag carle diisit ereposell sy asivae ehigatge with these at the
bot h edges, whereby the engaging parts 27b are urged and | oaded in the
direction in whichurieegngagenent Leétehainndgspdet and wie tthigglcariandgei de
are held. A stopper 31 of the cartridge holders 25 against the spring
force of theacoviewpdi hysmahe d cdickipurad ettt orpokingatiomnwhitchheéstray 20,
approximately on the opposite side to the spring receiving projections 27c
of the tray 20e Faftheallwiuhfade 2T and itdge righdewsl25ssuppott e, bshidie
stopper 31, the downwardly stepped parts on the engaging parts 27b side
enter into ehle »pepihhs 130 gorrobhehetlhobese27ai of ofhehe mamtirdghgchdl ders.

27, inner surfaces 27d are approximately flush with the inner surfaces of
the wal |l surPfd¢esndbaemd 26;1iemd tichd hengagiteg dgar ssat2ib akovhecprd] ectrd nto
the cartridge placing range. This prevents the tray 20 from becom ng w de.
'In addi ti on, déaprriled anermesrrokdaadie vhdalfay e entlige length on the

innermost side within a cartridge placing range in the
loading/ejection direction of the tray 20, thereby realizing
a function as guide members which are used during placing of
the.cartridge 1 on the tray 20. Meanwhile, openings 30 are
formed in a part of the left wall surface 25 and the right wall
surface 26, and at left-hand side and right-hand side pesitions
to an axial line along the direction of loading or ejection
passing through the center‘of’gra#ity'oftjmzcartridge 1, e.g.,
on the left-hand and the right-hand innermost sides in the
loading direction, there are.the cartridge holders 27, which
are holding members of cartridge holding means engaged with the
engagement receiving parts 6 (Fig. 42), dispocsed on the inner
;ide to the left wall surface 25 and the right wall surface 26.
On the front side of the tray 20 and the front side of
the both side walls 25 and 26, there is no wall surface which
is disposed perpendicular to the cartridge seating surface.

Hence, there is no obstacle against placing of the cartridge
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“opener:“29 which opens and cl oses the shutter 2 of the-cartridge 1 is

~di sposed for free novenents in the right/left direction. The opéhelji2g05
operates in accordance with loading of the tray 20, and permts | oading

t hrough an opening action toward the left-hand side with a projection of

t he opener 29 hooked at the projection disposed to the front edge of the
shutter 2. For the opener 29 to operate in accordance with | oading and
ejection - 8 JUN 2005 of the tray 20, the guide cam groove of the opener 29
i s disposed 1o Headinawai‘t 180rshetrhe stiogel tde Artstnatipeeby, thheteapay
be such neans which nakes it possible to drive the opener 29 and open the
shutter when 2thé scahepidges B icsinveghtedver thefarayan@OheAsatriie islyat lefs 2

i s opened, the optical disk housed in the cartridge 1 beconmes ready for
rotations by & Helapinedit@nmsieor thg0 karich rebdlys fof theeoreingedes seprioduct i on
by neans of the optical pickup 99. Fig. 4 shows the back surface of the
tray 20, in wixiriddeerdaced e rdok ey 20 pifspostdeyoonetise derawni 2h.
engages with the drive gear 66a of the |oading gear system 66. As the
rotating directionIGfu-t Réb} crtiwry thret orr61idge dwiltidetred? 71 hertetay in20inso

| oaded and ejected. In a simlar manner, the nmetallic guide shaft 41 is
hel d at the farshengdge wird: the ceara eddercfaganzat raye20inpayatt<l6 woiand
inthe vicinity of the rack 40 of the back surface of the tray, and is
further hel dagg tlecatmelchantbal lehhsbredeeithr anghthher shiat thaotdeid42to The

other side of the tray 20 is placed for free sliding on the guide
the axial line along the direction of loading or ejection

passing through the center of gravity of the cartridge 1. The
cartridge holders 27 are of a synthetic resin which is shaped
as long thin members, and the middle parts of the cartridge
‘holders 27 are bent approximately in the shape of the letter
Z. There are axial holes 27a formed in the middle parts in a
direction perpendicular to the step bending direction. The
axial holes 27a engage with the pins 28 which are disposed
outside the cartridge placing range and on the inner side of
the cartridge seating surface 21 relative to the left wall
surface 25 and the right wall surface 26, and the cartridge
holders 27 are held for free revolutions about the pins 28.
Further, the cartridge holders 27 comprise, at front edges of
the downwardly stepped parts, convex—shaped.engaging'parts 27b
which engage with the engagement receiving parts 6 of the
cartridge 1 and are shaped approximately as triangles which
extend within the cartridge placing range. At front edges of

the opposite upwardly stepped parts, spring receiving
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~stripe 63 (Fi‘g..-1) which is formed on the inner side of the box-like
shaped ‘nechanical “chassis 60, and the pressing nenbers 183, whithB di# 2005
di sposed to the side walls of the nechanical chassis 60 so as to be able
to flexibly project while retracting, prevent an action of |eaving from
the guide stripe 63. Figs. 36 and 41 show the tray 20 as it has been

| oaded. Until loading of the tray 20 conpl etes, the spindle notor 90 -- 8
JUN 2005 held on the traverse base 82, the traverse notor 94 and the
optical pi ckpQ%atermin st rract eth tre gyl o tthies | ssark N patthiowfat hehe r ay
20 for the purpose of avoiding interference with the tray 20 and the
cartridge 1. evadgiroadiengso? 7o he Theaprafeconphet d, (Rite Brdya26 dssposed
positioned such that the spindle notor 90 will be located at the center of
the optical diskheAsrehie?0 gadingogéaresyseem 661d ditievevitlhepslinds ¢4nad®0 a
little before this, the alignment pins 102 protrude through the hol es 20a
formed in thénteaypy@®d andh=hgaygewadde withet pose Hitonhad didi eslaker metereby he
cartridge 1. The cartridge 1, which is roughly restricted in the

f or war d/ backwdned ctigegaticvopaang £Ab rirghttpeflt adilr beddeod in the direaytPOn is
finally positioned relative to the tray 20 and the spindle notor 90 as a
result of thiln ehgali ngeaengopembbanvhickéyinghpatktavergsé basec82t asceads,
the spindle notor 90 and the optical pickup 99 nove close to the opti cal
di sk housed iaret heldcart sidgeet Shicthths phaceddon hdlederay S20g8ipatathe
center opening 20b of the tray 20, and at the sane tine, the pressing

| evers spring force of the coil springs 49 is disposed at a position
which is approximately on the opposite side to the spring
receiving projections 27c¢ of the tray 20. Further, with the
cartridge holders 25 supported by the stopper 31, the
downwardly stepped parts on the engaging parts 27b side enter
into the openings 30 from the holes 27a of the cartridge holders
27, inner surfaces 27d are approximately flush with the inner
surfaces of the wall surfaces 25 and 26, and the engaging parts
27b alone project into the cartridge placing range. This
prevents the tfay 20 from becoming wide.

In addition, on the innermost side of the tray 20, the
opener 29 which opens and closes the shutter 2 of the cartridge
1 is disposed for free movements in the right/left direction.
The opener 29 cperates in accordance with loading of the tray

" 20, and permits loading through an opening action toward the
left-hand side with a projection of the opener 29 hooked at the
projection disposed to the front edge of the shutter 2. For

the opener 29 to cperate in accordance with loading and ejection
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143 press the both central sides of the cartridge 1 agai nst the _t ZQZ[U
‘because of “the force of the springs 143a of the pressing |evers 1 3‘@% e
traverse base 82 ascends, while the clanper pressing part 130 projecting
fromthe tray 20 press the rear edge of the clanper 84 and the front edge
of the clanper 84 noves close to the optical disk, whereby the optical
disk is clanped to the turn table of the spindle notor 90. The front edge
of 6 JUN 2005 the tray 20 is positioned on the inner side of the opening
60a of the cHfatsed ey af, ttHee boadiengrpagiadvenc bft tshepenay 20l sahispased
about the sane tinme as the conpletion of the |oading, the state detecting
pi ns 106, whitehtheengbn wetledtdlonrofheheopakikd. apdtensationt ysuthacesnay
the cartridge 1 and whether it is possible to wite, project toward the
cartridge onbeheufhomeangdgbishdeaskst he pragiRdei hoadcbydanie wwdier hao
operations of the detecting levers 104, and for this structure, there are
a back surface deeedttismghhokeranten thrd thngrddtect ilsgndvaheed not thehommy
formed in the cartridge 1. Figs. 37 and 38 show the tray 20 as it is

ej ected, in wRi-chAs dd1et Rbultsadi Ad Toremcgll tbedrpvirel widie hoppesi e the
direction to the direction during |loading, the tray 20 is ejected. At this
st age, the skidéréaweld0bengagesraptly fhe rondihgngeay Systsmnéb: operat es,
the detecti n% | evers 106, the alignnment pins 102 ‘and the traverse base 82
descend, the“derast irggdveviers re@®rplisty adolvr arhe dicitieorddheatdany pihscHo6,
and the pressing |evers 143 ascend, so that the tray 20 noves and the
danper 84 noveslgwdypickup 99.

Fig. 4 shows the back surface of the tray 20, in which
there is the rack gear 40 disposed on one side which engages
with the drive gear 66a of the loading gear system 66. As the
rotating direction of the loading motor 61 is switched, the tray
20 1s loaded and ejected. In a similar manner, the metallic
guide shaft 41 is held at the front edge and the rear edge of
the tray 20, parailel to and in the vicinity of the rack 40 of
the back surface of the tray, and is further held by the
mechanical chassis 60 through the shaft holder 42. The other

{g;' side of the tray 20 is placed for free sliding on the guide
stripe 63 (Fig. 1) which‘is formed on the inner side of the
box-1ike shaped mechanical chassis 60, and the pressing members
183, which are disposed to the side walls of the mechanical
EBassis &}soastijeabletx)flexiblyprojectwhileretracting,
prevent an action of leaving from the guide stripe 63.

Figs. 3¢ and 41 show the tray 20 as it has been loaded.

Until loading of the tray 20 completes, the spindle motor 90
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as the-tray 20 starts noving. Figs. 39 and 40 show a detecting nmenber 30
‘and ‘a detecting 'switch 31 which serve as nount detecting means. .. pheyy gﬁ%
detecting nenbers 30 are disposed to the |ower portion of the top I'i'd 83,
and detect that the cartridge 1 is placed at the right position on the
tray 20. In this enbodiment, the detecting nenbers 30 are forned by a
spring nenber, such as a blade spring, which is approximately fornmed in the
shape of the letter U one ends 30a are attached to the bottom surface in
t he vicini tyhefldheheshe33 regemsd drsehd X r diite ddgerssiste moftarthé 4 omd itche83,
bend parts 30b pass through the holes 33, the other ends 30c are | ocated
on the top s@rtiacelspdekop PHerewvpihi de83achnd thebbbmd pPar tisoadi0hy arash

| ocated at a position to receive the top surface of the <cartridge 1. The
det ecti ng swictichbs Biasre&ldfeposiked rorphectob avdi B8 siottdrate mperaty ing:
parts of the detecting switches 31 overlap the other ends 30c of the

det ecti ng netber $r39 @A ehd thep csuntfraceofl.the top |id 83, and sense
novenents of the other ends 30c attributed to arrangenent of the cartridge
1 at the right po¥ithohobdied of the statye 26f cemgdtited, ofthiehé ravay 020.s
When the cartridge 1 is not placed on the tray 20 correctly, the bend
parts 30b of ppheétdenedt Enghnehber sh80sbendhe mstdendd edi 1 htbe Heodategl dr y
line and nove away fromthe detecting switches 31, and as the cartridge 1
is placed, theesepreherB3Llar eptimnilpdiaked Zat thive lorhéncegesr 30cs t @utqsut
lines 34 for the detecting switches 31 are installed in the control circuit
for the boardrdivsposed sbltdhecirackC@ur flhitet of o rmedials calheckdssingent

pins 102 protrude through the holes 20a formed in the tray 20
and engage with the positioning holes formed in the cartridge
1. The cartridge 1, which is roughly restricted in the
forward/backward direction and the right/left direction to the
tray 20, is finally positiohed relative to the tray 20 and the
spindle motor 90 as a result of this engaging action. Meanwhile,
the traverse base 82 ascends, the spindle motor 90 and the
optical pickup 29 move close to the optical disk housed in the
cartridge 1 which is placed on the tray 20 from a center opening
2C0b of the tray 20, and at the same time, the pressing levers
143 press the both central sides of the cartridge 1 against the
tray 20 because of the force of the springs 143a of the pressing
levers 143 as the traverse base 82 ascends, while the clamper
preééing part 130 projecting from the tray 20 press the rear
edge of the clamper 84 and the front edge of the clamper 84 moves
close to the optical disk, whereby the optical disk is clamped

to the turn teble of the spindle motor 90. The front edge of
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60, and the control circuit, when accepted a detection signal from UW?’E%
detecting switches 31, outputs an operation instruction to the loading “*¥°
notor 61 which is driving neans. Qperations of the optical disk

record/ reproduce drive 140 having such a structure above will now be
described in relation to an exanple of reproduction fromthe optical disk
8 JUN 2005 which is housed in the cartridge 1. Figs. 42 and 43 show pl acing
of the cartridge 1 on the tray 20, in which the cartridge 1 is slid on the
cartridge sé&&F h§rEUtS dceresiftiomerchenf tbatimict keida af 2Deispen iy eeda on
of pushing into the main unit 140 of the optical disk record/reproduce
drive. In théfpibeeskasnbs thetl dffte Haadl larwd poisé triioght£fhahd edge 2Gurdrates
of the cartridge 1 are pushed to the tray 20 with the left wall surface 25
and the righ@twabpusubhaceane serei g se gomepbs;ichned therleatias! died
surfaces at the front edges of the engaging parts 27b which serve as the
proj ections étatRedetastindgel ol ey s W27 cht kes doer tiebactopoeobithichdack
cartridge 1 nakes it possible to easily open to the width between the |eft
wal | surfaceaRs hRe fhenki ghefagel odr thce c2@triidge 44 ashbwhed hstratig tihat
the cartridge 1 is further inserted, and the engaging parts 27b of the
cartridge hoP@&pible7toowrhget deTheek gi erep foricee ofattel dpd |omspriends A,
sink into and engage with the concaved engagenment receiving parts 6 of the
cartridge 1.eAgethide fagdie frem d0changecpndeheei weehttilom operations of

the detecting levers 104, and for this structure, there are a
back surface detecting hole and a writing detecting hole (not
shown) formed in the éartridge 1.

Figs. 37 and 38 show the tray 20 as it is ejected, in which
as the loading motor 61 is driven in the opposite direction to
thé direction during loading, the tray 20 is ejected. At this
stage, the slide cam 100 engages with the lcoading gear system
66 operates, the detecting levers 106, the alignment pins 102
and the traverse base 82 descend, the detecting ievers 106 push
down the state detecting pins 106, and the pressing levers 143
ascend, so that the tray 20 moves4;nd the clamper 84 moves away
as the tray 20 starts moving.

Figs.39&ﬂmi40showeadetectingnemberZﬂ)andeadetecting
switch 31 which serve as mount detecting means. The detecting
members 30 are disposed to the lower portion of the top lid 85;
and detect that the cartridge 1 is placed at the right position

on the tray 20. In this embodiment, the detecting members 30

are formed by a spring member, such as a blade spring, which
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force and a sound V\:hl ch'is enmitted at the time of engagement with the -

cartridge hol ders 47, an operator can confirmthe conpl etion of “t Ae i 2005
engagenent. On the innernost side of the cartridge seating surface 21,
there are stoppers 35 which restricts the cartridge 1 to the insertion
limt, which ensures that the engaging positions - 8 JUN at which the
cartridge 1 engages with the cartridge holders 2-7 approximately match
with the insertion limt provided by the stoppers 35. This conpletes the
pl aci ng of the saptokbdgecdl anfoitined timay h20shApetdf sist dgetetrhie, cand rardge
hol ders 27 restrict novenents of the cartridge 1 in the forward/ backward
direction, Wwikl®ers e daefttiechand: st detanth she facghin hardvscdaiwgl ot Swifeaces
25 and 26 restrict novenents of the cartridge | in the right/left
direction. AS3thersadecd ithes frbatdetiget  nge nefrheress t30 ale i essad patrtishe
insertion edge of the cartridge 1, and the detecting nenbers 30 press the
operating paBbs Bdasofhthegldetlectiaigs Wi, t chesoBheansnads dBlecideon ceiagal 1S
outputted. The detection signal is outputted to the control circuit, which
oper at es t heonl badi thgp moinfadd . silde tdfi shenbhog medt 331 hend ortig ddersd pawitts My
switch such that the driving neans will not operate in accordance with the
oper ati ons oBObher«diceciticnyasws tredras i3h to theeeby treke oot sposschl &f tthe
performthe follow ng | oading operation. That is, during manual | oading,
the insertionatorddgeol. The detecting switches 31 are disposed to the top

lid 83 so that operating parts of the detecting switches 31
overlap the other ends 30c cof the detecting members 30 on the
top surface of the top lid 83, and sense movements of the other
ends 30c attributed to arrangement of the cartridge 1 at the
right position based on the state of ejection of the tray 20.
When.the cartridge 1 is not placed on the tray 20 correctly,
the bend parts 30b of the detecting members 30 become as denoted
at the imaginary line and move away from the detecting switches
31, and as the cartridge 1 is placed, the switches 31 are
manipulated at the other ends 30c. Output lines 34 for the
detecting switches 31 are installediin the control circuit for
theboarddisposedtxDthebacksurfacecﬁfthemechanicalchassis
60, and the control circuit, when accepted a detection signal
_from the detecting switches 31, outputs.an operation
instruction to the loading motor 61 which is driving means.
Operations of the optical disk record/reproduce drive

140 having such a structure above will now be described in

relation tc an example of reproduction from the optical disk
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insert onto the tray 20 is continuously applied to the cartridge the =~ -
insertion force is transmitted to the tray 20 through the'stoppérs &5J0%6H§5
manual | oading of the tray 20 into the main wunit 140 of the optical disk
record/ reproduce drive is started. Wile the tray 20 is being | oaded
manual |y, the eject end switch (not shown) of the tray detects a signa

i ndi cative of - 8 JUN 2005 passing of the tray, a drive voltage is applied
to the loading notor 61, and as the drive gear 66 which follows rotations
of the IoadWthhD@érh@mSﬁdtaDetheauaaﬁaudgeldadlng of the tray 20 starts.
At this stage, the spring constant and the pre-loading force of the coi
springs 49 whi ch uFgest héZcandr4dgshdwlmersing P ardsatarducitigadt drhehe
followi ng relationship holds between the insertion force over the
cartridge | tneg EHe éarwhigdhethhokdetrsidFeand ithe lidneal theadiamg rfickee
upon the tray 20, wherebymanual |oading of the tray 20 is performed after
pl acing of thetéagtsudgecd dnfrha thay2hthed thaplmtedd insedirectiorce
over the cartridge < Manual loading force |If the force relationship above
i s opposite, ofondbhgnef inthetheapa20 snhakrt $4Pebdr shensptticed ovek t he
cartridge 1 into the cartridge holders 47 conpletes, and clanping of the
disk 10 stokedord/rhpredrcei dgéve-accordingly fails. On the other hand,
during automatic loading, with the |oading switch (not shown) of the nain
unit 140 of the optiddle pdpskspedurtdtheptobiuckaddiaral thenedyvn-feand kelgd me

of the
surfaces of the cartridge 1 are pushed to the tray 20 with the

left wall surface 25 and the right wall surface 26 serving as
guides, since there are slanted surfaces at the front edges of
the engaging parts 27b which serve as the projections of the
cartridge holders 27, the insertion force of the cartridge 1
makes it possible to easily open to the width betweenrthe left
wall surface 25 and the right wall surface 26.

Fig. 44 shows a state that the cartridge 1 is further
inserted, and the engaging parts 27b of the cartridge holders
‘27, owing to the urging force of the coil springs 49, sink into
and engage with the concaved engagemegt receiving parts 6 of
the cartridge 1. At this stage, from a change in the insertion
force and a sound which is emitted at the time of engagement
with the cartridge holders 47, an operator can confirm the
completion of the engagement.

On the innermost side of the cartridge seating surface

21, there are stoppers 35 which restricts the cartridge 1 to

the insertion 1imit, which ensures that the engaging positions
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conpl etion of placing of the cartridge 1 on the tray 20, a drive voltage "
is applied to the loading notor 61, and as the drive gear 66 whi-ch fiok! s
rotations of the | oading notor 61 rotates, automatic |oading of the tray
20 starts. In the structure according to this enbodi nent, after the
cartridge | is placed on the tray 20, for loading of the tray - 8 AN 2005
20 and the cartridge 1 into the main unit 140 of the optical disk record/
reproduce drive, the cartridge 1 is inserted as if to slide the cartridge
1 on the car @i W3echdat K§ réuriiece 1 2angands apth ¢aci earbridhe habders oy
force is continued, whereby the |oading operation is conpleted. In other
words, the GPBLafi-BATELYi R3éFhi Wgthhehearneedgeon himhe mervwieded Hey the
purpose, whereas a plurality of operations realize placing of the
cartridge 1 &R8PP6&8I Ag- of Nilkecompy el si hhehel eohvemt shal cadrskidge 1 on
record/ reproduce drive. Further, since the conventional disk

record/ repr o8G€et Ty 4/ i StsHapedtidde &lsoxawhiréHgeonptilers 2/ fresyitr iwdl |
surface for the purpose of positioning the cartridge relative to the

tray, the opBPAEMBRTEfODILEEI TR tHed @ dkinheho rwayd (ki ¢leva vy eiidieny itdre
front wall surface during placing of the naked optical disk on the tray
makes peopl evPéép B fedld fgde pdeves rightcaaadt s age wiose ssirdpedss
approximately the sane as that of a tray which generally seats only a
naked optica¥5d?§Q 2faycperisédmagenhater gf 2bewkieh rhdgesdchnatéer uct ure

according to this_enbodinent, the operability for placing the naked disk
right/left direction.

At the same time, the detecting members 30 are pressed
at the insertion edge of the cartridge 1, and the detecting
members 30 press the operating parts 3la of the dé&écting
switches 31 and a detection signal is outputted. The detection
signal is oﬁtputted,to the control circuit, which operates the
loéding motor 61.

In this embodiment, the control circuit may switch such
that the driving means will not cperate in accordance with the
operations of the detecting switches 31 to thereby make it
possible to perform the following loadiné operation.

That is, during manual loading, the insertion force to
insert onto the tray 20 is continuously applied to the cartridge
1, the insertion force is transmitted to the tray 20 through
the stoppers 35, and manual loading of the tray 20 into the main
unit 140 of the optical disk record/reproduce drive is started.

While the tray 20 1s being loaded manually, the eject end

switch (not shown) of the tray detects a signal indicative of
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on the tray will not give people a wong feeling. In addition; since the
freedom of design of the tray inproves because of the absence oigtgng@
wal | surface, it is possible to use a high-grade design which targets at a
better design effect for instance instead of using a function-oriented
design. Still further, in the structure according to this r enbodi nent,
after the cartridge 1 is placed on the tray 20, for |oading of the tray 20
and the cartridge 1 into the optical disk record/reproduce drive, the
cartridge 1 pbsskbhsgréedmas tirhyl, 0a &tide tdle: nay ikl dgplicant ¢ hthecabhriicge
seating surface 21 and only if one noves his or her hand off fromthe
cartridge 1 mastortel pridisid nger Hedyel gadi-ngs iwhioch aratlicea Ins tstardred ognd
the cartridge 1 is nounted inside the optical disk drive. In other words,
t he oper ati onheflqdicidaigdthe eartstdges pradthenddiay 1alaeneg servies didw, 20

pur pose, whereas the conventional disk record/reproduce drive requires
three operatisonastsi.e., pushing in of the cartridge 1 on the tray 20,
placing at the right position, pushing in of the tray or other swtching.
Moreover, it is possithestocd@sl ize e impnondtiah aget etlks ppkatbadial t he
right position after placing of the cartridge 1 and |oading of the tray
20,. the | oadiagcdre®itng: ceanspandgshes! ivkech nusjdplie: structidges hbnsieead of
maki ng these conplex. Such sinple structures lead to an inprovement in
reliability.27Tem kR elzehr eHaEnbiodi N Jwing relationship holds between
the insertion force over the cartridge 1 into the cartridge
holders 47 and the manual loading force upon the tray 20,
whereby manual loading of the tray 20 is performed after placing
of the cartridge 1 on the tray 20 has completed:

Insertion force over the cartridge < Manual loading force

If the force relationship above 1s oppesite, loading of
the tray 20 starts before insertion over the cartridge 1 into
the cartridge holders 47 completes, and clamping cf the disk
10 stored in the cartridge 1 accordingly fails.

On the other hand, during autcmatic loading, with the
loading switch (not shown) of the main unit 140 of the optical
disk record/reproduce drive turned on at the time of the
completion of placing of the cartridge 1 on the tray 20, a drive
voltage is applied to the loading motor 61, and as the drive
gear 66 which follows rotations of the loading motor 61 rotates,
automatic loading of the tray 20 starts.

In the structure according to this embodiment, after the

cartridge 1 is placed on the tray 20, for lcading of the tray
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A tenth preferred enbodi nent of the present invention wll nowbe = & oo
described with reference to Figs. 45 and 46. The cartridge hol deBsJ8F 2005
serve also as the detecting nmenbers 30 which drive the detecting sw tches
31 which functions as state detecting neans of detecting the conpletion of
placing of the <cartridge 1 at the right position in the first preferred -
8 J U N 2005 enbodi nent, and the detecting nenbers 30 are omtted. In this
enbodi ment, switch pressing parts 27e protrude at the edges which are on

t he opposite<§i gadt 6heheashyadiagl pante 27 mfinhenitar4 ¢ iageHwlaeris27 in
the opposite direction to the spring receiving projections 27c, the

oper at i ng pafii$k3iacefds heprddteetd migrenithehes ratifigred itsoitherthdsss si 60
is faced with the switch pressing parts 27e. Fig. 45 shows the detecting
switch 31 astitsilédbetbeecantradhed! i gthaeedn)r shpwss ¢diel mameistate 2is
that in Fig. 13 in which the cartridge 1 is not nmounted to the tray 20
which is in BRe appéétatdisnapé.the imisrsiagefotrdhe spramygsimedyr eds:ndiey
operating parts 3la of the detecting switches 31 in the switch pressing
parts 27e. Fihje 4deafb)hgshowsasispate thapleftedsar tin dgderl vioxdsei idienount ed
to the tray 20, with the front edge on the both sides of the cartridge
pressi ng t heCBAgayiing parnse2rbngnthe ende idye dvi tote peeysisnghpatrodkts
away fromthe detecting switches 31. Fig. 46(c) shows the engagi ng parts
27b as sink WhArgpd engaygeawnithi oheopemeaiedsengadément leedeioviodg tharts 6

cartridge 1 and loading of the tray 20 in the conventional disk
record/reproduce drive.

Further, since the conventional disk rgcdrd/reproduce
drive is shaped like a box which comprises a front wall surface
for the-purpose of positioning the cartridge relative to the
tray, the operaﬁion of placing the disk on the tray while
avoiding the front wall surface during placing of the naked
optical disk on the tray makes people feel a wrong_feeling.
However, since a tray whose shape is approximately the same as
that of a tray which generally seats only a naked optical disk
may be used as the tray 20 which has such a struéfure according
to this embodiment, the oberability for placing the naked disk
on the tray will not give people a wrong feeling. In addition,
since the freedom of design of the tray improves because of the
absence of the front wall surface, it is possible to use a
high-grade design which targets at a better design effect for

instance instead of using a function-oriented design.

Still further, in the structure according to this
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of the cartridge 1, - with the switch pressing parts 27e of the Qgrtrggpe L
hol ders 27 pressing the operating parts 3la of the detecting smﬁé%ﬁg g5
again. Hence, the detecting switches 31 output to the controlling neans a
signal which corresponds to the series of operations that the detecting
switches 31 are pressed at the operqting parts 3la, left not pressed,
pressed - 8 JUN 2005 again, the controlling neans senses nounting of the
cartridge 1 in the right manner and outputs a drive signal to the | oading
nmot or 61 whi elibsdipesti hef e T vihsgcasans dgsol tikaplhoadi aig tdfe thay 20ayf R0 is
started and the switch pressing parts 27e nove away fromthe operating
parts 3la of lprédidetekttirgt saw t2chesd3ahe jog rthid dgter Ucitnre taecop i agl tdi gHi s
enbodi ment, since the nenbers holding the cartridge 1 also detect placing
of the cartriragsdirandofivadi dgive,t hbet caytrddae 1hksringrripodias ot tat
is not necessary to separately dispose driving neans for the detecting
switch, the AliBertlet partsidipes wot thevearorbégei pedeasedsunhace osk sirof
the optical disk record/ reproduce drive is reduced. An eleventh preferred
embodi ment ofnilelprasemovdnvent iconhairl handwobé flesorilbedanithideds e erce
to the associated drawings. Wiile it is possible to the disk |oading drive
accor di ng t olthecprEsenindantait, dvagdna lissahbehabhcally semdtedranddtey
installed and as it is vertically installed with the opening positioned at
the top, thisashbodbaehtswheiinbed desicds hée PRtiehitdiork o ivest atre otfhatr t he
di sk | oading drive

words, the operation of placing the cartridge on the tray alone
serves the purpose, whereas the conventional disk
record/reproduce drive requires three operations, i.e.,
pushing in of the cartridge 1 on the tray 20, placing at the
right position, pushing in of the tray or other switching.

Moreover, it is possible to realize the means which
detects placing at the right position after placing of the
cartridge 1 and loading of the tray 20, the loading driving
means and the like in simple structures instead of making these
complex. Such simple structures lead to an improvement_in
reliability. )
| (Tenth Preferred Embodiment)

A tenth preferred embodiment of the present invention
will now be described with refefence to Figs. 45 and 46. The
cartridge holders 27 serve also as the detecting members 30
which drive the detecting switches 31 which functions as state

detecting means of detecting the completion of placing of the

cartridge 1 at the right positicn in the first preferred
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is installed horlzontally According to the present invention, a s
reproduci bl e di sk, “such as a nusic CD and a DVD-ROM and a re00f@|mﬁﬂhmﬁﬁ“"
such as a DVD-RAM whose dianeter is 8 cm 12 cmand the |ike are

handl ed. These disks as a whole are sinply called naked disks. It is the
formof a nmediumthat a | oadi ng nechani smconsiders, and a
recordi ng/ reproduction nmethod, a recording density and the |ike are not
limted to the exanpl es descri bed above. Next, a description will now be

gi ven on a | sabicAgmenschani smavdiedls Hanmgl msmbetrl Paked: dingks eldavi fig this
different sizes such as 12 cmand 8 cmand a cartridge in which a naked

di sk is housadodEinest, awicwér alkesstingcpare sof2 7 dirsk dugediatg tdve eelgas | |
be described, and structures of the respective portions wll then be
descri bed i nwiethi #re Ambbkanpeadiseriiciate hoeoraiagino pEye sekévent the
preferred enbodi nent of the present invention, being simlar to as

descri bed earkiréridger bbateon £0 ithethi¢ reppes of @rdiodecedodioeirite sk trhe
like with reference to Figs. 1 through 7, w Il not be described in
redundancy, #ardeaniebleptrriecstioust drie, ahe operatiloms pefrttshedldi i 1tdadi ng
drive will be described with reference to Figs. 47 through 51. Fig. 47 is
a bl ock strudetiretdnggreantofies e diiskd badihsgchdesbie @edor dengdtelithehe

el eventh preferred enbodi nent, and these illustrated are fornmed on the
circuit boardwirohdesessbed above. 27Fhat is, a laser driving circuit 430
operates, the optical pickup (optical head) 99 irradiates the disk 10 with

| aser, a Fig. 45 shows the detecting switch 31 as it is before
attached.
Fig. 46 (a) shows the same state as that in Fig. 13 in which

the cartridge 1 is not mounted to the tray 20 which is in the
ejected state. At this stage, the springs 49 press the

dperating parts 3la of the detecting switches 31 in the switch
pressing parts 27e. Fig. 46(b) shows a state that the cartridge
1 is being mounted to the tray 20, with the front edge on the
both sides of the cartridge pressing the engaging parts 27b and
hence the switch pressing parts 27e away from the detecting
switches 31. Fig. 46(c) shows the engaging parfs 2%b\as sink
in and engage with the concaved engagement receiving parts 6
of the cartridge 1, with the switch pressing parts 27e of the
cartridge hol@g;é 27 pressing the operating parts 3la of the
detecting switches 31 again. Hence, the detecting switches 31
output tc the controlling means a signal which correspends to
the series of operations that the detecting switches 31 are

pressed at the cperating parts 2la, left not pressed, pressed
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1ight receiving elenment of the optical head receives a signal fr 'quf?‘h%ﬁf‘?’”
di sk 10, and a reproduce signal processing circuit 431 processes the' ¢
signal. Denoted at 432 is a nodul ati on/denodul ation circuit, denoted at 433
is a RAMof a nenory, denoted at 434 is a central processing unit (MU) |,
and U JUN 20015 denoted at 435 is a personal conputer (PC). A tenperature
sensor is built within the optical head, which neasures a tenperature in
the vicinity of a recording filmof the disk 10. Denoted at 436 is a PW
driving circ@i%®ich AhRpEORTEYSE ERY NPV [ SEIRS ABNEngt Pontlet Fultselduwe
Modul ation, and this circuit is a driving circuit which requires to supply
a constant Jolbagee 49 9@ tpuipBBe HsaP T dut Fiegdr ¥8¢ )igned ERahige t9rdiid@t h
of supplying pulses so as to supply a current corresponding to supplied
pul ses to th@qt@édﬁhg’wfbﬁegyeisnté@dbﬁmH\ﬁiatﬂﬁrtﬁ@ thapplgdagone tthas
shown in Fig. 48(b). Since a PMMdriving circuit allows to nore finely set
a drive curiddty £68ri% sl agdnbherseit ckarugs BN perdsi Eéeorove drant
supply with firmware not only elimnates the necessity to change a circuit
constant or &TOM FEemEPRARICSMObEE rAlss 3 lac ot rilsutdes aad imad petliterg s 31.
operation noise and inprovenent in reliability of the nmechanism In
general , since it I8 prefErasitainenaecariddad hg tlopecabreangsits es HUE ¢ ngie
actual use is low, there is an inconvenience that a shortage of torque

attributed t&cERerE8bAGLAENIditER &adta lideR tlemderatigtedrakdsding mfossisl e

to :
cartridge 1 and loading of the tray 20 at the right position,

it is not necessary to separately dispose driving means for the
detecting switch, the number of parts does not have to be
increased, and costs of the optical disk record/reproduce drive
is reduced.

An eleventh prefefred embodiment of the present
invention will now be described with reference to the
assocliated drawings. While it is possible to the disk loading
drive according to the present invention as it is horizontally
and vertically installed and as it is vertically installed with
the opening positioned at the top, this embodiment will be
described in relation to a state that the disk loading drive
is installed horizontally.

According'tohthe present inventiocn, a reproducible disk,
such as a music CD and a DVD-ROM, and a recording disk, such
as a DVD-RAM, whose diameter is 8 cm, 12 cm and the like are

hancled. These disks as a whole are simply called naked disks.

It is the form of a medium that a loading mechanism considers,
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transport .a di sk although the gear ratio, firmspecifications ap%haﬂgéLLge?
for the |oadi ng mechani smare set assuming a standard disk. Accordi AR
the present invention, in accordance with the | oading/ejection operations
at a guaranteed tenperature -. 8 JUN 2005 and a tenperature environnent,

the specifications of the firmvare are changed outsi de a guaranteed range
of low tenperatures (5 degrees or |lower) which increase a | oad upon the

| oadi ng mechani sm the problem above is solved. For neasurenent of a

tenperature £98 $WdEh dithg 1R tENPEF BMNRetISENS Y Afcdhel aptdesali theagd s
used. Figs. 49 and 50 show profiles during |loading and ejection of the PW

driving circuhé pfxéherdi skel oadi pggdebvenaceardbngs testherpresedle. .
i nvention. Measured along the vertical axes is a pulse supplying anount in

percentage from t hes VM Qraafs@ﬁi%@ibﬁummnnb@sgenggvba anr ef epeacay
vol tage, while neasured along the horizontal axes is an operation tine.

Hence, the ReghihesnheRI@SERhdR-EAH ARRBURI DEKAhSRed d et Bdtaer 5O zak
el apsed tine. For instance, in the event that the pul se supplying anount

is 50 % at thgchelerencen wid agemfardk? V.cat SHdENn GT@sRORGIKRE 1A sk
driving at a constant voltage of 6 V is supplied to the notor. The PWM/

driving duty;§%osatd sfiesst)he pebatnanshipcohrX ¢ A giBkI L& Y arEveFi g.

49(a) shows a profile during loading of the PAW driving circuit within the

guaranteed range ¥ deswensddy &and structures of the respective portions
will then be described in detail.

A mechanical structure according to the eleventh
preferred embodiment of the present invention, being similar
to as described earlier in relation to the first preferred
embodiment and the like with reference to Figs. 1 through 7,
will not be described in redﬁndancy, and an electric structure
and operations of the disk loading drive will be described with
reference to Figs. 47 through 51.

Fig. 47 is a block structure diagram of the disk loading
drive according to the eleventh preferred embodiment, and these
illustrated are formed cn the circuit board 120 described ab;ve.
That is, a laser driving circuit 430 operates, the optical
pickup (optical head) 99 irradiates the disk 10 with laser, a
light receiving elemenﬁ of the optical head receives a signal
from the disk 10, and a reproduce signal processing circuit 431
processes the signal. Dencted at 432 is a

modulation/demodulation circuit, denoted at 433 is a RAM of a

memory, denoted at 434 is a central processing unit (MPU), and
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(normal use tenperature). Denoted at (al) is the nornmal | oading operation,
inwhi'ch the pul se supplying anount is increased fromA %to B SoHUi N0,
di sk | oading which takes tine and then fixed at B %in an attenpt to .
reduce a | oading sound, and particularly for the purpose of elimnating a
colliding sound - 8 JUN 2005 of the clanper and the disk during clanping,
the pul se supplying amount is set to a mninumvalue of X %at Tc which
"is the timng of clanping of the disk. Following this, during traveling of
the traversedbaseeapwes 4GTBi sl ai pefgbnenedaigltel clrgequin esmdearge:fcor ce
and ends in a nonent, the pul se supplying anbunt is linearly increased
little by |itkheckram Xu¥towCt¥in Tee Spttike 1t ihdbaRY 6 ildhe reemuletd en of
the |l oading. The followi ng period corresponds to high-1load |oadi ng which

W Il be descrihgedranext, ihnnhivechihhe ypot se rsuppbynggr anRWH the dNSk eased
continuously even after Te up to C %which is the amount at the tinme T,

and the pul se suppbghBgearmuntci 5s thepmidnecreaspdifuithess of KoM E HpdreE %
and the tine out occurs at the time 2T. Denoted at (a2) is the high-Ioad

| oadi ng oper atiMoAs The apBlrseisvpphy LAY FANBWNE aSteaMosiatatA h,anthdees 4Ip to
C %during the disk |loading operation, but is at E % during the TB

raising/ |owekiragiepes atdoivirs aeecuhe IPEERrcem 10t Ope v 1aNd cdi ASirg

the shutter of the cartridge changes depending on a tenperature

environnent becadnse 8§ dbendiskgast eRPehalnirerg i nducedashr tnkage ang wikiH i ke

in the event that the cartridge 1, the shutter and the |ike are nol ded

el ements, of supplying pulses so as to supply a current corresponding to
supplied pulses to the loading motor 61 in accordance with the
supplying width as shown in Fig. 48(b).

Since a PWM driving circuii allows to more finely set a
drive current for the leoading motor 61, setup of a profile of
current éupply'with firmware not only eliminates the necessity
to change a circuit constant or a drive mechanism but also
contributes to reduction in operation noise and improvement in
reliability of the mechanism.

In general, since it is preferable that a lcading
operation noise during actual use is low, there is an
inconvenience that a shortage of torque attributed to an
abnormal disk and a low temperature makes it impossible to

- transport a disk althoug@ the gear ratic, firm specifications
and the like for the loading mechanism are set assuming a
standard disk.

According to the present invention, in accordance with

the loading/ejection operations at a guaranteed temperature
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‘a large |l oad occurs during transportation of the disk. Further, since the
sliding | oads of the cartridge 1, the shutter and the I|ike increﬁiﬁﬁﬁn%v_-
sl i ppage occurs between a belt and a pulley of the |oadi ng nechai 2005
because of a change with tine, the transm ssion torque decreases, which

i nposes a large load -- 8 JUN 2805 during transportation of the disk.
During the disk |oading operation under a high load which 1is attributed to
transportation of a cartridge, etc. , even the disk which couldn't be

| oaded i niti ahky aat cRp¥%rks uk-eaded Wohheut: | ¢heatdlag id \Wengfeeld ngas the
amount changes to C %tinme elapses, and the TB raising/lowering operation,

too, is periorhiRdrat aEc%nehigel BRkesdet aPessiiing e redldze fa 184y ucture
which will not cause a trouble during an actual use. At this stage, tine

out is set tWweRRe@htIRES ybed@?f:gag ol 08608 tiEch ATk tdhes PW s SURRI g
anount at tine out is raised fo C %and then maximzed to E % Fig. 49(b)

shows a profihe ddehndgl Raghagigh,t heePWMordEhyipgvel GUislh 1S dedhe
guaranteed tenperatures. Although the pattern of changes occurring in the

profile wthpbhBarkfendl BBSEH %bm'%ata%thqet Rat shewWRniRghl GhA e e AUty
ratio and the operation tines at different duty ratios are different.

Denoted at (BkhsokSokhenaobEml cheadend grerakion. Assuni ng |oading and
ejection of a disk early norning in,. the mddle of winter, the pul se

supplyi ng amount f o gBWM@akna s@udicanbeedi | EBRAIAIHY €oakiahbSadd Hband i s
then raised to C %
of the PWM driving circuit of the disk loading drive according
to the present invention. Measured along the vertical axes is
a pulse supplying amount in percentage from the PWM driving
circuit in response to a reference voltage;mwhile measured
along the horizontal axes is an operation time. Hence, the
profiles represent a relationship of a speed relative to an
elapsed time. For instance, in the event that the pulse
supplying amount is 50 % at the reference voltage of 12 V, a
current corresponding to driving at a constant voltage of 6 V
is supplied to the motor. The PWM driving duty (%) satisfies
the relationship of X < A < B < C < D < E.
Fig. 49(a) shows a profile during loading of the PWM
driving circuit within the guaranteed range of temperature
(normal use temperature). Qgpoted<at (al) is the normal loading
operation, in which the pulse supplying amount is increased
from A %3 to B % during disk lcading which takes time and then

fixed at B % in an attempt to reduce a loading sound, and

particularly for the purpose of eliminating a colliding sound
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whi ch i's higher than'B %during (al) At the time Tc which is the timng. of
cl anpi ng of the disk, the anount is set to A % which is higher thﬁg'5l%ngs
during (al) . The anpbunt then gradually increases to D % during icH t he
time Te is the loading the conpletion tine. In general, since a | oad upon

t he | oadi ng nechanismat a |low tenperature increases to be 1.5 tines as

| arge as a nornmal tenperature load or larger, a certain tinme point
corresponding to D %is set as the tine 2T and tinme out is set as the tine
4T, thus ensyrkifg thatpbi-nE@uhel 81 4k HuFE$H 281 48PINGS tANPLIBE Ul par

time within the guaran?eed t enper at ur es. Déﬁ%te at@(bzfﬂ?s t he ﬁ?g%{ngd

| oadi ng oper ghbeRe Miseh 60 reSRARESYE Pubad xal thowghyHihe dissknéd aadiing

operation is performed with the pul se supplying amunt increasing to D %
beyond C % f pem:Bagp aht esr thes ik TeroThusinki BB Ut gl i st o b A s as

long as a nornmal loading tinme or |onger outside the guaranteed
te”peratUreSthénéra%éﬁseuﬁ§§eﬁﬂ@@éylm&ﬂﬁﬂﬁgﬁn%fié%%riﬁgPQ@ﬁRﬁl&@@dﬁﬁéﬁSt
E %after becomng D %at the tine out. Fig. 50(a) shows a profile during

ejection of theqRWAdEI ¥hATe gl E Clhta Whdd i | hehJUal B eRtbdI8NRRY alddas:
Denoted at (a3) 'is the normal ejection operation. The pulse supplying

amount i s set st 0i Hbgr M, i MR As 8 UPi witd oyt he telilemerdf, xaf tehicch . thee is
cl anper and the di sk get disengaged from "each other, to thereby suppress a

cl amper rel eagkngis9HRdolFOWhe aBgphkaveh BE ehet N ddigver senkase IWuWGhg

requires |large force
period corresponds to high-load loading which will be described
next, in which the pulse supplying amount is increased
continucusly even after Te up to C % which is the amount at the
time T, and the pulse supplying amount is then increased further
from C % to E %, and the time out occurs at the time 2T.

Denoted at (a2) is the high-load loading operation. The

pulse supplying amount starts at A % and goes up to C % during
the disk loading operation, but is at E % during the TB
raising/lowering operation. Since the operation of opening and
closing the shutter of the cartridge changes depending on a
temperature environment because of<bending,
temperature-induced shrinkage and the like in the event that
the cartridge 1, the shutter and the 1ike are molded elements,
a large load|occursciuring’traqﬁportaticnlof‘the<jisk. Further,
since the sliding loads of the cartridge 1, the shutter and the
like increase and slippage occurs between a belt and a pulley

of the loading mechanism because of a change with time, the

transmission torque decreases, which imposes a large load

- 154 -



and ends in a nonent takes place until the pul se supplying anount is
raised to C % fromA %in order to reduce a |oading sound. The di gk jun 2505
ej ection operation conpletes at the time Te. The follow ng period
corresponds to high-load |oading, in which - 8 AN 2005 the pul se supplying
amount is increased fromB %up to C %and further up to E % Time out is
set to 2T with respect to a certain tinme point T corresponding to C %
pul se supplying anmount. Denoted at (a4) is the high-ioad |oading
operation. 8uring thenhpghthoadn bbfadhrgddapérati on, since the TB raising
/1owering operation is performed at A % B %and C % and the disk ejection
operation is perfobueidnattHe &G sb P adithd- e ratti drsupdssisbheghal ¢l & elhdrcge
the di sk without causing a wong feeling, and hence, realize a structure
which will nos x@usiouteed teubkendpoirngtannact uakauseidfeysetti vt tihe set
to be twce as long as a normal loading tine or |onger, and the pul se
suppl yi ng anmiiisk wisl detouldnbeconeotbed angessl Upaert Bigrgsoutaddd gi500me
shows a profile during ejection of the PAWM driving circuit outside the
guar ant eed tenpetatgresvrobenbdtedialy &b3)hksaitmbennocahgesecbi gnsopémat i on.
The pul se supplying anbunt is set to be larger than the pulse supplying
anount for P¥lMipatsa gudrante®d tenpengllbecraagupbpgathioadi ngoandsej ection
of a disk early norning in the mddle of wnter. First, the pul se
suppl yi ng anpenforsedett EG Bwlivhtmdkes He poaeibde,tatkenhich 4 berakanpe r
‘and the disk get disengaged

which will not cause a trouble during an actual use.

At this stage, time out is set twice or more the normal
loading time, and the pulse supplying. amount at time out is
raised to C % and then maximized to E %.

Fig. 49(b) shows a profile during loading of the ?WM
driving circuit outside the guaranteedxtémperatures. Although
the pattern of changes occurring in the profile with time is
almost similar to that shown in Fig. 49(a), the duty ratioc and
the operation times at different duty ratios are different.

Denoted at (bl) is the ncrmal loading operation.
Assuming loading and ejection of a disk early morning in_the

'middle of winter, the pulse supplying amount for PWM at a
guaranteed temperature starts at B % and is then raised to C %
which is higher than B % during pa}). At the time Tc which is
the timing of clamping of the disk, the amount is set to A %
which is higher than X % during {(al). The amount then gradually

increases to D %, during which the time Te is the loading the

completicon time.
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fromeach other, to thereby suppress a clanper releasing sound |ow and
ensure the reliability as the first priority. The TB rai sing/ Iomgri\mg 2005
operation, too, is perforned at E % the disk ejection operation I's b
performed at D % The time Te is the 8 JUN 20005 conpl eti on of the disk
ej ection operation. The following period corresponds to high-load | oading,
in which the pulse supplying anobunt is increased continuously to D % up to
a certain tinme point after the tine 2T, the pul se supplying amount is
then increased up to &fgrand timee cutl oot urporattiehd dadimg 4i€chlamigenextal |
since a | oad upon the | oading nmechanismat a |low tenperature increases to
be 1.5 tinesaaoy degeeas taraormateasenper heul €5 [taad sos s | langer asta merowt) i s
set to be 4 tines as long as a normal ejection tinme within the guaranteed
t emper at ur estempenatedeatodb4y isrtde, b ghrltedd eisetpomioperatispondime TB
rai sing/lowering operation is perforned at B %and D % and the disk is
ejected at Dt&oBnd B %estas tilng tatmabButaridche: tnaeRT.isFisgt 82 shews iae
control system Wile the above shows the profiles by tenperature and by
medi a, this £8presentssripropfthbé Léaenony ToM tdomeappar bdtug aviachoochariges
a profile in accordance with an individual difference, a change with tine
and the |ikelaadingnpiingesibhiini viiaggeareutteed36enhechtdrievses the | oadi ng
notor 61, timer neans which nmeasures a driving tine,

Denoted at (b2) is the high-locad loading operation, which

corresponds to (a2) although the disk lecading operation is
performed with the pulse supplying amount increasing to D %
beyond C % from B % after the time Te.

Thus, time out 1is set to be twice as long as a normal
'loadingtimecn:longeroutsidetjnaguaranteedtemperatures,and
thepulsesupplyingamountjfasettijecomethelargestEI%after
becoming D % at the time out.

Fig. 50{a) shows a profile during ejection of the PWM
driving circuit within the guaranteed temperatures.

Denoted at (a3) is the normal ejection operation. The
pulse supplying amount is set to the minimum A % up until the
time Tc, at which the clamper and the disk get disengaged from
éach other, to thereby suppress a clamper releasing sound low,
and traveling of the traverse base wh;ch requires large.force
and ends in & moment takes place until the pulse supplying
amount is raised to C % from A % in order to reduce a loading

sound. The disk ejecticn cperaticn completes at the time Te.

The following period correspends to high-load loading, in which
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~a-detecting SW(sw tch) which detects the conpletion of |oading Qrg JU;‘J:BQBS
‘éj'ection of the tray, the cartridge or the disk, i.e., loading the ’
conpl etion, controlling nmeans which controls the drive voltage in
accordance with a predetermned profile, and 8 N 2005 cal cul ati ng neans
whi ch executes predeterm ned calculation in accordance wth a drive
processi ng nunber corresponding to detected |oading the conpletion and a
nmeasured tine. The controlling nmeans adjusts a drive tinme in accordance
with a resulkheopulbe wabelyaty emqert denedclbypashd Cabow & upgtoeans ,andand
converges to "an end position of a profile with a | ow clanper noise"

cal cul at ed i fivatdvamcer tThe ¥t.i Memeneans sf ot itos? Amdée hnmayspeccant aiceedaim t he
cal cul ati ng neans, which are forned by the MPU 434 and the PC 435. The
cal cul ati ng meanspassicgfis cdrireeppndéegsitng Cnénperse tapaldringe apreofit].e
which is along the drive profile showmm in Fig. 49(a) for every

predet er mi ned uni t Dencewdr ytcértlai nspeheotigbflbane isachnas carrianfilbact i on
point as shown in Fig. 51(b), increases the value of a major drive time T
if a drive pPoceéssi hje hugbeloapohoddt.egt borraftibthe endcky thiee Tdet ecti ng
switch is larger than an optimal drive processing nunber which is

cal cul at ed i naadvapéépwbut ndespeastesot hes palrderfedfat A &, dBivendpfocessi ng
nunber is snmaller than the optimal nunber. Wien an inflection point is

sel ected as ahpoihsk ot eryage mapd ranicbn dis ergadgement adf Ct he di Skanupadh %,
hol di ng of the disk by neans of the clanper on the turn table which
constitutes theihopdsngbole to discharge the disk without causing a wrong

feeling, and hence, realize a structure which will not cause
a trouble during an actual use.
Thus, time out is set to be twice as long as a normal
loading time or longer, and the pulse supplying amount is set
.to become the largest upon time out.
Fig 50(b) shows a profile during ejection of the PWM
driving circuit outside the guaranteed temperatures.
Denoted at (b3) is the normal ejection operation. The
pulse suppiying amount is set to be larger than the pulse
supplying amount for PWM at a guaranteed temperature, assuming
loading.and ejection of a disk early morning in the middle of
winter. First, the pulse supplyving amount is set to B % until
the time Tc , at which the clamper and the disk get disengaged
from each other, to thereby suppress a clamper releasing sound
low and ensure the reliability as the first priority. The TB
raising/lowering operation, too, is performed at E %, the disk

ejection operation is performed at D %. The time Te is the
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means.in particular, it is possible to reduce a noise which is created
when 't he cl anp mechani smrel eases the nedi um Describing one exwm@eydﬁy?ﬂr
detail with reference to Fig. 51(b), the drive profile during |oading rgg
divided into flat portions and inclined portions at inflection points, the
inclined portion between the inflection points Pand Qis further divided
for every predeterm ned period, and drive processing nunbers are given to
the divided portions, starting wth the smallest one. The range in which
the profile icompdetiempdi ftihed disk Mareddtoragadi@tdrdne tlihfe o beating t he
drive processing nunber 2. The drive tinme T is thereafter adjusted such
that the | oadeng achecgamsiratidsen td el die ldetdecitaedling .t Hen wletdettim mwideh
shown in Fig. 49 will be located during the period bearing the drive
processi ng ngwipEd y3ng gmoming dasdnanee sl cuirdgtimgpusdans ardy fasyl g uhi que
val ues xt to drive processing nunbers x other than the optiml nunber N
and add T tocetbwhient ihe pdriinkea prorddsi ngmaulberhg A seasuphéyénd.arthent
val ue may be a negative value when x is the same as or snmaller than the
opti mal nunbées. tTka dricveagedcessingEntinbendupbne detece¢onrofat hidhe time
conpletion and an add tine to T are controlled with reference to Table 1.
In this casédT-the drive processing nunber 5 is calculated in advance as
the end position of the profile with a low clanper noise. That is, N =5,
xt = tl through t4Intgenhralghsioce g| leadupontihs kapdiang nechanisx atg <
t9. Table 2 shows specific nunerical values of an add tine.

a low temperature increases to be 1.5 times as large as a normal
temperature load or larger, time ocut is set to be 4 times as
long as a normal ejection time within the guaranteed
temperatures.

Denoted at (b4) is the high-lcad ejection operation. The
'TB raising/lowering operation is pérformed at B % and D %, and
the disk is ejected at D % and E %, starting at about the time
2T.

Fig. 12 shows a control system. While the above shows
the profiles by temperature and by media, this represents a
profile learning control apparatus which changes a pfofile in
accordande with an individual difference, a change with time
and the like and comprises a driving circuit 436 which drives
the loading motor 61, timer means which measures a driving time,
a detecting SW (switch) which,detects The completion of lcading
or ejection of the tray, the cartridge or the disk, i.e.,
loading the completion, contrelling means which controls the

drive voltage in accordance with a predetermined profile, and
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_J 8'fJUNrT-2005 Table | Drive processingl23456789 number Add tine to
ttit2t3t40t 6t 7t 8t 9 t| <t2<t3<t4<0<t 6<t 7<t8<t9 Table 2 Drive proceSsiy 2005
nunber and Add tinme to t Drive processi ngl23456789 nunber Add tine to
t - 300- 200- 100- 500+50+100+200+300 Alternatively, the cal cul ati ng neans nay
be realized by nultiplying a difference (x -N) between the end nunber x
and an optinmal nunber N by a coefficient Atime and adding to T. An
initial value of the major drive time T can be switched depending on an
i nput from t helcadttiidgengket 2othiing: swetccttesapragasarednednperat Latei oeticy ,
thereby realizing a profile which handles even a difference in nmedium a
t enper at ure ehangdaand wthe ki KelvBegcoiceissgnan nembedi wentresbonkieng to
operations, the controlling nmeans drives the notor 61 through the driving
circuit, in d@etertandcéonidtihgatpredetnpiritned pmof ial ecadssen ngmet. hat'han
input is received fromthe | oading the conpletion detecting switch during
driving at thendrpyéipgonesssngdiusber a dritiee tdakcuihaticng roeans addd ta7 to
an execution time T corresponding to the drive processi ng nunmber 2. Next,
at the result of the calculation performed by the calculating means,
and converges to "an end position of a profile with a low clamper
noise”" calculated in advance.
The timer means for instance may be contained in the
calculating means, which are formed by the MPU 434 and the PC
435. The calculating means assigns drive processing numbers
to a drive profile which is along the drive profile shown in
Fig. 49(a) for every predetermined unit or every certain period
~ of time such as an inflection point as shown in Fig. 51(bj,
increases the value of amajor drive time T if a drive processing
number upon detection of the end by the detecting switch is
larger than an optimal drive processing number which is
calculated in advance, but decreases the value T if this drive
processing number is smaller than the optimal number. When an
inflection point is selected as a point of engagement and
disengagement of the disk upon holding of the disk by means of
the clamper on the turn table which constitutes the holding
means in particular, it is possible to reduce a noise which is
created when the clamp mechanism releases the medium.

Describing one example in detail with reference to Fig.

51(b), the drive profile during loading is divided inte flat
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time of execution of driving for loading, since the execution tipe
corresponding to the drive processing nunber 2 is longer, the dé@eé@ﬁd@gS
switch detects the conpletion at 7 or a smaller nunber. Next, when the
conpletion is detected at the drive processing nunber 6, t6 is added to T.
In a simlar fashion, the conpletion is detected at 6 or a smaller nunber
at the tine of executi.on of the next driving processing. In this manner,
the time T corresponding to the drive processing nunber 2 is controlled so
as to detectppﬁéléﬁﬁpﬁégiéﬁcéﬁﬂﬁﬁepﬁﬁﬁvénﬁrééeé@ﬁﬁ@cﬁ&@@e90&§§§oié@@ﬁ with
“the small est clanping sound"” such as the nunber 5, thereby realizing
mechani sm céRtAénedi PATEkeB| Pehvegii éhreds i lRic§ionl PEEtShewsang Ghdrge in
profile during ejection, in which the profile is divided into flat
portions andfPﬁéLPﬁedlvbéﬁﬂi 6A% aveirnf Peedrdr rpoinats perhe@dportidodrB&eneen
the inflection points Pand Qis further divided in predeterm ned unit
time, and dr PYECBFEERYSTHP THATRESsTarendgiwdhet 81y hdedi Rt HedPnportiddis nNch a
sequential order, as in Fig. 51(b). The range in which the profile is to
be nodi fied Fétbhehesepabscsheorlp i velhe i FRNIE bigarhigch Hered mings igreodes diong
nunber 1. As in loading, the drive time T is thereafter adjusted such that
t he di sk di seRargihf’ ehel &oMsiretsiedn asi kBeTeriywp| Fime T dratledddriang e
period bearing the drive processing nunber 6. Thus, the time T
correspondin@rPﬁeﬁﬁénarWW%b%¥d%es?%ﬁgdﬁaﬁﬁeFl@ei% icontedldadd e rd@dii g tele

ej ection operation, which realizes quietness in a simlar manner to that

during Ioadiﬁ@?h that the loading the completion time Te detected by the
detecting switch shown in Fig. 49 will be located during the
period bearing the drive processing number 5.

In this case, the caléulating means may assign unigque
values xt to drive processing numbers x other than the optimal
number N and add T to xt when the drive processing number x is
at the end. The wvalue ﬁay be a negative value when x is the
same as or smaller than the optimal number. The drive
processing number upon detection of the completicon and an add
time to T are controlled with reference to Table 1. In this
case, the drive processing number 5 is calculated in advance
‘as the end position of the profile with a low clamper noise.
That is, N = 5, xt = t1 through t4, t6 through t9, tl1 < t2 <
t3 < t4d, and t6 < t7 < t8 < £t9. Table 2 shows speci__f}c numerical

values of an add time.
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.Slnce |t is pos“‘ble to change a proflle |n accordance “wWi.th an actuaIIy
measured tinme-during’loading and ejectlon as descri bed above, qU| cgﬁ @3
ensured in the follow ng manner. That is, a profile which will not ééﬁ
cl anper suction noise during |loading of a nediumis calculated in advance,
a loading tine is neasured, and learning control is perfornmed as for the
timng for the clanper 84 to hold the disk which is in engagenent wth the
spindl e notor 90, thereby reducing an inpact noise attributed to suction
force which iTeidreedt ed by dISk clanping between the magnet and the

magneti c eIe.Bk - Furthe ST possible-{o—nuf e soynds—regarglesssof—a
difference in.g i ng ﬁlnglow n@ tp & individgal [digference o thes

| oadi ng nechanism—a chaugc w-thtrre-and-t he—+-ke—Further—eart+i-gge
det ecti ng neaﬁ%dﬂ§“6|§%65ed t otk he t4rpyt20[ &b as 0t o|dEStingdi shtd | t2
cartridge fr |un1other than a cartrirdge upon the conpletion of
mount i ng of Fﬁ% 6ﬁﬁ<pot@ﬁ§ﬂﬁ§%f st andar d profiles which mnimze a

clanper suction noise at the tinme of |loading for the respective situations
are calculated in advance. A loading tine is neasured-and | earning

control is pg{%ﬁr d as for the timng for the clanper to hold the disk
which is in efgaderfent with the spindl e notor, thereby preventing a delay
in loading | earnin durln nount i ng of different media to the tray and

reduci ng an ipd&t ﬁ8c§és Gt MUFREEd 3Rt S8t it Src & which is created by

di sk cIanplngaﬂh&gégbbgﬁﬁﬁgbet%een the nagnet and tne nagnetlc el ement
wi t hout creaf higer 7 8 2
Add time to t -300 | -200 | -100 | -50 0 +50 | +100 | +200 | +300

Alternatively, the calculating means may be realized by
multiplying a difference (x -N) between the end number x and
‘an optimal number N bj a coefficient A time and adding to T.

An initial value of the major drive time T can be switched
depending on an input from the cartridge detecting switch, a
measured temperature, etc., thereby realizing a profile which
handles even a difference in medium, a temperature change and
the like.

Describing an embodiment of the operations, the
contrelling means drives the motor 61 through the driving
circuit, in accordance with a predetermined profile. Assuming
that an input is received from the loadihg the completion
detecting switch during driving at the drive processing number
7, the calculating means adds t7 to an execution time T

corresponding to the drive processing number 2. Next, at the
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a wrong feeling A profile which will not create a clanpet detachtry Hbi g8
during ejection of a nediummay be calculated in advance in a sinilar
manner to the above, an ejection tine my be neasured, and |earning
control may be perforned as for the timng for the clanmper 84 to hold the
di sk 10 which is in engagenent with the spindle notor, so as to reduce an
i npact noise attributed to elimnation of suction force which is created
by di sk clanping between the nmagnet and the magnetic elenent. Further, it
is possibl e tigampfecgsahds onegardr estnoffer didefddmenceingeck hapengeutiaing
ow ng to an individual difference of the |oading mechanism a change with
time and the Uinke cormepposdéaget astiveldriae pnokeading, nwalrer iZdge Heneeti ng
nmeans i s disposed to the tray, a cartridge is distinguished from a nmedium
ot her than a ‘ddr ceit@ge imsorviiehcorpretFonhofcompiet hon of &t he aesghahlto
the tray, standard profiles which mnimze a clanper detaching noise at the
time of ejectivgpdor tNext,r edpactihe sinnlatiors v dexcuddtad time advanee,
an ejection tine is neasured, and |earning control is perforned as for the
timng for tREESHEFINY tomheizd 6 heodi skagwed ¢ i nTengagenehtr wiashide,
spindle notor, thereby nmaking it possible to prevent a delay in |oading

| ear ni ng dur ithg ABUARLERGOBT 1 8lidetearamd medp aor vosmhélerayumizad attothedutee an
i npact noise attributed to suction force which is created by di sk clanping
bet ween t he mdgR&Ecafdon gL JUN: 2005 tdid Wagheticsesisdment Wit hblis mawasing a

wrong feeli ngc.h , . . i _
e time T corresponding to the drive processing number 2 is
controlled so as to detect the completion at the drive
processing number assocociated with "the smallest clamping
sound” such as the number 5, thereby realizing mechanism
control with excelilent quietnesé.

Fig. 51(c) shows a change in profile during ejectiog, inr
which the profile is divided into flat portions and inclined
portions at inflection points, the portion between the
inflection points P and Q is further divided in predetermined
unit time, and drive processing numbers are given to the divided
porti;ns in a sequential order, as in Fig. 51 (b}). The range
in which the profile is to be modified ié then set as the drive
time T bearing the drive processing number 1. As in loading,
the drive time T is thereafter adjusted such that the disk
discharging the completion time‘Te will be located during the
period bearing the drive processing number 6. Thus, the time

T corresponding to the drive processing number 1 is controlled

during the ejection operation, which realizes quietness in a
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The cartridge detecting neans may be disposed to either;Lphejcar;ﬁ§gﬁﬁlgﬁ
t he mechani cal chassis. According to this enbodi nent, tine out for t @%
transporting tine is twice as long as a standard tinme for the
above-nenti oned PWM profile or longer, and the PWMdriving duty is
increased at the end of | oading and the end of ejection, which in turn
makes it possible to enhance the reliability of the | oading operation
agai nst a change with tine occurring in the rubber, the belt and the Iike,
i ncreased | ogd®idgen magdisanitcalthajordunimsy JetadirRurt her, the tenperature
sensor is disposed to the drive, and loading is perfornmed based on a
power - up PWM prof i Sénoghitghisi sodpfibérent £hanpehe PWM biofit e atoidanat
gui et ness descri bed above, at or bel ow an operation guaranteeing
t enper at ur e, Wittepabyct net dasherswhed nuimbe rduwfi ngevokdtngnandf e diet hon oxs and
ensuring a torque against an increase in |oad upon | oading which 1is
started in e&clsgridled abaver dwyeiimess dirdesnhandiitg thisefol ébvabplnannef. t he
| oadi ng operation against a change with tine occurring in the rubber, the
belt and t he Thiglkkeisi rcpagdad el vhdsh wipbh negchaniteal cpempicansyceieon naisde
present invention, the detecting nmeans which detects the conpletion of
| oadi ng and éjp@dnicohcefiingdrSle medao ibithiedlaved imeHanancel deteodimon
but may be an electric detection such as a change in notor current, a
physi cal det &éficons Jwdsased, magheétiendagectndbnol et pefenmedi am fadging
means is not limted to a nechanica

timing for the ciamper 84 to hold the disk which is in engagement

with the spindle motor 90, thereby reducing an impact noise
attributed to suction force which is created by disk clamping N
between the magnet and the magnetic element. Further, it is
possible to mute sounds regardless of a difference in clamping
timing owing to an individual difference of the loading
mechanism, a change with time and the like. |
Further, cartridge detecting means is disposed to the
tray 20, so as to distinguish a cartridge from a medium other
than a cartridge upon the completion of mounting of the medium
to the tray. Sgandardprofileswhichndnimizezaclampersuction
noise at the time of loéding for the respective situations are
calculated in advance. A loading time is measured and learning
control is performed as for the timing for the clamperlto hold
the disk which is in engagement with the sbindle motor, thereby
preventing a delay in loading learning during mounting of

different media to the tray and reducing an impact noise

attributed to suction force which is created by disk clamping
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detection, either, but may a physical detection such as electr] itﬂﬂ"ﬂﬁ
Further, a change in profile is not limted to a change in dura ig ’o? Qhe
operation tine but may be a change in current supplied to the notor, etc.
(Twelfth Preferred Enbodi nent) A cartridge positioning nmechani sm according
to the twelfth preferred enbodi mrent of the present inventionis simlar
to that described in relation to the fourth preferred enbodinent, and wll
not be described in redundancy. The twelfth preferred enbodi nent promni ses
the fol | owi n§S&VEEEL Fhem%ﬂﬁg, apfet At i HreRat 1 pi henoPt desdriWedignting
relation to the fourth preferred enbodi nent do not exist on the |eft-hand
side and thé FIr§RE- A&Rd180de of the cartridge 1, and there is the
alignment pin 102 only on the left-hand side alone as cartridge

posi ti oni ng means. AA ¢hel e ghichdgel 1 ot praced o lereetr dgt 20 ng ndise

| oading operation is initiated, the shutter 2 is opened toward the

| ef t - hand si BBTwhPEhel et bpenef 2egdiuminay brechient ceédgel bfadtdrcshiut tter 2
of the cartridge 1, thereby performng |loading. At this stage, the reaction
force of theS3piiag BFNLdE tShliEt abovedevie| Vs turyl idmEoreE parasheed,
cartridge 1, and the cartridge 1 is urged against the left wall surface 25
of the - 6 JERA2GDE Y 2O.E W Mavtire Rarp B aapf s adie henLept Lawmlthe

surface 25 and _
clamper 84 to hold the disk 10 which is in engagement with the

spindle motor, so as to reduce an impact noise attributed to
elimination of suction force which is created by disk clamping
between the magnet and the magnetic element. Further, it is
‘possible to mute sounds regardless of a difference in clamping
.timing owing to an individual difference of the loading
mechanism, a change with time and the like.

In this case as well as in loading, cartridge detecting
means is disposed to the tray, a cartridge is distinguished from
a medium other than a cartridge upon the compietion of mounting
of the medium to the tray, standard profiles which minimize a
clamper detaching ;oise at the time of ejection for the
respective situations are calculated in advance, an ejection
time is measured, and learning control is performed as for the
timing for the clamper to held the disk which is in engagement
with the spindle motor, thereby making it poséible to prevent
a delay in loading learning during mounting of different media

to the tray, and to reduce an impact nolse attributed to suction

force which is created by disk clamping between the magnet and
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the right wall surface 26 which serve as a left-hand side and a rjght-hand
side guides for the cartridge 1, since the different cartri dges"’l8 Al 2005
different widths, the positional relationship between the left wall
surface 25 and the right wall surface 26 of the tray 20 is defined such
that the cartridge seating surface 21 is as wide as or wider than the

maxi mum w dth of the cartridges 1. After the |loading of the tray 20
conpletes, the alignment pin 102 rises as the slide cam 100 noves and t he
al i gnnment pi hhelfi2gergageslwemthtt he tpositt icariand nkolze wIcok ttheldakt.ri dge 1.
Wth two positions, i.e., the left wall surface 25 of the tray 20 and the
alignnment pin 102 thetdertefdgdaiat sidden@medrisxed,y bhedigassad dge el tihs:
positioned. The guide shaft 41 is disposed to the bottom surface of the
tray 20 and hekdcentahndeagagentat mhehenat-atthehakafits .hol der 42 which is

di sposed to the nechani cal chassis 60. This structure using the guide
shaft 41 and the shatbrtibhdetodPhhet embobBymahkowsitne duikbvEogotas tiaskoad or
eject the tray 20 without any rattling toward the |eft-hand side and the
ri ght-hand stdenspbatiue tim¢ hes mechaniscallctlhpasi 8 $0;ndatdisined Sor the
effective as a reference for positioning of the cartridge 1 relative to
the tray 20.abBbeereéeténoedfioid pasiftiilend ng cofgedheandriitd @¢ge ddi vet@tiutee t o
the tray 20 is the left-hand side which is the - 8 JUN 2005 side toward the
shutter 2 isispemadiaswhi he thhd ehdreanteadingensdithe ¢mwgard: et hen wiwtitilzhs o
that a gap will always be created

in turn makes it possible to enhance the reliability of the

loading operation against a change with time occurring in the
rubber, the belt and the like, increased loads upon mechanical
portions, etc.

Further, the temperature sensor is disposed to the drive,
and loading is performed based on a power-up PWM profile, which
is different from the PWM profile aiming at quietness described
above, at or below an c¢peration guaranteeing temperature,
thereby increasing the number of revolutions of the metor and
ensuring a torque against an increase in load upon loading which
is started in early cold winter morning, and enhancing the
reliability of the loading operation against a change with time
occurring in the rubber, the belt and the like, increased loads
upon.mechanical portions, etc.

In the present invention, the detecting means wﬁich
detects the completion of loading and ejection of a disk is not
limited to a mechanical detection but may be an electric

detection such as a change in motor current, a pvhysical
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on the right-hand side. Setting up of the reference for positioning
relative to the tray 20 in this manner virtually elimnnates the-riecH8%iX5
of adjustment of the position of the cartridge 1 relative to the tray 20
inthe right/left direction, thus ensuring that positioning is necessary
only in the forward/backward direction with the alignnment pin 102 inserted
in the positioning hole 3 of the cartridge 1. The structure above realizes
the sane effect as that according to the structure in which the alignnment
pins 102 ar e 9eLECHiRN FEChWG SpdsMEBITtHE IKsiteactEioroneir the | eft-hand si de
and the other on the right-hand side, of the cartridge 1. A cartridge

posi ti oni ng mechanit§m BECAHMopEFEANT dRekS dr§ Ve taddBrdrAgteo? Aarititieat i on
of this enbodinent will be described with reference to Figs. 53 through
55. As in thECERIEP Sléherr @V énBodi remhy Hife laldemfEntopisisnes 102"
are disposed_not only on the one side but on the left-hand side and the
ri ght - hand sﬁ&@?t§ﬁﬁl¥ﬁe al i gnnent pins engage with the two positioning
holes 3, one on the left-hand side and the other on the right-hand side,

of the cartridge 1FUFRNERe &l Figpmentipiad UoRAS ke AlMghrEntC ;i IFIEODE | s
formed at the front edge of an arm 102b which extends in the opposite
direction tolfHE TR YarentRPiGPaoE i 9h tiRe Pek gt Peed siodicnent@irrent
descri bed above, the - 8 JUN 2005 positioning neans may be structured so as
to pernit poSPPPoASA T&df-(i&t REACS n6EConly in the forward/ backward

direction but al so .
(Twelfth Preferred Embodiment)

A cartridge positioning mechanism according to the
twelfth preferred embodiment of the present invention Es
similar to that described in relation to the fourth preferred
embodiment, and will not be described in redundancy. . The
twelfth preferred embodiment promises the following effect.
That is, the alignment pins 102 described in relation to the
fourth preferred embodiment do not exist on the left-hand side
and the right-hand side of the cartridge 1, and there is the
alignment pin 102 only on the left-hand side alone as cartridge
pesitioning means.

As the cartridge 1 is placed on the tray 20 and the icading
operation is initiated, the shutter 2 is opened toward the
left—hand side with the cpener 29 fit with the front edge of
the shutter 2 of the cartridge 1, thereby performing loading.

At this stage, the reaction force of the spring of the

shutter 2 develops urging force upon the cartridge 1, and the

cartridge 1 is urged against the left wall surface 25 of the

- 166 -



in the forward/ backward direction relative to the chassis, for _t e,ﬁ%rfﬁge
of further inproving the positional accuracy. Further, a positioha 20
adj ust mrent mechani sm may be di sposed which adjusts the position of the
traverse base in the forward/ backward direction and the forward/ backward
direction relative to the chassis. Wen the traverse base is adjusted in
t he forward/ backward direction and the forward/ backward direction, the
accuracy of %ositi ning the cartridge can inprove. A | oadi ng nmechani sm
according tod%hi%teenth preferred enbodi nent of the present invention

wi |l be described @%t, reference to Figs. 1 through 4, 36 through 38, 41

h
through 44, and 587iFRatPRstTay g0 ¢oBREWS eEhBDBpt¢EllvadilsRurface 25 and
record/reproduce .drive to which the thirteenth preferred enbodi nent of the
present invefr Foﬁlﬁgtaﬁﬁ%?éﬁ4rf%F¢ﬁ%ﬁ vhiddessted a6 2oleStrhendtyise vliith
is atray for seagin% a cartridge which houses an optical disk for
i nstance or & RaRed GprFcaltdg Skidsst to¥Rowme car otredigtcel4d g s t he
main unit of t?% optical disk record/reproduce drive. In the main unit
140, denot ed9at t66°PE FRETERLEEF s viRhe | S5l WRRRR CEHPIF s D RIPidilgmanal | s
and is shaped as_a box . of a synthetic resin, denoted at 70 is the traverse
hol der mhosereiﬁ5188§g1P§“§GﬁﬁHFF@&:h?fEﬁ@déh%ggf%cﬁéﬁ¥6@dﬁ¥§%rW§F¥W@dﬂwJMN
F' . uFO novenent%, depgteﬁ a% 82 is the traverse base which is held by the
traverse hol GBFT76%vird PhetUFbraRY of abd oidt e Yatipeh sEhal the cartridge

seating surface 21 is as wide as or wider than the maximum width
of the cartridges 1.

After the loading of the tray 20 completes, the alignment
pin 102 rises as the slide cam 100 moves and the alignment pin
102 engages with the positioning hole 3 of the cartridge 1. With
two positions, i.e., the left wall surface 25 of the tray 20
and the alignment pin 102 on the left-hand side are fixed, the
cartridge 1 is positioned.

The guide shaft 41 is disposed to the bottom surface of
the tray 20 and held in an engagement hole of the shaft holder
42 which is disposed to the mechanical chassis 60. This
structure using the guide shaft 41 and the shaft holder 42 not
only allows to drive so as to load or eject the tray 20 without
any rattling toward the left-hand side and the right-hand side

-_relative to the mechanical chassis 60, but is also effective
as a reference for positioning of the cartridge 1 relative to

the tray 20. The reference for positioning of the cartridge

1 relative to the tray 20 is the left-hand side which is the
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and. conprises a record/reproduce nechanism denoted at 83 is ‘the toBIIid
which is attached to the traverse holder 70 and covers the traveﬁsé Bagds
82, and denoted at 85 is the board of the control circuit which is attached
to the bottomside of the chassis 60. In the chassis 60, the |oading notor
61 and the | oading gear system 66 which are driving neans for the tray 20
are disposed on the inner side of the opening 60a which is for | oading
and ejection af, the tr%y 0. Ipe traverse base 82 hol ds the spindle notor
90, which r&t&Fed e oﬁtzhiecél YWHSKE whildl® IR51Tdchg e fiss Ko aiersint i ol

pi ckup 99, which reads out.information fromthe disk 10 or wites

i nformati on CASEAEHT SRA1BI Y Helq FAJERs rbEGra 92P Whi £l whgirebettreaimd cal
pi ckup 99 in the radi.us direction of the disk, and the reed screw 95 which
nmoves t he Optoi“cér“epif&lgﬁﬁ”@@.ndTﬁéd@op 1554 8 S i ot S hene shed@nEe i of the

danper 84 which cIanBs thg optical disk to the spindle notor 90, and
urges by sprPA§ForEeNBhécdampEr 82 E0BntEA%L 2P hen ot "er Sige Wil The

danper 84 will .nove amaé fromthe, spindle notor 90, and the danper 84
fixes the di SKTO"ERES: PR TEBPESbEY the 2bpistdica trefoEhaopooht i fie 9§ drite

side of the tragetge hfldgr 82, the slide cam 100 which engages with the
mechani cal chgssFd“86 § $SdRrEPISEL S&ot hay eRel & bhger talmt 100 B &H nfsiteldh t he

right/left dikection. . The ﬁlide cam 100 i s guided by the guide cam groove
249 (Fig. A7 Por AU FAPPhEPBACROSH28E N6F 1BhECCEgF 220, Cand récithrocal |y

forward/backward direction with the alignment pin 102 inserted
in the positioning hole 3 of the cartridge 1.

The structure above realizes the same effect as that
according to the structure in which the alignment pins 102 are
fit in the two positioning holes 3, one on the left~hand side
and the other on the right-hand side, of the cartridge 1.

A cartridge positioning mechanism of an optical disk
drive according to a modification of this embodiment will be
described with reference to Figs. 53 through 55. As in the
twelfth preferred embodiment, the alignment pins 102, 102' are
disposed not only on the cne side but on the left—hand side and
the right-hand side, and the alignment pins engage with the two
positioning holes 3, one on the left-hand side and the other
on the righthhand side, of the cartridge 1. 1In the alignment
éiece 102A, the alignment pin 102' is formed at the front edge
of an arm 102b which extends in the opposite direction to the
alignment pin 102.

In the respective embodiments described above, the
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_moves within a certain range in accordance with | oading and ejec ioq.g&,_
the tray 20. There is the rack gear on the front side of the sli eJéﬁ 005
100, and the slide cam 100 is driven by the mddle gear of the | oading
gear system66 in the right/left direction within a predeterm ned range as
it is after the tray 20 has been |oaded. As the slide cam 100 noves in the
right/left direction at this stage, the traverse holder 82, the alignnent
pins 102 and the detecting |levers 106 are driven in the vertical
direction, tRe33tALE1IHSBEENAGDN RS 3OTURBYVESHNS? e Ferpeealt RATIENHIBH i n
accordance with the operations of the detecting |evers 106. Fig. 2 shows
the tray 20 aRdUERECEAFtTPH§E ol ddhe Dorwarg/preknpad d i eaktalidye
seating surface 21 of the tray 20, there are two concave portions one
| arge and t hénothert i 1d/badrrad ida recdoncentt pelderign§biertas The, donicave
portion having a large dianeter is a |arge diameter disk seater 22 while
t he concavetgérPPéﬁOﬁﬁvpﬁgf§r§ﬁﬁﬁlHﬁﬁﬁﬁﬁ%ﬂgin%aRﬂﬁﬂquﬂ%%nﬂQQUﬁﬁQMo
seater 23, and either one is used in accordance with the outer dianeter of
a -naked di sSKWRRNER-i § PO sBE lppantt eédits tisa thriashasiism 16y & (thersatal
di sk record/ reproduce drive. Further, on the left-hand side and the
ri ght - hand sk8échagdjiened theorrehé Logadifng/he) datdvey sd e&d o 3%t he tray
20, b the left wall surface 25 and the right wall surface 26, which are
slightly |ar§erveradnbervagtediseoelion ank thgr fervgediogrkygard siyregid &t e
vertical to the cartridge seating surface 21, are

relative to the chasSis. When the traverse base 1s adjusted
in the forward/backward direction and the forward/backward
direction, the accuracy of positioning the cartridge can
improve.

A loading mechanism according to a thirteenth preferred
embodiment of the present invention will be described with
reference to Figs. 1 through 4, 36 through 38, 41 through 44,
and 56. That is, Fig. 1 shows the optical disk record/reproduce
drive to which the thirteenth preferred embodiment of the
present invention is applied. In Fig. 1, denoted at 20 is the
tray which is a tray for seating a cartridge which houses an
optical disk for instance or a naked optical disk (not shown),
and denoted &t 140 is the main unit of the optical disk
record/reproduce drive.

" In the main unit 140, denocted at 60 is the chassis with
legs which comprises both side walls and is shaped as a box of

a synthetic resin, denoted at 70 is the traverss holder whose

one edge is supported by the chassis 60 for free vertical
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di sposed over apprOX|nater hal f the entire Iength on the innernpsy;; Q'ﬂ%n
of the tray 20 within a cartridge placing range in the Ioadlng/ejectlon
direction of the tray 20, thereby realizing a function as gui de nenbers
whi ch are used during placing of the cartridge 1 on the tray 20.

Meanwhi | e, openings 30 are formed in a part of the left wall surface 25
and the right wall surface 26, and at a | eft-hand side.and a right hand

si de p03|t|ons to an axial line along the direction of |oading

ej ection pas¥PHG FRI-GughctALSEeht r éf 6P§V?¥@N%ﬁ5%Hé“%hWF#F@gés h?1@eRy

on the left-hand and the right-hand innernost sides in the |oading
direction, théfetarbethe RATTTT dfb HE déesV2Prat WA choa? e hbl P FETier s
of cartrldge holdlng means engaged with the engagenent receiving parts 6
(Fig. 42), dP§ 058gPHH3SEhd ?%ﬁﬁ%?dé¥%|%r?6UFﬁem%$%nW4 derPaed 5 SBhd a he
right wall rface 26. On the front side of the tray 20 and the front side
of * the bot htSFdaoRalt 8 ¥51aRdi 962t tRENEY & ondhfaltir ey e & odisch 70 sind

di sposed per endlcular to the cartrldge seating surface. Hence, there is
no obstacl e Eﬁéﬁﬁt bF dCiE ot RS Scary r PRgeIenO bR tte Bt &y De ‘I gher,
since the froFt edge of the tray .20 is shaped as a curved convex surface
and the cartf Tl cf reudit WE&FQh&?@tﬁﬁﬁgmﬁbfﬁ Sieetdon Rédpeak todge
of the - 8 JUE 2005 rtrldge pl aced on the tray 20 project beyond the tray
20. Fig. 2 ¢ ?SEEE the cartridge hol ders 27, which sink into and engage

with the concaved nt rece V|n arts 6 which
fng%%ac assis %eploadlng motor 61 and the loading

gear system 66 which are driving means for the tray 20 are
disposed on the inner side of the opening 60a which is for
loading and ejection of the tray 20.

The traverse base 82 holds the spindle motor 90, which
rotates the optical disk while holding the disk, the optical
pickup 99, which reads out information from the disk 10 or
writes information in the disk 10, the traverse motor 94, which
moves the optical pickup 99 in the radius direction of the disk,
and the reed screw 95 which moves the optical pickup 99.

The top lid 83 supports the middle part of the clamper
84 which clamps the optical disk to the spindle motor 90, and
urges by spring force the clamper 84 such that the front edge
side of the clamper 84 will move away from the spindie motor
90, and'ﬁhe clamper 84 fixes the disk to the turn table of the
spindie motor 90.

On the front side of the traverse holder 82, thHe slide

cam 100 which engages with the mechanical chassis 60 is disposed
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are located on the |left-hand side and the right-hand side to thecaxjal -
line along the direction of |oading or ejection passing through ﬁheuﬁ%ﬁﬁ%i
of gravity of the cartridge 1. The <cartridge holders 27 are of a synthetic
resin which is shaped as long thin nenbers, and the mddle parts of the
cartridge holders 27 are bent approximately in the shape of the letter Z.
There are axial holes 27a forned in the mddle parts in a direction
perpendi cul ar_ to the step bending direction. The axial holes 27a engage
with the pi nS28N¢hi e &rld g spBsE com BpHe ihé&heariehidéchl adi rret boge
and on the inner side of the cartridge seating surface 21 relative to the
left wall sdiFacdids aal 19 ¥5 gitided IPwiifradeigs, camdorpevear i tiges .

hol ders 27 are held for free revolutions about the pins 28. Further, the
cartridge hol‘def8rBedchirisbackt SREbAreedfdd Dt ravhd Odonndarelt yb seeppky
parts, convex-shaped engagi ng parts 27b which engage with the engagenent
recei ving paftys6 of e 3cslitipdge RN ldr @ cstraskad eppiidti etasd ynasand
triangles which extend within the cartridge placing range. At front edges
of the opposiFP&Shpwar 8fyt e ehpad Har t Shegisr ilvg thec sRFKngePE opRCthidEr @y
are disposed iin the sane direction as the engaging parts 27b. The

proj ections S#AEFP§. th)shide diapddy oW the slage20ani 480t bs fdckvemene,
and the coil springs 49 are 8 JUN 2005 interposed so as to engage wth
these at thetB6tEdtrgcamef e e ignyagragspares @b nak ke urighd: At

| oaded in thg,direction_ in which the engagenent receiving parts 6 of the
cartridge 1 irection within a predetermined range as it is after the tray

20 has been loaded. As the slide cam 100 moves in the right/left
direction at this stage, the traverse holder 82, the alignment
pins 102 and the detecting levers 106 are driven in the vertical
direction, the state detecfing pins 107 move in the vertical
direction in accordance with the operations of the detecting
levers 106.

Fig. 2‘shows the tray 20 and the cartridge holders 27.
In the middle of the cartridge seating surface 21 of the tray
20, there are two concave portions one large and the other small,
formed in a concentric arrangement. The concave portion having
a large diameter is a large diameter disk seater 22 while the
concave portion having a small diameter is a small diameter disk
seater 23, and either one is used in accordance with the outer
diameter of anaked disk which is to be mounted to the main unit

- 140 of the optical disk recerd/reproduce drive.
Further, on the left-hand side and the right-hand side

as viewed from the leocading/ejection direction of the tray 20,
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are held. The stopper 31 of the cartridge hol ders 25 agai nst the-@pg@ggﬁﬁa
force of the coil springs 49 is disposed at a position which is
approximately on the opposite side to the spring receiving projections 27c
of the tray 20. Further, with the cartridge holders 25 supported by the
stopper 31, the downwardly stepped parts on the engaging parts 27b side
enter into the openings 30 fromthe holes 27a of the cartridge hol ders

27, inner surfaces 27d gie apgroxinatel flush with the inner surfaces of
the wal | surfd€es®35 Yagd!ogur %ﬂet%%i%ﬁ%é@ﬁhﬁlﬁéﬁt§ali7ﬁuéf6ﬁ% pfojwEiclint o
the cartridge placi ange. This prevents the tray 20 from becom ng w de.
In addition, 3~ %ﬁngBLlérlrﬁ?&tersFHéno?h% REterayl 20 ot Hae Gerdrd o lwhg k-
opens and Cl%ﬁﬁs the shutter 2 of the cartridge 1 is disposed for free
novement s i n“the®PPghf? I €t F3bdtq dhe CPprE réperere2bipperatrbacen2l, are
accordance w th Ioadin%_of the tray 20, and permts |oading through an
openi ng acti GA°POREFdOVRE aPerexigRdedivddadif fhe rdjied ilenwih e Wiener
29 hooked at .the projection disposed to the front edge of the shutter 2.
For the openBfCs8CPy dher dtle LT REeyrdAntiehidin B FoBEF hETamel &F oy i ast
the tray 20,.th% guide ¢cam groove of the opener 29 is disposed to the main
unit 140 or tHe™P&plPRALINAY CarRALPPey rothére iy the Sddly mdandhAHetty nakes
it possible to gtive the opener 29 - 8 11 UN ~~ it and open the shutter
when the car tFRdgé* 19 € ABORELATN0A St A¥itCaemPer saxhaRd g teed during

opened, the optical disk housed.in the cartridge 1 becones ready for
rotations byp ﬁglggﬂﬁéﬁgenﬁﬁ6prldgeiLon the tray 20. Meanwhile, dpenings

30 are formed in a part of the left wall surface 25 and the right
wall surface 26, and at a left-hand side and a right-hand side
positions Lo an axial line along the direction of loading or
ejection passing through the center of gravity of the cartridge
1, e.g., on the left-hand and the right-hand innermost sides
in the loading direction, there are the cartridge holders 27,
which are holding members of cartridge holding means engaged
with the engagement receiving parts 6 (Fig. 42}, disposed on
the inner side to the left wall surface 25 and the right wall
(. surface 26.

On the front side of the tray 20 and the front side of
the both side walls 25 and 26, there is no wall surface which
is disposed perpendicular to the cartridge seating surface.
Hence, there i5 no obstacle against placing of the cartridge
1 on the tray 20. Further, since the front edge of the tray
20 is shaped as a curved convex surface and the cartridge 1 is

a flat rectangle, the both sides of the rear edge of the
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90 and ready for recording and reproduction by neans of the optL%?IlELQ%ﬁg
99. Fig. 4 shows the back surface of the tray 20, in which there sl
rack gear 40 di sposed on one side which engages wth the drive gear 66a of
t he | oadi ng gear system 66. As the rotating direction of the |oading notor
61 is switched, the tray 20 is |loaded and ejected. In a simlar manner,
the netallic guide shaft 41 is held at the front edge and the rear edge of
the tray 20, parallel ta and,in the vicinity of the rack 40 of the back
surface of t Iitrralﬂgearﬁtal%eq Wt Hete HeTay 30 e ] srle Hegw @l Ehrassi ay 690 -

t hrough the shaft hol de bearing) 42 which receives the guide shaft 41.
One end of the gui cfelgshéd‘ ) OIS THR CHF R A0 B 18 dRnsh2 hotiiGRR 81 ngf imto
supporting part 230 which projects on the back surface of the tray 20, the
other end ofari%@“%ﬁ?@éf“s%fgtheﬁo@%a‘f‘?? R CASEONEQVE L FORE IR 232 Wit ¢l
projects on the gack surface of the tray 20, and a screw with head 233 is
fit in a scr @& hoPEAMCRY $heolRréd ANEheldpdandpbhei bialE —kaed cohdaveo
portion 232 with the head of the screw pressing the guide shaft 41,

wher eby the JUicd@*fidf ﬁlﬁ&f i% ONgr vehtEd SGoRT &7 iiRpdirte ay fiew-ion
conpri ses guide steps 20c  and 20d on the both sides of the cartridge
seating surf&EE5319 LHFOUBBUt MR tHe HePERVLIEY Phekacaritddeaseati nghe

surface 21. Paired cyljndrical receiving portions 42a, which engage for
free slidingSGi'th CHe bagﬂé%h%ﬁtaﬁ%,O%@eSﬂaﬁﬁ@&lﬁ tRSandyitahces shrrer

shaft hol der 42 EgsihLonin hol es 42b are formed at the both edges in the
length direcfior®Gf ¢ énp5F¥F5ﬁ§'oﬁnﬁhéhﬁuﬁ&gdle parts of the cartridge

holders 27 are bent approximately in the shape of the letter
Z. There are axial holes 27a formed in the middle parts in a
direction perpendicular to the step bending direction. The
axial holes 27a engage with the pins 28 which are disposed
outside the cartridge placing range and on the inner side of
the cartridge seating surface 21 relative to the.left wall
surface 25 and the right wall surface 26, and the cartridge
holders 27 are held for free revolutions about the pins Z28.
Further, the cartridge holders 27 comprise, at front edges of
the downwardly stepped parts, convex-shaped engaging parts 27b
which engage with the engagement receiving parts 6 of the
cartridge 1 and are shaped approximately as triangles which
extend within the cartridge placing range. At front edges of
the oppcsite up&érdly stepped parts, spring receiving
projections 27c are disposed in the same direction as the
engaging parts 27b. The projections 37 (Fig. 36) are disposed

on the tray 20 side to face these, and the coil springs 49 are
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shaft which stick out beyond the sides of the tray 20, an attaching Bqleﬂ
42c is formed between the positioning holes 42b, and a hook-shaped UN 2005
catching part 42a is disposed which projects and is hooked at the guide
step 20d as shown in Fig. 8 in order to prevent the shaft holder 42 from
shaking while the tray 20 is set inside the main unit 140. Meanwhile, in
the main unit 140, as shown in Fig. 36, a housing part 140a to house the
shaft holder 42 is disposed at a position which is on one side and close
to the front ingesiciseni sy o op egtdares winot tishesw): £hée batilt hdghe, pdsiteloni ng
hol es 42b and a screw hole (not shown) fit wth the attaching hole 42c are
formed i n théhsoengapsogf peetsi ASbdereéherpedsang parded4a, trendlithestsihaf t
hol der 42 is attached with a screw (not shown) The other edge of the tray
20 i s pl acedifiorhficbetkki dhgggemetherguedeistr ppet636(&E gihd)camhi odge sl
formed on the inner side of the box-like shaped nechanical chassis 60, and
the tray 20 iasephevdnt €thd rompgett idigofdéhachedtiidoet helderde staggem B3 as
the tray is engaged for free sliding with the guide step 20c by a

cl aw shaped phessinogng farteldd tivei chil sHmmed4 Betaweeappaeded parad dtelon
slits on the side walls of the nechanical chassis 60 for instance, which
exhi bi t s el aghiicht § sokppesixnmadrd yweinc it her gjrectss. tfar gmaesheed rirher spsuinfaace  of
the side wall as shown in Fig. 4. Hence, the tray 20 becones attached, as
the tray 20 rsceagénpedgripntottibhesnéi/n ofintheldfaythe. shaftthet devit4? titse
positioned and attached, and the pressing part 104 is pressed and the tray
20 i s supportedtridge holders 25 supported by the stopper 31, the

downwardly stepped parts on the sngaging parts 27b side enter
into the openings 30 from the holes 27a of the cartridge holders
27, inner surfaces 27d are approximately flush with the inner
surfaces of the wall surfaces 25 and 26, and the engaging parts
27b alone project into the cartridge placing range. This
prevents the tray 20 from becoming wide.

In addition, on the innermost side of the ftray 20, the
opener 29 which opens and closes the shutter 2 of the cartridge
.1 is disposed for free movements in the right/left direction.
The opener 29 operates in accordance with loading of the tray
20, and permits loading through an opening action toward the
left-hand side with a projection of the opener 29 hooked at the
projection disposed to the front edge of the shutter 2. For
theopener29tx)opefé&ainaccordancewithloadingandejection
of the tray 20, the guide cam groove of Lhe opener 29 is disposed
to the main unit 140 cor the top 1lid. Alternatively; there may

be such means which makes it possible to drive the opener 29
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by the guide stripe 63 on the other side. Figs. 36 and 41 show the Rgﬁg,% -
as it is loaded. The tray 20 is positioned so as to |locate the spﬁrr £uty
notor 90 at the center of the optical disk and the slide cam 100 is driven
by the | oading gear system 66 at a position a little in front of the tray,
t he alignment pins 102 project through the holes 20a forned in the tray 20
and engage with the positioning holes forned in the cartridge 1. The .
cartridge 1, which is rou hI{ restricted in the forward/ backward direction
and the ri gh@/qde@Peaitrfhecﬁgaﬁ £6 Wi ttheycoot ridoei halsl yoppkediconehe tray
relative to the tray 20 and the spindle notor 90 as a result of this
engagi ng act i’dn. Neddkhehettere? tirsapeesechasbesPiakerandl sk heusscndn & bt or
90 and the optical pickup 99 nove close to the optical disk housed in the
cartridge | WﬁF&Hl@§epﬂag§GO@ﬁStﬁ@aﬂya§OQOIPFéﬁ1?ﬁé REntlee wpbiilly MWOL bf
the tray 20, and at the sane tinme, the pressing |evers 143 press the both
central ~si desOofnthé eggit ficddge eToFgdings t2 Nch & S \Ig: Iset dus nesing et fidree
of the springs 143a of the pressing |evers 143 as the traverse base 82
ascends, whi PEtiREé1 EL&HPEr *Fressing part 130 projecting fromthe tray 20
presses the rear edge of the clanper 84 and the front edge of the c|anpe
84 noves close to F198 JuURPou#p0o5heheaeht peafadrskE Wherlebyy tHe opt italchi sk
is clanped on the  turn table of the spindle nmotor 90. The front edge of
the tray 20TH&TFosPt tBRed26h ¥RHRT | hhetlzpaecdfor nnopekihg'isod ginganes

chassis 60 at .the | oading position of the tray 20, and at about
with the drive gear 66a of the loading gear system 66. As the

rotating direction of the loadingmoter 61 is switched, the tray
20 i1s loaded and ejected. In a similar manner, the metallic
guide shaft 41 is held at the front edge and the rear edge of
the tray 20, parallel to and in the vicinity of the rack 40 of
the back surface of the tray, and is further held by the
mechanical chassis 60 through the shaft holder (bearing) 42
which receives the guide shaft 41. One end of the guide shaft
41 is fit with a hole with bottom 231 of a supporting part 230
which projects on the back surface of the tray 20, the other
end of the guide shaft 41 is fit with a concave portion.232 which
projects on the back surface of the tray 20, and a screw with
head 233 is fit in a screw heole which is formed in the side
portion of the concave portion 232 with the head of the screw
pressing the guide shaft 41, whereby the guide shaft 41 is
prevented from falling. The tray 20 comprises guide steps 20c
and 20d on the both sides of the cartridge seating surface 21,

at about half the height of the cartridge seating surface 21.
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the same tinme as the conpletion of the loading, the state detectgngi; iﬁ@ﬁ
107, which are for detection of the back and the front surfaces of the
cartridge 1 and whether it is possible to wite, project toward the
cartridge 1 on the front edge side of the tray 20 in accordance with the
operations of the detecting levers 106, and for this structure, there are
a back surface detecting hole and a witing detecting hole (not shown)
formed in the cartridge 1. Figs. 37 and 38 show the tray 20 as it is

ej ected, in WAI'CRS & tlﬁérI16§gi A§ etV 9% PAE- @Sy §/n WHE o pssiaee for
direction to_ the direction during |oadi n%, the tray 20 is ejected. At this
stage, the sEF§E Bhh 100 "didabs dMids FREIEokbi Ag gbarmaystidh s6ligiamees,
the detecti ng | evers 106, the alignnment pins 102 and the traverse base 82
descend, theldetBRtiNfy 1 Berer1H6 pesH G thBodest £ et e foagegi as oY,
and the press%gg | evers 143 ascend, so that the tray 20 noves and the

cl anper 84 nbf&8 aWa5S dsthRe! ey 20 rchrian %V‘th%.py@‘élrca’ﬁ ehstlof Gihiede

optical disk record/reproduce drive 140 having such a structure above w |
now be descr FB@ Y Whifh stiek PYtakeyRafpltécor 1eesr edudticor roRt-hen
optical disk which is housed in the cartridge 1. -8 JUN x: 005 Figs. 42

t hrough 43 sRAbWAENABPNYbY dPRe! T dricdye tveRAD e Pesady 1201 ngnhahe e H Athe
cartridge 1 is slid aon the cartridge seating surface 21 fromthe front of
the tray 20 PR &qﬁgﬁcﬁwe%fmﬁ&éﬁpﬁgﬁlﬁf& Té sn@i APaREE Wbclhorpects

opti cal diSkand is hooked at the guide step 20d as shown in Fig. 8 in order
to prevent the shaft holder 42 from shaking while the tray 20
is set inside the main unit 140. Meanwhile, in the main unit
140, as shown in Fig. 36, a housing part 140a to house the shaft
holder 42 is disposed at a position which is on one side and
close to the front, positioning projections (not shown) fit
with the positioning holes 42b and a screw hole {(not shown) fit
with the attaching hole 42c¢ are formed in the bottom surface
inside the housihg part 140a, and the shaft holder 42 is
attached with a screw (not shown). The other edge of the tray
£0 is placed for free sliding on the guide stripe 63 (Fig. 1)
lwhich is formed on the inner side of the box-like shaped
mechanical chassis 60, and the tray 20 is prevented from getting
detached from the guide stripe 63 as the tray is engaged for
free sliding with the guide‘Step 20c by a claw-shaped pressing
part 104 which is formed between paired parallel slits on the

side walls of the mechanical chassis 60 for instance, which

exhibits elasticity of resin, and which projects from the inner
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record/ reproduce drive. In the process that the |left-hand and the

ri ght-hand edge surfaces of the cartridge 1 are pushed to the -t Bayii@0205t h
the left wall surface 25 and the right wall surface 26 serving as guides,
since there are slanted surfaces at the front edges of the engaging parts
27b which serve as the projections of the cartridge holders 27, the
insertion force of the cartridge 1 makes it possible to easily open. Fig.
44 shows a state that the cartridge 1 is further .inserted, and the

engagi ng par 8296t ha® cal ¢ i ot &en 27 Fodi ng- t HeHeE urgishd 43¢ ce
of the coil sBri ngs 49, sink into and engage with the concaved engagenent
recei vi ng partsPBEBRESt Atk dye e Aravhird deadeseFEem B ehdrie Wain he
insertion force and a sound which is emtted at the tinme of engagenent

with the cartfitdgt?Hol des SHLt &9 leiser 4tofScamS EbhPTFth d ke 2 i et

t he engagenent. On the innernpst side of the cartridge seating surface 21,
there are thel&tBpPeFENEPIRT cif' 4 dst Firessereandr Ehpdhead 29 6% KeHRsddrad on
limt, which ensures that the engaging positions at which the cartridge 1
engages Wit hbﬁ’hEh@aBPf*FiﬁgétrHBPdg?sO??@Sp%%ﬁﬁa?éﬁ?-rrat ch with the
insertion limt - 8, provided by the stoppers 35, This conpletes the

pl acing of the caft¥fdge®12Bd %/%eSfﬁ?‘éyt%.t%Yt%ﬁ SStidgesS e a8t r iTdge
hol ders 27 restrjict, novenents of the cartridge |I in the forward/ backward
direction, WhFFE $hetf GRSHAIPH @O @fd Lpheocate the spindle motor 50 at

the center of the optical disk and the slide cam 100 is driven
by the leading gear system 66 at a position a little in front
of the tray, the alignment pins 102 project through the holes
20a formed;hqthé tray 20 and engage with the positioning hcles
formed in the cartridge 1. The cartridge 1, which is roughly
restricted in the forward/backward direction and the
right/left direction to the tray 20, is finally positioned
relative to the tray 20 and the spindle motor 90 as a result
of this engaging action. Meanwhile, the traverse base 82
ascends, the spindle motor 20 and the optical pickup 99 move
clo;e to the optical disk housed in the cartridge 1 which is
placed on the tray 20 from the center opening 20b of the tray
20, and at the same time, the pressing levers 143 press the both
central sides of the cartridge 1 against the tray 20 because
of the force of the springs 1438 of the pressing levers 143 as
the traverse base 82 ascends, while the clamper pressing part

130 projecting from the tray 20 presses the rear edge of the

clamper 84 and the front edge of the clamper 84 moves close to
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right-hand side wall surfaces 25 and 26 roughly restrict novenent§ ofifNt g
cartridge 1 in the right/left direction. During manual | oading, the
insertion force is continuously applied to the cartridge 1, the insertion
force is transmtted to the tray 20 through the stoppers 35, and nanual

| oading of the tray 20 into the main unit 140 of the optical disk

record/ reproduce drive is started. Wiile the tray 20 is being | oaded

manual |y, the eject end SW (not shomm% of the tray detects a signal

i ndi cative of"€paBsithglofiithe Yhayely Hhrvervartageifs bpptiaered hehe

| oading notor 61, and as the drive gear 66 which follows rotations of the
| oadi ng ot oFUET FRPAT &Y, tRGt RARFECIBAHPRP G The Frayt Zolgespartae tasmy
described earlier, the spring coristant and the_ pre-loading force of the
coi |l springs249ifnPeRtigBefhe” EArti10gE Roflders Die HREREIY silth 2hdthe he
following relationship holds between the insertion force over the
cartridge 1 FAEGSERe®Q&tt FPEgeCHO A6 RO w7 by afhEh Aty A%adnfg@t s
upon t he tra% 20, wher eby manual Ioadin%rof the tray 20 is perfornmed after
pl aci ng of thBScAPTRI G4BC126n tPRe COMRY €26 C0thad dhepilopsdna, ndéye isém Hor ce
over the cartridge. < Manual loading force |If the force relationship above
is opposite, d%agi‘:ﬁagd?l%é0t7r:avh29hs%%ﬁ» o mepseetingert ithie Boek ape the
cartridge 1 into_ the _cartridge hol ders 47 conpletes, and clanmping of the
disk 10 stof&8”FnSthé2EaFt Pt dyee 1akkot 49 Rgl y2RG fhether it is possible

to write, project toward the cartridge 1 on the front edge side
of the tray 20 in accordance with the operations of the
detecting levers 106, and for this structure, there are a back
surface detecting hole and a writing detecting hole (nct shown)
formed in the cartridge 1.

Figs. 37 and 38 show the tray 20 as it is ejected, in which
as the loading motor 61 is driven in the opposite direction to
the direction during loading, the tray 20 is ejected. At this
stage, the slide cam 100 engages with the loading gear systemn
66 operates, the detecting levers 106, the alignment pins 102
and tge traverse base 82 descend, the detecting levers 106 push
down the state detecting pins 107, and the pressing levers 143
ascend, so that the tray 20 moves and the clamper 84 moves away
as the tray 20 starts moving.

Operations of the opticéi‘disk record/reproduce drive
140 having such a structure above will now be described in

relation to an example of reproduction from the optical disk

which is housed in the cartridge 1.
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On the other hand, during automatic |oading, with the |oading SWi(0oK 2005
shown) of the main unit 140 of the disk record/ reproduce drive turned on
at the time of the conpletion of placing of the cartridge 1 on the tray
20, a drive voltage is applied to the |Ioading notor 61, and as the drive
gear 66 which follows rotations of the | oading notor 61 rotates,

automatic loading of the tray 20 starts. In the structure according to this
enbodi ment, after the cartridge 1 is placed on the tray 20, for |oading of
the tray 20 and thedéart¢idgecnohntd shewnmlacimgtof4thefcahie ioptd calon

di sk record/ reproduce drive, the cartridge 1 is inserted as if to slide
the cartridgéh® oy hd camn rhdgé skeatéaygtsitdack iz1sand appihication icfye he
insertion force is continued, whereby the | oading operation is conpleted.

I n ot her wor@8atihe swperet iZdnfobmi heriiay: thetbartréd@® inal ohie eserives
the purpose, whereas a plurality of operations realize placing of the
cartridge 1 8hdPHBAdNEgiBEOt hEet mayn20niif fl4e ednyést oprdlcadi sksk

record/ reproduce drive. Further, since it is possible to use a tray whose
shape is al ABsprefeepanBuas €haveof a tray which generally seats only JUN
2005 a naked optical disk, the operability for placing the naked disk on
the tray will not §ivdepespresa Waohdgheetfhghand addithieoni ghistmerd tavge
freedom of design of the tray inproves because of the absence of the front
wal | surface?urgaF§5p6%§ﬂﬁ1@aﬁéruﬁéeal argegrlade deshgntwhiychO twirgetthieat a
better design effect for

left wall surface 25 and the right wall surface 26 serving as
guides, since there are slanted surfaces at the front edges of
the engaging parts 27b which serve as the projections of the
cartridge holders 27, the insertion force of the cartridge 1
makes it possible to easily open.

Fig. 44 shows a state that the cartridge 1 is further
inserted; and the engaging parts 27b of the cartridge holders
277, owing to the urging force of the coil springs 49, sink into
and engage with the concaved engagement receiving parts 6 of
the cartridge 1. At this stage, from a change in the inserticn
force anéra sound which 1is emitted at the time of engagement
with the cartridge holders 47, an operator can confirm the
completion of the engagement.

On the innermost side of the cartridge seating surface
21, there are the stoppers 35 which restrict the cartridge 1
to the insertion limit, which ensures that the engaging

positions at which the cartridge 1 engages with the cartridge

holders 27 approximately match with the insertion limit
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i nstance instead of using a function-oriented design. In addition, the
shaft 41 and the shaft hol der 42 provide the stability of nDuntLq? 3@@ 2005
cartridge 1 to the tray 20 and ensure the positional accuracy of the
cartridge relative to the traverse base upon |oading. At the sane tineg,
since the tray 20 wll not be transported as it is inclined to one side
during | oading and ejection because of the |oad for opening and cl osing
the shutter of the cartridge 1, the quality of tray related_operations

i nproves. | nPERVEdedsey Whist ALPRESEFab? | | ¥ 16f Conel dpet dtficori8f i naovhtingy
the cartridge to the tray 20 and the reliability of the operations during
| oadi ng and EPEEEILEACAY 8Dt bved 4t thle Lhisadl age médivan? ShY bR ¢ he Lastdfod
which requires to open the shutter of the cartridge 1 at the time of

mounti ng and?dl $63tR1CENBOVERENRE REchBRI SMrwFiicNcoperi® ah@ cl oses the
shutter in synchronization to loading of the tray 20. As a result, it is
possi bl e wi t hOAYEFApPackrahet 8F BeEbloBnsuRel 8t Bbk el bEmtang B¥de Ferd the
cartridge to the tray 20, prevent rattling of the tray during | oading and
ej ection of FhERtEcHRBF ag@ewééidﬁﬁ@ifwﬁﬁpgévénfﬂh@6qeréz|uigbw FRGgilsde this
al so 8 JUN 2005 serves to restrict a position in the direction of the wdth
of the cartPPUGESRLFi A§ FBRAFAGELEEIRs LpdEsithre righénRaAte digection.
reliability of the |oading mechanism Still further, disposing the shaft 41
inside the tray 20°UEteatBangal abvadiage thst 1bRBTLAPEKAEESCarnd the size of

t he .
continuously applied to the cartridge 1, the inseriion force

is transmitted to the tray 20 through the stoppers 35, and
manual loading of the tray 20 into the main unit 140 of the
optical disk record/reproduce drive is started.

While the tray 20 is being loadedlnanuaily, the eject end
SW (nof shown) of the tray detects a signal indicative of
passing of the tray, a drive voltage is applied to the loading
motor 61, and as the drive gear 66 which follows rotations of
the loading motor 61 rotates, automatic loading of the tray 20
starts.

As described earlier, the spring censtant and the
pre-loading force of the coil springs 49 which urge the
cartridge holders 27 are set such that the following
relationship holds between the insertiqg force over the
cartridge 1 into the cartridge holders 47 and the manual loading
force upon the tray 20, whereby manual loading of the tray 20
is performed after placing of the cartridge 1 on the tray 20

has completed:
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drive are reduced. Wiile this enbodi nent uses the structure that the shaft
and the shaft bearing which are paired are arranged on one side. @f{?ﬁugm%
tray, two paired shafts and shaft bearings nay be disposed on the both
sides of the tray, to thereby ensure simlar operations and effect.
(Fourteenth Preferred Enbodi nent) A fourteenth preferred enbodi nent of the
present invention will now be described with reference to Fig. 57. The
structure of attaching the shaft 41 and the shaft holder 42 alone is

di fferent from t he lfieréont hopeefsiaretihemsodi miehie < More speeidfinsaldxce t he
shaft holder 42 is attached to the tray 20, while the shaft 41 is attached
to a nechani cal chasstBewhvene Tslathiomsl o @wiavel40. osppattar escaflintect
other parts and the |oading operation are simlar to those according to
the first préferfédy 2hbdei nentoeites doysadaldriongratsenthacréfitect i as
the guide shaft 41 is disposed to the nechani cal chassis. .60, there is no
restriction &PEnCERETLATEKRESSCEE EHecomRyeROS, WaR{lect Bl Rebodi Hehitdises
the structure that the shaft and the shaft bearing which are paired are
arranged on 8Re s§idedofint Kdet Cay L gy spdi redosehifel varfd isltiaf t  beari ngs may
be disposed on the both sides of the tray, to thereby ensure simlar
operations and ef f B8t theFpPftesntBnPr efetied Brbediafkdst YL oRG&r ivdge Hdladi ng

mechani sm according to a fifteenth
loading SW (not shown) of the main unit 140 of the disk

record/reproduce drive turned on at the time of the completion
of placing of the cartridge 1 on the tray 20, a drive voltage
is applied to the loading motor 61, and as the drive gear 66
which follows rotations of the lcading motor 61 rotates,
automatic loading of the tray 20 starts.

In the structure according to this embodimeﬁt, after the
cartridge 1 is placed on the tray 20, for loading of the tray
20 and the cartridge 1 into the main unit 140 of the optical
disk record/reproduce drive, the cartridge 1 is inserted as if
to slide the cartridge 1 on the cartridge seating surface 21
and';pplication of the insertion force is continued, whereby
the loading operation is completed. In other words, the
operation of inserting the cartridge 1 alone serves the purpose,
whereas a plurality of ocperations realizenglacing of the
cartridge 1 and loading of the tray 20 in the conventiocnal disk
record/reproduce drive.

Further, since 1t is possible to use a tray whose shape

is almest the same as that of a tray which generally seats only
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preferred enbodi nent of the present invention will be described wth
reference to Figs. 1 through 4, 36, 42 through 44. In other worddi M 9005
enbodiment is simlar to the thirteenth preferred enbodinment and therefore
wi |l not be described in redundancy. Instead, a description will now be
given, with reference to Fig. 43, on operations of the cartridge hol ders
27 in a case that the cartridge 1 is wongly placed on the tray 20 with
the front and the back of the cartridge 1 reversed. As in normal placing,

the cartridge daisd shitdcan dhex, cartshdgepseat | M SPLdacey 2hd haredihg i ont
of the tray 20 in a direction of pushing into the main unit 140 of the

di sk recordioheproducs; drhvenct yithe Ripaess & hatg trhe 1lieft.- handiend i drhe
ri ght-hand edge surfaces of the cartridge 1 are pushed to the tray 20 with

the left wal kisueface 2% ang bhedéwgh& Makhe sU5T aGH 2R SEE¥EAY saSe gUiies,
the front edges of the engaging parts 27b of the cartridge holders 27 are

easi |y openedph¥ntBecri pger ri-eRtf Qnae ahirtheLcantriijdgecksifa < he eald i dge
1 is further inserted, the engaging parts 27b of the cartridge holders 47

slide as theyigheqepeR abongntine: defis antd ot B eI das Bgd N ek for
ri ght-hand edge surfaces of the cartridge | since there is no engagenent

recei ving pathst@nek theteant birdaeilg the g@itindee i cheldess2¥r.emai n open

even when the cartridge 1 has arriveg at the stoppers 35 which restrict to

the insertion limty Mentde lkordsngrBWi sinkUE REGHIF hbhdbhes sgigvidge 1
the stability of mounting the cartridge 1 to the tray 20 and
ensure the positional accuracy of the cartridge relative to the
traverse base upon 1oadigg. At the same time, since the tray
20 will not be transported as it is inclined to one side during
loading and ejection because of the load for opening and closing
the shutter of the cartridge 1, the quality of tray related
operations improves.

In this case, both the stability of the operatiocn of
mounting the cartridge to the tray 20 and the reliability of
the operations during loading and ejection are improved in the
loading mechanism of the method which requires to open the
shutter of the cartridge 1 at the time of mounting and alsc in
the loading mechanism which opens and closes the shutter in
synchronization to loading of the tray 20.

As a result, it is possible with a simple structure to
ensure stable mounting of The cartridge to the tray 20, prevent
rattling of the tray during leoading and ejection of the

cartridge accordingly improve the quality, and since this also
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wrongly placed on the tray 20, loading of the tray 20 into the disk .
record/ reproduce drive progresses. However, since the cartridge 8l d&is23z
remai n open toward outside on the left-hand and the right-hand edge
surfaces of the tray 20 during the |oading of the tray 20, the cartridge
hol ders 27 of the disk record/reproduce drive 140 are open wider in the
width direction than the width of the opening 60a which is for passing the
tray 20, and therefore, the engaging parts 27b of the cartridge hol ders 47
and the openPR§VEGalPnfesTrekel wi tivsdacien énhehe dndeathieon gdadirhg eidtheotray
20 is stopped in the mddle. The | oading notor 61 senses an abrupt increase
drive |load &btericbuteddge dhe iingt diodfastienve ietiwe @ tshd learta iedge sl dédres

27 and the opening 60a and the |oading of the tray 20 is stopped,

fol | owi ng whiréhiehé Ligadiefg tiet doasll npimgtadsiriisit-he reverse direction and
the ejection operation of the tray 20 takes over. In this manner, as the
cartridge 1 which ﬁﬁiééef@x@herth%ﬁghwiha$t@ﬁa@éaf©n4lhémﬁﬂhyt2© ‘andy | Yaded
gets ejected unexpectedly, the operator |earns about the incorrect placing
of the cartrirdgetes PR eHAEastrget Whetadder dig e sishisgderfbedisiemst of dthe 8
i UN2 O D51 |loading of the tray 20 and the cartridge | into the main
unit 140 of drhBeoprEcakddicsk-record/ reproduce drive after the cartridge 1
is placed on the tray 20, the cartridge | is inserted as if to slide the
cartridge 1 on theWeaterilye semdiepesunisre thelsandcappki thet ormhofshafe

insertion force is continued, whereby
and the shaft bearing which are paired are arranged on one side

of the tray, two paired shafts and shaft bearings may be
disposed on the both sides of the tray, to thereby ensure
similar operations and effect.

(Fourteenth Preferred Embodiment)

A fourteenth preferred embodiment of the preseﬁt
invention will now be described with reference to Fig. 57. The
structure of attaching the shaft 41 and the shaft holder 42
alone is different from the thirteenth preferred embodiment.
More specifically, the shaft holder 42 is attached to the tray
20, while the shaft 41 is attached to a mechanical chassis which
is‘the main unit 140.

Structures of the other parts and the loading operation
are similar to those according to the first preferred
empodiment, thereby realizing a similar effect, and as the
guide shaft 41 is disposed to the mechanical chassis 60, there
1s no restriction upon the thickness of the tray 20.

While this embodiment uses the structure that the shaft
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the | oadi ng operation is conpleted. In other words, the oper at igony&f 2555
inserting the cartridge | al one serves the purpose, whereas a plurality of
operations realize placing of the cartridge 1 and |oading of the tray 20
in the conventional disk record/reproduce drive. Further, since the
conventional disk record/reproduce drive is shaped |like a box which
conprises a front wall surface so as to position the cartridge relative to
the tray, people feel a wong feeling during the operation of placing the
di sk on theandayhariiaf taveirdiing whech raom pealbdedsar & aver argigl apeonhes idmked
disk on the tray. However, since a tray whose shape is approximtely the
sane as that odf taet ragwhitele geneeal Isyadgat sncdorha @ rraleed ropt inead i sk may
be used as the tray 20 which has such a structure according to this

enbodi nent, tAépesedabinl ithy bbéh plideisng it Wdendked ditsk tdre ey tareyp g | |

not give people a wong feeling. in addition, since the freedom of design
of the traysiifprlevesprbegeduisesoknthefdlssénce of the front wall surface, it
is possible to use a high-grade design which targets at a better design
effect for instancéfifiseeaghofrasenged Embodiowndni ented design. JUN 2005
(Si xteenth Preferred Enbodi ment) A cartridge hol ding nechani sm of an
optical disk recofdfteeprobdaeehdtfvesaseohdihgntacaosiikieent e gridflerarg
enbodi ment of the present invention will be described. Portions of the
optical di skpreésrdrrieprreiigecnly odet whipekesamg invention will be described

with reference to Figs. 1 through 4, 36, 42 through 44. In other
words, this embodiment is similar to the thirteenth preferred
embodiment and therefore will not be described in redundancy.
Instead, a descriptionwill now be given, with reference to Fig.
43, on operations of the cartridge holders 27 in a case that
the cartridge 1 is wrongly placed on the tray 20 with the front
and the back of the cartridge 1 reversed.

As in normal plécing, the cartridge 1 is slid cn the
cartridge seating surface 21 from the front of the tray 20 in
a direction of pushing into the main unit 140 of the disk
record/reproduce drive. In the process that the left-hand and
the right-hand edge surfaces of the cartridge 1 are pushed to
the tray 20 with the left wall surface 25 and the right wall
surface 26 serving as guides, the front edges of thgrenqaging
parts Z7b of the cartridge holders 27 are easily opened by the
insertion force of the cartridge 1. As the cartridge 1 is
further inserted, the engaging parts 27b of the cartridge

holders 47 slide as they are open along the left-hand and the
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common to those according to the fifteenth preferred enbodi ment -~ @i Ul Noghis
omtted, and different structures will be described. That is, on the
cartridge seating surface 21 of the tray 20, the cartridge holders 27 do
not exit on the left-hand and the right-hand sides of the tray 20, and
there is the cartridge holder 27 only on the left-hand side. During
insertion into the cartridge holder 27 for placing of the cartridge 1 on
the tray 20, the urging force of the cartridge holder 27 urges the
cartridge 1 3g&i ‘thgdt“ﬁeedﬂf%gﬁ%@ﬁ%ﬁass?%et%mafstlﬁﬂfd&?e loginfRetbaFeridger 1
is held on the tray 20 between the cartridge holder 20 and the right-hand
side wal | suffHEEE96 T FRCEhE PARSTRos P Qf décofarheiteay! 201 he e Siloisfes s
35 are dispgsz% at % posi ti on which roughly matches with the engagi ng
position of t'Re9Eart Fi'dg8TROIdBPSB7oRAT Yhe! calt rfdige” 199¢ nerlby a9 ng
approxinatelé sigilar operations and effect to those obtained in the
structure whéfeirHet RECRRFESI dge “RdICde ke SE7 i céxitst 1o e ardfitoaridiidnd t he
right-hand sides of the cartridge 1. The structure according to this
enbodi ment nakes iWhgnmmezéesdgagsﬁm é St $Ur88Gc et Wé thuhér Cotr tgdidae df
the cartridge hoI?er 27 and decrease a _cost of the optical disk
recor d/ repr offGEBILYr PR (Praddiat t8RY €PnckCrBieng 4k titdgb TRyl derinmo ifich
is to be op neg at the time of insertion over the cartridge 27 is

di sposed onl §18f 6RECSAAESPFREVFRsEFLLVEN PEPEE SEREScar HioPigye e Since the

cartridge holders 27 remain open toward cutside on the
left-hand and the right-hand edge surfaces of the tray 20 during
the loading of the tray 20, the cartridge holders 27 of the disk
record/reproduce drive 140 are open wider in the width
direction than the width of the opening 60a which is for passing
the tray 20, and therefore, the engaging parts 27b of the
cartridge holders 47 and the opening 60a interfere with each
other, and the loading of the tray 20 is stopped in the middle.

The loading motor 61 senses an abrupt increase drive load
attributed to the interference between the cartridge holders
27 and the opening 60a and the loading of the tray 20 is stopped,
following which the loading motor 61 rotates in the reverse
direction and the ejection operation of the tray 20 takes over.

In this manner, as the cartridge 1 which an operator
thought has placed on the tray 20 and loaded gets ejected
unexpectedly, the operator learns about the incorrect placing
of the cartridge 1.

In the structure according to this embodiment, for
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decreases nore than where the cartridge holders 27 are disposed on the
both sides. As the insertion over the cartridge 1 into the cartr8 dgéi 2005
hol der 21 decreases, it is possible to decrease the nanual insertion force
of the tray 20 and inprove the operability of the optical disk
record/reproduce drive. Further, this is applicable to such a cartridge 1
whi ch conprises the engagenent receiving part 6 only on one side.
(Seventeenth Preferred Enbodi nent) A cartridge hol di ng nechani sm of a disk

drive accordipgadihg afseventeentdn phef eheedaeabodiyrent i ofo the praseRinit
invention wll be described with reference to Fig. 58. Portions of the

optical diskiagcerdiheeppeduce dikykerwhbehn /26 reamen t-evkhase«raeger di ng
to the first preferred enbodinment will be omtted, and different

structures wehbtbeddeschkhethydd Bnrefetengerd 0 thbi @ rO8iddhe shapes@fed he
cartridge holders 20 are partially nodified when there is interference

Wi th the opeasngr €0asindéhehe calreasedest ale thikatathei ggetdd daend shus rercengl y
pl aced on the tray. As shown in Fig. 58, when the shapes are nodified into

the shapes of1tdhirl eaptficdgeohobtens 2is¥ht Chns@ive: as SoPPeisd, wBaldNy
' 2005 for the opening 60a, simlar operations and effect are obtained. In

ot her words, tRpeNokdNggengaghigonpPigj e6hp0BScd’e pPhHObiHEe yBrdshetepposite
side to the direction in which the engaging parts 27b of the cartridge

hol ders 27 popiestioheienswhennhthe carthiidge 1 410 e8gh¥splas o rei tehe

cartridge seating surface
whereas a plurality of operations realize placing of the
cartridge 1 and lecading of the tray 20 in the conventional disk
record/reproduce drive.

Further, since the conventional disk record/reproduce

drive is shaped like a box which comprises a front wall surface
SO0 as to position the cartridge relative to the tray, people
feel a wrong feeling during the operation of placing the disk
on the tray while avoiding the front wall surface to place the
naked disk on the tray. However, since a tray whose shape is
approximately the same as that of a tray which generally seats
only a naked optical disk may be used as the tray 20 which has
such a structure according to this embodiment, the operability
for placing the naked disk on the tray will not give people a
wrong feeling. In addition, since the freedom of design ofuthe
tray improves because of the absence of the ernt wall surface,
it is possible to use a high-grade design which targets at a

better design effect for instance instead of using a

function-criented design.
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21, as the cartridge holders 27 remain open as in the first preferred
enbodi nent, since the projections 27e stick out largely beyondg;hﬂﬁ?@gmsng
60a, the engagenent with the opening 60a of the main unit 140 is solid.’
(Ei ghteenth Preferred Enbodi nent) A cartridge hol di ng mechani smof a disk
drive according to an eighteenth preferred enbodi nent of the present
invention wll be described with reference to Fig. 59. Portions of the
optical disk record/ reproduce drive which are comon to those according
tothe f if teenth(spretentrdresbedirmantmwokilimbarom tted, and different
structures wll be described with reference to Fig. 59. In Fig. 59,

i nstead of integrahi agrthedgngngingnpamesndhbsmobrt ha eartrkhdgaikel ders 27
as convex-shaped projections, rollers 164 are axially supported by

rotation axesecdhea/repratizen axesef accbheinel lkers 1L64taeerpopirtirenedq
parallel to axial holes 27a or the rotation shaft for the disk, and when

the cartri dgemotismensestednenbeetbatcanventigenhalider se24esthenetiql | ers 164
contact the cartridge | and the cartridge holders 27 first. Follow ng

this, the robbetsodbdoirehoare chedi8k JNbraP05p engagk g Pad tudh i2th 26f= t he
cartridge holders 27 rotate which remaining in contact with the | eft-hand

and the ri ghtehaod tedgeosswWd@aces rof tbheh€antrredgenls rdind 4 4ed Bareagagerent
with the engagenent receiving parts 6 of the cartridge | has conpl et ed.
When the carwfidgee lomstiaserdretl dimfe tdrer Gartudidge®s will be described.
That is, on the cartridge seating surface 21 of the tray 20,
the cartridge holders 27 do not exit on the left-hand and the
right-hand sides of the tray 20, and there is the cartridge
holder 27 only on the left-hand side.

During insertion into the cartridge holder 27 for placing
of the cartridge 1 on the tray 20, the urging force of the
cartridge holder 27 urges the cartridge 1 against the
right-hand side wall surface 26.

The cartridge 1 is held on the tray 20 between the
cartridge holder 20 and the right-hand side wall surface 26.
In the innermost side of the tray 20, the stoppers 35 are | .
disposed at a position which roughly matches with the engaging
position of the cartridge holder 27 and the cartridge 1, thereby
.ensuring approximately similar operations and effect to thosgu
cbtained in the structure wherein the cartridge holders 27
exist on the left-hand and the right-hand sides of the cartridge

1.

The structure according to this embodiment makes it
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hol ders 27 in the structure according to the eighteenth preferre et m
enbodi nent, since'the frictional force with the |eft-hand and thé JuUN 2005
ri ght-hand edge surfaces of the cartridge 1 decreases as the rollers 164
rotate, the insertion over the cartridge 1 decreases. As the insertion
which inserts the cartridge 1 into the cartridge holders 27 decreases, the
manual insertion force over the tray al so decreases, which in turn nakes
it possible to inprove the operability of the disk record/reproduce drive.
Wi | e t he roldosmssbdretshapdded idhe ayhibadr b€abaciod uMmshe thet rolilerns iy be
shaped approximately |i ke spheres. (N neteenth Preferred Enbodi nent) A
cartridge holkdi agdrechariasm af castopti aale dipski ddvli vH slaceicHdy dercdluce
ni net eenth preferred enbodi mrent of the present invention will be described
wi t h referendeitve .60In Rardiitans: 06 intthe tapt ceat r gk helchsd/2riephodices drd ve
whi ch are cormmon to those according to the first preferred enbodi nent wll
be om tted, bandpdinklement-het tuekurds iwiddrdierdesen et wadh rirfeerences to
Fig. 60. In Fig. 60, the cartridge holders 27 are forned by elastic - 8 JUN
2085 nenber sdduseohsast bhageospricgsidelhehearnhsiedge oh andrt bieec ergaigh Nfye gart s
27b of the cartridge holders 27 have an inflected shape which is obtained
by bendi ng t Hecfrrantsedges tofnbladee gfitd rgs t rihgeughl @b as tiica defhrsmts«an
into a cone-headed shape, and therefore, when the cartridge | is inserted
into the cartni tge both sides. As the insertion over the cartridge 1 into
the cartridge holder 21 decreases, it is possible to decrease
the manual insertion force of the tray 20 and improve the
operability of the optical disk record/reproduce drive.
Further, this is applicable to such a cartridge 1 which
comprises the engagement receiving part 6 only on one side.

(Seventeenth Preferred Embodiment)

A cartridge holding mechanism of a disk drive according
to a seventeenth preferred embodiment of the present invention
will be described with reference to Fig. 58. Portions of the
optical disk record/reproduce drive which are common to those
according to the first preferred embodiment will be omitted,
and different structures will be described with reference to
Fig. 58.

The shapes of the cartridge holders 20 are partially
modified when there is interference with the opening 60a in the
released state that the cartridge 1 is wrongly placed on the

tray. As shown in Fig. 58, when the shapes are modified into

the shapes of the cartridge holders 27 which serve as stoppers
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hol ders 27, the engaging parts 12b are opened to the left-hand sjde aqgw
the right-hand side as the arns 174 are flexibly bent, and the“éhg%@imgﬁ
parts 27b contact the left-hand and the right-hand side surfaces of the
cartridge 1. After this, the arnms 174 renmain bent, and when the engaging
parts 27b of the cartridge holder 172 finish engaging wth the engagenent
receiving parts 6 of the cartridge 1, the wurging of the arns 174 is

rel eased. In the structure according to this enbodinent, the coil springs
49 whi ch ur g€ctrhehe ardaniidgesbeal deinsi 12/ apd rbhe oear dnddgeect are decessed y
in the precedi ng enbodi nents, and hence, two or nore parts are required
for one set. iHoweuer, wsrdee dpenicaréngdgenhopdersclicaser ¥ ormes: byddlase
springs, one part realizes one set, thereby naking it possible to reduce
the nunber ahepappssand dedr easeha ¢0sécoiothhn dirskclr eberdhgseproduce: s
drive. Instead of bending the front edges of the elastic nenbers, the
engagi ng nmenB&bs oshaped castpti dgec hiocdre riFay De riditeegr.at etbnad,t lvidie talastic
menbers. ~Twentieth Preferred Enbodinent) ,,. 8 JUN 20005 A cartridge

hol di ng nmechaairsmidbeah igptircal; 1¢i skadedvwen tdecondingdge sciwnendieidface
preferred enbodi nent of the present invention will be described with
reference to26]l. aBorheonsrafridybehoptieeal 2di slemzacorog/dre produce tar ifvie-athi ch
are common to those according to the first preferred enbodi nent will be
preferred embodiment, since the projections 27e stick out
largely beyond the opening 60a, the engagement with the opening
60a of the main unit 140 is solid.

(Eighteenth Preferred Embodiment)

A cartridge holding mechanism of a disk drive according
to an eighteenth preferred embodiment of the present invention
will be described with reference to Fig. 59. Portions of the
optical disk record/reproduce drive which are common to those
according to the fifteenth preferred embodiment will be omitted,
and different structures will be described with reference to
Fig. 59.

In Fig. 59, instead of integrating the engaging parts 27b
of the cartridge holders 27 as convex-shaped projections,
rollers 164 are axially supported by rotation axes. The
rotatiocn axes for the rollers 164 are positioned parallel to
axial holes 27a or the rotation shaft for the disk, and when
the cartridge 1 is inserted intc the cartridge holders 27, the

rollers 164 contact the cartridge 1 and the cartridge holders

27 first. Following this, the rollers 164 which are the
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omtted, and different structures will be described wwth reference to Fig.
61. That is, while the fifteenth preferred enbodinent requires toff @i zHe
stoppers 35, which restrict the innernost edges of the cartridge hol ders
27 where the cartridge 1 is placed, separately fromthe cartridge hol ders
27, simlar operations and effect are obtained by a structure that the
shapes of the cartridge holders 27 are partially nodified as shown in Fig.
61 into such shapes of the cartridge holders 27 in which the stoppers 35
are integrat ethgabuthigherrtehi2lle tlfe cérgagemeilddeeteibans par trothwef wWhieh
cartridge 1 are located on the left-hand side and the right-hand side of
the cartridgechaieveq iMene thhe ehgagenentfretand Hgd thar t St anend eghjed
on one or both of axial lines on the |I|eft-hand side and the right-hand
side to an axualfakiereodl ang culrerlicadi Ng amntejleethicor rdiaeaicnan Wiass iunrg:
through the center of gravity of the tray, by form ng an opening in the
cartridge seatkagnsutfaces2ding dartd Hes £ afpr @ach riidgd $ oS Sidipd died.orm
the cartridge holders 27 on the tray 20 with the engaging parts 27b of the
cartridge hol der 2Whengapgedcar:t8idGeALMDs ihserAedi Sktdr itvie, ceenpfriidsieng:

di sk rotating neans which nounts and rotates a disk; a traverse base which
hol ds sai d dhskdeetabi’ngnmeansstaudanper arewbern nghiteh thieexiilalhy daoltds sai d
traverse base; a main unit which holds said traverse base through said
preferred embodiment, since the fricticonal force with the
left-hand and the right-hand edge surfaces of the cartridge 1
decreases as the rollers 164 rotate, the insertion over the
cartridge 1 decreases. As the insertion which inserts the
cartridge 1 into the cartridge holders 27 decreases, the manual
insertion force over the tray also decreases, which in turn
makes 1t possible to improve the operability of the disk
record/reproduce drive.

While the rollers are shaped like cylindrical columns,
the rollers may be shaped approximately like spheres.

{Nineteenth Preferred Embodiment)

A cartridge hoiding mechanism of an optical disk drive
according to a nineteenth preferred embodiment of the present
invention will be described with reference to 60. Portions of
the optical disk record/reprcduce drive which are commen to
those according to the first preferred embodiment will be
omitted, and different structures will be described with

reference to Fig. &0.

InFig. 60, the cartridge holders 27 are formed by elastic
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danpef menber; - a tray which nounts a cartridge which houses a disk; and
driving neans which |oads or ejects said tray and accordingly Qp%gg §%§%
disk in said cartridge close to or away fromsaid disk rotating ﬁ‘, aus
wherein said cartridge is supported by said main unit through said tray.
2. The disk drive of claiml. wherein there is a traverse base hol ding
menber which is noved vertically by said drive relative to said nmain unit
at the time of tray loading or tray ejection, and said traverse base is
fl exi bly heldebyersaivdit @ averst basenhol. dilhg cenbeidyarloagh S dndanpery
menber. 3. The disk drive of claim2, wherein said danper nenber applies a
pre-load in padisetth o whiechairs rpdoal helldeos a7 swface ohfdaiocd etr ahepse
base. 4. The disk drive of claim1, 2 or 3, wherein the resonance
frequenci es 'ofiishiis dénpeemerkiyebendinhethadf usnt dideet icdhbdfdsabdrdingls as
it is being |oaded and in the direction of a rotation shaft are set higher
t han the maximoomghotptasngat dd038rBaiibh2i0Ca &requenbyadédsahdpd sknd5. The
disk drive of claim1, conprising: a positioning nmenber which inserts said
tray, as it tzerobued, iwhtcn chei dersaidgenmiin Unserbydsaith diievcagtmedns,
now seating said cartridge into a positioning hole forned in said
cartridge, amdlai€l?7, the engaging parts 12b are opened to the left-hand

side and the right-hand side as the arms 174 are flexibly bent,

and the engaging parts 27b contact the left-hand and the

right-hand side surfaces of the cartridge 1.

After this, the arms 174 remain bent, and when the
engaging parts 27b of the cartridge holder 172 finish engaging
with the engagement receiving parts 6 of the cartridge 1, the
urging of the arms 174 is released.

In the structure according to this embodiment, the coil
springs 49 which urge the cartridge holders 27 and the cartridge
1 are necessary in the preceding embodiments, and hence, two
or more parts are required for one set. However, since the
cartridge holders 27 are formed by blade springs, one part
realizes one set, thereby making it possible to reduce the
number of parts and decrease a cost of the disk record/reproduce
drive.

Instead of bending the front edges of the elastic members,
the encgaging members shaped as projections may be integrated

with the elastic members.

{(Twentieth Preferred Embodimant)
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accordingly positions said cartridge; and a cartridge urging nenber which
urges said cartridge against said tray froma direction perpenq;%uugr h@§a
di sk recording surface of said disk in a condition that said cartri” 8%£
positioned by said positioning nmenber, but which urges in a direction
which is perpendicular to a tray transporting direction after | oading of
said tray into said main unit in the event that said cartridge is not
within said tray. 6. The disk drive of claim1, conprising: a positioning
menber whi ch i nseréscaaididgayhobding mechinaseds f rHro dotsickd sdisk maiiveuni t
by said driving neans, now seating said cartridge into a positioning hole
formed in sap@cordingi dgey tarmhiwhiith aochs di el gmiposinéron Saihet parteindge;
state detecting neans which detects a state detecting hole of said
cartri dge whitheerkppesses! tiredstarebedf wsahdretarendelge bdadethimito s aifd
main unit and said disk which is inside said cartridge; a disk clanp
menber whi chtitappbisal dddekkreogethespwitincesdirdvdi skircbt atengommans toand
a cartridge urging menber which urges said cartridge against said tray
froma directhodeperpendicul be tbeafdirsk preferdicndgesbptamensf wsaildbdi sk in
a condition that said cartridge is positioned by said positioning nmenber.
-194 8 J WNiRtesd, 7andheél ffeskedti verottokasmwb 1or b6, deenpibsingith
reference to Fig. 61. That is, while the fifteenth preferred
embodiment requires to form the stoppers 35, which restrict the
innermost edges of the cartridge holders 27 where the cartridge
1 is placed, separately from the cartridge holders 27, similar
operaticons and effect are obtained by a structure that the
shapes of the cartridge holders 27 are partially modified as
shown in Fig. 61 into such shapes of the cartridge holders 27
in which the stoppers 35 are integrated.

Further, while the engagement receiving parts 6 of the
cartridge 1 are located on the left-hand side and the right-hand
side of the cartridge 1, even where the engagement receiving
parts 6 are located on one or both of axial lines on the
left-hand side and the right-hand side to an axial line along
the loading or ejection direction passing through the center
of gravity of the tray, by forming an opening in the cartridge
Seaiing'surface 21 or by other approach, it is possible to form

the cartridge holders 27 cn the tray 20 with the engaging parts

27t of the cartridge holder 27 engaged.
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rai sing/l owering neans which noves said disk rotating neans, which nounts
and rotates a disk, close to said disk, wherein said cartridge utdi nigis 2005
menber is driven by said raising/lowering nmeans. 8. The di sk drive of
claim5, 6 or 7, wherein said cartridge urging nenber urges said tray in a
di rection @ﬁ&ﬁg&g[cul ar to a tray transporting direction, after a naked

di sk has b ed into said main unit. 9. The disk drive of claim5, 6
~or 7, wherein there are at |east one pair of cartridge urging nmenbers in a
symetrical arrangemdndisktdrivespeomprosimgiartri dge transporting
direction, and said cartridge urging nenbers urge at about a central

POSi tion in a caik idegtdRPhicshS 89hiER mbikn henditatd edsficcl ai m 1.

conprising: a maln uni nprising an opening portion oadi ng or
ejecting a disk_or_ _a_cartridge hqusi a_ di sk; door. which is disposed to
oben and ol 0seasaPySaSRARY Sortito Holfs sk sk Bt WeRhEai 0 hi ek or
said cartridge |oaded; and |ock neans which prevents opening of said door

whi ch is cl osedawhempersmaiebeenwdichnflexibby dwldsnsand travershbaiseh a
not or di sposed to said main unit operates. 11. The disk drive of claim 10,

wherein sai d mapnmiint uieMphieds blidsayaidi g verdst bagdedikro@wshcssid i dge
and permts |oading or ejection through said opening portion, a notor and
a slide ndapepemmhembgyes in association with said notor, said |ock
means engages with said tray and said slide nenber, and opening of said

door is prevent g 8y, FRARR Blo@tLREEA Pl which houses a disk; and

driving means which loads or ejects said tray and
accordingly moves said disk in said cartridge close to or away

from said disk rotating means,

wherein said cartridge is supported by said main unit

through said tray.

2. The disk drive of claim 1, wherein there is a
traverse base holding member which is moved vertically by said
drive relative to said main unit at the time of tray loading
or tray ejection, and said traverse base is flexibly held by

said traverse base holding member through said damper member.

3. The disk drive of claim 2, wherein said damper
member applies a pre-load in a direction which is parallel to

a surface of said traverse base.

4, The disk drive of claim 1, 2 or 3, wherein the
resonance frequencies of said damper member in the radius
direction of said disk as it is being loaded and in the direction

of a rotation shaft are set higher than the maximum rotational
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-195 05 8 JUN 20u”5 said slide nember which is associated with. ghe,loadi ng
operation of said tray. 12. The disk drive of claim10 or 11, eYEiJné-iéfai d
lock means is integrated with said slide nenber. 13. The disk drive of
claiml1, 5 or 6, conprising: nount detecting neans which is disposed to
said main .unit, whi cg de S‘ﬁitsjﬁ’ setting of said cartridge to said tray at a
right posi tTCHUEACYRES3A ‘th how said tray has been ejected, and
whi ch outputs a detection signal; and controlling nmeans which receives said
detection signab. andhmitdiaksdervopdr atdion 1 hsomprisangt ca peosdtrimigg
means. 14. The disk drive of claim 13, conprising a detecting_ nmenber which
det ect s sef¢mpeadt whicdr dnsagles said trayy as it he loadgd ipsei tndde snid ei n
sai d nount detecting_ neans responds to a detecting operatjon of i(scfli d
detecting Fe#Hbruntls byrisaidi SK1YiNge MEaRsaiA W4 SCabHE | Shithy it e
hol di ng means whi ch engages w th ap enggagenent ,recei Vi part , of, a
cartridge ARtQuEHDRSHHAMENE Hhelk aforaad: iNdgaidorartiidieeanldc arhbeh  r cel y
det ached, %ositions and fi.xes a carfridge..to a tra)é, -1%6&3 JUN 2005
ccordingly positions” said cartfidge; and cariridge urging
member which urges said cartridge against said tray from a
direction perpendicular to a disk recording surface of said disk
in a condition that said cartridge is positioned by said
positioning member, but which urges in a direction which is
perpendicular to a tray transporting direction after loading of
said tray into said main unit in the event that said cartridge is

not within said tray.
6. The disk drive of claim 1, comprising:

a positioning member which inserts said tray, as it is
loaded into inside said main unit by said driving means, now
seating said cartridge into a positioning hole formed in said

cartridge, and which accordingly positions said cartridge;

state detecting means which detects a state detecting
hole of said cartridge which expresses the states of said
cartridge loaded into said main unit and said disk which is

inside said cartridge;

a disk clamp member which clamps said disk together with

said disk rotating means; and

a cartridge urging member which urges said cartridge
against said tray from a direction perpendicular to a disk
'recording surface of _S'aid disk in a condition that said
cartridge is positioned by said positioning member.
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wherein said cartridge holding neans al so serves as a detecti ng"n%n%'@ﬁfﬂi?ﬁ
16. The disk drive of claiml1, 5 or 6, conprising: controlling nmeans which
controls said driving means based on a predetermned drive profile in
which a speed is set differently in accordance with an el apsed tine until

the conpletion qof traveli of said tray fromthe start of the traveling
of said tray; det ec'ﬁﬂ?f‘g r{‘ﬁgﬂfs HETRe o‘éfe&@lﬁhe%cor%l ebb orF YA Hg  and
ej ection by said driving neans; calcul ati ng nean i,ch asures a | oadi ng
T e and afaiftogibivartile Biosls SPhich b Vednatd A dorabing uitalson a

result of . ' ey f by: sai efectin s; and medi um

j udgi ng m&ﬂglﬂﬁﬁ‘iﬁmﬁ?gf B rﬁ&lg&f%oPr%]tﬁﬁgng]&dsesg(géa&gs@%gﬂd/ or the size of
said disk, wherein said controlling nmeans changes said drive profile of at
| east one of saMefRIgdSaH Cﬁmd@t‘amgmgim@mgeadédirdaﬁ@eby\mma
measured tine ,obtained.by said cal culating nmeans. 17. The disk drive of
claim1 or Ié!S! PIGTAPE MEEHtY-0l 1 i ng means control s said driving means
based on a predeterm ned drive profile which is for setting said driving
means to a diff&.ent Tdpeediskh dcoog daficelaimh 5an 6el@psed wheeeimnsaidt he
conpletion of traveling of said tray fromthe start of the traveling of
sai d tray; castdcigengurgang whiehbgst earges hesaidonttasti 6h od | dadictiprnd

ej ection by said driving neans; calculating neans which nmeasures a | oadi ng
time and aPerpeddicyiari e of try dranspaying d1RGPRg AbHTs dxkedn a

result of the, detection,perfarned by, said, detecti ng neans; and
dlskdhas een 1 adeg into sguf mailn uneit. g

9. The disk drive of claim 5, 6 or 7, wherein there
are at least one pair of cartridge urging members in a
symmetrical arrangement with respect to a cartridge
transporting direction, and said cartridge urging members urge

at about a central position in a cartridge depth direction.

10. The disk drive of claim 1, comprising: a main unit
comprising an opening portion for loading or ejecting a disk or
a cartridge housing a disk; a door which is disposed to open and
close said opening portion and which is closed with said disk or
said cartridge loaded; and lock means which prevents opening
of said door which is closed when a slide member which moves

in association with a motor disposed to said main unit operates.

11. The disk drive of claim 10, wherein said main unit
comprises a tray which mounts a disk or cartridge and permits
loading or ejection through said opening portion, a motor and a
slide member which moves in association with said motor, said
lock means engages with said tray and said slide member, and
opening of said door is prevented by means of an operation of
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neasuring means whi ch neasures an inside tenperature inside said drive,
wherein said controlling means changes said drive profile of at’ [edst/lghe
of said speed and said elapsed tinme in -197 - 8 JUN 2005 accordance with a
nmeasured tine obtained by said cal culating neans by predeterm ned
tenperature in accordance with a result of the neasurenent regarding said
i nside tenperature. 18. The disk drive of claim 16 or 17, wherein an
operation tine of said driving nmeans is changed by said controlling neans
based on drive processing nunbers which are assigned to said drive profile
for every inflection point and calculation using a result of the

on point ation usin of the
Cal cul ot g iban 1850 MYMbEE  PRICET I “Eh0al AL ETIONRRS o,

inflectiongpidtids of PR diray. Which a disk engages with said hol ding
means in said drive profile regarding |oading of said disk into said drive

20. The disk dri of~cl aj.m 18, . whergei n_sel ect ed an, inflectio int is
a point at whi ci]r\ig difTslkc éjnlgkgg IWt‘?féﬂalmgg s Odi ging}gggﬂeir} c?r?llgar%&gol di ng
means in saj is r.af i [ j i said disk fromsaid
drive. 21. %Hélléﬁirgpg\;gk%g ‘?ﬁf%@@%ﬂ?%ﬁ&%@f wherein said
cal cul ati ng nea se up,.a, var. abl s.anmjor drive tine, in said drive
profile, assi gnrsl%dri Eﬁh%mégs ¢ ﬁgr@@ﬂm HT; 5870, GPIMBIIHABE! | e for every
certain period of time, extends an
mount detecting means which is disposed to said main
unit, which detects, setting of said cartridge to said tray at a
right position in accordance with how said tray has been

ejected, and which outputs a detection signal; and

controlling means which receives said detection signal

and outputs an operation instruction to said driving means.

14. The disk drive of claim 13, comprising a detecting
member which detects setting of a cartridge to a tray at the

right position,

wherein said mount detecting means responds to a

detecting operation of said detecting member.

15. The disk drive of claim 14, comprising cartridge
holding means which engages with an engagement receiving part
of a cartridge in such a manner that said cartridge holding
means can be freely detached, positions and fixes a cartridge

to a tray,
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operation tine of said driving nmeans when said drive processingﬁangﬂﬂeé
upon detection of an end by said detecting means is |arger than“an“dp
nunber cal cul ated in advance, but shortens the operation tinme of said
driving neans when said drive processing nunber upon detection of an end

by said -198 - 5,0 G., 200 detec.tlng fl(i‘l.s I S smaller than sai d opti mal
nunber cal cul at 81eieinadpafccartedgmhalding rmeansg alsg MeIYCSwAsr & n sai d

calculatin ns assi gns _unique values to said drive processing nunbers
ot her thangggegt FHE%%Wﬁnber and when driving processing ends at said
drive proce55|ng nunber said calcul ating neans adds said uni que, val ue
uni que to said dbiveThs odtddei dgiveindér alaimhel ppSr i dn, t¢ o poisivegd
driving neans. 23 The dlskagglve of claim 21, wherein said calcul ating
means mul t FENTERILAN ) Mieans, ﬁ@@ﬁf%ﬁ aaudud/révmgd@@anbaﬁgm dand
sai d optinmal number.by a coeffici - dds to the oper on time of
sai d drivi R§E ﬁ@&ﬁf@m@éd 4RO i TalG o Bihicthenspeed b bﬁﬁsrﬁgrlryg
control ling means ich controls said d IVI nme based o

ot edeter m HRARAFPELABES: WA P haf P Se i  Ungy; the; caapelefipn

fray from VS Qulg Sf7RAR WA M otls %%%E"Bf I vt bR ithithg ™™
means whi Cfy4Wdgeteb it MBS ns hidh? @etBlts the completion of loading
and ejection by said driving means; calculating means which
measures a loading time and an ejection time of said disk by
said driving means based on a result of the detection performed
by said detecting means; and medium judging mecans which
judges the formation of said disk and/or the size of said disk,
wherein said controlling means changes said drive profile of at
least one of said speed and said elapsed time in accordance

with a measured time obtained by said calculating means.

17. The disk drive of c¢laim 1 or .6, comprising:
controlling means controls said driving means based on a
predetermined drive profile which is for setting said driving
means to a different speed in accordance with an elapsed time
until the completion of traveling of said tray from the start of
the traveling of said tray; detecting means which detects the
completion of loading and ejection by said driving means;
calculating means which measures a loading time and an
ejection time of said disk by said driving means based on a
result of the detection performed by said detecting means; and
measuring means which measures an inside temperature inside
said drive, wherein said controlling means changes said drive

profile of at least one of said speed and said elapsed time in
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the like of said disk, wherein said controlling means changes at ~l&asiih difgh
of said speed and said elapsed tinme contained in said drive profile in
accordance with a result of the judgnent obtained by said nmedium judging
means. 25. The disk drive of claiml1, 5 or 6, conprising: -199 8 2005

control li ngcesadaneel ¢hithoRt Adasuridd t iy b aiBeasbybssRE @ilcalating
predeterm ned drive profile in which a speed is set “differently in

accor dancem¢dis ahyel?p@@dtdﬂm'mw_t teniperatoespliat i ascofddneyehiing of said
tray fromthe start of the traveling of said tray; and neasuring neans

whi ch neasnessltaofithsi neasenpenentiregardsn gesaid theddieveempkereaire.sai d
control ling neans changes at |east one of said speed and said el apsed tine

contained in saig dripg Pg«m&' %ré{ze AP OE ARG e V4 t Bra 1r¢8%egfreliﬁh%

measur ement. regardi ng sai I nsi de tenperature.” 26. The ’di sk ve of claim

1, 5 or 6, opRFatich NGimeOSHE | 981 I dFedlIs “@ﬁéﬂn@g@g%a"ﬂ%%ab@mééi@m ng
hole of said cartridge outside said tray in such a manner that said

posi tioni ngommblingnmtwrfsr balsyddehadhiec pubsiedei paithtnbasts widparatel y

fromsaid traverse base, wherein said positioning heans engages with said

posi ti oni ngskrgredf teasaidadtiviadgerdfila fondivéon irfdecsaim poayt and
calculation using a result of the measurement of a loading time

and an ejection time calculated by said calculating means.

19. The disk drive of claim 18, wherein selected as an
inflection point is a point at which a disk engages with said
holding means in said drive profile regarding loading of said

disk into said drive

20. The disk drive of claim 18, wherein selected as an
inflection point is a point at which a disk engages with and
gets disengaged from said holding means in said drive profile

regarding ejection of said disk from said drive.

21. The disk drive of claims 16 through 20, wherein
said calculating means sets up a variable as a major drive time
in said drive profile, assigns drive processing numbers to said
drive profile for every certain period of time, extends an
operation time of said driving means when said drive processing
number upon detection of an end by said detecting means is
larger than an optimal number calculated in advance, but
shortens the operation time of said driving means when said

drive processing number upon detection of an end by said

-198-




has been | oaded. 27. The disk drive of claim1, conprising positioning
means which is held by said main unit in such a manner that said 8 JU¥ 2505
positioning neans freely engages with and gets detached froma positioning
hol e of said cartridge, said positioning neans engaging wth

rai sing/lowering nmeans, which is separate fromsaid traverse base, and

whi ch accor detREL ngsoeeans iamanallersthan peddt optimal msunbesrplgadaigdh sai d
posi tioni ng hole of said cartridge in a condition that said tray has been
| oaded, andN-3PHABCE d 2005 said nmain unit hol ds sai d danper menber and
said driving neans, and holds said tray in such a manner that said tray is
freely | oaded a2®.ej dched. d2€k Tdeideskodri edapi clZi m A¥herbénei Basdi d
danmper nenber is disposed to said traverse holder, and said traverse

hol der is kaldubyting d mapnsunassi@es Thriguek vriwes oftac| daid27 drivher ei n
said positioning ,nmeans can engage w th and get detached inside two

posi ti oni nPrOEEISeENZonE Mherh& thert thham e aiddepdvmalnausiber, andt mehen

ri ght-hand , side, of said cartridge at,gne position at |east on a tray-side
surface mdém%gapb%eﬁsmg é’d%é%n’f‘ti ga i‘iﬁl‘iﬁr ARy ISSLBE ﬂgm@@?}eﬁaﬂid by

th tion,f f hut t f said.cartridge. 30. The di ' f
claim 27 of g0 14 adiedn v dfscraibuiiglie U6 vRdngs o i driifner

that the p%sr'otc'e%ging number to the operation time of said driving means.
23. The disk drive of claim 21, wherein said
calculating means multiplies a difference between said drive
processing number and said optimal number by a coefficient, and

adds to the operation time of said driving means.
24. The disk drive of claim 1, 5 or 6, comprising:

controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the

traveling of said tray; and

medium judging means which judges the shape, the size and
the like of said disk,

wherein said controlling means changes at least one of
said speed and said elapsed time contained in said drive profile
in accordance with a result of the judgment obtained by said

medium judging means.

25. The disk drive of ¢laim 1, 5 or 6, comprising:
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of said positioning neans can be adjusted in the forward/ backward ., 5o
direction relative to said main unit. 31. The disk drive of clain?27" 2005

conprising a cam nmenber which vertically drives said traverse base and

said positioning neans, wherein said traverse base and said positioning

means share the s%ne cam nmechani smwhi.ch is di@Posed taﬁsaid cam nenber
r

?nzanbl_?evﬁ: %E o f\gfss?/i]f?[ggn%r@éﬁrﬁ%??@ffh ggi?n{.%) QSi %?ifn' n Hﬁl\?a&ﬁi ,H.besagtilguiggfde
o, P IR b ot il Moy M VL B e
g:‘”isgigd- ggfl fﬁ@%ﬂ?gg@f h§g§§ é%@lr ?i o} ilﬂ-b ?éllangﬁﬁ?g s??llgleggilfnt pogﬁﬂ%i golee
conpri ses gbsn?g?%“gét e%fi ﬁﬁh%#%gmqliﬁhﬂelgrgg e?rpﬁfghﬁgt gtéﬁ d%gi Qll%h SE
housed in $ﬁ¢eﬁﬁ? ggg%c’qdmﬁita?ﬁedlg@t ecting neans is disposed, separately

fromsaid travers I's held by said main unit in such a manner
that said state detecting neans cgn engage Wi th and&%et d(tat ached,from sai d

state detectingMRdEEIILESMERNE FERIGH oGRS HRESn &0 185LdF TR ARGt i ng

means asc y chr-oni zation. 34. The disk drive of clains 26 through
33, wherei Eﬂgls%éc]gﬁéaa‘ﬁ Mg nmeans, which drives raising/lowering neans

wherein said controlling means changes at least one of
said speed and said elapsed time contained in said drive profile
in accordance with a result of the measurement regarding said

inside temperature.

26. The disk drive of claim 1, 5 or 6, comprising
positioning means which engages with a positioning hole of
said cartridge outside said tray in such a manner that said
positioning means can be freely detached outside said tray,

separately from said traverse base,

wherein said positioning means engages with said
positioning hole of said cartridge in a condition that said tray

has been loaded.

27. The disk drive of claim 1, comprising positioning
means which is held by said main unit in such a manner that
said positioning means freely engages with and gets detached
from a positioning hole of said cartridge, said positioning
means engaging with raising/lowering means, which is separate

from said traverse base, and which accordingly ascends,

wherein said positioning means engages with said
positioning hole of said cartridge in a condition that said tray

has been loaded, and
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whi ch vertically drives said positioning neans, is disposed to said nmain
unit separately fromsaid traverse base. 35. The disk drive of cla m3

i8¢ 2005

wherein said second driving neans stops drive force i medi ately before
engagenent of said positioning neans and said positioning hole of said

) o com sl IR APA Sttty DL P o

traveli ng restricting neans rave sal

detecting WReRAsAMRI Glae haRA! tpiyggai u3tPlke HERAET! Mkt SBARSLALOM Sai d

state detecting hole of sald cartrid Isk drive of clarnms 34

through 36 frebpf ¢bAdedeadds€jerdddri ving means and said traveling
restricting nedns are intedgrated as one. -202 ('{ V sari: A 38. The disk

SRRt SR R AT T e e T Ry i
said tray *Pﬁ‘éﬁ?o 98! Hi é?&e{c?.rhcﬁdf Favéidh Cl?dltdérd%%d” Qidj'tﬁ‘ﬁwei@é' 'n
which said s ut?er openi ng/ ¢l osi ng neans opens sald S ut?er of "said

cartridge, 1R 1dcsaisdhBPS i+ Q1j ANngnits di sposed at |east on the position
reference side. 39. TE% BCX?E Q%P\% gfnictl'ai m1, 5 or 6, conprising holding

means whi ch hol %.Saiﬂlé r(ﬁ)ékbglw\'feee% cia%arlrdlif?, %voﬁcialt'éi%nsaid positioning
means can engage with and get detached inside two positioning
holes, one on the left-hand side and the other on the right-hand
side, of said cartridge at one position at least on a tray-side
surface which is along a direction in which urging force is

generated by the reaction force of a shutter of said cartridge.

30. The disk drive of claim 27 or 28, wherein said
positioning means is held in such a manner that the position
of said positioning means can be adjusted in the

forward/backward direction relative to said main unit.

31. The disk drive of claim 27, comprising a cam member
which vertically drives said traverse base and said positioning

means,

wherein said traverse base and said positioning means
share the same cam mechanism which is disposed to said cam

member

32. The disk drive of claim 26, 27, 28, 29, 30 or 31,
comprising a guide member which guides vertical driving of said
positioning means, said guide member has a tapering shape which
tapers over multiple steps, and a gap between said positioning

means and said guide member becomes the smallest during
-201-




and an ejection position in such a manner that said tray can be
transported linearly. 40. The disk drive of claim39, conprising” g JUN 2005
openi ng/ cl osi ng neans whi ch opens and closes a shutter of said cartridge,
wherein said tray conprises cartridge holding neans which holds said
cartridge. 41. The disk drive of claim40, wherein said opening/closing
nmeans is dinsRasish tef said poaytioddnglhmedhskid waidf pokifiomiadg hiwleugh 41,
wherein said holding neans conprises a shaft disposed in the

f or war d/ bagksaid odirteictgen to said tray and a shaft bearing disposed to
said main unit. 43. The disk drive of clains 39 through 41, wherein said

nolding means coypr 'PRE 8isRalVE SPPIAGiM 2Te whefd dddckuanddger ect! on

to said main unit and a shaft earing disposed to said tray. 44. The disk

drive of Cé@ir@r%se@ é’rst@t_ecﬁ@ééﬁin? holdf twhilde &opeédurarehesswyeclof
restricts novenents of said -203 JUN 2005 cartridge relative to said

tray in theidatisko/lepesedoin dhidctherridpe, wsiate ehgegtmgi ifeams is
engagenent receiving part disposed to said cartridge in such a manner that
sai d cartriigrosdd) depgratelys feam maidetmohasel bases awtiiehgigdreddt by
receiving part. 45. The disk drive of claim44, wherein no wall surface

said main unit in such a manner that said state detecting means

can engage with and get detached from said state detecting

hole, and said positioning means and said state detecting means

ascend in synchronization.

34. The disk drive of claims 26 through 33, wherein
second driving means, which drives raising/lowering means
which vertically drives said positioning means, is disposed to

said main unit separately from said traverse base.

35. The disk drive of claim 34, wherein said second
driving means stops drive force immediately before engagement
of said positioning means and said positioning hole of said
cartridge completes.

36. The disk drive of claims 26 through 33, comprising
traveling restricting means which restricts traveling of said
state detecting means after detachment of said state detecting
means from said state detecting hole of said cartridge.

37. The disk drive of claims 34 through 36, wherein

said second driving means and said traveling restricting means

are integrated as one.
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which is perpendicular to a cartridge seating surface is disposed at the
front edge of said tray in the |oading/ejection direction. 46. The dig e
drive of claimd44 or 45, wherein said driving neans has a st r uct ufe “tHatlls
as said tray as it is in the ejected state is pushed manually into inside
said main unit, driving for loading is started, and force which engages
said cartridge3@.th Fheddtsk tddidegeoliatlding 2@ankroaghndll eformipaisinfgr ce
with which said tray is pushed manually into inside said rmain unit. 47.
The di sk dshutterf openmgiclosidg, méenei whiahd opxarg rd dgeuttet dofigsaihns has
such a structure which flexibly engages with an engagenment receiving part
of said cararirddee at sthopptimes of shoadbingt wheresar saide tody shiad taay in
the loading directign of said cartridge, and durjng placing of said
cartridge PRssHion retgrencoiiasisigd cartriggeiim andirectiendn vdrich sigd
restricted g sai d stopper, foughly matches with a _position at ty\/ni ch said
cartridge & ﬁﬁtf‘é& cOPERIAG/ RO SING §BEANS cANGHYUgS A SlgtipEarl -said 8 j UN
2005 48. The gflak dr i V(i of. .cl ai na%44.or 45, vvher(rai.n saia c:f\rtri dﬁe hol di ng
means i s dPepULd§e FndisaifrRYsitioning means kv disRgsedaplyleast PRgRe
hol di ng me . | | . tengagenent receiving part of said cartridge
wni ch as ROSHfidh Bt Fiekd Riak
39. The disk drive of claim 1, 5 or 6, comprising
holding means which holds said tray between a loading position
and an ejection position in such a manner that said tray can

be transported linearly.

40. The disk drive of <claim 39, comprising
opening/closing means which opens and closes a shutter of said
cartridge, wherein said tray comprises cartridge holding means

which holds said cartridge.

41. The disk drive of <claim 40, wherein said

opening/closing means is disposed to said tray.

42. The disk drive of claims 39 through 41, wherein
said holding means comprises a shaft disposed in the
forward/backward direction to said tray and a shaft bearing

disposed to said main unit.

43. The disk drive of claims 39 through 41,wherein
said holding means comprises a shaft disposed in the
forward/backward direction to said main unit and a shaft

bearing disposed to said tray.

44, The disk drive of claim 1, 5 or 6, comprising

cartridge holding means which restricts movements of said
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49. The disk drive of claim44, 45 or 48, wherein there are engagenent
receiving parts on the left-hand side and the right-hand side.tg ?n,__éagimal
line of the loading or ejection direction passing through the cen ég ol
gravity of said cartridge 50. The disk drive of claim44, 45 or 48,
wherein said engagenent receiving part is |ocated on one of the |eft-hand
side and tlcartighgeharelatide tvtoas®dd akrayneimof thiee loading/epectjoaeti on
direction.passing through the center of gravity of said tray, or is
| ocat ed onddacctian ahd wilelclbenghpesiveithdanvenghgehntmt sdcenangPart9 or
50, wherein said tray conprises a guide nenber which restricts npvenents
of sai d cadippagedi ko ssaiid eertiid gseipesitick 1@ ananaerhthat saml madridgect i on
direction of said tray. 52. The disk drive of c¢laimd44, 45, 48 or 51,
wherein i moldaBgameds cad bendetrelhedfroantsaid sRLagsanent d§ECHHIRE ng
means i s about to engage with said cartridge but is not in engagenent, in
order to pP&Fént |oading of said tray into said main unit, an opening
portion disposed in a front surface of said main unit for |oading and
ej ection of sai ¢5.rayhetdiskedesve 206 claid 44y wikez60n mo twashisartaceri dge
hol di ng means, 53. The disk drive of claim44, 45 or 48, wherein said
cartridge wohighgifedrerponpicelar bt <aicartraggea seadng i suwrfagaf €Swhich
revol ves i ra.a direction perpendi cc{ul ar to _t({le i i ..

1sposed at the front edge of said tray in the loading/ejection

direction.

46. The disk drive of claim 44 or 45, wherein said
driving means has a structure that as said tray as it is in the
~ejected state is pushed manually into inside said main unit,
driving for loading is started, and force which engages said
cartridge with said cartridge holding means is smaller than
force with which said tray is pushed manually into inside said

main unit,

47. The disk drive of claim 44 or 45, wherein said
cartridge holding means has such a structure which flexibly
engages with an engagement receiving part of said cartridge,
a stopper is disposed at the rear edge of said tray in the
loading direction of said cartridge, and during placing of said
cartridge on said tray, a placing limit position for said
cartridge restricted by said stopper roughly matches with a
position at which said cartridge completes engaging with said

cartridge holding means -

-204-




| oadi ng and ejection direction of said tray and a hol di ng nenber which has
an engaging part which is axially supported by said revolution shaft and

engages with said engagenent receiving part, and said engaging‘gaﬁBNoEﬁﬁ
said cartridge holding neans is pre-loaded in a direction of engagenent

w th said engag nt, _recejving part qf sajd cartridge. 54. The disk drive
of claim 44, 4533': 48h ndelaie o aﬁfairagé%ooai aé,rré’ahgr@:waiﬁes an
el astic nenber.ahic i.s,. flexibly deforned in a diregtion perpendicular to
the | oadi ngaTdHAEe; dQldingyiPeansonSolisRoaed: 49, SHid LFRYT iBnEUElgE of
said elastic nen3ﬁ$ Ls dﬁiornef.throuHh | astic deformation,nto a

or oj ect i ng™EHEMET wWHhRh S#itks CAREEAES d nggﬁn%?a?%c&a\ﬂ niinka R &0 said
cartridge i v e . an._e ing q - er. having said
proj et gt DassEnf rERRFalE AR L Shid aT AR HBE RES RO Cage
of said el gghhe menber. 55. The disk drive of claims 44, 45, 48, wherein in
an engagi hg part of said cartridge hol ding neans which sinks into said

EE??E?”‘EQ% LSCS:‘%LP?IE% t@g? oé%%pﬁﬁréxg%frﬁfg}ﬁg%éﬂa%ﬁ s\ﬁw@h‘)”c%&@?&%ﬁ’seﬁ

0 SR S A8 BT TS

o “any one - BRRd SigRE o AR patBh A TR Ot heBGing o SRR e
direction passing through the center of gravity of said

cartridge

50. The disk drive of claim 44, 45 or 48, wherein said
engagement receiving part is located on one of the left-hand
side and the right-hand side to an axial line of the loading
or ejection direction passing through the center of gravity of

said tray, or is located on said axial line.

51. The disk drive of claim 44, 45, 48, 49 or 50,
wherein said tray comprises a guide member which restricts
movements of said cartridge in a direction perpendicular to the

loading or ejection direction of said tray.

52. The disk drive of claim 44, 45, 48 or 51, wherein
in a condition that an engaging part of said cartridge holding
means 1s about to engage with said cartridge but is not in
engagement, in order to prevent loading of said tray into said
main unit, an opening portion disposed in a front surface of

said main unit for loading and ejection of said tray interferes
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a first step during which said tray seating said cartridge is |loaded into
said main unit by said driving neans; a second step during which w JUN 2005

positioning nenber positions said cartridge as it is |loaded into said nain
unit; a third step during which state detecting neans detects the state of

said cartridge; a fourfh. st ring which said disk is held by nmeans of

cooper at i oﬁvlgﬁ %ﬂ%c%ﬁréfigﬁggﬂg(iﬂ%g gﬂﬁaﬁsdi sk clanp nmenber; and a fifth

step during which said cartridge urging menber urges said cartridge

agai nst said trap. wHdreidiskf deiveadtl cladomdt4bt & ard 48gi wherieia sap are

executed following said,first step, said fourth step and said fifth step
are execut 68rtndgeTheollding MEARS HOUITYHSERe QN SAidr tay ofa exolEEN

PR N et M R R
Fecei ves olPatHAEduts sHOCTigh T ERG o8P pRA dehiagand;d b FARETBETIBRT Lo
"3 25 i BB OV, Tt ) Mo AT
detects thaby§fhfioiP dHdA9Gn'd HALIEWith 3di P Un PLSEM A FBceflytray:
part, and said engaging part of said cartridge holding means
is pre-loaded in a direction of engagement with said engagement

receiving part of said cartridge.

54. The disk drive of claim 44, 45 or 48, wherein said
cartridge holding means comprises an elastic member which is
flexibly deformed in a direction perpendicular to the loading
and ejection direction of said tray, and the front edge of said
elastic member is deformed through plastic deformation into a
projecting shape which sinks into said engagement receiving
part of said cartridge which has a concave shape, or an engaging
member having said projecting shape is integrated with said

elastic member at the front edge of said elastic member.

55. The disk drive of claims 44, 45, 48, wherein in an
engaging part of said cartridge holding means which sinks into
sald engagement receiving part of said cartridge which has a
concave shape, a roller having a cylindrical or approximately
spherical shape is disposed which rotates along a surface of

said cartridge and which comprises a rotation shaft in a
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wherein said nount detecting neans responds to a detecting ODQQﬁth@(mﬁr
performed by said detecting nenber. 59. The | oading nethod for the I o
drive of claim58, wherein said disk drive conprises cartridge hol ding
means whi ch engages with said engagenent receiving part of said cartridge
in such a nner. that said,carfridge, hol di ng. neans can be fregl det ached,
and whi ch fHXESUAR Ib%fsn‘%la@h%utaaﬁ &gcah@rf%@mg) anfoelerpn Aigcetian
cartridge %&hghgggﬁfans al so serves as a detecting nenber. 60. The | oading
met hod for Xrive of claim56, wherein said disk drive conpri ses:
control ling nmeans which controls said driving neans based on a

predet er ni ned ddifve prdidading, metkadafepdde idiskedrivefotramy | gnenof
accordance with a | apsed . tinme until the conpletion of traveling of said
tray from€ %l@ﬁafttﬁépu 13taader?ﬁ@r@m%iﬁ,tmmprdét@gti ng means whi ch
detects the conpletion of loading and ejection by said driving neans; and
cal cul ating neamas finsth semsurdsringoagthight i pridndray esiatingn sank of
said disk by said driving nmeans based on a result of the detection
performed bartridgedis doaded imeansaidmdairamisdiy saddt ddvinggnmesars changes
at | east one of said speed and said elapsed tine contained in said drive

profile in accerg@dweditelh auiBRgWRICK IBosPtidniag Mempkd padittdas i ng
said cartridge as it is loaded into said main unit;
a third step during which state detecting means detects

the state of said cartridge;

a fourth step during which said disk is held by means of

cooperation of disk rotating means and a disk clamp member; and

a fifth step during which said cartridge urging member

urges said cartridge against said tray,

wherein after said second step and said third step are
executed following said first step, said fourth step and said

{ifth step are executed.

57. The loading method for the disk drive of claim 56,

wherein said disk drive comprises:

mount detecting means which detects that said cartridge
is arranged at a right position on said tray with said tray

ejected, and which outputs a detection signal; and

controlling means which receives said detection signal

and outputs an operation instruction to said driving means.

58. The loading method for the disk drive of claim 57,
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neans.

~8 Ju

wherein said disk drive comprises a detecting member which

detects that said cartridge is arranged at a right position on

said tray,

wherein said mount detecting means responds to a

detecting operation performed by said detecting member.

59. The loading method for the disk drive of claim 58,
wherein said disk drive comprises cartridge holding means which
engages with said engagement receiving part of said cartridge
in such a manner that said cartridge holding means can be freely
detached, and which fixes and positions said cartridge to said

tray, and

said cartridge holding means also serves as a detecting

member,

60. The loading method for the disk drive of claim 56,

wherein said disk drive comprises:

controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the

traveling of said tray;

detecting means which detects the completion of loading

and ejection by said driving means; and

calculating means which measures a loading time and an
ejection time of said disk by said driving means based on a

result of the detection performed by said detecting means, and
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said controlling means changes at least one of said speed
and said elapsed time contained in said drive profile in
accordance with a measured time obtained by said calculating

mcans.
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