1 2 DEC 2003 -- 1 SPECIFICATION DI SK DRI VE DEVI CE Technical Field [00011
The present invention relates to a disk drive device in which a di sk 5pEh7003
as a CD (Conpact Disk) and MD (Mni Disk) is set in atray, and the tray is
pulled out to take out the disk. Back_grfund Art [0002] For nechanisns for
storing and feeding di sks as conventional changer mnechanisnms, a cal ocell
systemin which a plurality of disks are put on a circular plate, and are
rotated to change the disk, and types of systens in which a plurality of
trays are stacked in vertical dire@RMHFICHTtOMre noved horizontally are
known. The |atter types include a nmagazi ne system bank system and

i ndependent tray system but in tBSieD8MEBEVICEKi sks are stored and fed
through rotation of the tray, horizontal novenent of the tray, or a

conbi nati on thereof. [0003] Also, a conventional disk drive device,

especi ally a changer mechanism having a plurality of trays usually has
three positi okechniggbFigidcti on position, storage position and playing

position. For exanple, a disk drive device 501 in  whi ch st a 111 02 and
a disk drive [QggﬂceTh.?rﬁ’?S%ﬁ‘VSWé?rﬁfe@tﬁsdé?cﬁ digh driy,deiiessie W'E'F aff '3 tray

de 504 ded h k t
305 ar o pl acdl? ¢ WOURETERSRER DM Dl & sl LA rab A tbE e i fliss’ noved

in vertical dir |on 0004] For the above-nentioned cal ocell system the
area of the t?‘ﬁ a§e|°a¥%8d'3 and thus limtation is inposed in terns of
engi neering and design of the main body. Al so, for the nagazi ne system
the disk is once put in a cartridge, and is then placed in the nmechanism
and thus the ég&tﬁmdos}qhnf erior of operability. In 12DEC2003

[0002] For mechanisms for storing and feeding disks as conventional changer
mechanisms, a calocell system in which a plurality of disks are put on a circular
plate, and are rotated to change the disk, and types of systems in which a
plurality of trays are stacked in vertical direction, and are moved horizontally are
known. The latter types include a magazine system, bank system and
independent tray system, but in those systems, disks are stored and fed through
rotation of the tray, horizontal movement of the tray, or a combination thereof.
[0003] Also, a conventional disk drive device, especially a changer mechanism
having a plurality of trays usually has three positions: the ejection position,
storage position and playing position. For example, a disk drive device 5601 in
which a stacker 502 and a disk drive device unit 503 are provided, and in whose
tip a fixed tray guide 504 is provided as shown in FIG. 27 is known. A plurality of
trays 505 are placed in the stacker 502, and the stacker 502 itself can be moved
in vertical direction.

[0004] For the above-mentioned ca!ocelll system, the area of the tray is large,
and thus limitation is imposed in terms of engineering and design of the main
body. Also, for the magazine system, the disk is once put in a cartridge, and is

then placed in the mechanism, and thus the system is inferior of operability. In



- 2 addition, for the bank system the above-nentioned problens are
alleviated, but it is not possible to know directly which tray is OF? (ﬂlﬂﬂ.}
(in playing state), and therefore the systemis inferior of operabi {t@
and visual recognizability. Also, for the independent tray system the

t hi ckness of one tray is large, and indefendent trays are stacked in
vertical, thus increasing the thickness of the nechanism [0005] The
present invention has been nade to solve the above-nentioned problens, and
has as its obaddition, ier the dahis spsternf tha athosd: maimitivesdl probizen< agadileeiatefd, bueduci ng
the entire size and thickness. [0006] In addition, for the conventional

di sk drive deiiixeobpdssilde noc éntlaireethgebieheirdy sf oggrads(inf playthgi stetey, ardte tray
505 and the |i ke should be naintained and the position of the tray 505
shoul d be fi xierejprerthe hystem ég/inBaisr disoperanifhandvisuahrecegrizatiidys pdse.tfpon
(open position), the length of the line in which the tray 505 is noved is
much | arger t#aindependprirtayeysiem, thechigkarss dfiene tay,is faige, dingt Bderersignt

bet ween t he eg ection position and storage position in FIG 27 is increased,
and thus t helraismre skickechisivsricak thusdncieagingitheeiciysss ok thegmeshanisi.ar ged.

[ 0007] Also, for this type of disk drive device 501, the disk is nmade to
pop up t ovar W0PRle Webﬁfesﬁf‘t Mt s B?Prb&qqel ©nsolve dreiePoYsmentipREd sk

can easily be ta t at the tine of enl ng. Therefore,
di mensi on’ t enlf&P @8‘9‘1 REf dgg s 'Est?'?l?df“ﬂﬁf’ ision: gt g i, d%%féa%a?bié"arso
di sk drive devices educed ﬁ‘ th dinensions, but they have the

th
di sadvant age E[HH?'"?W& %ﬁ“é?(s'é%ﬁrﬁ% 86? aken out easi ly, fixation of the
tray 505 is n @;‘f i Calo% bhy f(% 18 coifhy a@i@ﬁE {1%\9&5”5%1' S$indd0theSt abl e.

[ 0008] The pr inven |oh as been nmade to so e above-nentioned

pr obl ers, a”dergja?%nﬂﬁﬁoﬁ&edré ?or%ﬁétthé bgy Bb@‘én%l'tﬁé‘ hF?é sRolll P HEinkndievi ce

capabl e ing the depth nsion; and providing a quality and
function equi ¥l gRtpositntdiesetrs)f 565 St B HRYd hed th@brap 508 R Bralighefesi on. 1

2 0 E C 2003

the ejection position (open position), the length of the line in which the tray 505 is
moved is much larger than the diameter of the disk. That is, the distance 506
between the ejection position and storage position in FIG. 27 is increased, and
thus the depth dimension of the disk drive device 501 is enlarged.

[0007] Also, for this type of disk drive device 501, the disk is made 1o pop up
toward the front at the ejection position in order that the disk can easily be taken
out at the time of opening. Therefore, the depth dimension tends to increase
still further. Furthermore, there are also disk drive devices with reduced depth
dimensions, but they have the disadvantage that the disk cannot be taken out
easily, fixation of the tray 505 is not sufficiently fixed, and engagement of gears is
not stable.

[0008] The present invention has been made to solve the above-mentioned
problems, and also has as its object the provision of a disk drive device capable

of reducing the depth dimension, and providing a quality and function equivalent

to those of a device having a large depth dimension.



- 3 Disclosure of the Invention [0009] According to the first aspect of the
present invention, for achieving the above-nentioned objects, the

i nvention provides a disk drive device having a nechanismfor feedi M REC 2003
tray having a disk thereon to a disk drive part, wherein the tray is
formed so as to be separable into two patts: a nain tray and a subtray so
that the disk can be put on the subtray and the subtray can be noved
relative to the main tray, and the plurality of trays are so disposed as
to be stackedpisBlosMaS &ftbalimdintisgt 1 on and the tip of each subtray on the

di sk drive part srde can be converged when the disk is stored in the tray.
[0010] Ther ef[ones] oxdcyrdilg tcsthat fir@yasPpamti Gighé Redting kvbhRse agt &atievigy fileved to
the disk drive part. As a result, an area required for the novenent can be
reduced, andatidvgsndriiensld sljedts] We: thewntie pavides ddibrsdrieddeviray hadng arly, in
the case where a plurality of trays are used, an area where the subtray

t hat i s novedneshahisny &n festling Héeayg abviad aatisiaiberapriva disk doed pan, whardint he
degree of freedom for design is enhanced. Furthernore, an area to which
each subtray the tmapifdrimad sok$ tché serlagabls étto bvo paps: edetiartrayred 4 salztayon,
thereby making it possible to significantly reduce the rate of space
occupat i on bysontbeghtanidéskn aap et 0o dinpeutdray ndahed stiblray ¢dnebe giored aglative

t hi ckness of the device can be further reduced. In addition, if it is so
cal | ed a charlgdhe meihiay.sanchiei g ality oif tnays iars sefdispoagd asite hesstpelesi bl e to
significantly reduce the rate of space occupati on by mechani sm novabl e
conponent s, aficghdEeqting agrbe 4R P €ArE RHRIEY Bf t@%é'sé&?ﬁvéé"a@aﬂd%éa‘? et her
reduced. [0011] Furth not her enbodi nent of the invention, in

rmpre,. in
addi tion to t9Evergsii SH?'?ﬁ‘ij'B'ﬁ'S ot BedRYdri ve device of the
b - ti di t _qf ,th i ti th i t h bt
above. et o G5 o v v NS A b T B W st
ej ect positi Uik m ﬁal;'le igt&trgﬂt, Qﬁ\é}éﬁgreﬁnﬁedj*cﬁ Ifhelm%vgméntcéa%or?egreduced,

and thus the disk drive device can be downsized. Particularly, in the case where

a plurality of trays are used, an area where the subtray that is moved is driven
can be set at an appropriate location, and the degree of freedom for design is
enhanced. Furthermore, an area to which each subtray is moved is collectively
set at a predetermined location, thereby making it possible to significantly reduce
the rate of space occupation by mechanism movable components, and thus the
size and thickness of the device can be further reduced. in addition, if it is so
called a changer mechanism having a plurality of trays, it is possible to
significantly reduce the rate of space occupation by mechanism movable
components, and thus the size and thickness of the device can be further
reduced.

[0011] Furthermore, in another embaodiment of the invention, in addition to the
configuration of the disk drive device of the above-mentioned embodiment of the
invention, the main tray and the subtray are so disposed as to overlap each other

in vertical direction at the disk eject position, and the subtray having the disk



- 4 thereon is separated fromthe main tray and noved to the disk drive
part when the disk is driven in the disk drive part. [0012] In this way,

at the disk ejection position, the main tray and the subtray overIabZ@iEﬂmﬂ
other in vertical direction, and therefore the disk can be securely set on
the subtray. Also, the subtray is sepa?d%éa fromthe main tray at the tine
when the disk is driven, thus naking it possible to keep the novenent of

the main tray small even the disk drive part is placed deep in the recess.

Therefore, ttheredhzesaiifatbhifrokniesmaih tidycardeinioced tathebdisk drivdpart wataced,

and the degree of freedom for design can be enhanced. [0013] Furthernore,

i n anot her enhediskindriveh in the dighvdriveipan, in addition to the configuration
of the disk drive device of the above-nentioned enbodi nent of the

i nvention, sybotraydn dnie ways atnye disknejpetionl pasition, the oae wamobhe theaasulittay di sk
ejection position. Therefore, when the disk is set and ejected with human
i nvol venent, ovedépeath ciberse verdinalliirepticow aoke theisfosvibe, disaahnt bresempeaivbétl i ty of
di sks is enhanced. [0014] Also, in another enbodiment of the invention, in
addi ti on to tdretheaivibirey.neisd, dhe dubliah isesipaehtad dorothe main trap st itenfimehe di sk
drive part has a holder that receives the subtray, and is noved to the
posi tion of e iherfiskoigedriven. thip trhakimg itdrasribinta K?%P fisvmeygmerntheh & or e,
the subtray separated fromthe main tray is held by the holder, and is
guided to t héN@B4iaY SBW! gyerhe cisk Hive diasiis placed deap Euthereerss) Erelos? nor e,

i n anot her enpodj nent, of the invention, iti toth confl uratlon
of e dr ok aps 9" g6 B i e e e s Sl LB the AROr O

i nvention, tqr ngr |Snfon ?\f\‘/ﬁ Sy to be rotatable in keeping with the
gradi ent of {'17&9€ r%eg?gl%t ‘'since the holder is rotatable in

keept ng W égr odPf ¥ gérﬁ%e ah atnﬁ eggﬁﬁar Bifnerdt B 13 Rl Ln! By dttdAPlngU! ded

configuration of the disk drive device of the above-mentioned embodiment of the
invention, subtrays are arranged in parallel with one another at the disk ejection
position. Therefore, when the disk is set and ejected with human involvement,
natural sense can be provided as ever, and the operability of disks is enhanced.
[0014] Also, in another embodiment of the invention, in addition to the
above-mentioned each embodiment of the invention, the disk drive part has a
holder that receives the subtray, and is moved to the position of rotation together
with the disk on this subtray. Therefore, the subtray separated from the main
tray is held by the holder, and is guided to the position at which the disk is
rotated.

[0015] Furthermore, in another embodiment of the invention, in addition to the
configuration of the disk drive device of the above-mentioned each embodiment
of the invention, the holder is formed so as to be rotatable in keeping with the
gradient of the subtray. In this way, since the holder is rotatable in keeping with
the gradient of the subtray, the subtray is reliably guided to the hoilder and held

by the holder.



- 5 [0016] Then, according to the second aspect of the present invention,
in a disk drive device in which the tray on which the disk is to bg PBEC 2003
can be pulled out, a guiding portion for guiding and holding the tray is
formed so as to be expandable and contrgcti ble so that the | ength of the
gui de part gets larger when the tray is Tn the ejection position than when
it is in the storage position. Therefore, the I|ength of the guiding
portion can be reduced and the device can thus be downsized when the tray
is in the stopage posnt acsordiagth ihearcbhe aspeary ofMbiegsedsht inveaticn, a6 kidikk
position, the length of the guiding portion is increased and the tray can
be hel d suf fidriverddvice isrhzhribs trhy on tWwhichoiep tdiskds @ beiput cah behrulidé\vut,ea can be
reduced, and a quality and function equivalent to those of a device having
a | arge deptguidngpogioodorqauidibg apd bulidthedbe [r89 kAprréd oo ab o baekperdable

enbodi nent of the invention, in addition to the configuration of the disk
drive devi ce ¥fd edntragiifde e thehthiederalh ehthedividenparbfets targer wivemthiedray is me

gui ding portion conprises a fixed guiding guide and a sliding arm capable
of being sl i dheeaieatioperasgionnihen guhedi figs guitae stgrega giostiesr eflbereforgt thene
storage position, the tray is reliably guided and held by the fixed

gui di ng gui déengiicel e gwiding] eetiPmragoke tedieed: ARd She dievirea AR it5US (et her
extended fromthe guidin uide toward the front, and the quiding portion
is nmade to b@%ﬁgﬁd}‘h‘%”ghgyav&w@ the SIBAGP PRRIIQN: APCrwgraiheytray eYes to
Furthernore, jn another enbqdi ment of the. jnvention, .in addition to the
conf i gur at i orNBEREREY BPSTEATS EAgEy e ST PaYB0AS RAEFRHANEREdrent of
the inventio r ay ri,ses, t s that. ar eparated iinto a
main tray an%’"age!;ﬁ%%' rS%'C%ﬁ ﬁgF‘héﬁ\%p&] [’%?lu gtﬂggtsés{hl ‘?)'Fr.ﬂeng'r?& c\%ﬁ@% dt%wgetc?réfei S
driven in th i | i i I i4.S; [,nst

Sliding arm teouuehhf8 ity FhE SoRlh ehdipudh FudkBer ddepicB i Bfia 2R 1
rear end of tq@usHPidndbnicanPkdr&iien the sliding arm so that the main

tray, subtray and sliding armare pulled out in one united body.

[0017] Also, in another embodiment of the invention, in addition to the
configuration of the disk drive device of the above-mentioned embodiment of the
invention, the guiding portion comprises a fixed guiding guide and a sliding arm
capable of being slid relative to this guiding guide.

{0018] Therefore, at the storage position, the tray is reliably guided and held by
the fixed guiding guide. And, at the ejection paosition, the sliding arm is further
extended from the guiding guide toward the front, and the guiding portion is
made o be substantially long to hold the tray reliably.

[0019] Furthermore, in another embodiment of the invention, in addition to the
configuration of the disk drive device of the above-mentioned embodiment of the
invention, the tray comprises two members that are separated into a main tray
and a subtray at the playing position, and when the tray is driven in the direction
of gjection, the main tray hits against the sliding arm to push the sliding arm in
the direction of pullout, and the rear end of the subtray is placed on the sliding

arm, so that the main tray, subtray and sliding arm are pulled out in one united

body.



1 2 DEC 2003 - 6 [0020] In this way, since the tray is separated into the
main tray and the subtray, and the sliding armis pushed by the main tra
and the rear end of the subtray is placed in the sliding arm the | d Bﬁyﬂm
of the guiding portion can be increased with a sinple structure, and the
subtray is securely held. [0021] In addi%ion, in another enbodi nent of the
invention, in addition to the above-nenti oned each enbodi nent of the
invention, the tip of the guiding portion extends off the front face of

the tray in t[b@zé]t QF\%QEV\@?SéIﬁéeQHeWQW}, depBratéSMed theGhaih Rty GMbdh& Sumagt i on is
increased. In thi's way, since the guiding portion when its length is

i ncreased extgifthe @fiding BAn id Pushed bijend maln trdy, BRE 158 RERERI PPBktsuBlray ist he
dept h di nensi on and space of the device can be consi derably reduced. [0022]

Al so, in anotphececsnhioslsiey aai, tidlengthvdtiid giidingmatich edn g inceeatedivdiy i n

whi ch the tray on which the disk is to be put can be pulled out, the tray
is fornmed s simpleosthetnsepmdahé eubhtrdyds besurgighelkl. a main tray and a subtray,
and the main tray is nmade to be |ong enough to reach the playing position,
and only the [90bt]r dy adsitionpineahdtnes mnitralirmentr afgie posintioonint additfe {1 tgi ng
position, and the main tray and the subtray are guided by the guiding
portion and rboserniantionad wach exintistiipentoof tire injeation, pibei tip orf. the0o@gingl n t hi s
way, since the separable nmain tra%/ is made to be |ong enough to reach the
pl ayi ng posi tpastion exendealf teaidroof facheof e trayrinythe strree wepllionwhett &g

wi thin the device even when the tray is in the ejection position.

Therefore, dpggthehiroudias ﬁ@gioﬂl‘%ﬁFW@S%ﬁ éﬁé’@%@iaVes'ﬁ%ﬁh@ ading pertiagqui r ed,
and thus the depth dinmension of the deyjce reduce 002

Furt her nor e, W'Pf"%f?d?ﬂ%‘h IS GRS RIS %@“ P? gﬁy n 5‘3%?&?89548”1 he

disk d d he .ab nbodi h
qui i ng. por t1BRCRBRST RS a%r‘%%uf’r@?%a%&ﬁ%a&“%s et im capabl ¢

of being sl '[Goéﬁ' %é:é{efn taRotthQF gmggblq‘leﬂg ogme fivention, in a disk drive device in

which the tray on which the disk is to be put can be pulled out, the tray is formed
so as to be separable into two parts: a main tray and a subtray, and the main tray
is made to be long enough to reach the playing position, and only the subtray is
moved from the storage position to the playing position, and the main tray and
the subtray are guided by the guiding portion and moved in one united body to
the eject position.

[0023] In this way, since the separable main tray is made to be long enough to
reach the playing position, the rear end of the main tray can be well situated
within the device even when the tray is in the ejection position. Therefore,
engagement and positioning of excessive gears are not required, and thus the
depth dimension of the device can be reduced.

[0024] Furthermore, in another embodiment of the invention, in addition to the
disk drive device of the above-mentioned embodiment of the invention, the
guiding portion comprises a fixed guiding guide and a sliding arm capable of

being slid relative to this guiding guide.



1 2 DEC 2003 - 7 [0025] Therefore, the length of the guiding portion can
be reduced and the size of the device can be reduced when the tray i4 06 200
the storage position, and when the tray noves to the ejection position,
the length of the guiding portion is ingreased and the tray can be held
sufficiently. As a result, the depth dinension of the device can be
reduced and a quality and function equivalent to those of a disk drive
devi ce having a | arge depth dinension can be provided. Furthernore, at the
st orage posi tjoeas] t feerefosy theslesagb wf Heyguining @drtendahdled ebycddchand theesizegui di ng
gui de. [0026] Furthernore, in another enbodi nent of the invention, in

addi ti on to tdidhe slipeve caebeireteddaden thelradiserthe sforadeepositian tancinwhen
plurality of trays can be stacked in vertical direction. Therefore, the
dept h di mensibe itan mMswes ddube cejeckipn mstticoothr anadh wf) thé @uiding iroftiemds
function of so called a changer nechanism Brief Description of the

Drawi ngs [ 002npregsed! and the tegy dan lbgserchsufiicientlyewAs aresulty thetdesth dignensorasi c
configuration and function of a disk drive device of the enbodi nent of the
present i nven?fitba dewae car hewgduged jand & qustityi anduinetipraeqiivaiend o thpseref a

| ower npst sta%e is captured in a holder. [0028] FIG 2 .is a functional

i |1 ustrative 9plefivegeviqenpings lrigg derth dimansionEReRipydedn RHESMA i on of

t he di sk drive device of the odinment of th res i pnventjon,  and
hons st 1 uealths SoRSagpesitry SRt T S0y, uitac Ra B8 oy BY Hed Ba: ur e

in the hol der tiﬁeprovi de a playing state. [0029] FIG 3 is a plan view of
the situati on®1"®FIG 1 seen from above. [0030] FIG 4 is a functional

illustrative y, frg;H'k'Jn t Ak the, LG f(ié'lg,j ti A, typet i on of
t he di sk dri v[é ggvi certg #’%é nerq)o(lf)‘galrr?ent of “the ﬁ Vg C"gg%@

above-mentioned each embodiment of the invention, a plurality of trays can be

stacked in vertical direction. Therefore, the depth dimension can be reduced

without compromising the quality and function of so called a changer

mechanism.

Brief Description of the Drawings

[0027] FIG. 1 is an illustrative view for illustrating the basic configuration and
function of a disk drive device of the embodiment of the present invention, and
shows a situation in which a subtray in the lowermost stage is captured in a
holder.

[0028] FIG. 2 is a functional illustrative view for illustrating the basic
configuration and function of the disk drive device of the embodiment of the
present invention, and shows a situation in which the subiray in the lowermost
stage is captured in the holder to provide a playing state.

[0029] FIG. 3 is a plan view of the situation in FIG. 1 seen from above.

[0030] FIG. 4 is a functional illustrative view for illustrating the basic

configuration and function of the disk drive device of the embodiment of the
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- 8 present invention, and shows different trays being noved from an
ejection position to a storage position, and then captured in the hpp @€ 2003
[0031] FIG 5 is a plan view of the situationin FIG 4 (A seen from
above. [0032] FIG 6 is an expl oded per s,%)ecti ve view, seen fromthe top
side, of atray wunit (main tray and subtray), which is used for the disk
drive device of the enbodinent of the present invention. [0033] FIG 7 is
an expl oded perspective view, seen fromthe bottomside, of the tray unit

(main tray anslesamtindsntion Wahe ishbsis UgiftekehD raly$ ebethic knsliedv Bomtevih Cejestiont he
enbodi mrent of the present invention. [0034] FIG 8 illustrates engagenent

in the tip ofpdshienn@intdragypesitibns abd tHay, capted in taeéoltzed for the disk drive
devi ce of the enbodi ment of the present invention. [0035] FIG 9

il lustrates go831judli@r®isicplamvielw citsd sitietion indftiGi 4 (Alss@nfiom ébevedi sk drive
device of the enbodi ment of the present invention is conbined with and
separ at ed frdad3dje @i Gistaregxpldd@03B)seclre tiew| sd¢ansfroratties taphsids taf adtayr e and
function of a guiding guide that is wused for the disk drive device of the
enmbodi ment ofunithéngin deynand suleiray) owhichOig 37gedrfoG. the 1disks diiMe edgylcedeldthe
perspective view showing a guide unit, a guiding guide, a sliding armand
a gear suppor&fﬂbW@W%%@ preeentinyentidfe di sk drive device of the enbodi ment

of the present invention, and structures_ of their surroundi ngs, and shows
mai n conponenf@3In REe? s ghexeipded perspepiivepusw, gren: hemdbeiteddm 888st FI G

AR B RS Sed S SRR SO 0 e SE H 0 2
enbodi ment of the.present invention. and structures of its surroundings.
[0039] FIG ﬂ”?%d"ﬁﬁmeq‘j&eo?fgae%&vg%o&i ve vi ew showi ng the chassis body,
gui di ng_POrt 1188419946, 8YRRRAIes UrbaGiindhi'f) tsa.u,itfbeof MY firPESy 4R8%buRGy ! e
which are used for the disk drive device of the embodiment of the present
invention.
[0035] FIG. 9 illustrates a structure in which a slider that is used for the disk
drive device of the embodiment of the present invention is combined with and
separated from the main tray.
[0036] FIG. 10 iliustrates the structure and function of a guiding guide that is
used for the disk drive device of the embodiment of the present invention.
[0037] FIG. 11 is an exploded perspective view showing a guide unit, a guiding
guide, a sliding arm and a gear support, which are used for the disk drive device
of the embodiment of the present invention, and structures of their surroundings,
and shows main components in the right of the front part of the device.
[0038] FIG. 12 is an exploded perspective view showing a chassis body
constituting a part of a chassis, which is used for the disk drive device of the
embodiment of the present invention, and structures of its surroundings.

[0039] FIG. 13 is an exploded perspective view showing the chassis body,

guiding portion, gear support and guiding guide, which are used for the disk
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- 9 drive device of the enbodi nent of the present invention, and
structures of their surroundings. [0040] FIG 14 is an expl oded

per spective view showi ng the holder and nenbers (the guiding porti (an DEG 003
gear support, a main tray slider, a subtray slider, a guide cam a lift
slider and a rotating cam placed on the’ ri ght side when seen fromthe
front of the device, which are used for the disk drive device of the

enbodi ment of the present invention. [00411 FIG 15 is an expl oded

perspective vdrew delick i tisaBMbeAFRANENthe Mesert MBRatidn dndGtrubfuresentteirom a
different angle. [0042] FIG 16 is an expl oded perspective view of the
conponent s semmolindings.an opposite side conpared to the case of FIG 14.
[0043] FIG 17 illustrates an engagenent structure when the subtray that is
used for the [6b4K dFIGyeldévianeeqiloddue perspedivee niewoshdwieg ptheskolder rameint | on
is pulled into the holder. [0044] FIG 18 illustrates position detecting
oper ati ons ofmembenselthe guidipgspartiers, the lgear sepprrbda fraain thag stisk adsubteydevi ce
of the enbodi nent of the present invention. [0045] FIG 19 is a
perspective \dlidw. §laviierngma afliftrsyderdgaridveeratating qeon tilanedteiatheiright sideaviear t he
di sk drive device of the enbodinent of the present invention. [0046] FIG
20 is a persphéeenifieen Pedipns polfe Mg vige switish arelvsageion e dipb erivo evieref e used
for the disk drive device of the enbodi nent of the present invention.

[0047] FI G 2Mtedimeptoftheprespnt iwealiQon of a gear hol der, a second cam hol e

of the 1lift ider_and third reinforcenent fittings that are used for the
S ok i ve addpdd 5. i BB PGP HPUADe, da i e BRON S T0A8) Fi o

A T P A S LA L I
in FIG 19. ][0842?E91(§.0%)’i5 an exploded perspective view of the components seen from
an opposite side compared to the case of FIG. 14.
[0043] FIG. 17 illustrates an engagement structure when the subtray that is
used for the disk drive device of the embodiment of the present invention is
pulled into the holder.
[0044] FIG. 18 illustrates position detecting operations of the main tray slider
that is used for the disk drive device of the embodiment of the present invention.
[0045] FIG. 19 is a perspective view showing a first drive unit portion that is
used for the disk drive device of the embodiment of the present invention.
[0046] FIG. 20 is a perspective view showing a second drive unit portion that is
used for the disk drive device of the embodiment of the present invention.
[0047] FIG. 21 illustrates the relation of a gear holder, a second cam hole of the
lift slider and third reinforcement fittings that are used for the disk drive device of
the embodiment of the present invention.
[0048]) FIG. 22 is a sectional view of a planetary mechanism for illustrating
operations of the planetary mechanism in the first drive unit portion shown in FIG.

19.



- 10 [0049] FIG 23 illustrates the situation in which a second out put
gear of the planetary nechanismin the first drive unit portion shqvwﬂg[pm
FIG 19 is prevented fromrotating. [0050] FIG 24 illustrates the 0
situation in which a first output gear of the planetary nmechanismin the
first drive unit portion shown in FIG- 19 is prevented fromrotating.
[00511 FIG 25 illustrates attachnent of a light-emtting device used to
detect ejection conditions of the tray that is used for the disk drive
devi ce of t hgopayToael Mgt Rfrafebend RS8R ih WiSEH i£08ecdrRP83bul b 26ihe
illustrates attachnent of the l|ight-receiving device used to detect

ej ection condiiddeds§ mchbfiSmtih e filkedrieSutiSsHidPEhdAe il FRX 18§ eevdaisce of
the enbodiment of the present invention. [0053] FIG 27 is a schematic
sectional Vi awnshasingd a conventional disk drive device. Best Mde for
Carrying Qut the Invention [0054] A disk drive device of the enbodi nent of
the present i[oys0)tiEG. B4 lllubteates eise rsitbatbnbRl @NichFur filseromge, gddni & thesk
drive device 1 is so called a changer nechanismthat can store a plurality
of magnet o- opflarctaly siesharisG ietEbiirsdpleayhitgprtiol sleoven edEIGerBiin eckvented

magnet o-opti c di sk of the stored nmagneto-optic disks. [0055] First, the
basi ¢ st ruct droen enainiguncti on of this disk drive device wll be described,
based on functional illustrative views of FIGS. 1 to 5. This disk drive
devi ce 1 con{dPP&lds FIGdR% Kluefraies iadactaneht sif ey light-emifiting Zexivg usedi okdetedtve part
3. Also, as showmn in FIG 3, this disk drive device 1 operates such that
it has broadisetien xpspiticed of Hhedrayodiat iipmsed famihs digk iee desige pdstingi on in
which a disk 5 is  set and ejected, a storage position in which the disk is

in storage cEMRITBAY Of HRPreseP Iy condition in which the disk is
played. 1 2 %&2%0%& 26 illustrates attachment of the light-receiving device used to detect

ejection conditions of the tray that is used for the disk drive device of the
embodiment of the present invention.
[0053] FIG. 27 is a schematic sectional view showing a conventional disk drive

device.

Best Mode for Carrying Out the Invention

[0054] A disk drive device of the embodiment of the present invention will be
described below. Furthermore, this disk drive device 1 is so called a changer
mechanism that can store a plurality of magneto-optic disks, and enables playing
of a predetermined magneto-optic disk of the stored magneto-optic disks.

[0055] First, the basic structure and function of this disk drive device will be
described, based on functional illustrative views of FIGS. 1 to 5. This disk drive
device 1 comprises a disk ejection and storage unit 2 and a disk drive part 3.
Also, as shown in FIG. 3, this disk drive device 1 operates such that it has
broadly classified thrée positions, namely an ejection position in which a disk 5 is
set and ejected, a storage position in which the disk is in storage conditions, and

a playing condition in which the disk is played.



11 (0056] The disk drive device 1 has a plurality of trays 10 arranged in
vertical direction |ike a drawer. Each tray 10 is constituted by a i
tray 11 and a subtray 12, and they can be separated. The main tray@:'idétszm}
so disposed as to surround the subtray&éZ, and the end on the ejection

side of the subtray 12 is detachably supported by the main tray 1.
Furthernore, the disk 5 is placed on the subtray 12. [0057] The subtray 12
is conbined with the main tray 11 at the ejection position, and noves wth
the main tray0dds]f romm dible deye dbvion 10 4 ipanalthy of raystioragegposn tvedical  When
noving fromthe ejection position to the storage position, the main trays
11 noves whidieckerepkang dralven elEaah nteaygthrEntonstituted by = oltim anpy 1Y andves wit h
the tip on the playing position side being guided by a chassis 13 that is
a fixed nenbeubtragili@cend treychassi sepatteéd Jhevinaiedray thissoglibpbssg apr Gove
extending upward in slanting direction, the subtrays 12 form a converged
structure w tdurobad dihg sabicay 12 endeiba entern tie ejeeticanzidé of theesyiteyi Tyis
position reduced, as shown in FIG 1. [0058] Therefore, at the storage
posi tion, thedaigghablyrauppotedbppee maireyay 1. drurtheyearenthe @igk Stihelasadinays 12
having the disk 5 thereon are stored in such a nmanner that they are not
arranged in pAe&VPEY W th one another. In this enbodiment, as shown in

FIG 1, the subtrays 12 are stored in such a manner tgﬂat they are. bound
upwar d in sl dAb?Hg HErOIRO A2 SPAHired Wty NGAPRB Iy 13 e I8N RSN ¢ he

U L P L ER PR e e
ts, ) i .G, . I t t
20 bebng. pur WA TR i feGiscton Eon B i sffredd pSg B iRl RBERITES o1t
d FIG 4 hoe : ' 1 ' | Wi d :
the main trapRes i (cBRrb e anbE Kt PuRROpH, 8 Tnees sttt B2, " The
ej ection posdrhiherbéayﬁg SRR bdify chji@ed fy afHRaES 18fthdthea dikekmaniternot

shown. Also, FIG i's a plan view of the situation in FIG 4 (A) seen

from above. Since the chassis 13 is provided with a guiding groove extending upward in
slanting direction, the subtrays 12 form a éonverged structure with the distance
between them at the end in the playing position reduced, as shown in FIG. 1.
[0058] Therefore, at the storage position, the main tray 11 keeps a level
arrangement, but the subtrays 12 having the disk 5 thereon are stored in such a
manner that they are not arranged in parallel with one another. In this
embodiment, as shown in FIG. 1, the subtrays 12 are stored in such a manner
that they are bound upward in slanting direction so that they gather at the
position of the uppermost subtray 12. That is, at the ejection position, the main
tray 11 and the subtray 12 are combined with each other, and keep level
arrangements, as shown in FIG. 4, Here, FIG. 4 (A) shows the uppermost tray
10 being pulled out, FIG. 4 (B) shows the middle tray 10 being pulled out, and
FIG. 4 (C) shows the lowermost tray 10 being pulled out. In this way, the main
trays 11 and the subtrays 12 both keep level arrangements at the ejection

position. Furthermore, in FIG. 4, a part of the disk 5 is not shown. Also, FIG. 5

is a plan view of the situation in FIG. 4 (A) seen from above.



1 2 DEC 2003 - 12 [0059] The main tray 11 keeps a |l evel arrangenment at the
storage position, as well as at the ejection position, while all of th(at
subtrays 12 keep level arrangenents at the ejection position as shoirP 003
FIG 4, but at the storage position, the subtrays 12 other than the

upper nost subtray 12 are stored slantindd@y in such a nanner that the tip
on the playing side is converged. Therefore, the distance between the
subtrays 12 on the ejection side is determ ned by the distance between the

min trays 1hooseyd o il BNkddpsANls artdl@frenb i thbMRodlhstRakien P& ween

the ends of the subtrays 12 °on the playing si can be re to a | evel

equal or cl osgelf QsZ&f Qne AbjSQiont PEsifidtdt hlle 1l iof tﬁ@rﬁiﬁﬂraé@' o Neeg""ﬁ’l@d’e?by the
entire thickness in the converged portion can be reduced. [0060] The

subtray 12 i nyrfdigeflehtsagethBogbdtioRNodsitidOEE GhbAntiRer|Gl K pdf lay endatdrage DY
novenent neans (not shown) for noving the subtray 12. At this tine, the

subtray 12 i spdsptlopaarsl subgayLngagpeeharvithd ddpermBéinstbty 12 ak tleeend on
the ejection side, and is pulled out fromthe nmain tray 11 whil e being

gui ded by t heslargingi mgsgetoavmanhert that chaspi snlBe pRGEG Jiddhe cmbengay 12,
which is pulled out, is inserted in the holder 14 placed in the disk drive
part 3. This Therelere, thei disteupo drdteeen rthe uaibtaysarmhern tthatejedtionasidee is
rotated with a rocking |lever shaft 15 at the center of rotation in the
directions gledemmihgd by thengisnandetween thé Gairl trafhai edrot &, thubeignifisenthubt r ay
12 in the lowernost tray 10 of the three trays 10 is conveyed to the

hol der 14, f dargexhwipthe distanpe hrdver thesendstadttieel silptravse! 200 8wt Plowingisiin by
the arrow c so that it slopes at an angle al nost sane as that of the

| ower most  sulfANdRe reducecstoshigypl qonairGiose to e e fish ghopultrpy KUsteraedi2 to
be conveyed, etting i.s made so that the angle, of slo of the, holder 14
i s consi stentszr"W?X’W@F&’HE@P%‘"@?“'@V@&%'rbtﬁ‘etcﬁa" agd PQQ'OT?.aR?{ed%%‘}Ed-

Pt ner o B R RS S e B el Ak B, 14
s by movement means (not shown) for moving the subtray 12. At this time, the
subtray 12 is released from engagement with the main tray 11 at the end on the
ejection side, and is pulled out from the main tray 11 while being guided by the
guiding groove of the chassis 13.

[0061] The subtray 12, which is pulled out, is inserted in the holder 14 placed in
the disk drive part 3. This holder 14 is supported in such a manner that it can be
rotated with a rocking lever shaft 15 at the center of rotation in the directions
shown by arrows g and h in FIG. 1. Therefore, when the subtray 12 in the
lowermost tray 10 of the three trays 10 is conveyed to the holder 14, for example,
the holder is rotated in the direction shown by the arrow ¢ so that it slopes at an
angle almost same as that of the lowermost subtray 12, as shown in FIG. 1.
Depending on the subtray 12 to be conveyed, a setling is made so that the angle
of stope of the holder 14 is consistent with the angle of siope of the subtray 12.
[0062] Furthermore, when the subtray 12 having the disk 5 thereon is returned

back to the original main tray 11 after playing is completed, the holder 14 is

rotated in a similar way with the rocking lever shaft 15 at the center of rotation,



rotated in a simlar way with the rocking |ever shaft 15 at the center of
rotation, 1 2 DE C 2003 - 13 and the subtray 12 in the holder 14 is

gui ded t hrough the guiding groove of the chassis 13 and returned béd&ng%ﬂma
the main tray 11. [0063] Wen the subtray 12 is conveyed into the hol der

14, the rocking lever shaft 15 noves-ddwn,~ and the end in the storage
position of the holder 14 also noves down. The part of holder 14 in the
storage position noves down slightly while the rocking | ever shaft 15

noves down sigpy tﬁb%@ﬂff%\)ﬁz e tHdRicn alde GuitiddithroudBI8E glidiry §¥Rk lethd 0 a

di sk drive part 16, and the disk 5 is nounted on a rotating table 18 of

the di sk dri véhap&is 43 4Ad (8@ elinack & the W49 4hy The disk 5 is placed on the
subtray 12 unless it is in playing conditions. Wen it is in playing

condi tions, gbees]n Whén e dubrag 16at weaveyadagek efide 14 tiearpsukiny/lever t he
hol der 14 and the rotating table 18 of the disk drive part 16, and is

rotated w th ghaft 15ahaidsngpvralaing tid end OO 6] stbfagehmshionf e hokletr 34 @iessed
after conpletion of playing or at sone md point of playing, driving of

t he di sk dri veopardowtt Tae padppbhddeantint theseabge positien mogesldowh4lightygener al
noves upward and slopes so that it is consistent with a predeterm ned main
tray 11. Thenddletibe rotking Bust sheat 12mioseedgagegrafivant!y; camioh thedhaldierhi4 e mai n
tray 11. On the other hand, as shown in FIG 2, the holder 14 has the
rotating tablwnesalwfparw@lm@msmdrwpp@ﬂﬁ arsd @ﬁg}h‘@ﬁ hip mbetied iva a eidlinger 17,
and waits for next instructions. 0066]F Furthernore, in this enbodi nent,

the guiding popleit8®! ¥ digs diygirgri® @raFIGd di ng the tray 10 (specifically,
fixed guidi ngpgw des 61 and 62 described | ater, iding arnms. 222 and

223 capabl e i ngesfishep rsen'aqqd\@ % ShieE Tguiniashd 'ScﬂhP'&é GG Red so
22 10,52 ©xPI0RERYe NhSN BFH e ot Aot MyeBR Lt Wb Y2, 1O
St orage posi télémpegrsﬁem tlwgi%olc%qudan%)the-l;B%rnné %ablmgrbfttngd srkat¥r|v1e ér? 16“ ven
and is rotated with the rotating table 18.
[0065] I the stop button is pressed after completion of playing or at some mid
point of playing, driving of the disk drive part 16 is stopped, and thereafter the
holder 14 in general moves upward and slopes so that it is consistent with a
predetermined main tray 11. Thereafter, the subtray 12 is engaged and
combined with the main fray 11. On the other hand, as shown in FIG. 2, the
holder 14 has the rotating table 18 of the disk drive part 16 engaging with the
clamper 17, and waits for next instructions.
[0066] Furthermore, in this embodiment, the guiding portion 13 for guiding and
holding the tray 10 (specifically, fixed guiding guides 61 and 62 described later,
and sliding arms 222 and 223 capable of being slid relative to these guiding
guides) is formed so as to be expandable and contractible, and the guiding
portion is made to be longer when the tray 10 is in the ejection position than it is
in the storage position (See FIGS. 3 and 5). That is, when the tray 10 is driven in
the direction of ejection, the main tray 11 hits against the sliding arms 222 and

223 to push the sliding arms 222 and 223 in the direction of pullout, the rear end



the direction of ejection, the main tray 11 hits against the sliding arns
222 and 223 to push the sliding arns 222 and 223 in the direction of

pul lout, the rear end 1 2 DEC 2003 - 14 portion of the subtray 12 i &2 DEC 2003
pl aced on the these sliding arns 222 and 223, and the main tray 11, the
subtray 12 and the sliding arns 222 anrd13223 are pulled out in one united
body. [0067] The main configuration and main:operations of this disk drive
device 1 have been described above. Now, the specific configuration of the

Gk e SR R, 545D A b R R 2 g 200

The structur Vi ce Intot r'sk™ €] ection

e st _ I VePu 6 1Hic ST ect
on the ot ner ki 80 11 e QUi EE 4L PRGN a b Do drao gt b PATLL o1

rrrve I Cce SEes,

vi ewpoi nt of info'r\@%hitéﬁ"%df% a tray unit portion conprising a plurality of
trays 10, a first drive unit portion for operating each tray 10, a second

drive unit pogpbsgn 'Ifrfé,rmﬁiﬁ%%gg@ﬂaﬁ‘&ﬁﬁnd Y opSatiénd BCIMENUZRIHDE WeGREMAL | NG
in the both unit "portions and giving various Kkinds of notions to the tray

10 and the |ifgwe BB SiamsdSaddveaniohthedbSdeifld dotfigRattibn 16 thé GGOdiriJen this
enbodi ment, the tray unit portion conprises the three trays 10, and a part

of the chassigevid 1h€ﬁvdigrs@cﬁa%nﬁglﬁmidrﬂ~iilfbe&ié@bril?edmnner that the tray can
be slid. A nmenber fixed at the both front sides of a chassis body 190 nade

of resin consoéslt iTrg dtinetued asiissdidid drivhidelicem lid divizledasorthbeibk gjbetfon
corresponds to the chassis 13 in the tray unit. Each tray 10 has the main
tray 11 and tdme stsuabenait 2léhcatheshighivdrivenpdrt G.in GermisOfi 2B¢ir Pheitiored. n G tng 11
each has a main tray body 20 made of resin, a slider 21, a |ocking arm 22
mount ed r ot atctbéryhand,tthe dish wirive adevice, 1 anainlyncemprisss, tfttme a iviewpsinit @fd on
the main tray 11 in such a manner that it can be slid to conbine the
subtray 12 wiftuhctionalityed e yrilpartion Feraphgne atiyglity of frays Hora Hehgifvessdt fir st

portion for operating each tray 10, a second drive unit portion for changing each

tray 10, a mechanism unit operating in the both unit portions and giving various

kinds of motions to the tray 10 and the like, the chassis 13 and the disk drive part

16.

[0069] In this embodiment, the tray unit portion comprises the three trays 10,

and a part of the chassis 13 holding each tray 10 in such a manner that the tray

can be slid. A member fixed at the both front sides of a chassis body 190 made

of resin constituting the chassis 13, which will be described later, corresponds to

the chassis 13 in the tray unit. Each tray 10 has the main tray 11 and the

subtray 12 as shown in FIG. 6.

[0070] The main tray 11 each has a main tray body 20 made of resin, a slider

21, a locking arm 22 mounted rotatably on the main tray 11, and an arm 23 that

is mounted on the main tray 11 in such a manner that it can be slid to combine

the subtray 12 with the main tray 11. The main tray 11 further comprises first

reinforcement fittings 24 that is laterally attached to the lower front part of the

main tray body 20 to reinforce the main tray body 20, second reinforcement

fitings 25 that has length slightly larger than that of the slider 21 to catch hold of



reinforcenment fittings 24 that is laterally attached to the | ower front

part of the nmain tray body 20 to reinforce the main tray body 20, second
reinforcement fittings 25 that has length slightly larger than thatl DBEG H83
slider 21 to catch hold of 1 2 DEC 2003 - 15 the slider 21 in cooperation
with the main tray body 20 and reinforcée3Xhe main tray body 20, and an
extension spring 26 for pulling the arm23 toward the center. Menbers
constituting the main tray 11 are conbined with a plurality of screws 27.

[0071] The pagl digsdsLth Blodeifiohi atH tHel maRarayf by bh@nki emiored thMalRi N

tray 11 is long enough for its rear end to reach the vicinity of the back

face of the chasshdy 2dTahA aReendigl sbﬁhﬂﬂzé fie duninY thSalni 28 RewsHan@8énter.
eac

position. This rear end position r es a position beyond a |arge hole

portion 198 offetibersCEERELENG MR mbFlirafoN1 drdieodblred Wwignd, pltfastypsfrdcrdvacat ed
at the left if seen fromthe front of the main tray 11 has its rear end

extending to & nost center of the large hole portion 198 when the tray is
in the storage position. Thereby, even when the main tray 11 is in the
ej ection posiioar], THweparaiosatetiay tHelrigranf seenffum thel fnerdrdf ek it nay devs ce
body to performa function as a tray 10. [0072] The subtray 12 is provided
with four bosieag eBhugtB&yr it83eanmhd3d readh thegidimity ¢fHibe dpackifavg ofrtowebassis t he
chassis 13 in such a manner that they can be slid, two grooves 35 and 36,
a front not chmaip, bedyr 1 whest the 188, is am theastbraggevasicohetihip gearn &dl pEgtion
significantly notched to prevent contact with the disk drive part 16.
[0073] The stlieaehesaroBion bryopd ayargainclegenrtion Ho&eidhe ehagsitibede i §s wi | |
be described below, along with their opergti on%. First, o?ﬁ%/ecl ose
operations of hereherthang, 18 rart 'pcaled gbkerpibdgeer orutherrit &Y ifenadhirays
caught betwee he main tray body 20 and the second reinfarcemgnt, fittings
25 as descri bghhﬁso'fﬁ_/réa?r 3’?1‘{18 e'?‘ﬁ'ﬂg@o%@@ét ?;e]ngero? qlgr%eurﬂ(ﬁgﬁ’oﬂfﬁyfﬁgﬁheg groove
41 of the Sect?‘@qraﬁj‘?é Plft% gt%%edﬂétpofshﬁaw nﬂ%er@t?&x,%%&r? wﬁlaﬁthe@n’air?% i Pis in the

gjection position, the main tray 11 can be fully inserted in the device body to

perform a function as a tray 10.

[0072] The subtray 12 is provided with four bosses 31, 32, 33 and 34 fitting in

the guiding groove of the chassis 13 in such a manner that they can be slid, two

grooves 35 and 36, a front notch 37, a rear notch 38, and a large notched portion

39 significantly notched to prevent contact with the disk drive part 16.

[0073] The structures of the tray unit portion and related mechanisms will be

described below, along with their operations.  First, open/close operations of the

tray 10 will be described.

[0074] The slider 21 is caught between the main tray body 20 and the second

reinforcement fittings 25 as described above, and a rib 40(See FIG. 7) is guided

through a groove 41 of the second reinforcement fittings 25 (see FIG. 6), and is

held in such a manner as to be capable of reciprocating motion in the directions

shown by arrows a and b in FIG. 6.

[0075] The locking arm 22 has its hole 42 bore rotatably by the boss 43 of the

main tray body 20.



held in such a manner as to be capable of reciprocating notion in the
directions shown by arrows a and b in FIG 6. [0075] The | ocking ar "izégt 003
has its hole 42 bore rotatably by the boss 43 of the main tray bodﬂ » 1
2 DEC 2003 - 16 [0076] The boss 20a protruded fromthe main tray body 20
(See FIG 7) is inserted in the hol e 449 gcated at the center, wher eby t he
arm 23 is guided by the boss 20a and a guiding wall 20b, and is held by
the main tray body 20 and the second reinforcenment plate 25 in such a

nmanner that tlezéyr Mhd3bdss caaklt@idedl frohethe hedatiaydodtlt bonNSed AIGe7) is _
directions shown by arrows ¢ and d in FIG 6. Furthernore, this arm23 is

al ways i ncl i naserten ib e thie @ idcatedsdi avecdier] Berblyohe arm 2BYs glidect by ¢rsi on
spring 26 with one end thereof attached to the main tray body 20, and the
ot her end fi Xeabsiavatdmel diglidingreali 20k ahd iheldring the paiottraydbotty 20 end thee  si de
of the arm 23. [0077] The ribs 20c and 20c fornmed in the end portion of the
mai n tray bodyeck0d réiGeceRic@t plte &b én Suth adnamndribatgheares23 5 eamhbss of
whereby the subtray 12 is nade to be conbined with the main 'gr(a/ 11 and
posi tioned, irecipheeatip@anoton mnthesdivecliges showint byrasrowso7d)d Al §b Fl@sBshown
in FIG 8, the subtray 12 has its tip portion caught .between the main tray
body 20 and thsthermere, thig arfro2&iewaysfinglingd gsthe4lirection slrowrebe 819 ¥PVaAd
storage positions. And, tip portions 51 and 51 provided in the subtray 12
hit agai nst thetheexensonagning 26gyvitherpeend thersrd aiached falherBal By PYd “are
capable of rotating in the djrections shown by arrows e and fin Fl 8. The
smoot hness of2% ﬁf‘g%l‘eo?tﬁ?'i %Tijdf"?df‘m'}elﬂﬂle B, B BE ?rﬁgufjﬁl@tqrqrﬂ € the

bot h si des Of‘dthﬁ entiré%tip of the subtray 12 including the tip portions
51 and 51 are'9pP'PAEA2Ri th taper surfaces 53 and 53 that taper down to

E ihgs . Logzgl h[é‘b?'}]herh%i RS RLAAMCSEMRAR tRPald EBHi%n o tHe lingirﬁgtl'ﬁﬁoo%d ion in

(See FIG. 7) are fitted in the grooves 35 and 36, whereby the subtray 12 is made
to be combined with the main tray 11 and positioned, in the ejection and storage
positions.

[0078] Also, as shown in FIG. 8, the subtray 12 has its tip portion caught
between the main tray body 20 and the first reinforcement fittings 24, in the
ejection and storage positions. And, tip portions 51 and 51 provided in the
subtray 12 hit against the ribs 52 and 52 provided in the main tray body 20, and
are capable of rotating in the directions shown by arrows e and fin FIG. 8. The
smoothness of this rotation is further enhanced due to the fact that the both sides
of the entire tip of the subtray 12 including the tip portions 51 and 51 are
provided with taper surfaces 53 and 53 that taper down to tips.

[0079] At the ejection and storage positions, a triangular portion in the tip of the
arm 23 is inserted in a notch 37 in front of the subtray 12, and the slider 21 is
located in such a manner as to abut against the rear end of the arm 23.
Therefore, the arm 23 cannot escape from the notch 37, and thus the main tray

11 is combined with the subtray 12.



1

arm23 is inserted in a notch 37 in front of- the subtray 12, and the slider
21 is located in such a manner as to abut against the rear end of t{]z@trﬂ]
23. Therefore, the arm 23 cannot escape fromthe notch 37, and thus 0
main tray 11 is conbined with the subtra 12. 12 DEC 2003 - 17 [00801

Al so, when the slider 21 noves in the-dilfection shown by the arrow b to
change it state fromthe state shown in FIG 9 (A to the state shown in
FIG 9 (B), the locking arm22 rotates with the bass 43 at the center of

rotation, andigagolbOsiSo RN B8 shder@q rAGRsSH 8 difedtiBs 8h&WA byth@aRoivahtar oove
55 provi ded in the slider 21, Thus, the slider 21 is conbined with the

mai n tray bodyhad@etithétadgiom tﬁbesth@c;dhbwg IRIFG 22 (A) Tibi tBe eRIdENGWH O BIG LG s when
the subtray 12 cones to the storage position. Furthernore, the novenment of

the slider 21Bynththeckihy aot 2RMmotatleavith ty Hdse 4dratdle bestau semotatiqe, abdded
portion 56 at the rear end of the arm 23 to abut against the slider 21.

[ 00811 | n t hilsossayortibié4nmi on¢ sy 4 insnddtihe solich rgggovdi25amdovithed 1 thker 21
are conbi ned together at the storage and ejection positions. Furthernore,
a groove 57 gidet e |Ower thei diden?! isheorsigoemavithahainemin dnag itody| 2 BIra®h s

gui ded and held by a rib 59 provided in a guide portion 58 constituting a
part of the chaseikingldm Sae Thisl a@mbingtion[apeeEIvien Hesubiraed2 PaEsdaiy, the
rib 40 of the slider 21 conbined with the subtray 12 is inserted in the
groove 41 at HABIStRNSEGE. pbutherdare, firemovpmsnt P’h‘t!“e sfigst pAyn tbe défee%‘ﬂbht
between the main tray body 20 and the first reinforcenment Jl 24, and
the arm 23 i sSNNEEPY B8 3P RSaHRsch PERHUdGRACEIRN 16,8t 'E‘GHF?“ ?79 ar@bnbl ned

th th 1 t hi t t f h bt
12: "t he- bossed B Ao dit iR fhe cubtray 13 move upvard ol ong.guiding
grooves 61 a, [O@éﬂ( J%QH:SG\%&&I t@%&ﬁf ){@‘F%p ﬁ @aﬁtr%, %%Hj tﬁQ%nBéﬂ@{ akdli di ng

gui des 61 and escri res Ively, as shown in
FIG 10, combined together at the storage and ejection positions. Furthermore, a groove

57 at the lower side of the second reinforcement plate 25 is guided and held by a
rib 59 provided in a guide portion 58 constituting a part of the chassis 13 (See
FIG. 11).

[0082] As described previously, the rib 40 of the slider 21 combined with the
subtray 12 is inserted in the groove 41 at the storage position, the tip of the
subtray 12 is caught between the main tray body 20 and the first reinforcement
plate 24, and the arm 23 is inserted in the notch 37, whereby the subtray 12 is
combined with the main tray 11 and held. At this storage position, for each
subtray 12, the bosses 32 and 34 behind the subtray 12 move upward along
guiding grooves 61a, 61b and 61c and 62a, 62b and 62c of left and right guiding
guides 61 and 62 (described in detail later), respectively, as shown in FIG. 10,
and the degree of slope of the subtray 12 is determined by the degrees of slope
of the guiding guides 61a to 62c. Furthermore, at the storage position, the
bosses 31 and 33 in the front part are held by the guiding guides 61 and 62, but
they may be made extend slightly off the guiding guides 61 and 62 and held by

other holding portion of the tray unit portion.



1

and the degree of slope of the subtray 12 is determ ned by the degrees of
slope of the guiding guides 61 a to 62c. Furthernore, at the storage
position, the bosses 31 and 33 in the front part are held by the gdlblﬁbﬂmﬁ
gui des 61 and 62, but they may be made extend slightly off the guiding

gui des 61 and 62 and held by other hol di®g portion of the tray unit
portion. 1 2 DEC 2003 - 18 [0083] A bending portion 63 provided in the
second reinforcenent plate 25 that is fixed in the main tray body 20 is to

detect that t r t lolridiRemeRBdlalesas thal S
bendi ng porti@@B%Sa%géﬁcgﬁgggﬁlﬁg?Syﬂ@pd/rlgétcfﬁstr%%e%cg%ge ?Ts’tq% gvm tch body 64

pl aced rotat agliyed i théehaiirslendirdd 9o 5&9615@& thk Gay hd)cohfes!totad %ecﬁch‘l s
first switch body 64 in the direction shown by the arrow Wn FlI 11. This

rotation act ugdsifort Nehitiis Ihis Pehdial p@ﬁidﬂ%(ﬁélﬁhé @géih@ﬁa bReErubibAYES1Er st cone
to the ejection position. [0084] is detected that the tray 10 is in the

storage posi téwgith isynen pla&@mn@tablwm i gbiad pbilorpb@¢esk FId.atiahb yotiate t he
gui de portion 58. That is, first, the slider 21 noves in the direction

shown by the sy @wiich Hﬁb@sﬁnh‘)e@ireoﬂonghbmn@qtheamw Wfih IF$G. tbt Gthisl 10
described later to bring the tray 10 fromthe ejection position to the
st or age posi tiotation Huisterothe figsttswitch Westoderesuteothen dfzygarnd tels ¢dme todie ng
arm 22 with the notch groove 55 of the slider 21. Also, this novenent is
nmade al ong aejgetiodipngitignoove 68 of the guide portion 58. A point groove 69
bended downward is fornmed at the rear end of the guiding groove 68 (See
the parti al | y[0OR#ignit s dalectedibat iherray 1019 In tﬁﬁétcﬁa%%s'w 4S89 GRS he

ot her end of the locking arm 22 is guided therethrou V\/Q Eé B
| ocking arm ZW‘WBt%@?dHWﬁﬂarP@tab!WHbﬁhéf%ﬁ‘c@ Pertien $Pi d # e pﬁg &t ed

f h nbi ned h
o e COTbLE, R LAY R0% 0 RRISETERLA, R o B0 e 1
the directiong Shom@)é qgo c}eggnb%rdrigtvé/r ?O ané lﬂ% Iré)F %B fr%% 9‘[9 &jé&l(g\eégglfl(g'?g) later.

Thi s novenent "gal
the storage position. This movement occurs due to engagement of the locking

arm 22 with the notch groove 55 of the slider 21.  Also, this movement is made
along a guiding groove 68 of the guide portion 58. A point groove 69 bended
downward is formed at the rear end of the guiding groove 68 (See the partially
magnified view in FIG. 11), and a boss portion 70 at the other end of the locking
arm 22 is guided therethrough, whereby the locking arm 22 rotates downward.
Therefore, the slider 21 is separated from the combined main tray body 20.
Consequently, the tray 10 stops moving apparently.

[0085] On the other hand, the slider 21 further moves in the direction shown by
the arrow a by the first motor 110 described later. This movement causes a
protrusion 71 of the second switch body 67 to abut against the slider 21, and the
second switch body 67 is rotated in the direction shown by the arrow Y in FIG. 11.
Furthermore, the second switch body 67 is always inclined in a direction opposite
to the direction Y by a torsion spring 72. This rotation of the second switch

body 67 causes the protrusion 71 to be inserted in the notch groove 55 of the



protrusion 71 of the second switch body 67 to abut against the slider 21,
and the second switch body 67 is rotated in the direction shown by the
arrow Y in FIG 11. Furthernmore, the second swtch body 67 is alwaysy DEC 2003
inclined in a direction opposite to the direction Y by a torsion spring

72. This rotation of the second switch Uody 67 causes the protrusion 71 to
be inserted in the notch groove 55 of the 1 2 DEC 2003 -- 19 slider 21,

and a second switch 73 goes into the OFF position. It is detected that the

tray 10 Comasslﬁgrﬁ eanﬁtaO é?:%ﬁd@?vﬁbﬁ V@gﬁe@ﬁtoqme% 85 ifidH. S 158 eeRdtehhCch 73

[ 0086] Al so i der noves i n ITection s own by the arrow a

after the o iay g%flneétté’ﬂ% syHRgE BB By RIOHE 33l BBV d dlvidherad rect f on

shown by the arr In FIG e subtray 12 becones detachable to

the main tr ay%b Aid6 HRERE: @1 rhdRsfin feldiMide Bhhadd by &t ancly bhated aond
switch body 67 have the three protrusions 65 and 71, respectively, so that

they can be aghiatf011e8884, IWherdtif thk Remtdar&e hbay s the d.rb&Q%?&hdMeb@tn@ns for
noving the tray 10 between the storage position and the playing position

W Il now be dgsst dbe®IGab,aid e tshbBAE 2 @ebdmas tatdchable 1O @88 mairmeaf all] ow ng
menbers are used for guiding the tray 10 fromthe storage position to the

pl ayi ng posi tFothermb@t{ thestirst Higitdmobstr 64 4nd shehstateri dwitth IBIdWeT kiavegtheas
support neans when the holder 14 is noved in vertical direction, a subtray
slider 82, a theenprotragiond b8lend83, respebtivety, suithathhbpdan 86 adbadted squaltyat abl y
placed in a boss portion 85 situated behind a gear supporting portion 84
pl aced i nsi defot the thigaitdgs porti on 58, a fourth switch body 87 caught between
the chassis 13 and the gear supporting portion 84, and rotatably placed in
a boss porti dﬁo§ﬂotOB¢TéWi)9 fphmoring e tay § heckypeadhe S@ag%p@w'%a@%fhech 88
that is operated with the third swltch body 86, rth switch 89 that is
oper at ed wi t P/EHRI PERIFRMWE\DONCRP BHEH) aécmgf/wqrh%athqgén Igiratioed.

ggr }oge;ms);)ﬁ n@ﬂg@t h1lhedfo 3%1;[18 pnern e¥s are ulsed Ifcg}cgldidqggtgeqtréyh% {ng the %t%?e}/g slider

position to the playing position. That is, the holder 14, a holder tray 81 working
as support means when the holder 14 is moved in vertical direction, a subtray
slider 82, a main tray slider 83, a third switch body 86 that is rotatably placed in a
boss portion 85 situated behind a gear supporting portion 84 placed inside the
guide portion 58, a fourth swilch body 87 caught between the chassis 13 and the
gear supporting portion 84, and rotatably placed in a boss portion {not shown) in
front of the chassis 13, a third switch 88 that is operated with the third swiich
body 86, a fourth switch 89 that is operated with the fourth switch body 87 and
the like are used. Furthermore, the third switch body 86 is inclined to the main
fray slider 83 by a spring 86a.

[0089] The holder tray 81 is located at the right if it is seen from the front of the
holder 14, A point rib 92 of the holder tray 81 fits in a groove 91 of the subtray
slider 82 (See FIG. 15), whereby the subtray slider 82 is guided and held in the
directions shown by the arrows a and b in FIG. 14. In addition, a boss 94
bended at the right angie that is situated at the rear end of the main tray slider 83

is inserted and engaged in a hole 93 of the subtray slider 82 (See FIG. 16). On



[ 0089] The holder tray 81 is located at the right if it is seen fromthe
front of the holder 14, A point rib 92 of the holder tray 81 fits in a
groove 91 of the subtray slider 82 (See FIG 15), whereby the subtrhy DEC 2003
slider 82 is guided and held in the directions shown by the arrows a and b
in FIG 14. In addition, a boss 94 bend@d-at the right angle that is
situated at the rear end of the main tray slider 83 is inserted and
engaged in a hole 93 of the subtray slider 82 (See FIG 16). On 1 2 DEC

2003 - ”}Re%ﬁh%?han@'me ah\etr%? Féé‘ |Bg§£nc§ﬁel'dioa9é”ng% A0k gsérd by a

rib 95 of the gear Suppo er that

capabl e of

and b. | 0090] ﬂf*ﬁ%ﬂ%@bf*e?%y“@f hen §3ﬂ%¢1~§{ ﬂ*caéﬁ‘*%‘é%% PRERICRE TR 5
slider 83 as i ir£etd ons shown b the arrows a and b
slides to nndgﬂgﬁmHﬂﬁéﬁf%ﬂggmﬁgﬁﬁ%ggwgﬁéﬁﬁg+der tray 81y Furthernore, the
rotation of tagadiolgersubtay 9ﬁ’dé?%§ tﬁé\%ahcﬂedrﬁbvéd #ith e FrRiPRay Skt @F.asBy this

rotation, the engaged subtray slider 82 noves the boss 94 in vertical

di rection, anghdanes bbaglrsmbtdraun&@ shB®h byShe RUbEE apdib sl[@8% rovéoni b 96
of the subtray slider 82 is placed in the notch 38 situated behind the

subtray 12 ashghewe pait &fltke hdider Agy €S CRirbremakovies rdtor ofttat ihaidenf14t he
hol der tray 81 causes the subtray slider 82 to nove in vertical direction,

wher eby t he ddubeOfheftidideri trayt dretoniod edtatd8. oBy thie ratatidr, ahe BRgagedsulpdyl ed
out. Wien the main tray slider 83 noves in the direction shown by the
arrow a, the sidbt 8ayoséd therbo88 94 mvarticadirettons ane fadesdhe avlelrayh2 thabisr ay 12
al so noves through this subtray slider 82. At this tine, the four bosses
31, 32, 33 ampblisdogf the subtray 12 are guided and held by a groove 97 of
t he hol der See FIG 15) and a qroove 98 of the ho|der tra See

FIG 15). [ é?i@é% Iwerb P et Satstiplgy disler 82 iggRiaepdrip dif poien é@&#ﬁ@tsxﬁ?%éi ion to
}oget Eleaglr P gwt 8 Sslu {rgynmtagesh%wnnmt lglgy 1?’.' IE degglbrelc)iv Sov'en tr:[neh?ota l|orne8 {h3" ellL
holder tray 81 causes the subtray slider 82 to move in vertical direction, whereby
the rib 96 fits in the notch 38 of the subtray 12 to be pulled out. When the main
tray slider 83 moves in the direction shown by the arrow a, the subtray slider 82
moves at the same time, and the subtray 12 also moves through this subtray
slider 82, At this time, the four bosses 31, 32, 33 and 34 of the subtray 12 are
guided and held by a groove 97 of the holder 14 (See FIG. 15) and a groove 98
of the holder tray 81 (See FIG. 15).
[0092] When the subtray 12 is moved from the storage position to the playing
position, the main tray slider 83 moves in the direction shown by the arrow a,
whereby a rib 99 of the main tray slider 83 abuts against an operation portion 101
of the third switch body 86 provided in the rear part of the device to turn the third
switch 88 to the ON position. The main tray slider 83 further moves in the
direction shown by the arrow a, whereby the rib 99 of the main tray slider 83
passes through the operation portion 101, and the third switch 88 is turned to the

OFF position (See FIG. 18). It is detected by this ONJOFF operation that the

subtray 12 has come to the playing position, and then movement is stopped.



whereby a rib 99 of the main tray slider 83 abuts agai nst an operation
portion 101 of the third switch body 86 provided in the rear part of the
device to turn the third switch 88 to the ON position. The main traly? DEC 2003
slider 83 further noves in the direction shown by the arrow a, whereby the
rib 99 of the main tray slider 83 passeg t-hrough the operation portion

101, and the third swtch 88 is turned to the OFF position (See FIG 18).
It is detected by this OV OFF operation that the subtray 12 has cone to

[0095] “On'  netBEAler Ondfft Ui S ningt s agpiies P2 % stdradd a ot Pl ayi ng
Cray Siider 95° "E%&Pi‘g%ﬁi e Rongabad bt 57 ofe B DS P iR s o
body 87 situa b%g% ol Bi@toPBEeR 058 IEKL A6 oA HALG SPURIS YA LD 89

I s thereby tu position, and ereart ur ne

postti on {SeqnBlrgnt b of I dev §r’ic?ﬁmteef9u#ﬂ¥s$vﬂélf8 tﬁ%bﬁﬂﬁfn@ﬁ'twhé@ﬂx} the

subtray 12 has retu Pom-t playrng posi e storage position,

and then the n e I a S hi n
of the tray 1 &3%} daﬁl| gk{h%fégﬁgﬁ ﬁ%t%hgfﬁﬁgueb%pp% sgr%ﬁbg%é (g[ﬁl lrl)]g)f o\rlMetls’tCheyg

are descri bedyathiib R éﬁ?‘(ﬁﬁd oE!ér’aﬁ@n Hﬁﬁttthg%ﬁbiré&g%m&s retlBed 4 tiked.  The

both drive unit portions are placed In a chassis constituting the

chassis 13, anfyih§ pboiat RAné @totré’gfé hEWRIN, B theRfthd ﬂ‘b@urﬂ@;\be@eﬁldnﬂs swppedal .

Approxi mate | ocations WL and W2 of the both drive unit portions are shown.
Furthernore, [obesd]l csaédtion aAl $witchidgostathe arayo0 ahe dislasivipidp eyl HOW, beand
the location W2 is a |ocation on the gear supporting portion 84 fixed to
the chassis dedyibdd®ut peESihefiarestiesctibed, firstsnddreicurd drive upib pbitions fadt
carrying out the operations that have been described above wll be

descri bed. [ O0g06psobeghore bothFdige urdt pertiend arespladed Ve augtiassisdradyor0
conprises the first notor 110, a pulley 111 fixed to the output axis of
the first noteansttugng dhg ,chgstswoés,t and js |ocated in the lower part of the device in

general. Approximate locations W1 and W2 of the both drive unit portions are
shown. Furthermore, the location W1 is a location on the chassis body 190, and
the location W2 is a location on the gear supporting portion 84 fixed to the
chassis body 190.

[0095] First, the first drive unit portion for carrying out the operations that have
been described above will be described.

[0098] As shown in FIG. 19, the first drive unit portion comprises the first motor
110, a pulley 111 fixed to the output axis of the first motor 110, a first belt 112
wound around the pulley 111, a pulley-coupled gear 113 having a pulley around
which the first belt 112 is wound, a gear 114 engaging with the pulley-coupled
gear 113, a large gear 115 engaging with the gear 114, a planetary mechanism
116 engaging with the large gear 115, a first gear 118 engaging with an output
gear 117 in the planetary mechanism 116, a second gear 119 engaging with the
first gear 118, a third gear 120 engaging with the second gear 118, a fourth gear
121 engaging with the third gear 120, a fifth gear 112 engaging with the fourth

gear 121, a sixth gear 123 engaging with the fifth gear 122, a seventh gear 124



wound around the pulley 111, a pulley-coupled gear 113 having a pulley
around which the first belt 112 is wound, a gear 114 engaging wth the

pul | ey-coupled gear 113, a |large gear 115 engaging with the gear 11147 DEC 2003
pl anetary mechanism 116 engaging with the |arge gear 115, a first gear 118
engaging with an output gear 117 in thé&Zplanetary nechani sm 116, a second
gear 119 engaging with the first gear 118, a third gear 120 engaging with

t he second gear 119, a fourth gear 121 engaging with the third gear 120, a

fifth gear 11&%@9@%&8 tMé it Ral 994t ihd 98TenbddementSh¥arE 0#RABnd 226
engaging with t itfth gear 122, a seventh gedar 124 1 2 DEC 2003 - 22

engagi ng W t hedda@ing witha 8&hd béibut 84t 1o80f eRgaesE)tmesrhsnd 2f6.and 126
engagi ng with a second out put gear 125 of the planetary nechani sm 116.

[0097] The pl@ostjarthepahaiySibdbRisGP NS co@priges ampiput gear 138Baliayiang an

i nput portion 131 and an output portion 132, the first output gear 117, the
second out puhp@gsitick 8 1hend digoaputi ptiresned2, grafrsticdpdnann Bxtheseaindgear
135, two planetary gears 136 and 136 engaging with the output portion 132
and the intesnalt geariZb3davidg antinteenal tosar NG s@sil 48 7exterdall@Farptbyitded i n
the first output gear 117 to support the planetary gears 136 and 136, and
a rotation cemtrestagxgears 1368 artuat 36 ngaging deth the thipuf ipostiorod8p wndgher 117,
fits in the central hole of the input gear 133, and forns the center of
rotation of tihernahgear tdaat dBBeamd hdsses 186 aNdGGF puievidedin the7irsi a.00d)
Qperations of the tray 10 between the ejection position and the storage
posi tion are @8# il édo émp%ythﬁrmawqrwgﬁgrﬁ@e@do%sn pad [ rokatiopRegier 84§ bei ng
transferred to the slider 21. That is, the driving force of the first notor
110 is transt8rthalds pevided in hediRetipuRia gean it/ fitsim e erpet h%d?é?éﬁ‘,e ele
thereafter the driyvin force is transferred.to a | ong | i_tudinal .gear
141 exposed #H°¥ HE sl"“g% f?r%et%Sfcep éO?r{B@ ok %5\5%“@@%8%3@% ai"ﬁ%ﬁémll, and
is further transfterre?ﬁo a transfer gear 142. The transfer gear 142,

whi ch engage§m0f¥f9%§r ack 143 of the slider 21 (See

[0098] Operations of the tray 10 between the ejection position and the storage
position are carried out by the driving force of the first motor 110 being
transferred to the slider 21. That is, the driving force of the first motor 110 is
transferred to the seventh gear 124 in the lowest stage, and thereafter the driving
force is transferred to a long longitudinal gear 141 exposed at the side face of the
mechanism device shown in FIG. 11, and is further transferred to a transfer gear
142. The transfer gear 142, which engages with a rack 143 of the slider 21 (See
FIGS. 6 and 7), moves this slider 21 in the directions shown by the arrows a and
b.

{0099] Operations of the tray 10 between the storage position and the playing
position are carried out by the driving force of the first motor 110 being
transferred to the main tray slider 83. That is, the driving force of the first motor
110 is transferred though the second output gear 125 of the planetary
mechanism to the engagement gears 126 and 128. The engagement gears 126

and 126, which engage with a rack 144 provided in the lower part of the main tray



FIGS. 6 and 7), noves this slider 21 in the directions shown by the arrows
a and b. [0099] Qperations of the tray 10 between the storage positisz@DQWI
the playing position are carried out by the driving force of the first
notor 110 being transferred to the main tray slider 83. That is, the
driving force of the first notor 110-i $3transferred though the second

out put gear 125 of the planetary nechanismto the engagenent gears 126 and
126. The engagenent gears 126 and 126, which engage with a rack 144

provi ded in t eyes ‘ B3 indRe diebiiats 83
(See FIGS. 1£m§ﬁ% 1 ?pﬁ%%%q%ﬁ%?eﬁﬂfﬁeyéggygﬁﬁthF§§Q$n t he girections
shown by the HLHAWY the 818wPa an8E00] Sel ection and switching of the tray 10
and di sk clanping will now be described, but before the operations are
descri bed, tg[gm(ﬂnfSeﬂléHti@ﬁ'a‘hﬂ Sitchif® ofSBeang 1 bME disk &aP@ird @l Méw Ibebe
described. [0101] As shown in FIG 20, the second drive unit portion

conprises a sREemskd, "Mt AsefbreCiak eshdpafopk earkh@edctibed, et eonfiylthtioa (utHeey 151
fixed to the output axis of the second notor 150, a second belt 152 wound

around the puwekeid dbds urit pdatidnl wyltealsgtbdstdyear 153 with a pul | ey around

whi ch the second belt 152 is wound, a gear 154 engaging with the

pul | ey- coupl gd1ggarAslS@wrandgé@r 20 e sesugdgirivg unittfpridrecgeprisebsi secongear 156
in the sane formas that of the gear 155 and engaging with the gear 155, a
gear 157 engagdioglagiated bdieredba first B®toral 1@eamull@ﬁs%%mtm@e\mmw&% efear

157, and a |ift idler 159 having a gear engaging with the gear 158. [0102]
The |ift idl dhe 198g0ortdagies 160t A secerd beltebovoanguiraend 4ie retley d8d. B G,
16). Therefore, rotation of the second notor 150 allows the ui de .cam 161
to nake a rdﬁWBYﬁ@%@P%gﬁﬁbﬂﬁéﬁmﬂhatW@mMi@86?¢dﬂ§dkﬁﬁﬁﬁeﬁ?“{%@téﬁ¥bﬁb a and

. T 1 1 ' [ [
?64 O¥VO bosse\goun%? aaggar ??4 %fnggg?lﬁg %{hdﬁ\ecgmle%ﬁéou%qe% bggre%&dalgnea? 15500V €

engaging with the gear 154, a gear 156 in the same form as that of the gear 155
and engaging with the gear 155, a gear 157 engaging with the gear 156, a gear
158 engaging with the gear 157, and a lift idler 159 having a gear engaging with
the gear 158.

[0102] The lift idler 159 engages with a rack 162 of a guide cam 161 (See FIG.
16). Therefore, rotation of the second motor 150 allows the guide cam 161 to
make a reciprocating motion in the directions shown by the arrows a and b.
Two bosses 163 and 163 of the guide cam 161 are inserted in a groove 164 of
the guide portion 58 (See FIG. 11}, and are guided. Also, a lift slider 167 having
a first cam hole 185 and a second cam hole 166 is fixed to the guide cam 161,
and they move in one united body.

[0103] A first boss 172 of a gear holder 171 (See FIG. 15) is inserted in the
second cam hole 166. Alsg, the gear holder 171 is inserted in a vertically
oriented hole 175 of reinforcement fittings 173 provided in such a manner that the
first boss 172 and a second boss 173 are both exposed at the side face of the
mechanism device and fixed thereto as shown in FIG. 21, and guided and held

so that only vertical motions can be made.



the guide portion 58 (See FIG 11), and are guided. Also, a lift slider 167
having a first camhole 165 and a second camhole 166 is fixed to tE%

gui de cam 161, and they nove in one united body. [0103] A first bos ﬂHiZWJ
of a gear holder 171 (See FIG 15) is inserted in the second cam hole 166.
Al so, the gear holder 171 is inserted-i 24a-vertically oriented hole 175 of
reinforcenent fittings 173 provided in such a manner that the first boss
172 and a second boss 173 are both exposed at the side face of the

hani d d fi th : h LD, ' .
o that onl'y W) AP biTTndvEaRS KEoae 1Skt vabsp 8t 9 Y B5R A "
haft 177 is | ted in. t hol 76_.1 ' id
of the gear eR<Eio T 30 s e el 4235 Hiac BB Btk bol o
0 assoct at iAW TR 9 07ka) TRV REle 00, 17 RESTIy JebERl braiel B0 ges

wih the s!!dgboatorPhinfvaich fabMeRPs the @}éar]iQoldJrh??g: bfid ehBfd wiFineon Of

t he second ca own 1 n G 167I's steppe an e gear hol der

171 and the tgapshen g?@i%eé&%er&v&ysmﬁmgf klw%@heﬁﬂbme%@m the

st epped second cam ho In one united body To select and switch the

tray 10 for whjchs®@BREA In0NG. SEMILEpPEd, darthb @@afHbidel §108hd B trARtat her
hand, for the f section of the second camhole 166 in FIG 16, the height

of the gear hqdaden2 hidves @Pétical Wiebnoaeng e sibepeEecona ddnt $ible 1BBsiH 181 of
the holder 14 (See FIG 15) is inserted in the first camhole 165 of the

lift slider 1dné urated Hdaly 3o bélest areiosstch@Ae tray flarfdmhenich mperdtieds showd dpei di ng
groove 182 of the guide portion 58 (See FIG 11), and is guided. [0106]
Furt her nore, @argstarid boss 183 formi ng the previously shown rocking |ever
shaft 15 of the holder 14, and a third boss ;not shown) situated at the
opposi te si dd0a9® dapperateer hapdgtosdieebsertion ghtherswont cam hele 1881IHEIG.184
(See FIG 18, the height of the gear holder 171 remains unchanged. Furthermore, a first

boss 181 of the holder 14 (See FIG. 15) is inserted in the first cam hole 165 of the

lift slider 167, and this first boss 181 is further inserted in a guiding groove 182 of

the guide portion 58 (See FIG. 11), and is guided.

[0108] Furthermore, a second boss 183 forming the previously shown rocking

lever shaft 15 of the holder 14, and a th-ird boss (not shown) situated at the

opposite side are supported by grooves 185 and 186 of a lift holder 184 (See FiG.

15), respectively. A groove 187 engages with a rib 191 in the back face of a

chassis body 190 (See FIG. 12), whereby the lift holder 184 receives the guide by

the vertical motion, and a rib 188 at the right end of the lift holder 184 is inserted

in a groove 192 of the chassis body 190 (See FIG. 12) to receive the guide by the

vertical motion. Also, a rear boss 189a of the lift holder 184 passes through a

longitudinal hole 193 in the back face of the chassis 190 to receive the guide by

the vertical motion.

[0107] A boss 194 of the chassis body 190 is inserted in a rotation center hole

201, whereby a rotating cam portion 200 can rotate in the directions shown by

the arrows r and s with this boss 194g at the center of rotation. Also, the



15), respectively. A groove 187 engages with a rib 191 in the back face of
a chassis body 190 (See FIG 12), whereby the lift hol der 184 receives the
guide by the vertical notion, and a rib 188 at the right end of thg?IBECt2003
hol der 184 is inserted in a groove 192 of the chassis body 190 (See FI G
12) to receive the guide by the verti-cals rotion. Al so, a rear boss 189a of
the lift hol der 184 passes through a |longitudinal hole 193 in the back
face of the chassis 190 to receive the guide by the vertical not i on.
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cam pOI’tIOI’] 2 rotates int e arrow r, the front

boss 189b is tae'aﬂg@ bmetfn;%t saggovs%baé)éuto@drmwee gaym%é to A6V ddwivdrBe 11Tt

hol der 184 noves he other Rand, when~the rotating cam portion

200 rotates ighd@s ﬂ'\erlﬁtcﬁdl@é} AN RYdIWHE T O cihertiidd when i egatink84
noves upward. [0108] Wien the tray 10 is in the storage position, the lift

slider 167 i scdnpgaitied 200 rothle ifi @R difRfibn sRoWe e tied arrdlen thalift holdén t8us f or
pl aying are provided, the Iift slider 167 is driven toward the front.
Consequent | y,mbhs dpdatier 14 noves upward, the 1ift holder 184 al so noves
upward in association with that novenent, and the rotating cam portion 200
rotates conpl@tesly Wher the teyri€d¢ indhe stroege bysiticnether lifostider 167 is le¢dted ay, t he
first boss 181 of the holder 14 is located in the uppernost part of the
first cam holtbe 165 peft in penarglf t Whendrstrugtians fporlewing Afe pravided; Hes lifgHder t he

gui de cam 161 noves in the direction shown by
167 is driven toward the front. Consequently, the holder 14 moves upward, the

lift holder 184 also moves upward in association with that movement, and the
rotating cam portion 200 rotates compiletely in the direction shown by the arrow s.
In this way, the first boss 181 of the holder 14 is located in the uppermost part of
the first cam hole 165 of the lift slider 167.

[0109] At this time, when the guide cam 161 moves in the direction shown by
the arrow a, the lift slider 167 also moves in the direction shown by the arrow a.
Then, the first boss 181 of the holder 14 moves downward along the first cam
hole 165 of the lift slider 167. Consequently, the holder 14 rotates in the
direction shown by the arrow h in FIG. 15 with the second boss 183 and a third
boss at the opposite side being a rocking lever shaft. For the angle of this
rotation, the step height 204 of the guide cam 161 (See FIG. 15} is detected by a
fifth switch 205 (See FIG. 14), and a photo interrupter 206 detects five slits 207 of
the guide cam 161, whereby a relative location therefrom is detected, and thus
the rotation is stopped at a predetermined angle.

[0110] This rotation occurring only in the tip side of the holder t4 causes the

holder 14 to be in a position of facing the subtray 12 to be brought to the playing



the arrow a, the lift slider 167 also noves in the direction shown by the
arrow a. Then, the first boss 181 of the holder 14 noves downward al ong
the first cam hole 165 of the lift slider 167. Consequently, the hqldik( 208
rotates in the direction shown by the arrow h in FIG 15 with the second
boss 183 and a third boss at the oppo'si2t6e side being a rocking |ever

shaft. For the angle of this rotation, the step height 204 of the guide
cam 161 (See FIG 15) is detected by a fifth switch 205 (See FIG 14), and
a phot o interpogiicer. 206 trdet @i Se Sutwaittsd fdrplR0F sebctetihe tHsdadieapoditidn.
whereby a relative |ocation therefromis detected, and thus the rotation

I S stopped atABopsimilat eperathad eardée ouf &l padvidehthe stabdlby posibore wonsiaignodnly in
the tip side of the holder 14 causes the holder 14 to be in a position of
faci ng the sulith & tdy 1® whenbin®pllgtis tompleteqy| veharetny the2diBEES REIOBAS bad
position. The tray 10 to be submtted for play is selected in this standby
posi tion. Al gleyedsand itsasubdnag rl dtareogisert bagk tedh@emptyompindsaydid. t he st andby
position consistent wth the tray 10 when the play is conpl eted, whereby
the di sk 5 t hi#!1hasTthseayide ghrytd raevesi indhe disectiop stpwir by dievarrovwackvaro t he
enpty main tray 11. [0111 j The gui de cam 161 noves in the direction shown
by the arrow ,eré%ﬁUbtéﬁYtb%r heldEgstiBtdistyS 1 capilechy thadoiesklds Vathcliys ur ed
in the holder 14. Wth this npvenent, a boss 208 of the rotating cam
portion 200 i %CEBAYed PR 20%ehthedotayne 59@ PYHOBHROP ik eguRasd IBshPaEiednd
receives the guide_to rotate in the diyection, sho by the arrowr in FIG
15- % ConsequendiPgVe 2450 e BUllgicAm e SoekonbR L b Y P TOHIR 161
of the hol der_14 i i.ded t.o fipst cam hol f | i sl i der
767" and noves Y SREBURIT A THont tbetlBirHEe AERaRE 18P rs Ve geth

al t oget her fr 1 3] [ | he 12, 1 t «t he
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The oper ati ong @k {éadd MbydOdERH WeRRitR&IFY 85Wh QRuBASHEIHRIMEANR] thhfovest Or age
position, the operation of the subtray 12 between the storage position

altogether from the position in which the subtray 12 is captured to the disk drive
part 16 to place the disk 5 on the rotating table 18.

[0112] The opefation of the tray 10 between the ejection position and the
storage position, the operation of the subtray 12 between the storage position
and the playing position, and the configurations related to those operations have
been described above, but those operations are both carried out by the first drive
unit portion. And, these operations are switched using the planetary
mechanism 116 of the first drive unit portion.

[0113} Operations of the planetary mechanism 116 of the first drive unit portion
will be described below, using FIGS. 19 and 22.

[0114] The rotation of the first motor 110 is transferred to the large gear 115,
and is then transferred from the large gear 115 to the input gear 133 of the
planetary mechanism 116. The rotation of the input gear 133 is transferred from
the output portion 132 to the planetary gears 136 and 136. At this time, when
the second output gear 125 is prevented from rotating, the planetary gears 136

and 136 engaging with the internal gear 134 of the second output gear 125 rotate



and the playing position, and the configurations related to those
operations have been described above, but those operations are bOth]a
carried out by the first drive wunit portion. And, these operations ZQEC 2003
switched using the planetary nechanism 116 of the first drive unit

portion. [0113] Operations of the planretary nechanism 116 of the first

drive unit portion wll be described below, using FIGS. 19 and 22. [0114]
The rotation of the first notor 110 is transferred to the | arge gear 115,

the ol anet arg R S 298 FvATEs AR TE 6oL R A osrod S
Toe A this Gz Bia e BiroB BekoBid T oyt B R B8 Sy om

AL this L2571 i
13470 "The odoBi o gL bedid ool 58huE RER A okt 1y M BT Do
axis, and revalygs 8l@00cbhe i A S NaORA IS hRlodkbR 8650 Uikt in gear

125 with the Fotati ontcenter axis 1 the center of "revolution. [0115]

The pl anet ar y,, gRAGS-AR% ARPHLIE MRl banRYar) B8arBa8BeRdL3E. ange Aldtidf  the
first output dear 117, and therefore the first output gear 117 rotates in

synchroni zat i ghnhdilsh olfpSt HEH YL REnRErd RNPEaRYerdRYetr 136 aaidhédafterThe
rotation of the first output gear 117 is transferred to the seventh gear

124, and thergafdiger 24 he mbicddethrddgH shamauasiet leaugh2t hehdreansdperatioesr 142,
Ther eby, operations between the ejection position and the storage position

are carried aytwed®thbajection pbsitiat et theanstagepesiticrharefdarddd ouit put gear 117
is prevented from rotating, the planetary gears 136 and 136 are prevented
from revol vi N@i&8id @arthe otiey haod awben Tiee fiest @utput tdear rid7 s irvevested HeM nput
gear 133 is transferred to the second output gear 124 through the

pl anet ary geaotatingsthermianessy weaisaldSeancht36 arecuRrivd oM 1G¥alyingBnd &2 ot at e.
The rotation of the second outpu ear 125 is transferred toréc}/v?o the

t g€ |
engagenent gedy ratgl. adBereioee.ttge detatien chienPyt ppaly 133 1sglkansiy
second output gear 124 through the planetary gears 136 and 136 to cause the

second output gear 125 to rotate. The rotation of the second output gear 125 is
transferred to two engagement gears 126 and 126 to drive the main tray slider 83
engaging with these engagement gears 126 and 126 and guide the subtray 12 {0
the holder 14.

[0117] As described above, two outputs gears 117 and 125 are provided for
one input gear 133, and one of the output gears is prevented from rotating to
output the driving force of the first motor 110 from the other output gear, thereby
transferring the rotation of the first motor 110 to two systems.

[0118] The operation will now be described, in relation with the location of the
lift slider 167.

[0119] When the first boss 172 of the gear holder 171 is located inthe g section
of the list slider 167 shown in FIG. 16, the holder 14 is in the playing position.
On the other hand, in this g section, the tray 10 moving between the ejection
position and the storage position is switched. First, the guide cam 161 and the

lift slider 167 combined therewith are driven by the second motor 150 so that the



engagi ng with these engagenent gears 126 and 126 and gui de the subtray 12

to the holder 14. [0117] As descri bed above, two outputs gears 117 and 125
are provided for one input gear 133, and one of the output gears is12DEC 2003
prevented fromrotating to output the driving force of the first notor 110
fromthe other output gear, thereby trassfterring the rotation of the first
notor 110 to two systens. [0118] The operation will now be described, in
relation with the location of the [|ift slider 167. [0119] Wen the first
boss 172 of the gear_holder 171 is%qllegcat.

, d in_the ti l'i st
ST der 167 sifbwbion 106 Shigredie gt [Latdl ria Bravly JarTFen ' o,
th th hand, in thi i t t I t jecti
posi tion and he QiR SpBele: B P Bug el et Eiv e PRl O EY 21
th lift slider. 167 nbi_ned ] [ t 150
So-that the TORIREE! 508 vebBh. VR EbRLoG Ny HERYo B eCSIe . C1

predet er m ne%”ep&%%%&iéma&dﬁ%ggg%Eﬁg\c;%xtﬂggg%ﬁiggOuﬁecond out put gear 125

in the planetary ani sm rom rotating inthis g

section. the DisS! O Mebndeaioul by’ AL FFelAuumHE ! BRIBLIIASHo Rlownher by.

ej ection and 'storage o y Is carried out. [0120] The second

out put ‘gear 1285 PrRvaibRd o5t B dihgBs WAR thobhgensont geameras The

second out put gear 125 engages wth the engagenent gears 126 and 126, and

the engagenenin0ess antilPeadiyadefegams 106t dnd 26 BRGAYS etk thelrhalertray3. Wien
the disk 5is 1n the storage position, the main tray slider 83 is in an

unl oad posi t igkRer @Nd Whéh thi RliskiBLt in Beaitdrabe poeitiohabs maimaaysiated B3 190 as
shown in FIG 23. On the other hand, the front face 14a of the enpty
hol der 14 ( shawmlodaypasitionyapditntip abiats mghinetthsichassiewainbadye! 991 asyshoyn
position (dropped position) faces the back face 94b of the boss 94 at the
rear end, andniF$G.c2lughin thetottes handhdhe trpalslers 1fpalthe empinRoldse ThEhesn 14.
Therefore, the second output gear 125 is " i

by a two-point chain line}situated in the playing position (dropped position) faces

the back face 94b of the boss 94 at the rear end, and is caught between the

chassis body 190 and the holder 14. Therefore, the second output gear 125 is

prevented from rotating.

[0121] Also, the subtray 12 is captured in the holder 14, and the holder 14

moves down, and when the disk 5 is in the playing position (shown by the

two-point chain ling), the main tray slider 83 is in a position shown by the

one-point chain line in FIG. 23 (load position), and is caught between the holder

14 and the chassis body 190 in such a manner that the back face 94b of its boss

94 faces the chassis body 190, and the front face 94a of the boss 94 faces the

back face of the holder 14. Therefore, the second output gear 125 is prevented

from rotating.

{0122] In this way, the tray 10 can be moved between the ejection position and

the storage position either when the disk is played or when the disk is not played.

Furthermore, in any case, the holder 14 should be in the playing position

(dropped position).



prevented fromrotating. [0121] Also, the subtray 12 is captured in the

hol der 14, and the hol der 14 noves down, and when the disk 5is in the

pl ayi ng position (shown by the two-point chain line), the main trayl3IDE§€003
83 is in a position shown by the one-point chainline in FIG 23 (Iload
position), and is caught between the hol&@er 14 and the chassis body 190 in
such a manner that the back face 94b of its boss 94 faces the chassis body
190, and the front face 94a of the boss 94 faces the back face of the

hol der 14. T@ﬁ%]orﬁm RELLS »ﬁ@ﬁ@ﬂ%eoél'ésﬁ%e %'érelﬁé Iifﬁslﬂf PYBPES es tb QT

rotating. In this way, the tray can rmve bet ween the ejection

posi tion and thé %nﬁtaﬂa@g@f.repgbésl o @Itﬁ@aéawmaertm Abods {oSthBliawesPet when
the disk is not played Furthernore, in any case, the hol der 14 should be

in the playi ngepesbid @_élm Hoks app el RO Hit tsliddt) 1671 whildbhe 3P&3boss2881 bP#e3] The
case will now be descri bed where the lift slider 167 npves toward the

front, and thelddrrgtexikomshd K 2eafontdiehcRst cdnoheleri 6 éhownVieFId.aet he f section
of the second cam hole 166 of the lift slider 167, while the first boss

181 of the Hholggr |A4hiexisettion) tHhwubvagaetio de |6ddddand unishded i switched 65
shown in FIG 16. [0124] In this h section, .the subtray 12 to be | oaded
and unl oaded InghisWwisectiad the first hdsssi8h of 4t hader 1hie dhiffesitupgvesd, dri@iltheftipt he
hol der 14 is shifted upward, and the tip of the holder 14 is situated
above the | i the ioldehddris ishudtedsab@d thehineel aseshovirhier BIG. L3no Therskirdi ity
that novenent of the main tray slider 83 is hindered. That 1is, the second
out put gear IREeiisNe pEAHPIEy dratmavamenyofdhe mairetranpider 8ays bindawd. 83haf s
capabl e of nmoving. However, to nmeet this need, the first output gear 117
shoul d be pr é%éﬁ?é@c‘?’}do‘i’HtP‘é}t%af P 'S[Q?PQBP qfﬁetaBBE@PSGP%m%tr?hs '& the

first output gear 117.is prev ted from rotatin ase w | ow be
descri bed ref‘grcPPﬁ €% r,&q:@g 23“1‘%’&{9% A2 W“?ﬁlet R'ndsb, e et oufiR et 417"

should be prevented from rotating.

{0125] The configuration in which the first output gear 117 is prevented from
rotating in this case will now be described referring to FIG. 24 and the like.

[0126] A rotation center hole 212 of a rack gear 211 (See FIGS. 15 and 16} is
bore rotatably by a boss 213 of the guide portion 58 (See FIG. 11), and is
inclined in the direction shown by the arrow j in FIG. 16 by a torsion spring 214.
As long as the first boss 181 of the holder 14 exists in the h section, a boss 215 of
the rack gear 211 contacts the innermost face 167a of the iift slider 167, and is
prevented from rotating in the direction shown by the arrow j, and the rack gear
21 is rotated in the direction shown by the arrow k.

[0127] When the rack gear 211 is rotated in the direction shown by the arrow k,
a lug 216 of the rack gear 211 is caught between teeth of the third gear 120
{(placed in the gear supporting portion 84) in the first drive unit portion as shown
in FIG. 24 (A}, resulting in prevention of rotation of the first output gear 117.
Therefore, when the lift slider 167 is driven toward the front part of the device,

operations of the tray 10 between the ejection position and the storage position



1

[0126] A rotation center hole 212 of a rack gear 211 (See FIGS. 15 and 16)
is bore rotatably by a boss 213 of the guide portion 58 (See FIG 1%&, and
is inclined in the direction shown by the arrowj in FIG 16 by a toddiE6d03
spring 214. As long as the first boss 181 of the holder 14 exists in the h
section, a boss 215 of the rack gear-232 eontacts the innernost face 167a
of the Iift slider 167, and is prevented fromrotating in the direction
shown by the arrow j, and the rack gear 21 is rotated in the direction

shown by the (vg\h@@yog% ob&hddls %ghtﬂg érlapﬁl 85 gfé(n&e@arrrigéauf, Dul HePb a2 e

direction sho e arrow Kk, 16 of the rack gear 211°is caught

potween el ffled i it o889 1nk3Riad Pk A Erliddvorae gear Supporting portion

84) in the fi rive unit~portion as shown in FIG 24 (A), resulting in

prevention Oflgﬁéﬁ}atméh R 11 Badd fe7tmEsRYla@aRE rddk! and THefrsf 998, 18ahein the

lift slider 167 1's driven toward the front part of the device, operations

of the tray 1Q.bgideean dofesCiothtii QRcRASIHt EIGN 18Nthel MReseatTapsishe lian 12
DEC 2003 - 30 open/ cl ose operations of the tray 10) are not carried out,

but the subt raed?s7 ggaithtiviaeh B2 55 boMBdRCK Geahe1hebisr diddppeand vi ce
versa. [0128] When the lift slider 167 noves toward the rear, and the first

boss 181 of tHafeibel Brrradiédge@n®s kootatiel in tedirection shdwrCby iite artwe jiaaner
face 167a of the lift slider 167 against which the boss 215 of the rack
gear 211 abutshodingmpiieassB) wittheroefenitien ptdvededdnkthgaansicdisbring 21 ét anceithei n t he
direction shown by the arrow | as shown in FIG 24 (B) with nomentum
provi ded by tthied tgeasii2hisspapainle 2fl iotatingdagaie  @rhithel offessrhango beeausgpiiBl e of
rotating again. On the other hand, because the holder 14 cones to the
pl ayi ng posi thaer 14rmemesdo tha Playinapositipr @ndghe maipiray sites §3 1§ PERERSdi ng,
t he second out put gear 125 iscgrevented fron1rotating, aqg }he opﬁg
operation and GRYVinghdheFreANLPUPHEIEF alP5115 RI8YEBed I9rt raat @ ggRen.
[0129] The specific configurations and main erations.o i s. disk drive
device 1 haRPeBEBEraigserds e QhGAon thﬁeérgﬁﬁgé:ﬁpaﬂei hE a%%gg%"enr‘ ations that
have not [0129] The specific configurations and main operations of this disk drive device

1 have been described above, and configurations and operations that have not

mentioned above will now be described.

[0130] For the outer faces of the guiding guides 61 and 62 shown in FIGS. 10

and 13 and the like, bosses 221 two of which constitute a pair {See FIG. 13) are

provided in such a manner that six bosses 221 are provided on each side face,

and thus twelve bosses 221 in total are provided on both side faces. These

bosses 221 guide and hold three sliding arms 222 placed on the left side face of

the guiding guide 61, and three sliding arms 223 placed on the right side face of

the guiding guide 62.

[0131] Specifically, the sliding arms 222 and 223 are provided with two

longitudinal fitting holes 224, respectively, and the boss 221 is fitted in the fitting

holes 224. In this way, three sliding arms are provided for the left sliding arm

222 and three sliding arms are provided for the right sliding arm 223, two

longitudinal fitting holes 224 are provided in each of the sliding arms, and one of

the bosses 221 is fitted in each longitudinal fiting hole 224. Also, the sliding



1

menti oned above will now be described. [0130] For the outer faces of the
gui di ng guides 61 and 62 shown in FIGS. 10 and 13 and the |ike, bo %

two of which constitute a pair (See FIG 13) are provided in such i ﬁﬁﬁﬁ@ﬁ
that six bosses 221 are provided on each side face, and thus twelve bosses
221 in total are provided on both side Baces. These bosses 221 gui de and
hold three sliding arns 222 placed on the |eft side face of the guiding
guide 61, and three sliding arnms 223 placed on the right side face of the

i di ¢ _ L . ‘
oo 2" BRI PR AR R
0SS is . 4 i o i+ di
B e e e
rovi de r t i i T

e b ovi tod 419 0 Ao Rpy s RED A 22 hd JANGE (iiciRin dldochighgl B2 224

[1ted |0 eaqh | angl ol ihirihoalst 324 quibrefouibbbo kg o kAoDEC

2003 - 31 arns ave ap seCtions so that they fit in

lateral groovgs.,RhRViA&ShroBatiiggnstiper and |ower parts of the bosses 221 of
the guiding guides 61 and 62. "As a result, the sliding arnms 222 and 223

are gui ded a"[@?@éfpmfetiﬁﬂct%s drideosiRs of 28e anding hemisa2®r ahd @roavressof the
gui ding guides 61 and 62 so as to be capable of reciprocating notion.

[0132] The f usmdvsNFuaRstmPErtaé istiiag afmtdpe &ld thenguidingsg@? 6aridr@2Bear e as
follows. Furthernore, the sliding arm 222 and the guiding guide 61 form one
gui di ng port i guidihgabrtios teatpa exiainkdablarddcontractibid, lbind, thastidinparmiZ2diang ar m
223 and the guiding guide 62 formthe other guiding portion that is
expandabl e artte guiding apidebb2 fond 138 pthehaniding parion thadys lexpaadatde 3dar d t he
ej ection position gfpen), two bosses 32 and 34 at the rear end of the
subtray 12 ar@@ntraetiilqied to di sengage

[0133] When the main tray 11 moves toward the ejection position (open), two
bosses 32 and 34 at the rear end of the subtray 12 are inclined to disengage
from the guiding grooves 61a to 62c of the guiding guides 61 and 62. However,
just before their disengagement, a left step height 232 protruded inward from the
main tray 11 and a right step height 233 inward and downward from the main tray
11 (See FIG. 7) abut against ribs 234 and 235 protruded outward from the sliding
arms 222 and 223, respectively (See FIG. 13), and the sliding arms 222 and 223
start moving with the main tray 11 in the open direction.

{0134] Consequently, the bosses 32 and 34 of the subtray 12 move from the
guiding grooves 61a to 62c of the guiding guides 61 and 62 to guiding grooves
236 of the sliding arms 222 and 223. That is, after the bosses 32 and 34 of the
subtray 12 disengage from the guiding grooves 61a to 61c, the main tray 11, the
subtray 12 and the sliding arms 222 and 223 move toward the front in one united
body. At this time, the subtray 12 has its tip engaged in the main tray 11 and its
rear end engaged in the sliding arms 222 and 223 to keep a level arrangement.

When the tray 10 comes to the ejection position completely, the tips of the sliding



fromthe guiding grooves 61 a to 62c of the guiding guides 61 and 62.
However, just before their disengagenent, a |eft step height 232 prf)%rﬂ'fﬁﬂlj
innard fromthe main tray 11 and a right step height 233 inward and
downward fromthe main tray 11 (See FI G, 7) abut against ribs 234 and 235
protruded outward fromthe sliding arns 222 and 223, respectively (See
FIG 13), and the sliding arns 222 and 223 start noving with the main tray
11 in the open direction. [0134) Consequently, the bosses 32 and 34 of the
subtray 12 noaresfa28rand223 ageimdidado griend of tied franttfacesdichefothdidrag d0dn Hg gui des
61 and 62 to guiding grooves 236 of the sliding arns 222 and 223. That is,
after the bossegspoaitian. 34T hefelyiibe deptbtdimgnsgion darsbegiggidicantmetiiesdgui di ng
grooves 61 a to 61 c, the main tray 11, the subtray 12 and the sliding
arms 222 and [2235]nodeo.t wheir the disk o snelagedl eRdheliskedriverpas. 16at0 pravide i me,
the subtray 12 has its tip enga(tqed in the miin tray 11 and its rear end
engaged in t HI2¢ENg aprticnsniwoptrysign 24! ard R@%Broé{'fféé\ﬁbﬂ thgungdagerasr of  when

the tray 10 cones to the ejection position conpletely, the tips of the
sliding 1 2 CRESSRRY 12 S Flf g abubagaiostsne defeaminatien BEERscHd a5t 24he
front face of _.th ther tray. 10 in the,. sto e ition. Thereby, the depth
di mensi on carSB8 FiEghif [SRAVIEY: el Stitchas AR chPdh ar RaRed 18 AELHIG | s
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[0136] For t e two determ nation swtc any one of two

protrusi ons Z4hoed witktel® varits BNYDFRYcolbihations FaM & oRBeAONEitRfthddeem i s

renoved, whereby various 'OV OFF conbi nati ons can be obtained. Wth those
OV OFF conbi namjoRFs combirabosd) bitiety slBtraye2ditek diski B it e pplaying doddatiint | on

bel ongs to is determ ned, and which main tray 11 it is given back to is

belongs to is determined, and which main tray 11 it is given back to is
determined. That is, address information of the subtray 12 is obtained by using
combinations of two determination switches 243 and 244 and two protrusions
241 and 242.

[0137] In this embodiment, three trays 10 are used, and the address
information is set as follows. A determination for the uppermost tray 10
(=subtray 12) is made by obtaining ON signals from the both determination
switches 243 and 244 with none of the protrusions 241 and 242 removed. For
the middle tray 10 (subtray 12), the protrusion 242 is removed. As a result, only
the signal of the first determination switch 243 is turned ON, and the second
determination switch 244 is turned to the OFF position to determine that the tray
is the middle tray 10. Also, in the case of the lowermost tray 10 (subtray 12), the
protrusion 241 is removed to obtain an ON signal only from the second
determination switch 244. Furthermore, if four trays 10 in four stages are used,

the both protrusions 241 and 242 are removed, thereby making it possible to

discriminate four kinds of subtrays 12 easily.
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determ ned. That is, address information of the subtray 12 is obtai ned by
using conbinations of two determ nation switches 243 and 244 and t
protrusions 241 and 242. [0137] In this enbodinment, three trays 10\/\&2@& 2003
used, and the address information is set as follows. A determ nation for

t he uppernost tray 10 (=subtray 12) i-s3gade by obtaining ON signals from
the both determ nation sw tches 243 and 244 with none of the protrusions
241 and 242 renoved. For the mddle tray 10 (subtray 12), the protrusion
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The cl anper é]art%qm?r‘ié rap eﬁ’d.c|ﬁ%%%ﬁa@@gyth%égar§@%ﬁﬁ%bﬁﬂe@4@}g oh a level,

doughnut - shaped magnet 248 as shown in F S a partial guiding

gui de 249 (Segiife odd) siftadd Ov e hrofickhfod 8f iheicHBssl boB§ fgo0ncerd of
the chassis body 190 in such a manner that the guiding guide 61 faces

appr oxi mat el yprélided Balittisne?fsui® witthrédterdijeaxdaHdirRE 69254 for guRmd thal
guiding guide 249 is on a level wth the outer surface of the left face

195 of the chasisitayhadyAdO0Osix Alne196in tptan tivd &st ezighistagen foe rgusdinidy srememuaint h
three laterally extending ribs 250 for guiding the nmain tray 11. Al so, six
ribs 196 in tiayalt, arewwoovided emthe isnagarfadeof thaileft fage 198 afttienchasswyoddy ar e
provi ded on the inner surface of the left face 195 of the chassis body
190. [0139] A9artial guide 251 to be fitted in the guide portion 58 (See
FIG 11) 1s [0139] A partial guide 251 to be fitted in the guide portion 58 (See FIG. 11) is

provided on the right side of the front end of the chassis body 180. This partial

guide 251 has a rib 252 for the middle stage corresponding to the rib 59. In

addition, in order to switch smoothly the direction of the rotation cam portion 200

to the directions shown by the arrows r and s, a clip spring 253 for making the

rotation cam portion 200 inclined in the direction shown by the arrow s is

provided in the lower part of the rotation cam portion 200 and between the

rotation cam portion 200 and the chassis body 190.

[0140] Also, fittings 254 for preventing friction with the metallic lift slider 167 and

ensure smooth movement are fitted in the first boss 172 of the gear holder 171.

Similarly, fittings 255 are fitted in the first boss 181 of the holder 14. In addition,

headed screw fittings 256 are attached to the rear boss 189a of the lift holder 184

to ensure the exit and smooth vertical movement of the rear boss 188a passing

through the longitudinal hole 193.

[0141] Also, a fourth reinforcement fittings 261 are attached to the front part of

the upper part of the chassis body 190 in such a manner as to cover the tray unit

portion. A light-emitting device 262 is attached to the tip of the fourth



provi ded on the right side of the front end of the chassis body 190. This
partial guide 251 has a rib 252 for the mddle stage correspondi ng'ltgﬂﬁtﬂhﬁlﬂﬁ
rib 59. In addition, in order to switch snoothly the direction of tl‘z
rotation camportion 200 to the directions shown by the arrows r and s, a
clip spring 253 for making the rot ati"or %cam portion 200 inclined in the
direction shown by the arrows is provided in the |ower part of the
rotation cam portion 200 and between the rotation cam portion 200 and the
chassi s body rbiflorcé®adiGitings8) tirotgh agBcBdodro 6P ae RN MOFIET. 261 i ABoW t h
the metallic Iift slider 167 and ensure snooth novenent are fitted in the
first boss 172 liglit-rebevipgaevibebéeis dtfached $b mhd fohtyend ot thiengwe2pért af ehef i t t ed
in the first boss 181 of the holder 14. In addition, headed screw fittings
256 are att acttedsis dbodhd 99 dupugios sirdé@dhoafl 26he Thd lightobakiving 84vice 864issur e
the exit and snooth vertical novenent of the rear boss 189a passing

t hrough t he |¥hdispestidrsl totsl surpggded 01 akylingkicabbogs THuUproMidedionftbe daneent
fittings 261 are attached to the front part of the upper part of the
chassi s body afdte betteruend af hashassiskodol¥over the tray unit portion. A
Ilght emtting device 262 is attached to the tip of the fourth 1 2 DEC 2003
- rei nf or@éﬁ%ntﬁfr‘h@fm?@s axentihio#§h far @PF'&EQH"‘L'Q e fiest 28304 18hB%N i n

FI G 25. Also, a. light-receiving. devi £e 26 attached, to the front end

of the |ower $EPRddR ﬁé5ocq'f§’s§les“'ffow 1%”% ugHous dndsurt SHB%*P‘%:? $65. The
| i ght-receivi sed as to be sy!

cylgl ndri cal ’}%gﬂi% S'l’% Btaa%r?? tﬁ%ﬂ%g efﬁ Q(L'hc(g'aB%ﬁ (ﬂ%?’eﬁg) ﬂ? chassi S
body 190. [O trol IC 266 f troll th first
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body 190 through'a controlling circuit board The

i ght-em ttingssiRetcs 8 fteanittiheugh-abk mQﬁbMﬂé&wﬂmélf%t 264 kR Sain
tray 11. And, when light from the light-emitting device 262 reaches the
light-receiving device 264, it is determined that trays 10 are all in the storage
position. On the other hand, when light is cut off and thus cannot reach the
light-receiving device 264, instructions are given by the control IC 266 to
recognize that the tray 10 that is moving to the ejection position, or is returning
back to the storage position, or is in the ejection is surely in a stale consistent
with the instructions. Furthermore, a right through-hole 272 is provided on the
right side of the front part of the main tray 11 in preparation for other controls and
for maintaining symmetry in molding.
[0144] Also, one boss 275 of a movement preventing member 274 for
preventing the tray 10 from moving is movably inserted in a groove 273 in the
front part of the holder 14. The other boss 276 is fitted in an engagement hole
277 provided at the rear end of the fourth reinforcement fittings 261 (See FIG. 16).

When the holder 14 is in the playing position (dropped position), this movement

preventing member 274 is so disposed as to traverse the rear end of the subtray




di sposed as to face a left through-hole 271 provided in the front part of
the main tray 11. And, when light fromthe |light-emtting device 262
reaches the 1ight-receiving device 264, it is deternined that trays!2dE&2803
all in the storage position. On the other hand, when light is cut off and

t hus cannot reach the |I|ight-receiving device 264, instructions are given

by the control 1C 266 to recognize that the tray 10 that is noving to the

ej ection position, is returning back to the storage position, or is in

or

the ejection js surely in ,a state consistent wth the. instr Lan

Fur ther mor o, 12 PRGN A SgR- 161 e A oprutel By atE el Tt BB of ¢ ne
front part of, the main tray 11 in preparation for other controls and for
mai nt ai ni ng stﬁrrrtilﬁs'fera{/ in molding. [0144] Al so, one boss 275 of a novenent
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menber 274 is s Spos as to traverse the rear end of the subtray 1 2
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the tray 10 fromnoving to the rear. [0145] e disk drive part 16 is

screwed fi xeddpticarpithi® reRsiid @aamd fof hftainihg Wpatd wickupk & gadholoematiortéfon 198
| ocated | eftward fromthe center of the chassis body 190 through a buffer
mat eri al suchhasliski)has thelikepra ditachrdttothd disk drivevparty16.t hEhis oorfigunagionabl e
18, gear portion for transferring rotation of this spindle notor, optical
pi ckup ret ai ris gmitarates af anverttoaah configupatioo alengi toks staiedr destrichem@mgt i on of
the disk 5, and the like are attached to the disk drive part 16. This

conf i gur at i orillustrstivg vipwsithetepf arequi pegsenigadiereonf i gurati on, and t hus

detail ed description and illustrative views, thereof are not gr.e ent.ed
her e. [0146] Finally, the configuration of the area in which the gears of the first and

second drive unit portions are placed will be described.

[0147]) The first motor 110 is fitted to a first motor fitting portion 281 like an
inversed cup of the chassis body 190 from underneath the chassis body 190.
The pulley 111 is attached to a motor output axis protruded from the chassis
body 190. The pulley-coupled gear 113 is supported by a first supporting
column 282, the gear 114 is supported by a second supporting column 283 of
the chassis body 190, the large gear 115 is supported by a third supporting
column 284, and the input gear 133 (part of the planetary mechanism 1186) is
supported by the rotation center axis 138 fixed to the chassis body 190. These
gears (except for the pulley-coupled gear 113) are placed in a gap between the
chassis body 190 and the gear supporting portion 84.

[0148] The first gear 118 and the second gear 119 are rotatably attached to the
lower part of the gear supporting portion 84. The third gear 120 is rotatably
attached to a top-down boss 285 protruded downward from the gear supporting
portion 84 (See FIG. 13) and the fourth gear 121, fifth gear 122 and sixth gear

123 are attached to bottom-up bosses 286, 287 and 288 protruded upward from



[0146] Finally, the configuration of the area in which the gears of the
first and second drive unit portions are placed wll be described: [0147]
The first notor 110 is fitted to a first notor fitting portion 281 I KGEQQQH3
i nversed cup of the chassis body 190 from underneath the chassis body 190.
The pulley 111 is attached to a notor —ouput axis protruded fromthe

chassis body 190. The pul |l ey-coupl ed gear 113 is supported by a first
supporting columm 282, the gear 114 is supported by a second supporting
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portion 84 ( | so,”the seventh gear 124 is placed on and

supported by &opeaihgfﬁdﬂtﬁbrﬁ%@ 289 26k drhRe Yeassispdasy pbbn 8dhigee FIG.

| ongi tudi nal 'gear 141 engaging wth this seventh gear 124 is supported in

such a nmanner)hadpeativdlafdnd2@d dxbysst foinnsieirlsigné @984 aadgrddartoass thz201
provided in the chassis body 190 (See FIGS. 12 and 13) is passed through

its center hofent in[f0G49). The: exvgagenentheyeairs tra@ Gliderd 83 2gages atithaibised t o
the bottom faces of protruding portions 293 and 294 of the gear supporting
portion 84 (Seeobédareald he espeetricntysars 486 and d 26 xgpusibe Maio tiagsbider s ons
293a and 294a toward the front in FIG 11. The rack 144 of the main tray
sl ider 83 engagess initheditdetiens shown by the arrows a and b.

[0150] The second motor 150 is fixedly fitted in a second motor fitting portion
301 of the chassis body 190 from underneath. The pulley 151 is attached to a
motor output axis protruded from the chassis body 190. The pulley-coupled
gear 153 is attached to a fourth supporting column 302 of the chassis body 190,
and the gear 154 is attached to a fifth supporting column 303. A large diameter
portion in the upper part of the gear 154 protrudes upward from the gear
supporting portion 84, and a small diameter portion in the lower part engages the
gear 155 located at the lower side of the gear supporting portion 84.

[0151] The gears 155, 156 and 157 are supported, respectively, by a sixth
supporting column 304, a seventh supporting column 305 and a eighth
supporting column 306 that are placed on the bottom face of the chassis body
190 in such a manner as to face upward. Also, the gear 158 and the lift idler 159
are supported, respectively, by a ninth supporting column 307 and a tenth
supporting column 308 that are also placed on the bottom face of the chassis

body 190 in such a manner as to face upward. These gears 155, 156, 157 and



exposed area of the engagenent gears 126 and 126, and the main tray slider
83 noves in the directions shown by the arrows a and b. [0150] The second
motor 150 is fixedly fitted in a second motor fitting portion 301 of 7ié 2003
chassi s body 190 from underneath. The pulley 151 is attached to a notor
output axis protruded fromthe chassis Bddy 190. The pul | ey-coupl ed gear
153 is attached to a fourth supporting colum 302 of the chassis body 190,
and the gear 154 is attached to a fifth supporting colum 303. A |arge

di ameter por{ggORnphnnt i@ iHRPa59 RRAE lockled etH@eRivel PAPEOIBUSRS ind@vadrd from
the gear supporting portion 84, and a snall dianeter portion in the | ower

part engages gdifon 88andRelitt @Rk 89leRdadeltyilnaneFack 2 dihd Heidgeamn Bupporting
portion 84. [01511 The gears 155, 156 and 157 are supported, respectively,

by a sixth spegr tFuthefifbiethe3@tde @asev@nishintgpned, t witty its dlatisarfa@53kind a
ei ghth supporting colum 306 that are placed on the bottom face of the

chassi s body bek@@insertiediahananderivieiol@312 of thadit sligawel6d.(Séé BIG. 1@hendéxed 158
and the lift idler 159 are supported, respectively, by a ninth supporting
col um 307 ansy astrentd13. sappaht firsgcaolhotent 808 comaleted withltsofist earadioln t he
bottom face of the chassis body 190 in such a manner as to face upward.
These gears 165, pihBledlibAharit dider BSE @de0dep M@ght fasninampriicre 314 ffer i dl er
159 are located in the |lower part of the gear indicating portion 84, and
the lift idl eformibg temstagssiont 204 affee guidk cam2itdf Alse, Hgifet ceamhale 16519 0152]
Furthernore, the guide cam 161 is integrated, with its flat surface 311
bei ng i nser t eRlatad an thaiwet purfacac dha gaidsrpariien 6B and fheyascopgcansdeler G
14) and fixed by a screw 313. And, the Li rst . cam hol 16% Ls ,coml et ed
Wi th the firstOCcHMIRRACEON MESOMELIIRSE Fring (AGq POMD o anaghs Bal My p

hei ght f or mi jon 314 for forming the step height .204.0f the auid
cam 161, A soPhabs AP Teb. i srouB rBlat o S olReoRotRh ol ud iy oF

t he gui de porti second cam hole 166 is placed on the outer
surface of tl*éérg‘g}i‘ ethﬁgﬁl’lhxé% 8, and the both cam

[0153] Operations of the disk drive device 1 configured as described above will
now be described in brief, although some of them have been already described.
[0154] First, operations for storing the disk 5 in the tray 10 will be described.
[0155] Instructions to take out a predetermined tray 10 to the open position are
given using a bottom, a remote control or the like. Receiving the instructions,
the control IC 266 operates the second motor 150 to move the lift slider 167
slightly toward the front. Its movement depends on a selected tray 10. That is,
the movement of the lift slider 167 is almost zero if the tray 10 in the lowermost
stage is selected, and the lift slider 167 moves toward the front until the boss 172
of the gear hoider 171 comes to the middle position of the second cam hole 166
if the tray 10 in the middle stage is selected. Also, the lift slider 167 significantly
moves so that ihe boss 172 comes to the top of the second cam hole 166 if the
tray 10 in the uppermost stage is selected.

[0156] After the tray 10 is selected, the second motor 150 stops, and the
control 1IC 266 drives the first motor 110. At this time, the holder 14 is in the

playing position, and therefore the main tray slider 83 is prevented from moving.



hol es 165 and 166 can nove relative to the guide portion 58 with the guide
portion 58 therebetween. [0153] Operations of the disk drive device 1
configured as described above will now be described in brief, althdugbt( 2003
sone of them have been already described. [0154] First, operations for
storing the disk 5 in the tray 10 wilL kg described. [0155] Instructions
to take out a predetermned tray 10 to the open position are given using a
bottom a renote control or the like. Receiving the instructions, the
control I C 266 operates the second not
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main tray slider 8 s prevented from novi ng.

result, the sgoih PUlhihg 3RAE 2328nd S2B1t8Y BAY @0 chih @@ sUicRintiPguidednd
therefore the slider 21 T's noved in the direction shown by the arrow b.

Thereby, the Hd@ﬁveﬂ%d@itnetgmnglgum Gubhd &2 4r2) sl eFhhpisamt sbine
ej ection position. [0157] When the tray 10 reaches the ejection position,

the first swirhidhoinody tied ejectioropperati@y the siidimgr &mtshat2 ahd 238agtad Glidwigi n t he
ej ection (storage) position, and the <control 1C 266 stops the first notor
110. In this towerddhe éoniab kepr thei tray #0Held.ray 10, by using the sliding arns
222 and 223, the tray 10 can be sufficiently guided and held even though
the guidi ng d0i%fs Tereafer, ehenree diskdtis PRGH qnsthe dtaysi@and instructions to

store the tray 10 are given, the first motor 110 rotates in the direction reverse to
that described above, and the slider 21 moves in the direction shown by the
arrow a to bring the tray 10 to the storage position. At this storage position, the
subtray 12 is in the state shown in FIG. 1 with its tip converged. And, the
second motor 150 is rotated in the reverse direction, and the lift slider 167 is
turned back to the original position to provide a standby state. Furthermore, the
lift slider 167 may be kept in the previous position without rotating the second
motor 150 in the reverse direction.

[0159] Operations with the disk 5 in the playing position will now be described.
[0160] When instructions to play a disk 5 (tray 10) to be played are selected
using a button, a remote control or the like, the control IC 266 first operates the
second motor 150, and moves the lift slider 167 toward the front as previously
described. This movement triggers momentum of the clip spring 253, causing
the rotation cam portion 200 to rotate in the direction shown by the arrow s.
Thereby, the lift holder 184 moves upward, and the rear end of the holder 14

moves to the uppermost part. However, since the first boss 181 of the holder 14



m dpoi nt of the ejection operation, the sliding arnms 222 and 233 start
sliding toward the front to keep the tray 10 held. [0158] Thereafter, when
the disk 5 is placed on the tray 10, and instructions to store the 1748%C 2003
are given, the first notor 110 rotates in the direction reverse to that
descri bed above, and the slider 21 novessgir the direction show by the
arrow a to bring the tray 10 to the storage position. At this storage
position, the subtray 12 is in the state shown in FIG 1 with its tip
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now be descrl en Instructions to play a disk ay 10) to

be bl ayed ar ooagl 561 efla iRl NgnABMI4 QlondabBRl Safigat Tol or the |ike, the

control IC 26 operates the secon 150, and noves the lift

slider 167 to[y]s%ﬁ] tWRed man{ﬁ saéerpfee\fumlra{ove@qéwaﬂdhﬁé frofDitiSe iRV EHRN 81

triggers none of the clip spring 253, causing the rotation cam portion

200 to rotat edled {a)eth@lﬁggéﬂo%ﬁh@mt%n{ heieaig50\end . movdietyehyrd ihhBirde f t
hol der 184 noves upward, and the rear end of the hol der 14 noves to the

upper nost  pardtepdl0WRY Qlositish RkPet BE ohé E&p thas thelldlesf pdditmnhalraspodds tb 2 DEC
2003 - 39 eX|sts inthe i section of the first camhole 165 at the

position in whecedaytibén fhenswernussstadd, 2hoheitt lstepgeareshohdketo the ragADdat thei n t he
| eadi ng part of the f section of the second cam hole 166 of the lift
slider 167, tieldd ptage, tdnd thel deperipstietept soraspdngls Iowke ter (10 anthet hus
the holder 14 is considerably slanted. [0161] Wen the lift slider 167
further novesuppsnapet stage.front, the first boss 181 cones to the h section
of the first cam hole 165, and noves upward in three step osition

The
hi gher by onel036dp Thiampostien | daksdien g aptiash obbin ég’ﬂbrﬁ’d?at’ot at e pRoto
interrupter 206 detects the slit 207 of the guide cam 161. By this detection, the

lift slider 167 is stopped at a predetermined position, and the tray 10 (disk 5) to
be submitted for playing is selected. At this time, the holder 14 is leveled or
slanted depending on the selected tray 10 as shown in FIG. 4.

[0163]) At this time, the subtray slider 82 engaged in the main tray slider 83
moves with the holder 14 in vertical direction. By this vertical movement, the
subtray 12 to be pulled out is selected.

[0164] Then the first motor 110 starts to be driven. At this time, the first output
gear 117 is prevented from rotating. That is, the first boss 181 of the holder 14
exists in the h section of the first cam hole 165, and therefore the boss 215 of the
rack gear 211 contacts the inner face 167a of the lift slider 167. The lug 216 of
the rack gear 211 fits in the third gear 120 to prevent the first output gear 117
from rotating.

[0165] Since the first output gear 117 is prevented from rotating, the main tray
slider 83 is influenced by the rotation of the second output gear 125 to move

toward the rear (in the direction shown by the arrow a).  As a result, the subtray



the tray 10 in the | owernost stage, the next step corresponds to the tray
10 in the mddle stage, and the uppernost step corresponds to the trazy E?CO
in the uppernost stage. [0162] This position detection is carried ottZ BEL 2003
such a way that the photo interrupter 206 detects the slit 207 of the

gui de cam 161. By this detection, the- kbft slider 167 is stopped at a
predeterm ned position, and the tray 10 (disk 5) to be submtted for
playing is selected. At this tine, the holder 14 is leveled or slanted
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out put gear romrotating. Since the first output gear 117 is
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rotation of second out put gear 125 to nove toward the rear (in the

direction shoygd¥arh81 2birRied) with thisiff Siet 167 Fdigtes whs Fatich GnipGrtizP03 - 40
12 engaging with the subtray slider 82 is pulled out and captured in the

hol der 14. \dpenintthe direitibnt skaywrs by dies aBSwrovEserebytthe hicddernbsin gersdrali on,
the third switch body 86 is operated to turn the third switch 88 to the ON
or OFF positimoves ddver, ehy thel disk & arnilacdd dn@h26Gatnp@blda s first notor 110.
[0166] Thereafter, the second notor 150 starts to be driven to nove the
lift slider [0467]t c\sathe holler Hé ma@s doiwn, theesuthtrer dRirpevesHianm Bhthesamar r ow

a). Then, the L ,
time. At this time, both or any one of the determination switches 243 and 244

are turned to the ON position depending on existence/non-existence of two
protrusions 241 and 242 provided at the rear end of the subtray 12.  The controf
IC 266 recognizes by this signal that the disk 5 to be played is a correct disk 5,
and uses this signal as address information for selecting the tray 10 (main tray
11) to be returned back after playing.

[0168] When the signals of the determination switches 243 and 244 are
generated, the contral IC 266 stops the second motor 150 and drives the spindle
motor for the rotating table 18 to read information from the disk 5 to start playing.

[0169] If the disk 5 is returned back after playing or at some midpoint of playing,
it is accomplished by carrying out operations opposite to the above-mentioned
operations. Furthermore, a new disk 5 can be set in the tray 10 in the playing
state. This can be done because it is possible to drive the first motor 110 to
move the slider 21 toward the front (in the direction shown by the arrow b) while
driving the spindie motor for driving the disk.

[0170] Also, other disks 5 can be played in succession in course of playing of

one disk 5 or after playing of it. The operations in this case are basically



gui de cam 161 conbined with this lift slider 167 rotates the rotation cam
portion 200 in the direction shown by the arrow r. Thereby, the hol dzb ézh
in general noves down, and the disk 5 is placed on the rotating t ab E 2003
[0167] As the hol der 14 noves down, the subtray 12 noves down at the same
time. At this time, both or any one of #Be-determni nation sw tches 243 and
244 are turned to the ON position dependi ng on exi stence/ non-exi stence of
two protrusions 241 and 242 provided at the rear end of the subtray 12.

The control ig&tﬁcggior fﬁgg%%hé-ﬁ‘?en%méchb erﬁiic?rﬁglbuti %Z;% dﬁf@%n@ﬁrﬂﬁésér%eb(ﬁ%fl ayed

is a correct ses this signa S a ess 1 nformation

el ecting t NGl e dlbufafPhondviridine ddk 5 % BReh Haldk M6t BN Raf 8F, oAl NO.

[0168] When the signals o e determnation switches 243 and 244 are

generated, t 'Lﬁ’id%rgir’ﬁ’/{ ﬁ'nolt Cetd PRS0 MS ofidifal SRR, POL9TsidMy MBledlsh vag it he

spi ndle notor e rotating table 18 to read information fromthe disk

5 to start plahdido thd PdbRdn ihfwHidieit ficsKire thdy Tt UheRMbybRRineR] S@iitragl1@yi ng or
at sone mdpoint of playing, it is acconplished by carrying out operations

opposite to tde wpveediEBli cipeled APBEICIRNS4. FHoWaSBARe openiongdinsdy 5 can
be set in the tray 10 in the playing state. This can be done because it is

possi bl e to did repettbe ifsteasitof maiiting dperations. move the slider 21 toward the
front (in the direction showmn by the arrow b) while driving the spindle
motor for drif@eint tThe atbosémdnbdid@ilembatimeot iberpreiesied ebtraiméed iptefest | n
succession in course of playing of one disk 5 or after playing of it. The
oper ati ons i raspetls ot dwe prasenb iweatidn, youl VAriDEC che0ges can bg dearls wéthowlo t he
above-nentioned operations, but are different in the sense that after the
subtray 12 hailapagngnbe gpgkofthe $regenk invealiar. t Gof ksamalenther Bgckipart ehie j f ¢
slider 167 is not returned to the original position, but is gliqhtl noved
so that it c3PHEY 18 i% RRNVSHSS HRIRTAnbYHE BRYike ?%@@GFHEO“W °"I‘?ﬁéreby,

ggﬁenggter Z? Péhg\t’ﬁ%’%r (;:Q?sr(]). Hwee riegg’rgr('jci &)tag& %ar(f\)a&ttHc-rz (t:"rgy i1B irtl Bgngrgll éjsevrvelﬂ'g's thlélowever !

subtray 12 may be converged. In this case, the tray 10 is not formed so as to be
separable, but the thickness of the device can be reduced.

[0172] Also, the disk drive part 16 is a fixed unit, but the disk drive part 16 may
be a movable unit. Furthermore, in stead of moving the holder 14 in vertical
direction, it may be moved in a horizontal direction as a longitudinal type. In this
case, the vertical movement, upward movement and downward movement
described in the specification are reinterpreted as movements in horizontal
directions.

[0173] In the above described embodiment, the device is a changer
mechanism having a plurality of trays 10, but the structure of the separable tray
10 and other structures may also be applied to a usual disk drive device allowing
only one disk to be inserted. Furthermore, the present invehtion may be applied
to various kinds of disk devices for compact disks, laser disks, minidisks, digital

video disks and the like, in addition to a disk drive device for magneto-optical

disks.



be repeated instead of omtting operations. [0171] The above-nenti oned
enbodi nent is a preferred enbodinent in the first aspect of the preffm%

i nvention, but various changes can be nade wi thout departing the sp B#mﬁ
the present invention. For exanple, the back part of the subtray 12 is
converged upward, but it may be converggd downward or toward the center.
Al so, the rear end (back part) of the tray 10 in general as well as the
subtray 12 may be converged. In this case, the tray 10 is not fornmed so as
to be separable, but thg}thickness of the device can be reduced. [0172]
Al'so, the di s VSR theisgepad gspeckeingmresenbinvention. Wiaes Fp0deseat 16
may be a novable unit. rthermgre, in,stead of noving the holder 14 in
Vertical - af 1o witiouh BBt bt 3R Gre 2k PRPM o SET SRAGEIe

| ongi t udi nal pe. In this ,case .the vertical npvement. upwar vemrent
and downward thév fit de%’é@‘éqi %dq'rﬂe? e‘ﬁ%p%%&f‘ﬁca‘i"?'% %%p #Seeﬁnﬁgrﬁ’éee ed as
novenments in 1 zant al I i [Q ri -

enbodi nment , t@e?&hé\g?@:eq Bspéﬁcgﬁg,nég@fthen%@ﬂnﬁ]?rb% %%Fﬁ%)%ggﬁgg?@ i:%??/)%(l)r}g trays

10, but the SULICEHIESheldBAPRAIL Gl A ool BuERchAY BEE dlGhuER M

al so be applied to a usua Ive device allown e disk to be

nserted. Fur Be iy 68 HRloy RLERLIPT FRKe BoRRRLAEN Fbiby! bOUS

ki nds of di sk’ device S aser disks, mnidisks, digital

vi deo di sks anthayh&s o8y sbrhsddid bgind@bR s KodtfdcriBledsy bhshdifg a part
magnet o-optical "disks. 1 2 DE C 2003 - 42 [0174) Al so, in the second

aspect of thehpreet® Y béildwaiitucRine. vari ous changes can be nmade wi t hout
departing the sprit of the present invention. For exanple, in the above
descri bed enhbodisientlso,tthe ngin dayd pomade no benpng 2esugih e faachdat lepst theng
gui ded 61 and 62, and the sliding arns 222 and 223 capable of being slid
rel ative to tilegeg gosiiemdgheyebymekieg itpubsdde tdhdewngizenthy dseica ankididly theovabl e
tray with high stability. Furthermore, from a viewpoint of dimension, the
distance from the rear end of the storage position is preferably increased in
length by 50% or more (ratio to the diameter of the disk 5), in terms of
downsizing the device and holding the tray with stability. Also, when the tray 10
is exactly in the ejection paosition, the tips of the sliding arms 222 and 223 extend
off the face of the front end of the other tray 10 in the storage position, but even if
they do not, a significant effect of downsizing the device is produced.
[0176] Also, in the above described embodiment, the back part of the subtray
12 is converged upward, but it may be converged downward or toward the
center. Also, the rear end (back part) of the tray 10 in general as well as the
subtray 12 may be converged. In this case, the tray 10 is not formed to be
separable, but the thickness of the device can be reduced.
[0177] In addition, the disk drive part 16 is a fixed unit, but the disk drive part 16
may be a movable unit. Also, in stead of moving the holder 14 in vertical

direction, it may be moved in a horizontal direction as a longitudinal type. In this

case, the vertical movementi, upward movement and downward movement



type allow ng the guiding portion in general to make a back-and-forth
notion, or it nmay be fornmed so as to be expandabl e and contractible Qy
changing a part thereof to a bellow structure. [0175) Also, the naia tﬂ@%ﬁmﬁ
11 is made to be I ong enough to reach at | east the playing position,
thereby making it possible to downsi ze #RBe-device and hold the tray with
high stability. Furthernore, froma viewpoint of dinension, the distance
fromthe rear end of the storage position is preferably increased in

| engt h by 509% . 1.0~k0the. di h I N o of
downsi zi gt M & 488 SRErnIbRTE! AFEBledy 4y Bfipeotd KB Phe
tray 10 is exaefidys in the ejection position, the tips of the sliding arns
222 and 223 exten off the face of the front end of the other tray 10 in
the storage position, but even if they do not, a significant effect of
downsi zi ng the device is produced. [01761 Al so, in the above descri bed
enbodi ment, tjhgy&askamaickbMty t he subtray 12 is converged upward, but it
may be converged downward or toward the center. Al so, the rear end (back
part) of the 1z ¥Foriie gsnenal dedke\Wtte mesémenvehtidii, adyayl2 soparabRe into
converged. In this case, the tray 10 is not forned to be separable, but
the thi ckness ehintthey dieiva eebtegnName onlgdre sdbtrdy0dan/be bperathdi, thusmakihg itdi sk
drive part 16 is a fixed unit, but the disk drive part 16 rmay be a novabl e
uni t. Al so, ipwossibizaid refluceote sgetand thiokmkss di4he dewes.t iAdsd, fordhealitki drive it may
be noved in a horizontal direction as a longitudinal type. In this case,
the vertical deviceméite puesentridvantiorrmmexpandadievangaeantissitdengniding podeC 2003 -
43 described in the specification are reinterpreted as novenents in

hori zont al diif @EQvidssls they trayus formed tadisi separable.apd[the Pin gy is Radaite Pedri ve
device of the present invention, a tray is separable intB a ngin %ray and
a subtray, an@"SRANSIAHE et haPlvg RRStigHe utsdBaking fPosakielg reguce the

depth dimension of the device and provide quality and functions equivalent to

those of a device having a longer depth dimension.



possi ble to reduce the size and thickness of the device. Al so, for the disk
drive device of the present invention, an expandable and contractible

gui ding portion is provided, the tray is forned to be separable, ant2t0té 2003
main tray is nade to be |ong enough to reach the playing position, thus
making it possible to reduce the depth gdynension of the device and provide
quality and functions equivalent to those of a device having a | onger
depth dinension. 1 2 DEC 2003 - 44 CLAIMS 1. A disk drive device provided
wi th a nmechani Qﬁ%r feeding a tray having a disk thereon to a disk drive
part, CHARACT IN THAT there are provided a plurality of trays which
are stacked in a vertical direction, each of the trays consisting of a
pair of a main tray and a sub tray, the main tray aning froman ejection

position to a,stor Si t thesbtra eln 0 i n and novabl e
relative to ifs co %%&Y&l%%rﬂ""ﬁ yyith é SF'S'?’HE’ %99199 %A BRVUE on
each of the sugiek tHeayer toandiskveve padre sub trays nove fromthe ejection
position to t t |t together with respective nmain trays, the
sub trays mvgﬁm@qﬁégﬁjbﬁ%ﬂf direction to an oblique direction, and
the sub traysthate afi prared Ablirdlty ot Qéi’egﬂrhléﬁsérélél’ébkba in %‘Jﬁéhléalmeﬁ’én t hat
the tips, ontherﬂildetoward.th e sub trays are

adapted to be*3H fEqy's consiging leas;?@nbcﬁ a'ﬂS@V@Edé'C%' H'Eﬁyn@etr@a'ﬁ a¥m 1,

wherein the nﬁﬂoﬂmbrﬂ%)h andjdchién psditii @Ya ab@gécbodmsﬁqas@ussrayCbemgeﬁalﬁadeach
other in vertjcal, direction at the position in whic he disk 1s ejected,

and the subt rWWﬁ'&[W lg ’P?@“M?é‘k'tst%ﬁ%ﬂq"@g mé@ﬁﬁyat ed f romthe main tray,

and i's noved g&cH drendlbisks &l H@plﬁt&fntedﬂh%ﬂthb%b@ﬂaﬁg dng driven in the disk
drive part. 3. The disk drive devjce accordin o claiml, wherein said
subtrays are when the sub trays move from the eject:on position to the storage position

together with respective main trays, the sub trays move from a horizontal direction
to an oblique direction, and the sub trays are disposed at the storage position in
such a manner that the tips, on the side toward the disk drive part, of the sub trays
are adapted to be converged.

2. The disk drive device according to claim 1, wherein the main tray and the
subtray are so disposed as to overlap each other in vertical direction at the
position in which the disk is ejected, and the subtray having the disk thereon is
separated from the main tray, and is moved to the disk drive part when the disk is

driven in the disk drive part.

3. The disk drive device according to claim 1, wherein said subtrays are

arranged in parallel with one another at the position in which said disk is ejected.

4. The disk drive device according to any of claims 1 to 3, wherein said disk
drive part has a holder that receives said subtray, and is moved to the rotation

position together with said disk on this subtray.

5. The disk drive device according to any of claim 4, wherein said holder is

formed so as to be rotatable in keeping with the gradient of said subtray.



arranged in parallel with one another at the position in which said disk is
ejected. 4. The disk drive device according to any of clains 1 to 3,

wherein said disk drive part has a holder that receives said subtray,] 03
is noved to the rotation position together with said disk on this subtray.
5. The di sk drive device according to-aay ef claim4, wherein said hol der

is forned so as to be rotatable in keeping with the gradient of said
subtray. 1 7 DEC 2003 - 45 6. A disk drive device conprising: a plurality
of main trays;, a plurality, of tr.ays that can have disks thereon, each of
whi ch is put Sson g‘ﬁ%ﬂ@?;ﬁj@ﬁwﬁéaﬁﬁgﬁatray, and can be noved relative to

the main tray; an i for feeding the subtray having the disk
thereon to a di skgpgfrglﬁggﬁ@rh?ma\xg’erei n the plurality of main trays having

the subtrays ther ggjrﬂjrgwof Q%Iﬂrgi%ﬁ%t S0 Asvet S?ﬁé‘é'ﬁ??’g‘tg H & WBEH isGltonand the

tip of the each subtray’ on st de t owar rive part side is

conver ged whefigaeoth iy hiPh ), 8 b bOovkl Rl 1 T lrkaythe devi ce

according to erein the main tray an subtray are so

di sposed as to ovgrhaghARaN BB&ding e 8hbtfahahd @5 URR Bérebheo Paikt i on in
which the disk is e ected, and the subtray having the disk thereon is

separated frovtpgtmain tray, and is nmoved to the disk drive part when the
disk is driven in the disk drive part. 8. The disk drive device according
to claim6, whereivhetdire t5ulplluraitg direainatragngedngn thar suttelys whedeoonareanot her
at the position in which the disk is ejected. 9. The disk drive device
accordi ng t o deposed solasitomebsthaked, in wheicali and lies thp ok thededacresyidray drathea

hol der that receives the subtray, and is noved to the rotation position

t oget her wi t hsidentowaid theodisit Hiee parbsidayis converged when the disk is stored in the

tray.

7. The disk drive device according to claim 6, wherein the main tray and the
subtray are so disposed as to overlap each other in vertical direction at the
position in which the disk is ejected, and the subtray having the disk thereon is
separated from the main tray, and is moved to the disk drive part when the disk is

driven in the disk drive part.

8. The disk drive device according to claim 6, wherein the subtrays are

arranged in parallel with one another at the position in which the disk is ejected.

1} The disk drive device according to any of claims 6 to 8, wherein the disk
drive part has a holder that receives the subtray, and is moved to the rotation

position together with the disk on this subtray.

10. The disk drive device according to any of claim 9, wherein the holder is

formed so as to be rotatable in keeping with the gradient of the subtray.



10. The disk drive device according to any of claim9, wherein the hol der
is forned so as to be rotatable in keeping with the gradient of the
subtray. 1 2 DEC 2003 - 46 11. A disk drive device in which a tray IWalthgi0d
a disk thereon can be pulled out, CHARACTERI ZED I N THAT a gui di ng portion
for guiding and holding the tray is forAed-so as to be expandable and
contractible so that the guiding portion becones |onger when the tray is
in the ejection position than when the tray is in the storage position. 12.
The disk dri deyi . i ' ing WEGEN Wb tion
conprises a ﬁﬁXe 8§|5@2%8%ﬂ#g@ﬂ&gﬂﬁéghgb%%P%g a#ﬁbgg%ggﬁg%gﬂh@g?ﬁgislid
relative to this IFNYE Ry TA8T The di sk drive device according to
claim 12, wherein e tray conprises two nenbers that are separated into a

t
main tray and a S'elt{{l.ﬁcﬂb{g dortloRSoPh@tinB%andRSitingORe 1R s Wheied §8 at kebel S
driven in the direction of ejection, the mintray hits against the

sliding arm t@nawsbid B8d ShhitddiBleadonhal tHehguidingesdriiem betomus dnger whied t he
rear end part of the subtray is placed on this sliding arm and the nain

tray, the suyhd frayisamthetdisctivh ipdsinon Bamviicd theltrbg @ intiie storageeasitiched body.
14. The di sk drive device according to claim1l, 12 or 13, wherein the tip
of the guiding portion extends off the face of the front end of the tray
in the storage position when the guiding portion gets longer. 15. A disk
drive device tien withehlisk drivaylehiawiaggordingi ®kclgitret sovharain the quiding godien,
CHARACTERI ZED IN THAT the tray is formed so as to be separable into a main
tray and a sulotmmeiges adinetd ghidingeduide, mag a slidingderm eapsble onkeiea sligrelatiyer each a
pl ayi ng position, and only the subtray is noved froma storage position to
t he pl ayi ng po#iis Dodingafe he 120EC2003 - 47

13.  The disk drive device according to claim 12, wherein the tray comprises
two members that are separated into a main tray and a subtray at the playing
position, and when the tray is driven in the direction of ejection, the main tray hits
against the sliding arm to push the sliding arm in the direction of pullout, and the
rear end part of the subtray is placed on this sliding arm, and the main tray, the

subtray and the sliding arm are pulied out in one united body.

14.  The disk drive device according to claim 11, 12 or 13, wherein the tip of
the guiding portion extends off the face of the front end of the tray in the storage

position when the guiding portion gets longer.

15. A disk drive device in which a tray having a disk thereon can be pulled out,
CHARACTERIZED IN THAT
the tray is formed so as to be separable into a main tray and a subtray,
and the main tray is made to be long enough to reach a playing position, and

only the subtray is moved from a storage position to the playing position, and the



main tray and the subtray are guided by a guiding portion to be noved to
the ejection position in one united body. 16. The disk drive device
according to claim 15, wherein the guiding portion conprises a fi xdd DEC 2003
gui ding guide, and a sliding armcapable of being slid relative to this

gui ding guide. 17. The disk drive devicd7according to any of clainms 11 to
16, wherein the plurality of trays can be so disposed as to be stacked in
vertical direction.

main tray and the subtray are guided by a guiding portion to be moved to the

ejection paosition in one united body.

16.  The disk drive device according to claim 15, wherein the guiding portion
comprises a fixed guiding guide, and a slidin'g arm capable of being slid relative

to this guiding guide.

17.  The disk drive device according to any of claims 11 to 16, wherein the

plurality of trays can be so disposed as to be stacked in vertical direction.



