YGo0002* Fiold of the Invention [0001] The presen
ield o e I nvention e
[ [ es to a disc changer, particularl ﬂ
venti on relates to a g sc changer, part e arly TR
plurality of discs therein, transports a disc select 5"
froma plurality of discs, and performs recording
aﬂd/or reProducing |2f0DHﬂ%(mDus?ERal on the disc. In |
the specification, the wording o
“recordi ng/ reproducing an i nformation signal on a [N
disc' refers topaikGRAVNGNSE PhERAAEG RGN *Goooo2e
i nformati on signal on a disc and reproducing an
Fieldf afithlnivemticni gnal from a di sc" as an abbrevi ated form
ressi on. Descriptiongf the Related Art [0002] A

W@@Hv Rrgseat nyeRlion kel adphehangen particularlyrbat netexsiusively to
e ; . . 3 i |

2 SRl T6R Stk DA A elelh, SRR ol R fom o
plufaditygef dises; land gsrfarmss regbeiisge hedoe tbprddiningf inforfiation isfgdyl on the
Wth a sel.ected sub tray and by, depressing an_eject _
it 08 it SPRRIDREIGR: TeayEie il o ieopHing predusipt o WEvBafipw fignal on
a disSt RS "aPRA TN Bf YichbiHify A RifGrasHiBY sigRaPsPh Hi88nd reproducing
outward to a di sc exchange position for 1 nputting or
andpicrmatien signal frfing g disd" as arcabbaevisthé forbeofxpesssionn t he

sub tray which, upon receiving a suitable signal,

together with the main tray carry the disc into the
Dé&scapabyofiBs Relafett AWt the standby position, the sub

tray departs fromthe main tray to carry the disc to a
[099%r Agenverdiomalailistichangee nommaliyy heshi qiurelity bidirdysahoused within a

L our gl t f_di layed, With.this .
cofiphy Bty Shef e’ B 1 Rn@R opnhl Uik I ops koqwm gt dise
chahge ihclodes @uingleoseleradd Raylosa Miin tkBPWaARS Sel€bt&r sute @6y and by

of the rest qof the trays have to be ejected
depPrRSSiDe AP Buttgndhemdil ey carmies thei sybrtrasyto meve fram a standby
td Wiz ani er (Si . ten. .
PSR U PS04 g R Pt o
exchanggent af disc. &A plésciaad thén be pinced be ths eub way lwhict)tupbf receiving a

suitable signal, together with the main tray carry the disc into the standby position. At the .

standby position, the sub tray departs from the main tray to carry the disc to a storage
rack within the casing which can hold a plurality of disc to be played. With this
configuration, only one disc can be input or exchanged at a time, and to load a disc or
replace a disc, each of the rest of the trays have to be ejected individually transported by
the main tray. This can greatly inconvenience an end user since, more often than not,
after keeping the discs inside the disc changer for a period of time, the user would not be
able to remember the correct arrangement of the discs inside the disc changer and to find

out, it will be necessary to inspect the contents of each tray.

[0003] Another known type of disc changer has a number of sub-trays arranged on a main
tray and the main tray is used to transport all the sub-trays to a disc exchange position.

However, it is necessary to have a main tray which increases manufacturing costs of the



able to renenber the correct arrangenent of the discs
i nside the disc changer and to find out, it wll be
necessary to inspect the contents of each tray. [0003]
Anot her known type of disc changer has a nunber of
sub-trays arranged on a main tray and the main tray
is used to transport all the sub-trays to a disc
digxchiangegyangd deddingand replavement, ofidisciase stLmsomvenidn® Mather, aeturning
in tray. V\Ih%-rgﬁp i ncrease ,rrq}r%uf act yrj n% costs of the
of ea¢h frayjasits yiandby dosition Wikhip thesasing 1t wsftisdatent of disc
are stillsdhe RueeehaBbrs fidiidles "‘Hiﬁ:t @EQ&I@’gﬁmQ{ior?%ﬁ]ch allows a
tray to its standby position wthin the casing Is
numiet f taymto. beSyentedatsdiffereandistancésravaydeom thdtasmeGoethit the trays

f tion which all n er of trays to he ejecte
vl Rl faciode, M ona e Fietiet U Ents o 08 chkgied: However,
. h Thi
this ReltoaYS suRBBlL dHIY dr MEGLBRIBAE Bs fow, TS i Atfher, such a

funetiongives goallovadises torbeyloadedirbplactidsc changer has a few - .
and further., such a function does not all ow . .

g3y £ 285yt lite PfibeRes SRGbB PR Gusioinit g motor) is

diftclg cERRRERA B, a GedidrivintImBSORHTEn Wi cASop REBEh die operation.

motor) is directly connected to a gear driving
With dthisreosifiguration, am additipyal pdsiving sowe iv peedsdi ifthere \ate lother gear

o 20 O 85 LA S0y ol

ed it ‘there.

maiye sepasdte Crangadin Sygems tai vead seREA NieSPBcEeS | dfving sources. If,
usual Iy invglves nany separate gear train systens

aliernafivelyetheissashangerrussh tst Po@ deYingi sayres qlivsce lunger unit to switch
. e.dr .

SRR o PRSiaE S HEREUT R BB o

betomns toraplicatad, ngd she meainnahveetbet lof ggaatrains aihich cambe driven is

drive .mechani sm becones co i cated,, and the maximum
tWﬁu??Jalé_ﬂsnﬁ?caaﬁeaar Sipglgiefar ip G bt 8%8"&#@%?1 CRIZY Oyt tew operations.
In thisTabs cREF BLtR Bratn SAGAIS lﬂ:e@.[t iﬁt%adﬂélrefgfdﬂ]afg? tl%eéﬂhgxng%ﬁ train has

as to carry out a few operations. I's case, e
cogwdeted: itajopexatinn,oaridyafter qgearitrain switehing ioperatibn dry thaelunger unit.

ot her ar strain has. c eted its operation, and
BEEroIG e ShdrSimPIRT HE G hieBh g eon bog Hirame of the
opefitions afdeddpendendont dtiother toperadipg Mavin@fidisHEd. TAGs,ddghe features of
di sc changer i:s often long, and sone of the )
the,dise shangst which reapieh appratighobive erar tvjsr sitchas apsvingghe trays to
i . ; : .
chipt RO Bics ey Sarcy BIROLEALIEE 18 roochifip RG0S Bdpion, can not
begpbievehattdlle t rays to change the discs they carry

(083115 s SEHE S unela et Trin 05Y G TOGPIgrAPeTion 1 becomes
m%jggbghn@éigﬁ@ﬂ té d&igh b0 Ye Rt fdPthd URE ShARRE 2Fhi® S bedahise once
the gear train is locked, all the operations handled by the gear train are disabled. To solve
this problem, all a conventional disc can achieve is to reduce the locking period and
provide locking at some critical positions and for some critical operations. This results in
the disc changer having poor reliability against vibration and external shocks due to

mishandling.



nore conplicated to design a | ocking device for the
di sc changer. This is because once the gear trainis
| ocked, all the operations handl ed by the gear train
are disabled. To solve this problem all a
conventional disc can achieve is to reduce the | ocking
period and provide |ocking at sone critical positions
[0806] This incuEn edsults Ol traagRi@tibN PHobldib Tof esmilehfiohd) disd18hangers,
dis% changer having poor, reliability against vibration
wheifthe disg changes polansperied ing configneatieniin gvhich it Gomg praperky locked,
' Sl ' l.er 0 .
fok SxVERR, SRS e U e RO bkl PR PR ndChropaly put ino the
lotking ﬂpmlel tdladn'E a Jacmdmgirgplbdﬁc}iﬂgl \(Xﬁfraﬂbliaq. dh ghéh & S%Kffguratiqn, the disc
proper cked, or, exanpl len the disc changer is
ch@?%ﬁ%ﬁ%%h ket srl%fem%g s dislesstipn gndythus davedoning faults.
| ocki ng nmode during a recording/reproduci ng operation.
In such a configuration, the disc changer has a high
ri sk of sufferi nfSUMARYSOBJEHE @NVENTIOMNS devel opi ng

(0bFfenThe PrRE WeIgRVS GG FYSHRE B VigHe of the alorementioned
te@Hrdda® FRIMANRHY aifn8 ¢ PlovRle AHPLETBseRN iR c‘K§nAée‘P deyigyi de

a new and useful disc changer device. preferred
enbodliprefarredembodimentefithe dnventiomist disc chenggecapablpatflefecting all
of gjectin |1 trays, froma standby position tq a .
tras JEO0E, 3 SEGEY ResTtiio e Andise Rate Cedsitio, Where the' dises can be
exealpRAged capile GRBAP R sRgIRe Bhy£oRSbygnd ﬁ@mttﬁ@ﬁ%y Bottom one.
by one fromtop trag to bottomone. " Furthernore; the
Fusthstraetecthe prefoaedrembodimeniaik aankies itppossiblelte charkalimectly and visually
i I viisual | t he discs stored i.nside the .
hLIsEE beaTnlas B chond !t Rat RAGin i bison Speration. The
digpeliampeninclutes a ghas Alrpiey grkharisth UHGSuRRs IRHF 086 ielch motor as
mechani sm t hc@t. uses only one electric notor as . )
dr{ing, SoRYCE dRrewe Bok thae e tpngnendyeae Mlyngen diitated provide
ol bbartiy: ' : i .
ARRIR IR i phar BLR B0 Beor B S Re D BEDLRHR bl g gperation
andreaclo gearatdinms indepkndenth Thsanakesdt possiblé twlaghgrdedil operations in a
shTﬂiS na%es it gqi§ibl to achieve all operations in.a
S QREFAUORSIEE PRHIQ PIRPTRRFPRIGI RF 1S Sb BHgEa Sch as driving a tray

toORRS alis@NexeanPEC Bosifibe N fidgn dteV| Mshdbyt ¥itioh© Wi o
di sc exchange gos?ti on fromt hg st andgy Ii)bzé)lslloti o‘ﬁl%m stopping .

re¢girdinstieprodening neperationo r Bunthgrmers; othec ipnefewpdr enbatiment is easy

. e preferr e Iept 1S eas
X Np——
dislesdtion ahthdhimagacaused Byvipatidn ardi Sd@aaltshock avsiodAAeRIling. This

%$used by. vi brati on and external  shock due to
makes HBRIFIPIeGO erpits thatdhess 1s frmp dncking whensthe disgrehangeaperforms the
PG/ kol idhd; i "apB BehilfBcati
S5 Ao OG0 150 A g Bl cin.
[060&]}i Thetetorgeaccorling t thecprgwat irdieslias ahérers provided an optical disc
changer for performing at least one of the operations of reproducing information from an
optical disc or for recording information thereto, the apparatus comprising: -

a turntable;



[ 0008] Therefore, according to the present invention,
there is provided an optical disc changer for
perform ng at | east one of the operations of
reproduci ng information froman optical disc or for
recording information thereto, the apparatus
conprising: a turntable; 3 a recording/reproducing
uni ta mperding/teprdducingrinitropesitivt e@pérfanratdéast bee of the operations of
operatiaqns of  recordjng and/ or reproducing_ an
repﬁrﬁ&g B ACRIPENFARE FhinAPrmston signalpran th@gépsgﬁlap%on the
tutdtamE;abl e; a plurality of trays for carrying
respective optical discs; a housing for receiving the
pl uraplurality bf traysyfor cartingyespedtive ogtic aiscsini t, the tray.

drivi e uni t ,being,operative to drive the trays
to & E‘g?g“g:{?ﬁﬁeﬁﬁﬁ'éngp . %l‘}rglﬁyiol%tr\%ﬁ;ph the trays are
ej ecd gl &R ek LBS AUl Riving gé%ﬁj Li4 bein ro‘\?)gﬁ}t’igé tPdrive the

respective optical discs, and alrso opera
trapisttond dise exblaangp ipasitibn inywhich theatyaysfaro ejetted fidinsthe housing for

AT SR SO TAREE 0k PR oG b o
plRRsity dfafayls TroM tHeliidc & chard¥ Dosi@be td ﬁﬁSsitéﬁ%Qy pbiikbh; the

housi ng, for releasing the trays, and for driving the
t r ayastra Giggereg urit fordenkinmthe tiapsin standiygiosition ip which the trays

' b t A age the tray driving ge nit:
e B HERSE Snd F  FRyGe Bbdfom i
starfiy tposiyien @né podifien inwhich @l ehe tr eﬁ@ﬁi&tﬁé ErafaFiOing gRCunit;

a gear driving nechani smcoupled to the electric notor
and FBechanisp fog placingeedisc ema sclegted oy oXthe Fayeento thy furntable;

the geal.dE hl\bit‘ggmgqechani smincluding a plurality of

gear tralns an | east two novabl e gears for
SW tagdandrivinginvechhmisineogplod t@the @ldeytid metoelafd Fdri Riving at least the
or, between the gear trains, A npre specific

e PRE B UBH- PR&CaT Mg BRchasiss Weldingraplyelity f gear trains and
at 34a3f tvAtmBvabild a4 fdr XWREhiﬂ% Potive £5:1R8 g@ﬁkrrﬁt'g@ gg @l%éjélécctric. motor
y of d , and per

sel ected fromthe plurali I SC or m ng
batwessythe gegriteaprsoduci ng i nf ormati on signal on the disc,

the gi changer conprising, . a plurality of tra )

D R 36 SRR, SR P, B Db B s o
plofUsdof disdsstraiipoainga diSc Selétdéd FOM AL pUirAIRGTdf Wkcs, and performing

parallel to main surfaces of the disCs, and are o
recordingaeproduing dprmatipnisignal erethe idisg) theidisscohanger comprising:

per [ ] rfa of the .discs: a

Per PR 5 18; TR AHELSEo0e b ol 88, e moves
substhntiadly im 8 thenidbnytalpdiédtioanparallel to main surfaces of the discs, and are
stacked substantially in a.vertical direction perpendicular to the main surfaces of the
discs;

~ atray driving gear unit capable of shuttling the trays between a standby position

in which the trays are stored in a mechanical chassis as a housing of the disc changer and
a disc exchange position in which the trays are protruded outward from the mechanical
chassis thereby the discs can be put on the trays and removed form the trays;

a gear driving mechanism driven by a single electrical motor and comprising a

plurality of gear trains;



in which the trays are stored in a nechanical chassis

as a housing of the disc changer and a di sc exchange
position in which the trays are protruded outward from

t he nechanical chassis thereby the discs can be put

on the trays and renoved formthe trays; a gear

driving nechanismdriven by a single electrical notor

and ac tapririggeringa unjtl eupablet yf dbckgrestinlockdang she 4raystihaghe standby
triggering unit c pabhg of | ocki ng/ unl o¢cki ng the trays .
positios e St pyble I ushigs alk s angasg withethe tray driving gear unit

aft polobiRHE O RAPORRE cllable SOHEENCTra)t REIrolillte mechanical
chassimytewandt tha dic erdrangb posittatyani cal chassis toward the

di sc exchange pqsi.tion; recor.ding/reproducing unit .
For A EEOPEGPRA bR SPis o0 HCIIGE R OF FRrRIS: giamation signal
on@isk Slh&d 0 A&SHtamg; #hd urntable; and an el evation unit

capabl e of novi ng the recording/reproducing unit with
t he ant elevatipl wnit vapablerafi mavingi the ctecandingdreptodgeing henit with the

R 1 e ol fesSrcpdicamie e W 4p 3 oy nd place
a diéd ol 18 AR GhAhE Mrhidbldier conprises a single plunger |

unit and two novable gears for perform ng swtching
bet weherein e gesardriving mechatvisna furthen binpeiseroa eingleeplifiger unit and

i on inventign is a disc changer for
wEEBHERE Qs btfort i Mg SerPsfh 35 RS of o
sel et aternative hivee RBpetifit iekpreSionliof e irfRftiod @Y hQfisd Bhnger for
recordj ngi_/reproduci ng i nformation S|gnal on the disc,
storipg & pREaliy, of géscs, Eywpeitiaefydise spleeted fiony the pluralify of discs, and
ichor Al d.w.;h discs.. can be. -
pelfSifife FEBREMNEINLERE RipnRRR slhiiiof BEPgE e sy changer
cotnpriniagn asplnfatice of afayt hehich lse%acctmw cat Q)eSIbangkﬁzﬂlh discs, can be
suhstantially in a, vertical  direction perpendicular to
MV ?tﬁnt%lafla&egorb@nai iegtiam el tp Aya1psptfasey ofhe discs, and
m&ﬁhékeﬁ%ﬂﬁﬁﬁﬁia\%&n i B drlidd Qideord ﬁé'g&cf?&%éﬁqg el At B¢es of the
position in ich the trays are Stored in a
disesschtnay draving igearsinst eapable lof ssuttimgdahe trags bitweercéh standby position in
and.a . di sc exchange siti.on in whigch the ays are
WGP i 3 A" Arpipepe e fouse e G abengpr and a
didchexcHarfp@Spdsaibndi RHichOe ths k@ pfotAlded loafPat8 drdR Mt fhitRhanical
gear_ driving nmechanismdriven by an

trays; a _
chessiscthereby therdisss can byepitren tediaysi ang remioyed dorm the sigys; a gear
bl T . . o | ; | g dhe t .
SRR oA Rk AN WSS 0
triggering nawis cdpablenefalgekingtuinldckingt thaytrags i ithe sigadsy podition, the unit
the trays, le of driyvipng the

aft er .unl ocki nd capah )
calearbi%/%fﬁ Al B¥siormg Wil e, HpY G 48 B2t BRib et docking the

trays and capable of driving the trays outward from the mechanical chassis toward the

disc exchange position; a recording/reproducing unit for recording and/or reproducing
information signal on a disc placed on a turntable; and an elevation unit capable of
moving the recording/reproducing unit with the turntable in a vertical direction to align
the recording/reproducing unit to a tray and place a disc on the tray onto the turntable;
wherein the gear driving mechanism consists of three separated gear trains for

respectively driving (i) a tray open/close system including the tray driving gear unit for



di sc exchange position; a recording/reproducing unit

~ for recording and/or reproducing information signa
on a disc placed on a turntable; and an el evation unit
capabl e of noving the recording/reproducing unit wth
the turntable in a vertical direction to align the
recordi ng/reproducing unit to a tray and place a disc

driving lays hayweent thetdisc txuhabgdlagd dishewmedby pbti@gagi) an elevating
driving nmechanj sm consi sts .of three separated gear

systeny insluding the glepating upat fpr drivipgihe recprding/repyodyging/sesténgicto move

: ' dj ng: £ he:t r.a V] . unif o f
ARG By G ALY D STl Sy ok sy o
driylﬁqmgl tflby bptyedehithe ;ec@%{dihg/aﬁpr@hreingt %«s@iomm then stailby Posiion. Note
the elevating unit for driving the ,

thateacpale ﬁ%ﬁﬁr@%%tawm%g‘ ORIPYIGR CrigMasurce;for thesergegprains. Ateach
. e . . . . . .

el 2 a0 Sy SUESEFHL AL R it g pvicing
dome dyr changihg d pvadsl uf twg npoyablei gearsamdtht the hetparedpactively of a plunger

osition. Note at_.a si l e, electri.c, tor. i s, used.
ufiosind Bt B BIOE, SH BeRRgr IS ol D Gise Shitgger is a lever
sngaﬁl& il Ahichthe 18NN AREuMIBEKink MAdtidnk Sird CONRIEE sty %r{/b%ler cam

riving source. The gear trains switching i1s don€
prefilgrogi thgcaogedrs of two novabl e gears, with the help

peqgt i vel f afplunger unit and cam gear
o FAF T Psedine focditty BT Rt e B 87 €iBhr sy gear criving
médhafishE%eE a sipldlflbati€ mdlor¥Bideive the keisakdtd ge@fhins and each of the
unl ocking notions are controlled using another cam )
gepr Baink és waant{er enmingependentopestionc Elaat @, iegch eag tiain ¢an be driven
r f Jre iavention, the.gear., drivi
o SEHERE e DEARASE b B0 o 952 e soenc
is s et €legidly arld ek o @httobthah itortvestior® aystdniaiWiker there is fault
nmeant for one independent gperation. That is, each,
Wl_é,l_éghe flisqi Ghapgss. BRIVIGRiapdrePainds SaF BRGRESY itsis sy de jdvmantle and
as¥irh$10 8he BF f}f%c%e'apﬂaifnp §in9c% QIo.eg P@lr @e&mgﬁc[‘ dn tﬁ@&h&oéera?ttﬂflﬂﬁ Further,
sequence 1s thus nore flexible and easy to contro
_ th¢ haiiching codonertyl wamad plapgtreamd. cahgear tphafile in srdeatd make it possible
with the difcdchan el servi.ce gnd.repair is, eas .
to JiSE 908 0GtPT 1O ARV SEVERS! GPUIEAIET. oL g i T Seanisiriying, meghanism uses
orleNBle8EiR mokcH 155 aBhiBee alll ofR88oM0bndERRADNINTE NE Bh&r without.
_gear trains. Further, the switching is done by using
ingreagiag:thegime taken trepgriqsmodnyl eperationr Benthermoreakhe Jocking device uses

Lol r.t riyve several gear .

o BFRERE B e BBl 1 58 BRURH S 58K o pociea i
acelrately detefthined positians)iaad ehabtecispasanl pdse prsfilt 4oailisdAs strong

fqQr a_ _changer without. increasing the tinme taken to
logiang effeftany operation. Furthernore, the |ocking device

. e .S, Qf .

O4F SRR Ry SN WY e
codaitisrafi anegleqine intatont, supply diieing pevies € aknthg thvey gear trains of the

profile results.in a sthrong | ocki.ng effect

ich changing t

changer. The plunger unit, wh he level o% one movable gear (the "switching
gear") is able by doing so to connect the driving source to one of the two gear trains,
which are the tray open/close system gear train and the function gear train. The other

movable gear is a "function gear" in the function gear train. The function gear which




[00 10] In a first preferred feature of the invention,
preferably the gear driving nechanism consists of an
el ectric notor to supply driving power to all the
three gear trains of the changer. The plunger unit,
whi ch changi ng the | evel of one novable gear (the
"switching gear") is able by doing so to connect the
changev td) commert ¢het driving sofirct he onewfghenwbd geai Srains\Myhidh are a tray
are the tray open/cl ose systemgear train and the
Playipresls Sstege Braritas and aplgvaionaystemogasbliaingear is a
y . b ti _ : . _ .
)R8t 8 (AL SRS bE Tl ggiped ki
inoascaentithe possibilityt dfegrouming) deer getar arbins assdviatéd with the bpeaation of a

.pl ay/ sto system gear train and a el evati on system,
aiff g e YOI oNe tefiog F GepHalegr G pegitions Griven by the
P . il . . : | . _
fuiﬁnt ou%ccgggfl t heérp%;%r‘iﬁtaein{la?:t 5‘ o? gr oyﬁﬁgﬁtsﬁe : gear ﬁgﬁ %gar trains

are rmait rig ars sperativeal ewnditiarh Tlep furationngeaft teain dthsic involves the tray
n i s separated

changer. The tr.ay .open/cl ose operati [ at .
P‘?Yp%ﬂ%wéﬁt%? 8 §h%?lF€aéWnbi,ystFﬂlearefgaw&eﬁdﬁ f@%fépntw& Fespeftive gear
trafis) @hd pOweF isVévitdhad beRRizh Théds AsPR thekRBoMIYehE This is because the

function gear trains are not 1 n an operational :

tWeogRar tiabys. arg iepetatadcencorfteyermother.aFor ¢xaatplé,rtheleleyatiotheystem' gear

: | . dth | evati t .
ol AL E, B e 00 U T ctomin
sypteitg} and shis vpératiatiwilefolloenart fsratitsi Bygthehty plawitb@osystem to-drive

ear, This Is because the two gear trains are .
2 B frane dhg disc agtandby appsttinsr to ther disk segerding/repsoducingaposition. The

sepatiédbe elebdt .nnsﬁf‘e?rgﬁmﬁ Qhed{r%%?)éat}}gsg cécc:%yes&en% rsiox&pliﬁes gear train

ecor di ng/ reproduci’ng secti on
de§ighearsit tamrol s Yéittene abelvet borsidepationt ithe) phirger fult! @ B& used for
o&gration by the tray play/stqock systemto drive a )
SWichiper ¢oarat Famdr e dormbriyepb it rayhoreaVdlore stgm and the function
gehefaind _’I‘Bg/cﬁﬁpgé%g HE L5 fb?%'wtiﬂcﬂf‘ﬁg of e tgg%pﬁﬁiﬁtdoﬂﬂec‘?ifont(ﬁeﬁmction

el evation systemand the tray play/stock system
geat tighibeivesen geeairay play/stockl egstgm and theodenatioh sydémh t he

e _consi,deration, ,the upger. ynit cap.be used for
(0GR ARSI R E b d et EE Fotf sl B e Tt pay BE cam gear
hae R0 file Qs @hstet tﬂH})@ﬂﬂoﬁ B€ a ffliteioh QBver G@REe b F@hdlion We8r is attached

camgear is used for sw tchi %Of the gear train~ ]
to the)hael iperfilefoffthe dencsion lgeerr Whesi theteanwgesr ishas its ejgin position

| St . e Lon syste 00 12],1n
OB RSN, HEA S EhEI AR D bl Bl sy
totthe élewatiohi ©stent. hWeANMhgeedm ¢§vas rdtaidsOtd lac sécdné Ngdigdn (PLAY.
éﬁﬁgﬁfsitLon ?% a function | ever where a function gear
D BRsEeR): the fumctiondever pughesithe Hinctipg geanfiopinote engage the tray
pldyeM6ek syag the camgear is at its: origin position

HOME position), the function lever lifts the function
[0Q)3d rAagprding tengyagrend Ipeefered feagire € the inveritiom, dlecinadraotion between

system .\Wen cam ge rotates to a second position
0 BEHRGO B PRE i S R e PTREH G CePoRear QURreo DN 1o HOME
pokifién fa@ Ghé PDANCRHIRIVING pAditfHY 8BSl ehd [e¥] of the function lever. As
the function gear train and the cam gear (tray open/close system) are separated by the
switching gear, when the cam gear is rotating to perform a tray open/close operation, the

other gear trains are not affected. This is useful when the open/close operation is



pl ay/ stock system [0013] According to a second
preferred feature of the invention, the interaction
between the function |ever and the camprofile, while
the cam gear noves between its HOVE position and the
PLAY DRI VI NG position, changes the | evel of the
function lever. As the function gear train and the
pecformeé avhilgtonatrayrie silbctse a&}e%ﬂn‘)g/mpmdaﬁngropéﬁdoﬁ)ysm&e&t means.

tchin ear, when the camgear is rotating
thﬁe% e agrcay dsive irays de dhe Bisf mléﬁ@glrtaq@osﬂmwpthg@aaffectmg the
[ This is useful when the
tr%/reﬁr%[r Eécrhgc{ulige;gé [ sn7 performed while one tray is

[08 hﬂj lact thnnd plefem:d) fekiturg/of ¢lpe Dovantiony tiepewiadhinngeasiand é’umdtlon gear
that the cam gear can drive t ﬁz)to t

arg BRI SPARE A COPBSEL R DRSOV G e F Ay Y oving: W%‘f y up or down

1024216 crafe RBF EmentRe $ink uPhe EOR Iddn 4yttt
lnpr eferred f%gt %gof t he |n\lllgnte|%n thne }EWI t(;[Eilerg@arteeth of both

gearschre deigniedrio gevs tapenfacesswd their mmggemtdethamcvdmw taper faces.

S TR T
eaby' Bedi @A adenftind asd 8ds§ Fear AR 2GS Ahe iRk BurPlced HiRimiz@ 8RRk of gear

are designed to have taper faces and their counter
teqbéwttmgé@tnveanmogws taper faces. [00 15] According

[q(ﬁ N 81:% rﬂr{h&rﬁfegeﬁ][f%&me oﬁéuglg/g?ﬁcgﬁ 5?&8@8&‘? eézlfgg gxécgg )§econd lock

leggavtateivhas ehe ddie geap@itatedifol RIS beiwdelItE€ gbdtardih$ bf e function
gear, teeth hitting between tw gears. [0016] In a

geﬁbuathb? Brst lockdevaTawhich logksithe trayplapistask, system; gear train, unlocks

odlf’ Wheh B¥R gD tReSBIRE FLAGPC%RI‘{/N@ ﬁgﬂt Wh Y?ﬁlgsg&%d lock lever
cam gear rotates to select 'between gear trains of

whihle ldols thei edevatign aystém giear. traih anl‘otcksd)nly @dienltlea/&rm gedrirofates to the

Hbﬁ/&;s the tray play/stock systemgear train, unlocks

M-cam gear rotates to the PLAYDRI VI NG -

[00PF Aéc%?dmﬁ‘% bR folifh $RGERE féﬁﬁh’e tﬁé’ %ﬁloc% Wﬁtﬂoh %ﬁ lbﬁt(l:‘ltal%@k levers

el evation System gear trai n unl ocks only
mgtelaf;s ﬂhft dtegtions athavhidhOVEhe ofintiiam. ge[aﬂ(lralﬂ] 1sAen:gngeld ngVith this
rth ef errred f.eat.ur he .unl ock positi
copfatrgfany 6 et Y reEo0 TA rERBUAS o he 8 oS el et coive the
trdytpehlenst ispdlert @R4r thdin) the tom @BGA0REh gldbv fdrhip‘e‘rat ing th the lock levers

configuration, the unl ock period is mnimzed
willjetatebeth dogk levarainse they lggkine steise Thes all copeanetoee Tocked while

groove for

thE Uk EARERTs rlBfing 1 HRILRSEhpetaGT 3T DOVR | 00

[OOBSJeh'nsalﬁﬁletdfmdfd feanice g the dheentibhjithe Rbel cOMROAMBEGN gear is
are |l ocked while the disc changer. is Pﬁrformn

halbgeeﬁ/%s‘ “ah 8P MBYeEs lf)fmyeqrg]twq) rpogmpp,f eligrt@]eeﬁrlsgaosny lon is the
orfgiRbbsiflo nd R 0¥ bbfflen 1% disBiRL aBbr IHACHHR ObLiABN where the

gear is
rotation of the cam gear lifts the function lever to another level.

[0019] According to the fifth preferred feature, the position of the cam gear at which the
motor is connected to the tray open/close system train, is preferably set at the earlier
rotation zone in order to maximize the usage of the cam gear. When cam gear rotates

between these two positions, the trays will not be moved. The cam gear is rotated to




changed as the cam gear noves between two position,
where the first position is the origin position and
the second position is a distance after the origin
position where the rotation of the camgear lifts the
function lever to another level. [00 19] According to
the fifth preferred feature, the position of the cam
RIGRET the trapideitvirighgear nitoat this timenBot edys onlyheill maye after the tray

open/cl ose.system fraj is preferably set at the
dre&aggf@runm%w@ﬁteiyoﬁﬁgﬁﬁ order to maxinize the usage
[o?im(gtmea SR &%Peﬁred%@tﬂr&@ﬂhﬂﬁﬁ‘&erﬁi@h afh%Sﬁrstbg)Uéﬁrﬁfeér gg\fﬁn{sﬁas a hook

positiohs, the trays w not be nove
prg@lzrthatgoeningt etbckngBprREBEN 4 pley gearyto dompletgthg deukingmoperation.

Rl o S Mot RSBIS of BShiey BRarretéraby has

a Rip¥t thcBItRAtCEEREs bR Fhtef-focRingt &feck MHBHeOMrst 1dMR feV&St hook profile
| ock | ever | ock has a hook™ profile that goes into a

- whencthe figst Joakf lever rotates tplthe/logling positionhecinterildekingefifeatdocks the
oper ation. 00211].,.Accordi ng,to,the sixth feature, the .
PIRE R Br 1T OBHUPR Ry BB e e <Al S Hathe n B locking
- diteafiér whag extbhal vibF2RheF iRPadtdire trah S ltieado efef 6t c_H&h%é‘r).
the first lock |lever's hook profile when the firs

[002%kIn) & gesienthoprefeseed: ature of Hrekinmentisos ithe saeondileck lever has a pin
| - | | [ bl .
e 354004 L0 ARSI o119 b FudlqPf o

opefstiohng di recti on when external vibration or inpacts

@iﬁ trangsmtted to the disc changer). %00221(, In a '
- [0de3ienedordipgte theseveath picertsd qmiodimeutn theolocking eprefileopny the UD -

‘ gelap fifs qusrt?@%a@espéwﬁg%g,gdrel & Babe 18% 'éﬂ%oﬁfgﬁir%)@%( iﬁﬁ&gtaper faces

groove profile on a to conp
proyidestrioos) mak£i0 81 a-Avic of dhengecbnd {dvk lseareidtdo mtetler loeking groove

ProRis ot S eeptt ekifeferdy baoddh 4B IR O DD gear and

reffOhi d fodpdSitbARBENhEHTS: ther Qo ERS/ERE iR Qifiof.OF a:
in of the second | ock lever to go into the | ocking

- [0924dolrea ecfghtt ipreferreqt featurhi of, the lievestioonwhew dhe reverting/seproducing
. selélt?]oend %‘go Is Eglgftﬁc?rg%fp ag r%l% hﬁ%ﬁ%}t P%?FS{O#E s9§8‘r5 g%grd train3s Pclcﬁ(ed by the

firktelook (hveg/Afed thélsklédtionopetation is ¢dRRét, 1he fastlotitidver releases and
preferred feature of the invention, vvh_en t he o
the gear Hringfrsr bauednly theeracpulinglrprasiugingspositéan. ot 8fis gime the
r Y. e t4aln LS.4.0c .
¥ ook 1 B 0K o34 TR 058, LT Lk Sraion, o
trampeersd ishde iphate irp iveilemovdiéntdi 4 diold onkan &errack @ éackeshe whole
ear train drjves the tr

ang. Z{he a .a}; t B t hﬁ .
reeQLERLAPPGATERs sertiondy t %QW‘?‘E&’.OSIRP_ 1 Where therselepted tray is played.
ABGCRRPItRIIO A tBY @lragllpﬂféf thel 6 Bda? Yéthie® o BXEFIOMIIBE; ﬁ?l’f té)elock the

train. After a clanping operation, a transver e's
play gaap irpprdemiol Iockribe drayririving fack wnibn an UD rack to | ock

[Ob?ﬁ x,&?olrging to the eighth preferred feature, the changer locking device unlock
period is minimized by unlocking a gear train which is about to operate at the instant that
it is needed. A tray driving rack unit is locked when the recording/reproducing section
performs tray selection by moving in a vertical direction. This ensures that all parts in the

tray driving rack unit are maintained in a stable way. Thus, the elevation system is



recordi ng/ reproduci ng section in the current position,

where the selected tray is played. After conpletion

of the clanping, the camgear rotates to the HOVE

position to lock the play gear in order to |ock the

tray driving rack unit. [0025] According to the eighth

preferred feature, the changer | ocking device unl ock
coprectlyodligaedritmithe zeldctoy tvay aftks tige &ag%lechbxaidpeﬂﬂhﬂoﬁhlsi Somplete.

Cq%?.'gg;te]éff, a_lﬁo ﬁ@oraI e{gg]grﬁtpl{l]c%pé Qgchgaéﬁ qgg%wb%{hsé tpailed%v(ljng r’/;ck unit is
opélea@éi‘f 4 "GVeChr 8 Ode?\ge ﬁéco Fbcoﬂ:ﬁﬁé/%ﬁﬁ@duu ﬁﬁht&% %nﬁn standby

by noving in a ertlc |rect|on I's en
poaitllonp'ﬁhrs ensureq thet the regordingireprgducink sactioh 1saaIWays accurately aligned

t.he el evatj.on syste
to{fBE AER By Pyren The ef fStHer@ck Shisct GuTeag, gy stae pin that
Eg Ao I8¢ e i
gor eco(r)dl ng/r e%&o}gﬁf:kﬁlghggitz ion i sbﬁérgtﬁ%ndgom%b\éﬁﬁltaﬁg%n?lgg@that the
reeprilipgmeprodeding mqtlon,strasom disedre mautdines at the agcohhhgv/e@noducmg

g AR TR N T —

of S€Ed | Ganpér dkWaxfe aAUTAiY WFhEgnss, ﬁs»y the a‘ie'ci%&ﬁ;?eq at the
tray when the tray driving rack unit operating.

- reqarding{repreduqing pesition. Haedist ehangen @awlﬂmsabfk trandportadh ewhlle in this
COBE@ ﬁlanplng operation is conpleted ensures that the
recordlng/reprodu0|ng section, tray and disc are
mai nt ai ned at the recordlng/reprodu0|ng position in a
st abl e and stron Qsition at al inmes. Wth this

| confl gur at i ont RtI RIRTTQN O%fTH%R&W$ is safe
|
1 e AT B
, ent‘dmdsndmi it aatamouhatzéﬂtratymalreopenedhl s condition. BRIEF .

;ES\ISFTHE W [0026 Fig. 1is a . i
per {3)do ¢ Rrestedem %ivéet‘}’s pc ﬁ@éé?rcﬁhﬁg’lltgovaﬂous
opEﬁ%oH§ sme&raygmfe{agfaﬁng Bind/of hgatrﬁ &cn@mﬁﬂé Lé %8 c

opened; Figs. 2(a) are emat c SI Vi ews
t he Hgs¥axiy anpdar VIszfAth@dwachangsr acopraliregt tIOdhkSeIOBOdIhEnt

tra a_rec rdln and/ or_.repr.oduci unit of the
di SZF?%"’%E@ 2 efifhr F%(%’f" e vego, oL AP SRR di sc
charRigr4 @cacs@dsdwle@o&‘metdi& MQ&smwmnFign(a% b) is an
enl arged perspective view of a part of a disc

Fi g.Fig 138 aasegtﬂcavél viegipidhe dise cl@ﬁngér akemgeng Epohp- h%m Fig. 3(a);

chardB sl shophelFRiliP By bl gplohinsir g dis
charsgea; pl an VI ew shovm ng a detail of tray opening

ni of the disc_ change
751@ a bottom view of Fig. 6 fogusmg on the tray triggering unit;

Figs. 8(a) and 8(b) are plan views of a focused part of the disc changer showing a
moving process of the trigger slide plate for triggering trays;

Figs. 9(a) to 9(c) are plan views of the trigger slide plate showing a moving
sequence thereof for triggering trays and locking/unlocking trays in a standby position;

Fig. 10(a) is an explanatory drawing showing various locations of a boss portion
of the trigger slide plate;

Fig 10(b) is a side view of the trigger slide plate;

10



Fig. 7 is a bottomview of Fig. 6 focusing on the tray
triggering unit; Figs. 8(a) and 8(b) are plan views of
a focused part of the disc changer showing a noving
process of the trigger slide plate for triggering
trays; Figs. 9(a) to 9(c) are plan views of the
trigger slide plate showi ng a noving sequence thereof

for Rigs.ddé)itagl(c) mlaﬂﬁiewcvf lai tregy/ dtiviine ¢ an nit KRySing Rngagement
st andby position; O(a) is an explanatory

I
mma@gemwhﬁge%nhsg@w ocations of a boss portion

of LB IR 12 MBIk Bty il i thoron of s
tragrleclpleger; vi ew of a tray driving gear unit show ng

Pl gd E15a)'s 66 cxplpts] SrY Rp T PG ESH Fithgs show ng

a segy ef‘f{ﬁ) Rf 5 s?gétiv%rhé\{' o?? c&'h?)été %ggmt)ﬁlvcﬁ“rthe t%é}gdrlvmg gear

13(a) an e ed view o ray driving gear
unit; g. 13(b) 'S a perspective view of a con‘pl ete

ass |y, of the tray.driyi.n ear .unit 14 is a

or 0814 B2 RrBeHR vift of IRagralr R bttt gt G 7 ety méhanism
fog@g&mgachamsm for driving it; Figs. 15(a) to 15(h)

are explanatory drawi ngs showi ng a sequence of "RESET"

t he KigaylS(w)itwil H) geeaxplanatory dagingsehpwing ssedeendees/“BESET”

thg tra driving gear unit with trays at the standby
pyay {18 EBET™MY 77 s an enl arged perspective view of

t he Rigays dial s¥de e D@ theltityt driviihidlgdat avft vath trdyR@t BHe0HaBy
posi tion; Figs. 18(a) to 18(d) are explanatory

POSHiR; ngs showi ng a sequence of the tray driving gear
t
unl F1E { §§rah\éhﬂg%etd ﬁ%@g(\%ﬁ%}c@%\ﬁg?g}e tfa \glg%éé)ar ES&W{H trays at
thé.@t(abdbyl positiont de vi ew showi ng the tray drl Vi ng gear
it_which t t F 20 to 20(
B S B0 ) oo S b o
drfsvtrilg%:%eg‘} ﬁﬁﬁ‘f'éx}lﬁl\/#ﬁgsﬁay%%g BYP5ie R 1dpAB bbomlie di ¢

posi tion;
Fig. 19(a) is a top view of the disc changer;

Fig 19(b) is a side view showing the tray driving gear unit which engages with
trays;

Figs. 20(a) to 20(c) are side views showing a sequence of closing the top tray
from the disc exchange position to the disc standby position;

Fig. 21 is a plan view showing a total layout of a driving (gear) mechanism in the
disc changer according to the embodiment;

Fig. 22 is a plan view showing the details of a main part of Fig. 21;

Fig. 23 is a perspective view showing a gear engagement around a switching gear.

Fig. 24 is a perspective view showing a gear engagement around a function gear.

Figs. 25(a) and 25(b) are schematic side views showing a first gear train changing
system by a switching gear;

Figs. 26(a) and 26(b) are schematic side views showing the second gear train

changing system by a function gear;

11



Fig. 21 is a plan view showing a total |ayout of a
driving (gear) nmechanismin the disc changer
according to the enbodinent; Fig. 22 is a plan view
showi ng the details of a main part of Fig. 21; Fig. 23
IS a perspective view showi ng a gear engagenent around
a swtching gear. Fig. 24 is a perspective view
sh oinggZ?ais agerspectiregdew nf adumdtiod levek und b ifenctioagear in an
51 25(. éqand 25(b) are schematic side views show ng
as%?”%ﬂ’§? JHA% train changing systemby a switchi ng
gear ‘@éq,g emati c side views
shovglﬁgﬂghelségé gegll}%%q? a%‘én%c gﬂgl ng system by a
f undiigaiB(beiam; penspeéti\g:. viéw shewmgibe sytecprofites\it ehe lotvemside of the
function lever and a function gear in an assenbly
Cagef@ti on; Fig. 28(a) is a plan view showing a cam
ear
out o Eais F Rk Mddn REIGPRENYS SKAEREHMe M theWhiving
meghgnis@anitige duscbt:lmngerdl agr am for expl ai ning a swi tchl ng

nod r| Vi n mechani smin the disc,chan
g Figed 8 g0 Y e oRon s el SRERAIOE SRoipndy the dis
chagsesy cl ose system in the disc changer; Figs. 31(a) to
31(d) are plan views show ng the sequence of tray
operfiigy 316 ée Al (dd Aregam viewishowing dhe saguerat dfyray apening

opg‘ﬁa?i[)n v&ﬁh&ls a§1 gggrntl%nlgg% %;g aga%fl Sgrefpea ive views

ovmnga slide plate;

Fi 9.Figs} 32¢a) &n@ Bab) dieperspeomidtieds geding fa&h@g&‘}ear and a trigger
el evation systemin the disc changer; Fig. 34 is a
slideplaffact i ve vi ew showi ng t he corrponent s of the

-~ ele [
st e\p@%i %;Slé rlr% np‘r”glfil ﬁ% %gc‘era?é G#V%Wr a\é\%ﬁ% @e dlsc
chaﬁgea,) and 36(b) are per spective views respectively

sho the recording/reproducj ng section at an upper
}%lggﬁ 18 ARTSPREHVEIEY ‘PWWS&‘ € ¢Rsapanepts;of ths ¢levagipniugit; .

a pl@p. 35 8Y M@Qh&w&%@rstéﬂ Bkdcah pfdrlY oR b 2hEHAEWD rack;

systemin a disc changer;
Figs. 36(a) and 36(b) are perspective views respectively showing the

recording/reproducing section at an upper most position and an lower most position;

Fig. 37 is a plan view showing a gear train of tray play/stock system in a disc
changer;

Figs. 38(a) and 38(b) are plan views showing the movement of driving trays
between the disc standby position and the recording/reproducing position;

Fig. 39 is a perspective view showing the components of the tray driving rack
unit;

Figs. 40(a) to 40(d) are enlarged plan views showing a moving sequence of a tray
catch lever to drive trays from disc standby position to the recording/reproducing
position; .

Figs. 41(a) to 41(d) are enlarged plan views showing a sequence of an operation
of tray driving rack unit; |

Fig. 42 is a side view showing a clamper unit in an unclamping condition;

12



Figs. 38(a) and 38(b) are plan views show ng the
movenent of driving trays between the disc standby
position and the recording/reproducing position; Fig.
39 is a perspective view showi ng the conponents of the
tray driving rack unit; Figs. 40(a) to 40(d) are
enl arged plan vi ews showi ng a novi ng sequence of a
t r ayFigc4d sha didereewtshodirigvhe thamper furioin ajd':lampﬁtgadmdﬁmon
osition to the recording/reprod C|ng posi fion; Fi
51( igy 44 b fargeplan |V§wg$1ﬂ> PoA kSR OR fays at 156 standby
posfifaence of an operation of tray driving rack unit;
Fig. 42 is a side view showing a clanper unit in an
uncllélgpﬂi(g) xscarrdautwow othraﬁlgckhSen,s a side view

sho uni.t a.c condi tion; Fi

44 | 4%‘2? B %YF Y}Fg\ﬁ?élﬁotﬂyﬁl&n‘aépq%’ékl ng system 7
for tipaysisat dlggrﬁﬁq sﬁb releﬁﬁ%bﬁllb_%etwe%h anndgléﬁlaﬁoén%lﬂ and
plan view of a tray | | ever 45

logking tpes pf thevitayw of the tray | ock Iever F| g 46 is a

d t bet . ..

poe H o R AL R0 Gek Frliree BEE B VG o <G Jevppy iplocking
trdy@ aft ftafidbydpcRitmt ar ged plan views showi ng tray | ock

l'evers in locking trays at standby position; Fig. 48

i s aligedSisecnarspectivesviewfof theedis changerafiqpe front gide i ostate in
wgltcgﬁhaébt?aﬁ a?é Eeci a ﬁhg\g{%ytp%&utoﬁays are | ocked at the

pos per spective view of the

di scFlghasngear pe‘rs‘péﬁmfeeﬁéw&iif de: disc chadf@tfeorh ReatRidelin alstie in which
trays are Iacked at standby position; Fig. 50 is a
thf)Fréﬁs e dosker shitalby nogitenng mechani sm at t he

rec oFlg' 5O ENLP G MBwi fO'ch'ﬁg nfécﬁémsr? El')e @Mdﬁg&gargduciné

are peéerspective views s oW ng ISt l'ever
sestaond play gear in a lock condition; Fig. 52(a) and

FER R IR TN U TR TR

sem Play Eéar%ﬁl@ck@oﬁﬂltiﬁhew and a per spective view
showi ng the first |ock

Fig. 52(a) and 52(b) are a plan view and a perspective view showing a first lock
lever 93 as a locking device;

Fig. 53(a) and 53(b) are a plan view and a perspective view showing the first lock
lever; -

Fig 54(a) is a plan view showing a locking condition of the first lock lever.

Fig. 54(b) is a plan view showing an unlocking condition of the first lock lever;

Fig. 55isa perspective view showing a condition where the cam gear rotates to a
position for unlocking the first lock lever;

Fig. 56 is a plan view showing a second lock lever as a locking device in the
changer mechanism,;

Fig. 57 is a perspective view showing a second lock lever and a second UD gear
in an unlock condition;

Fig. 58(a) is a plan view showing a locking condition of the second lock lever;

Fig. 58(b) is a plan view showing an unlocking condition of the second lock lever;
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| ever; Fig 54(a) is a plan view showi ng a | ocking

condition of the first lock lever. Fig. 54(b) is a

pl an vi ew showi ng an unl ocking condition of the first

|l ock lever; Fig. 55 is a perspective view show ng a

condition where the camgear rotates to a position

for unlocking the first lock lever; Fig. 56 is a plan

Vi ew ighiﬁ/\ismgplm giewrfc daocgeak explninig @ dpeedtionghetest when it

in the nmechani s Fig. .57 is a perspective
ro{?feéﬁlgt‘f égé'ngéfﬁﬁﬂtef SQQkWésgefhr%’@na second UD gear

in ane sl RekpebRetivd Rl shibW-a 3Rl 'w?n?e tated t

show ng a ck})ckl ng condi tsﬁon aof tﬁl)g segon m‘geﬁif\isroaed oa
poFitign f518vérli9>ck13g thepeamddbdnlesepwi ng an unl ock| ng

con n. of the secand | ock lever; 13 Fi 59 1S

o1 art 51 Shs ol besTieaaY sERETE RISt LRk gessemha prevents a
mé Nk bf M@Q&dr&mg/r%sr@&&smg $ecliofy lv@ﬁﬁ \Mlé 6f @1@ %a is at the

[

count er-cl ockwi sé direction; Fig. is a pefspective
remréwgérhmmgpm@p@mmmmndhere t he cam gear is rotated to

K, |
c, L o S oo SRS GRE iR,

systemthat prevents a. novenent of the _
recor di ng/reproduci n%}sectl on when one of the tray is

“at the r@@@ﬂﬁlﬁa@}é o GHE BREFERREDIRYBEHIMENTS62 i s

r at . . . .
[O@Z %&ﬂ E u%%sd m%rﬂg HF the PRSP tiaR \6111 bg,described
w1BR5T&%BthB&aabﬂEbﬂi8d bROAdgs. Her ei nafter, preferred
ntiodl nments of the present Invention wll be described
[O&} §IH18-f 8 adsEwestyver iew shewing Arfliscchangstiaseer dingGo 21s] present

enﬁio%mént in atd P@lﬁlﬁpﬂp&%ﬁéﬁa{é/ béé#oﬁh%vsy' sHOwf ngl?%c t?g la?s%gzpanger 1is

according to the prese odi ment 'In acs
pravilled withs: puralitypefiiegs TAdn sheoanbodimBitg thedisct dhanghirdcis provided

wifh BV st B8 2o 35 bl e Bpbadimeted e e beg differen
nuinbée of fr@ysS Flach kl@?q| i8dapHbielod oan@&ﬂg d &‘is@bﬁﬁérem m%nay be

there may be a different nunb of trays. Each tray
a 1@52%%\?&61@& bawing 8 dargsridigneteivfsil CEmtohesmaHu disEb Ifiving Dsmaller

di sc haV|n a, l.arger qf 12
aififiiorSts SpdBhihdl SRR s PRt g el affinfo Ghenger 1is
alsu‘prdﬁudedl diithg @netalle Tboﬁ-hlk@ ghdped MBéthanit&llch@saPhBich kBfres asa .

disc changer (1 is _also provided with a generally

hoygjng o ﬁ‘éoﬁmﬁﬁé@e ReaY T4l chassis 3 which serves as
a.  Each tray T can be stored within the mechanical chassis 3 in a state that they are

stacked in a substantially vertical direction perpendicular to a main surface of the disc D,
and can be moved in a substantially horizontal direction parallel to the main surface of
the disc D.

[0029] Figs. 2(a) to 2(e) are schematic side views of the disc changer 1 showing various
operations of the trays T and a recording/reproducing section 70 of the disc changer 1:

As shown in the drawings, the disc changer 1 is provided with, as tray positions, three
different positions which are different in horizontal direction to each other. That is, a disc
exchange position X in which the tray T protrudes outward from the mechanical chassis

3, a standby position Y in which the tray T is stored in the mechanical chassis 3 and a
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housi ng or an outer franme body thereof. Each tray T

can be stored within the nechanical chassis 3 in a

state that they are stacked in a substantially

vertical direction perpendicular to a main surface of

the disc D, and can be noved:in a substantially

hori zontal direction parallel to the main surface of
retdildmy/mpro@umh@ @Bﬁiloﬁ-mﬁ whi¢lethe tRy 2( 8)cofreetl s pddtitatet €o interact

g}eg i ews e .di sc changer 1 show ng varijous

Wﬁfb F?‘Hﬂ’é)g FPTP weing gerdion 79nEh%rqce@ém&4rea§qdue@gm9§wng is set at
neﬁ?ﬁtbhéknm e ﬁfecﬁ A bﬁ sfs I@aﬁtgc?fhe Jstandﬁf 83{18 % 48 near an

dr awm ngs, I sc changer I'sS provide _vv|t , as tray
emscdoﬁhsmebhamml chassfsey. ent positions which are

(0P307 Rritth® ERSnGEE Bi5b Hi6 RPN ALY Hete 1laghis RESET
stite Oilf t‘HQ ¢ %%Wre%éﬂt ?&J\I\}:}Q ﬁlgﬁgﬁhé’\fyrl gt‘a _’F‘i has Shied a%d iaﬁgned with

st andby position Y I's stor
orterpmothec htthe skahdb,yhlmsstum 8. afilek mcdrdmg/reproducmg section 70 i 1s movable

/ du L1 ch the t
lnrag‘%gtr%ll agf‘f{r Se?%;)o E (IJI{S lglr 2@%@5&? hlgneftrpotswém the highest level
trdyeT Pisthtdted ﬁﬁﬂé&&@ﬁi‘g‘/r@ﬁro%lﬁ@ihg PBsifin ZThe
recor di ng/reprodum ng position Zis set at near a

[083kIFiBR( h@mmncs:af dishexnbangiBg stated. ﬂmﬁlemamdnywn in Fig. 2(b- -
ent.ra

pgﬁ; Frgi(l \e(: 11n§ yed 1o ¢ t dlrs]?e %%%%quemﬁbo r% at %I'lcﬁs q? v l}a?e ?Q}ed that the
dlé’c(sﬂ) (bengﬁéaah) beshiR0h the IEBRE rehatdl frém thdtrsysR5IRIving the trays

state, all the five trays T except for the highest
T pag By ong ﬁymﬁpp & bottanpras sheva imthegaguengs phimagee 2@nbith 8(b-5).

0B a1, 0 0341 A L 5 ORAL PERS S, g

speblﬁwil triay THE ghovad &) tlﬁtreddrﬁlngquhegﬁcu@g)pdﬁim&ﬂz foethe standby
is stored_at

|
N TE T N T L £ s
oxﬁﬂﬁe‘éﬁec@ﬁéﬁ&dﬁ 150§‘ta.1‘fjéds Gflﬁ)%ﬁgbalﬁ HHih ﬁtt@i)@ ﬁgrf&&nédqﬁe Eetc@lta‘?ng or

shown in Fig. 2( , all trays T are
repiiodyciag sigamlghquos can me»chamgedrhyeaxchang\mg the lspecifiddetty. With

e} @ RIE ST 3Re ErtrteppLohibe B30 s Pcadt a5 36 REGE shown in

stdly Fne2(hy, 08t 4u8e tHeQH t 949 TS 1§Bawtd e kR rERFMPRISRICRE unit

i mages 2(b 1 toqﬁé %Z@ [0032 Fi 2(c) shows a
053 he é%qusﬂcer delage rlode Eigwa cs)ashew haw thedstys efe successively

d h
recor 5: nlg‘}gg%ﬁﬁghég g%ll&(%%yz-rf g?mrr?\é: s: gn:jbs

[0p33]i Mo@efbv‘c’r d?h]gl 2(8) shboppedrit e disc dxeRargand @hte@during the recording
cording.or rep [‘Od%ICI ng sjignal on the disc D on .the
anéf?éé?ﬁf?@éfﬂt& %@Fraﬁlqns S CARPBIS 3 FHeeRhanging wWhile fray J tipairibe
B : n
rf:(:an g e ex C‘{l‘l g%qgélgexc ﬁan(é1 lr? %Hsﬁgﬂ{é dg%‘l @lag%gtnrl %/é.esra&%
comﬁgtlratloleaspﬁlgt 2(tcel )Fin gvhich( all th dlsx:h eredn n]mmmmme gdsition X. In
thé 5B eSshgwn ?n Z(C’da ESE excep% Poer tl%%?a%fTTf W?l\ML supports a disc D during the
recording or reproducing operation, all trays T (T2-T5) are positioned at the disc
exchange position X, and in the sequence of images 2(d-2) to 2(d-5) the trays are closed
one by one from top to bottom, so that a disc D can be put on and/or removed from each

tray T (T2-T5) when that tray is the uppermost one at the disc exchange position X .

15



state Fig. 2(a), because the highest tray Ti is

| ocated to the recording/reproducing unit 70. The

sequence of imges Fig. 2(c-1) to Fig. 2(c-5) show how

the trays are successively noved to the

recordi ng/ reproduci ng position Z [0033] Moreover,

Fig. 2(d) shows a series of disc exchanging states
[0034]iFig 2(B)eshoes dr Bigh G(1-end/20¢-5) £ peried wf imgpegpetich aitespective

for exanple _ a disc exchanging while tray Ti is at the

full peperistaws pERedHye ﬂH@%é@.r@q%m& andfpgrepzqdammg apgeAfion. In each
t
of Yo SaNIGHci iy R RO RL AR hiin 2

allﬂhs otheotraps T hre pashiioned at the disowrchangépgsiti@{ K- A)dlscEEcoaptbe put -
the tr T1 which s rts .a d sc D, during the

ory B sprissmohaie Fay Ph e R Toge Yt he Gy isih fieclys Gxchange

po@II%nB?)wmeethQ astD oned s g%mﬁaftrﬁly fiCthe PORAAGE %%g(%cfu'tcﬁlg position

X, and in the sequence I mages 2(d-2) to 2(
Ztsrcaipsnarcmg:thowdrdmg]er Byragneingoparatiop t o bottom so

oS hF R R L T AN L o
pr&J&ﬁt fiil'véx‘}tl(ﬁf(mﬁ@ﬂ @rf&‘ﬁ% thé 990% desér'i_’oe[d%'éfb]tloﬁé Gill B 8Xplained in

shows in Fig. -5) a series of images
acmmd@me&mhlswﬁéctive fuIIy open states of the trays

OB i PP e M P BB AR R B barBPmep, Fis
- 3(bB ah@ﬁmgbdqm@ecﬁ@wl@w@h@;art@@altﬁayqn Fig. 438d SlC@lvlleW B€the disc
other trays T are positioned at the disc exchange

hﬁ@gﬂrth Sé\ﬁwx in Rigf}.qad Bigads deecporal vigw phike @eﬁCrCélglpgm ditaken along

_ln{er @gggdfromlt when the tray is in the disc
ange tion X, while the disc D on the

[OQME]CAi $}@dvnt1nel"ygs B td Beeack tray d1 leg adarge dpmoedercstéigTa and a small

. d
RBBIEE R The bR Foter SHIME0 0 JSIe DS AaHACSIR i otss disd B and a
sl &scdDﬁ_(haﬁBg'aﬁ%reﬂt cf?zﬁJ Qedic cxtnoana% &?%B%hgf?%eloé J. loaded on

present invention per orme the above-descr i by
thepreyﬁti ons will be expl ained in accor dance WI th Figs

AL N RPN R AT,

raaaT@ﬁH REEedoR 6hS H8E tthy ﬁ:fb’ﬂl@é’vf&fexﬁm@i’é)ta aép ﬁg%ﬁﬁé/ce-ﬁ“e is formed
|saS|deV|ewofthed|sc changer shown in

omihg leeft sidpiat the hack ingeas portian fribe tray EwAdw ghehawmsin Fig. 3(b), arib

r f 7
Tﬁg OIKE \idvn Olll th@tg:?t&é@é %Q?eob tkqg réa?] p%n‘rhoﬁ 't:l#]agay’af'f alznrdgﬁen%géx time rack
. Tdli Burdteeransipeping @f ahdola profiié Tg 1sdfoamed ot tigtlefd side ofthd feer portion
upper surface. Thereby, a selected one of |arge disc

of Bray{§PROsral | disc Db having different dianmeters (12

[0%?8]% PrfaltPhof tPg TR R 1P bre RPardely 834860 Hparkild WHiRbeing

stacked substantially in a vertical direction, that is, perpendicular to the main surfaces of

the discs D. Moreover, as shown in Fig. 3, the trays T are supported by guide ribs 3a
provided inside on the right and left sides of the mechanical chassis 3, so that the trays T
can move substantially in a horizontal direction (lateral direction), that is in parallel with

main surfaces of the disc D.
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In the tray T, grooves Tc are fornmed on both right and

| eft sides at the back, a gear rack Td is forned on

one side (the left side, for exanple), a step up

surface Te is formed on the left side at the back in

rear portion of the tray T. Al so, as shown in Fig.

3(b), arib Tf is forned on the left side at the back

(0030 BertraysrTt aromaked bya traya;riang gemtenit@ftphovied omthe left side of

i.s formed

tng ficphical hassf o BBRVeER re s exgBittaeipsiton 3 i ip standby posicion
Y S WP drivih® PR lunft 40l iy E)ﬁwldéﬂ (9{ th(: ?efgmdé &éé?\xatrdrcfﬂl?e f{f e)gr]e The

se aratelgarran ged in parall being stac
tray dyttingirack unit 60ns mowuntet jonain thrlmse |50mn0V(ehand akgns itselfto a-

sp%fjl? §§J8¥ a ar tﬁrg ax?slﬁerlglu'gyg’ g ?X}?erefqrggpg}reprgalécmg se%tlon 70. Itis:

tofbéﬁll@wdttﬁéi mgs Gltb B&hbiwSstatd in WhRH tHEHighBs 16lR1 fhy tr'P %the first tray)
ight and | eft sides of the mechanical chassis 3,

is iqutedtah@qdlwchanggmsm@( subst antially in a

[Ob]ar a’llzl-}%qf ?A re?(#]rrd&%arleﬂrogl&{u%égéc log; rlg ﬁ}o&@e@ qsilr;a%bth«f B-e%sgn’f located

at ﬂ’feastirrdbyfpoé'itlaﬁ &, wpweaais@tecardﬁﬂgatneﬁwduwn GeQRA 70 Istippiitted by a
rov on the | eft side of e nmechani cal chassi s

tr t%‘IW&éﬁb’éwﬁ@ﬁ farewd endhrisidereof mechanical
S 2R o R T B B

umvﬁywhlchw'whg)erdmkssedﬂdteﬁo is nounted on an UD base 5,
rmvegrtand aligps itself to a specifjed tray address,

and 1Hgssrag It PR\(shopn i iged.and dessribgd ife%lptﬁj@ﬁéﬁuhbelow with
refof&ck @9 Fig0Q: 3\1/\111"5 gk&l%édo%xpﬁh gt ﬁﬁe b d'1:§c :lgaér§4 1%'39%! ina

a state In est eve tray
directagr) paralel|to thetleft side sutfecedmfsthe evechwanicpd Ch!IBSISBI torpush the trays T so
0040 he di. cording/re ection, 70 i
asf Blre IS i 3¢ REPERDY ShSRURE20, Mupes tnePCis Hoided a driving
m@hahisinor0YdesthiBed belew wittofdiéranded 18 rm%cim b&9p§s%ﬁtdf9.@n(7tgr for
is supported by a left guide rib 3b and a right guid

driving epeh\partcgeas rains.or plupgasinitifer switthinglbetweerhgaar trains, and a

d .di t
defg57 st 06 bF iV B docalba . BGY BERHiE 35" ni ch
: [O(M]l]lAsbrﬁeﬁti(med abet, U&ttﬁy drividy gdar 98120 MYloded o Chd RRQMR of the
escribed in nore detail below with
%rﬁ]f‘éssﬂ%? @Pg an gpqy) sweclbl.ew Zar detesting trays(T toj heedrivien
to@vﬁ% tﬂé §ﬁc QJ@@H&H%G (;smcﬁf'ﬁ Sfickt fhe \Hiélfx F)f ﬁ’:ﬁ glrc@v%@ gear

to the left si surface t e nechani ca
unit@0p s Beartreven2yis nmbugted tasoveur aqngnteg@nnbmhpam d¢fithe top of the

vin 20, Further, there jg pr V|ded
el s SR kD pruer Bl in ek 2A and the open
switeh @2, Thertbg lomzifhllifaPRASAY ks @f R HAY d?l@fng gear unit 20 and
driving each part, gear trains,” a plunger unit

thesopancwiieh g@p%@rﬁ qparectly and stgblyagndltlaned in relation to each other.
Moreover, a top cover 4 is mounted on the top of the mechanical chassis 3 to increase the
stiffness of the mechanical chassis 3 and to protect it from dust.

[0042] Fig.6 is a top view showing a detail of the tray opening mechanism of the disc
changer 1. The tray opening system includes the trays T, the tray driving gear unit 20
capable of driving trays T from the standby position Y to the disc exchange position X,
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detection switch, under the trays T |located at the

standby position Y. [0041] As nentioned above, the

tray driving gear unit 20 is located on the left side

of the nechanical chassis 3, and an open switch | ever

27 for detecting trays T to be driven toward the disc
exchange position X is provided at the vicinity of the
andraatyaysrtiiggernggedtr S0 havirtg 20iggér dielaplate §2r TRS trigzenslide siake 52 is

g e i 31 &g = Yeafeaty HEtovhadimll frays:b i stanby position
arfdl puh EH tﬁ?%‘l" 18 Bhgagé Ghéh YithBe BRE Briv defNudi€XE rTl;‘r;e7 trigger slide

Ther eby ntly.l.tudl nal _svertlcal axes of the tra
platei 52i meyvegdarslidinigtat e f mechanigelchesiis 3 whibvatrigger ab en the

I t abl sitioned.,i el atjgn to each
i IR pid 88 0 318 PV St PR d 1 Firh  oB el Bggm of
medhahltal ¢mediani cal chassis 3 to increase the stiffness
of the nechanical chassis 3 and to protect it from
[084%k Fig] Dpachotiony view of agportaon of thevsesttioniof theadiskectmingersshown in
th [ay. openin chani sm.qf the.di sc_ .changer .1. The
g Gy OB Ry dRbet iR S0, 1 bpan e oy Brigger edir 51
- wilhi a\geAGafleATb 4tiohnetfed 16 ARAEINE g&dr 104 ibyiakbst 5BV fiktellifida groove
t he standby prSI tion Y to_the disc exchange position
11¢b (see g o)pfithegam geardddr (Wipnithe cams gesraldidrig rofated; the bess Sla is
j T, j [ I j e .
yehgﬁ ta?!log%%rcé gveltglreﬁ?offféa(%gﬁ% cegllé g?oggg r1 ?ﬂkﬁ, iﬁégﬁys-the qHé’geq gear 51 is
rotaderkdromtde uppoaji Bosa b 1st Anaby gparadk Hib orathe tidgisen gdar 51 which

trays I to engage emwith the tr driving. gear, unit_
‘engagcsidh ¢ F%cgggw%gﬁﬁg of thsteigeershdsalate Syl pyshitherigger slide
ot el TEORRTE %03 o 3 416408 e i
8(byofi-l es 3d on both:the top and bottom of nechani cal

TOFPAR S TGVt o 15 Mgt bRt ieah i Tl e oRads? S Plate 52
- THeO@AISloBID 1e98r SR prévAded WwitH 4964KRE ﬁﬂaiﬁ'le S (a%n%?(é}yé?t, E&_ example)
I S

Fig.. 7, the trigger gear 51 wth a gear rack
for Inckmgttenys ot staadempesiféen Y1 The lgckingyre§less3a canirgls the trays T at

o A Gy g R S8 oSl oo

thdtrayd §. driven in accordance with a profile of the cam

b, ,th by the tri ' d
o HHee. 3 s 8190 hapisceahing predbires s rigegestioe e 58 for

- . s _ o
R0 85 7, 8RBl 20AARF e Bpfod il of
the trégger slistpenlate 520 @he pbsstprich $2r imtivted into hanmegrdove 3d formed on
S R DSBSy St S a8l e
méviha PGS PREBL thelddSs porlid 5Tc 8Mlle et SlidOShteSde

plate 52. The tray lock lever 53 is provided wth a

| oc ki mpvirgopath 81582 “H@MIShnash forahe boss portinaiel of the trigger slide
plate 52, a moving path P2 isa “TRIGGER” path P3 and a moving path P2 is a
“TRANSITION” path located between the “HOME” path P1 and the “TRIGGER” path
P3.
[0046] Fig. 8(b) shows the boss portion 52¢ of the trigger slide plate 52 in the
“TRIGGER?” path P3, the driving rib 52a of the trigger slide plate 52 is touching the
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for locking trays T at standby position Y. The | ocking

profile 53a controls the trays T at the standby

position by contacting surfaces Tk and Tni of a recess

formed on the side of the trays T. [0045] Figs. 8(a)

and 8(b) show a noving process of the trigger slide

plate 52 for triggering trays T. Boss shaped portions
trig@er raly €h pf theitchydl', and téedytto pusinuaystiBtonbd votowatds thbeay driving

tri 9{) slide plate 52. The boss portion 52c is fitted
gq&ﬁ‘t"%g .cam groove 3d formed on the top and the bottom

. [09ﬁ7]tfl'1§e@?é3)|1@9{é§ Zhow Ia"‘}ﬁ&hﬁ% ﬁequ@i‘fe mg& ?ig%@f’ .ﬁld% late 52 for -

inclu hree” novi ng pa 0SS
triggeningothe 5ays Sand heking/ggedkisg thedrays Atie tl&Zstamdblquslmgn Y. Fig.

ke b t 52C
oG ol T 370N NG R BB e 52
is tofgh ib D38 protiadimgdrdin BRMYAobR IRl 3, 'tﬁeré’oy a movement of the
"TRANSI TI ON' path | ocated between the "HOVE" path P |

tragnlack haéer Yrncoery F p»atatrow%dlr@cmmeq pnéwgltecs( Bhe bkking profde 53a is

t I 52
ol BEL Rl TEa Tive erstyrtFg e e Shaked o i wpfipysition .
Whth €62 Hkah6rtidn 526 of tmqhggbg ﬂﬁ@g&&: 37 he86&to thd THRARSITION"
the tray T, and ready t rays T to nove towards

pagth dhe fies) profugion §2e gres elwax from, th? u(ozﬁ‘z]a 5 showndn &jg. Ob).

| |.at
HEYEYer MO LIRS 53 RM GRG0 o G coBlfor i PO 0 ©
[0048) Thigissiud to b firdeeion bAAPRItiOSrird 53d of.théirly locR(&er 53 The

shows th rigger slide plate 52 at "HOVE' position. A
plpsticspripg 3%4 é%ngdwt Aoy Flpeetr%zleck leyex Rtorotaie in the Pirsgion of the

arRIWPEnd! 'qu& thé QQ} i 1565353 lt&\ﬁ&rdg %ecgregﬁon bPBLS \[)vpr if a bending

novenent of the tray lock |ever I'n arrow
' fomenmappﬁledmnethct plastid springeS3dn Betbre Teadrivingkib§2p bﬁfheltﬁgger slide
t ouch

Kk d h .
PIgtE 37 afaphits e st nort ot Thiok Sritysp bt on ey T swibgum in
Fig i cpasSseBd ]‘br@ﬂuﬁgﬂ 5@(‘1 altréh%ytﬂhhl%%rcoﬁ{lé)gﬁarps?é &t thé fray lock

nmoves to the first protrusio
lewrdo aratber levedy Thuso mhetm lockh l@3b$3 mtats:hm/dlracnoﬁogarrow Eand

» ver, the tray lock lever 53 will remain in
u?‘&’g Sézatﬁ%sg\ggndltlon as Fig. 9(a). [0048] This is due to

[0649]lBigt1I0@a) eﬂf)laﬁlsnh@%ridhsswahﬁﬂs Sf3tle BbsstoRtid 2 éﬂﬁé‘tngger slide
r. 53. plastic sprin does not allow the

Pl%tF é? ﬁr%%“ﬂ@%‘? BRitien Rbfase %Rhgﬁﬁg”mw@@ﬂ iQGrangframa.
- “TRIGOERE oﬁ%ﬁ}oﬂr(gﬁtc; ebq{bf\/ﬁ?‘ écﬁﬁkqb (27’ eAt 2 ﬁFﬁtpm{nggaoglﬁgn trigger

directi arrow
slidp plaiteedboi? fareinploastes cemnditiong ’Iﬂﬁdtreﬁaﬁa'eeses hetldrbioes pertion 52¢

ofthe rigais h e Rtevg eeirfopythe “HEDEE SoeicraT on s JIGGER"
podiiof TPBMArdugh a "TRANSITION" position Q2. Fig 10(b) shows a side view of the
trigger slide plate 52.

[0050] At the “TRIGGER” position Q3, the trigger slide plate 52 starts to push trays T to
engage them with the tray driving gear unit 20. At end of moving sequence, the opening
of the cam profile allows the boss portion 52¢ to release the stress trigger slide plate ribs
52f and return to the neutral condition. Thus, the boss portion 52¢ of the trigger slide

plate boss 52 can return to “HOME” position following the other path to avoid its profile
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Fig. 9(c), the second protrusion 52d al ready pushes a
convex part 53c of the tray |lock |ever to another

| evel . Thus, the tray lock |lever 53 rotates in
direction of arrow E and "unlocks" trays T. [0049]
Fig. 10(a) explains the various |ocations of the boss
portion 52c of the trigger slide plate 52 froma

ovetligvlitig pithithe vay s when the'tidyks GGEeRm fios thealisc@chargefposition X to
a "EEIGEER" osition 4 to a "HOVE" position Q7. At a
the, gapdby| posiiien ‘gosi tion, trigger slide plate ribs 52f

[0?5 5| Atrihé‘@HéM}?sﬁos‘ﬁ%in'? | AdinpEre S 55 % Llngfe'ém gIZgger slide

he boss portion 52c ~of the trigger sli
- plate aibehi2€ af the wppdmte dHEMESn (fosards dre 1@&) tAta pesﬂidiFQﬁﬁh'R'Stress

i oS ity U 4elPasy Bier CHUTIERFT JUEPILF Pugyesisan opening
on»rtge czirﬁ%@}etﬁtn thh or?ﬁl Eg)n H@N{[E@Boﬁﬁont he trigger

slide plate 52 star trays T to” engage them
[00%2] Figs & 16a) toy1 ) shomothg eagagstment a2l diggngegemaft ofitray tg driving

s RE PR SR, i B B e S

posin@h Ebdfbleheypat tagibréEbyHbR ntlggetr RRAOSldte ), 1BE gelartrhamd is not
Thus, the boss portion 52c of the trig ?rer slide plate

- engeged wish &@rﬁratvesirwmg gear upORE" Afies theiteays floire eigaseed: b)ethe trigger

g 8250 B L 8 LR Yl e oy

drﬂ'mg'@eﬁlg nipQ6] Thog) al tags Wil e dtivatywasit theamé tih®bthe disc -
At the "HOVE" position Q7, bending stress start to

epr@ggyggh%)ﬁ he trigger slide plate rib 52f at the :
O@ﬂ %h bR Ak Eohffiord ttl?é"@é’afj ?a&iéb@ le?\tets)thqbﬂ%%pﬂﬁé ggé.r%lt 20

e stress trlgger S
_ wheal iemachksadli¢ standbyepositiogder Thd trai;elopk &ver 52 wilh be pustedaway by

tr1 em n](,Jh %@. Lhe &‘a 1g. [@8@21“ t ég)ettgqeéslag{)gle%iigg&o%%\;g)gar rack
Td Eﬁv&ﬁﬂéﬁmln? %Qarcﬂn?@ NOAHITRE tra‘%’ focknéver tS!? ‘?ot‘a{e's YitB%he recess
gear unit 20 w a the tray an init

- ofé@mmbtanhg (Mien Thegontaatyef tlTe hxcbmgtpr@ﬁlarsébynd p@sn&qe@ of the

rectSy Efis e e RS8R B b R o el e

exdllian‘gb PEsiEERK AﬁﬁrtreaZng%é SndHySositiRMSY. TARELall tHeQEH§E Eshch to the
the tri plate 5 the trays T nove

st@ébmpatlﬁrh%gth@eﬁrgferaptrvsa@w%m thongger atgjisg rwxllrb@ pushed to
. thé fo%}é le\}ég hWS@g g.gg ?ﬁ%ﬂﬁryn'ﬂ lg&s tlj@ﬁ*g){s "P%tlhthé g@ AsktholﬁeY as shown

I'ven Torwar sane tinme
1n7ﬁ¢§|9(a)on X. [0053] For the return condition, the gear

oG 106 b o b 09 5 U0 e M3
nuerd] 23Q1cAbIRE S oY drVE gear which drives the upper most tray T1, the
reference numeral 22 denotes a tray drive gear which drives trays T (T2-T4) other than
the upper most tray T1 and the lower most tray T35, the reference numeral 25 denotes a
bottom tray drive gear which drives the lower most tray T5. Further, the reference
numeral 23 denotes a plastic ring located between two drive gears adjacent to-each other
which enables the drive gear 22, 24 or 25 to have a dummy turning, and the reference

numeral 21 denotes a shaft gear fixed to a shaft 21s which holds all drive gears 22, 24, 25
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trigger rib Th as shown in Fig. 12(b), at the tine
that the | ast gear tooth of the gear rack Td |eaves
the tray driving gear units 20, and the tray | ock
| ever 53 rotates into the recess of tray rib as Fig.
12(a). The contact of the locking profile 53a and a
surface Tj of the recess create an inter-lock effect
antl chepplastinings23y STop drivegeaiodd Rditledwatishhfie1dlisLtight fitting
exchange. position X after reachin the st andby
copdidion .aa@ rofatesps eie splid body Withat:skige k() shovisriecoraplgig assembly of

BB OB Kb U8, 10, (L RATEY 031 298t i

stappbr rbs234, Rfimshatog trayalesretgear 24 mypsovided with eto@pamib:sﬁ%, 24b.

(0PE EiE ¥ 8 detsposti i o Fibe trag fEiind 4906 it 20 S o

mddh@nisR BF @ﬁﬁﬁg it h%'wn%ﬂ Fignat ﬁl% shaft g&rtﬂ@ftﬁj@ tr¥y"driving gear

gear which drrves upper- noSt tray
uniteXOsis engaged uwr&reairamlayegwt K2 whicha;ydﬂvemlw tge aamvg@m: hi4. When

drive 2-T4) ot her tha per nost tray,
calf] So4F 414 HBs Tt Slnotiog g ips: (08 Abafl Gohs DS Eri it o cate in the
sa{%é FABBGSLE STIR top ALLAIR r_gteam A3 y&ate@ﬁhhwgaxﬁ@ dftdness the

| ower nost tray T5. rther, the reference nuneral 23

dendt sstode p\btpdtthai amhetgl Spomgﬂédlab@g\m@tmsum 26n |13/Hog@ad sta

vi%%ltyz;1 gg{}t Egggggg?{o E}ei’o d%l'fh]gi,rghet l S %f%aofq%ee tad St sprmg 26 are
- tolichify ®Nide pditiomy ¢l trag dridepeis Q2&n& Q&f ﬂhe@@ﬁ1 Erlétidhe[@rdeCIs provided-
shaft 21s mhlch hol ds all drive gears 22, 24, 25

to Ahitrashdrivs eests 22 andrgssozhat teypara heldan pesition hefose fhiev taeeddrwen by
ac{u% c{}ge ﬁ'[)]ﬁfat eléctri® o fri gorglolg ;g%tc?&écll {n Iﬁ%iegdé&%%vg gﬁ%&gfegence to

es as one soll
Flgom)l ete assenbly of the tray driving gear unit 20.
seen from Fi 13(b). the plastic ring 23 is
| [Ogﬁﬂxﬁl%a 5 f(hlS@) RESETz gperatianof the Fray dpving.ggar unit 20.

}%%Iglle:ﬁg t(?ﬂ)tété a3 %'dﬁ@g g\ﬁrE ) 5’24029113%5 \MﬂE fhe%Afe réthlonal

IS a persp ECTT Ve Vi ‘ew of tray
- speled, ab rfghgewcremmletsolid)gmdv}adQMra prechignofbaydre pf diivevgaags 22, 24

i.t.. As ,sho in Fig., 1 the shaft ear21oft
ang 5 el BLneeBinee bty Aifadd ol e g, elgghe BF way
driRaearldLanththe Adjaserl1d W Ne Y trhi? Eri$@ 5803 rareléaﬂ:)lalm&cause the
cam gear 114 rotates in a clockw se djrection,

“Red{L sgawance forithe firlloyang tray duvegesrs is thengames digs. 16 and 17 show

ey

[0087]11a ok deg tpdate the it@ns TA6 hel cﬁs@:@hmfgeq)oahoa X, \thetray &ﬁvmg gear
of trag driving gear, unit, 20. And, the protrusions 26a

ungir 20 pesdpio rgrates g dlgclogsedigection @e;rrheﬁﬂgamg@ adrayartey gsar 112
: wlfﬁf:h 15 cﬁ‘Yveg rH&'\fﬁe Qﬁﬁ?ﬁaéaaﬁ‘&ggg% tuef) ﬁ{eesmﬁggéércfdl gg:f&?ﬁl%% Figs.

provi tray drive gears
14t a’mitl S(d)eys the tophtedyddnive gees?4 raateb@izother whhyheeshaftm B v:et]ne

cl«?% Ty }Jeglgp;?qrscugeequs%%ﬁf ﬁl e{g)}prgl?rgrhtgzéhi ept e to "cjr%? 8r1ve gear 24 will
contact a side surface of the stopper rib 23a (level 1) on the adjacent lower level plastic

ring 23 after about 1 round of rotation. Top tray drive gear 24 and the plastic ring 23

rotate together and continue the second rotation, until a side surface of the stopper rib 23b
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Fig. 21). [0056] Figs. 15(a) to 15(g) show a "RESET"

operation of the tray driving gear unit 20. The

"RESET" is to rotate all tray drive gears 22, 24 and

25 with the sane rotational speed, as if they were

one solid gear which has a plurality of |layers of

drive gears 22, 24 and 25 capabl e of engaging a
(lqveLTadfithe/plastict nimg/23 Jonthots to side xyrfave af itlenstoppet yibtBe (level 2)

- wihiflhis lpfHio kR 1855K 06 i o Bt de the " RESET”
OB T ﬁi?“’éﬁﬁﬁ%ﬂ?%ﬁ%‘éﬁa‘??’éﬁ%ﬁa}e@&?ﬁ%ﬁ%ﬂ unit

2020itladut e tdp Itmy mlglva Igleaﬂ2r4ay\!i’hé'n 4 stopper rii 23adifithe eohd tavel plastic

rd to he trays T tao the SG., .
ring QRIS BSYReS IoRIoRPRETE 22 OB I g g 4Rve B 2pcFhis ray
.dr%eg%r 320ndv9 WAl SothR iR tifd RTEMiRRtiSh ARESiced with thp Grive gear 24. The
dr awi ngs. Atr%ﬁrea gear 112 which is driven by

rotatien camrgleanntll e botterm dry tdoive gear 2rarsttafrotatpeat ths time the tray

. Ref 4.
arfiindetar 0 28 o intetsly R T oo et R Il 15 ¥ eqngition, al
gehfRethGrogl k%Aeafwl@H ERBIOHRN andrdthtd @s SHE EAREbSy a
stopper rib 24b on the top tray drive gear

[O%Ht t16dis gistfle vsw phtray dfivinggesit tupp%(} wrth brazsi a(c lsten@by position

b P S RS ol 30 e

: .attsiaﬁdlli}} paitich Yi 2@ explairedtadbee, ﬁlﬁtgméﬁﬁéprﬂig@&lﬁﬂ%ngnpiﬁtrbh&s 26ais
second ratati g)rééhuntl | .a side surface of the stop

PIpyigedaip ‘Qim(‘ly e 13y givinggeasuag20c The pgotpasions R6aet the metal

SPiflp 2L Eptat 30° POl e P AR g2 33 ey pefeby ficton

forpeas pM1deﬂ@@ﬂ&] trdyi drbve g’b5(5®2 and®@51so(thgt thﬁf}eare theldtinpositidn before
d it 20

ey R giiys E AF Doy Hrdhgiear (4. When a st opper rib

 [0868 Pes!iRga) 8980 sh@O('Qhe g&eﬁ‘& drof the B8y aﬁvﬁlg%@&eﬁnt 3¢ for driving

touches the stopper rib on the next tr drive
trayedrtozidsc stmdby lppﬂyon o onebyene fra@ tapwe bettdm.r doptrey drive gear 24

T e R R -

gearindpdert@biise ir@yd DEdhfthe @lscteﬁbl&mfgb gﬁsﬁlbﬁ X toale standby position
dri vi ng .gear unit 20 is conpletely ESET" as shown in
S

Y theytray Siging edr wii 20 resdeifa fose g FOUI@@'SIPCJF‘EE‘F Hirgetion in the
oo, BuChREe SR 8300 ML bt Rl i
cogtat theside siffack dfithée stapper'fibaBbdlmU byofiihs plastiuring’23,Aheteby the

tr‘{;’ifiﬁ. Cﬁé’ei@ . ergjlti a?%%egﬁ:{)g% pe 1§1§é 2 ay | ?%N gﬁtasgg}gn between the
dl&oe‘idch : I‘po tsm'ﬁﬁ >exid @k @faﬁd@}bgd/s(ﬁmﬂ {?ebélﬁﬁ@ ket B%l%g’c%c ring 23

havi ng rusions 26a Is - provided at a vicinit
use&betweaxythstrtrayl dityeqpeans isitwa. Dl seTomd mtaitmwnumsesmal thie stopper

D5 AT |y B 3R ST ALAERE 5 BB B P Loy

driven to the standby position Y. The second tray T2 will start to move when the stopper

rib 23a (level 2) rotates and pushes the stopper rib 22b on the lower tray drive gear 22.
[0061] Fig. 19(a) is a plan view of the disc changer 1, where the top tray T1 has been
driven by the top tray drive gear 24 to the standby position Y and the second tray T2 is
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force is provided to the tray drive gears 22 and 25 so
that they are held in position before they are driven
by actual force fromthe notor 116. [0060] Figs. 18(a)
to 18(d) show the operation of the tray driving gear
unit 20 for driving trays T to disc standby position
Y, one by one fromtop to bottom Top tray drive gear
wditing fargotation 6f trayedriviog gear 1mllta2°0tto ndve feom the dise exvhamdegmsition
tart rotat e a rive gears. rde
X i g stapiPy by one; Fommob s o S entsat waibal bty engages
with'@a it BNUSY trRP 311 kAR to'thelsBRdby BYsiibd Yidnd dRAbagds 'ﬁton?@xe tray
needs to rotate in a counterclockwi se direction in th
driye geirdgsandTither lowerlevelirays Tcase aithe dise ew¢hange pesitipp XX Closmg
rib 24a.afte ion will contact the
of e T ST DR BRI EORTBBIEP T 230 (1 evel 1) of the

[0@62q$tig§ 20(a) & 2 c) 4rb @fd@h&e»{'shﬁlovﬁﬁg%’ séﬁubﬁcedcfﬂ At&¥ind theRdp tray T1
di sc exchange position X to Y( position
t

frqs@m@ecbw eiehangei positionch imige dgﬁ@§ta@1ﬂbhp9§1m Hag. s?toéa)d;byws a
st%eg f’ V\\é/i’el%fl] taﬁgra?? g%%%ﬁosctg&ggéga F glf d asxtc é:nﬁrﬁ:lé)rc]) on%%uﬁ is'to be noted

thatah@iraydriciag gearumst 20k itd rdtite as bﬁmﬁcﬂy whérbit ddfes(tkBMdl to the disc
1) contacts the stopper rib 23b (level 2). Top tray TI

exphangg Rositpp Ket el y driven to the standby position Y.

T BEARE) Shi o Mt b e rob a5 ALy LA PRAveen the

vel at es an oppeéer
diXHxchange Ipesﬂtlowéi artd t;hy ditcistaadbyeposit?éh Y. 106 @él]foﬁhfgi by a ﬁrst

iis a pJan view of _the, di changer 1,
ro{asén of thy tey 4&&%@@5 uniy .’-’-{WE 8@@ ﬁlwscapst@tﬁag “éwqh/the top tray T1
is Qﬁ@cl%d&@tﬂe@sﬁ?‘[&?*oﬁﬂ%b@ ORis ?e?f%ﬂn@&'ﬁ 286 rbiaft¥n of the
IS 22 waiting otatlono ray d |ng gear
trawrdrtvnm)gdao unip2@. Theneaftérethdisseconditralydidyeilpsiait to move Xf the tray
t and. osition Y. .Fig 19(b) shows the tra
aryfie £t SR L0 Rt T Semonoes W th fravs ¥, Top

[0063YThEipl4aY einigé 03 ih@issdeaipetbire RQFIILTbORAYCIAR thekii SLITIRIBEY drive
fromthe tray drive gear 22 and other |ower |evel

- geps2dyprayiding:dunnay sptationstocthe e grsss. tA dustiraydriveigagr will

ro?&oté f?(y E a-lfra‘g/' ’JLzhl(spffte{i’ ?ﬂétg{}ﬁ? (aésfefégége% grBr\}xt ﬂe{\?\s k?%st&l%g;dnve gear, and a

stapparEh oﬁthefﬁrstl texyi driyetgeer widphit a stppper ritf ofatie praetudnﬁg; so that a
exchange, positjion X to the disc sta dbt\l( p05| tion
segang trazﬁa'f zepidotaieds (hisTmeans fat dhe st Uy e aeag pall rotate by a
[
e e 2o 7 ARG Ty Ly I3 dper
as shown & Eig. bi(b) tmodtyvevthetray to disd stexsibyrpmgiion before the sdeeal tray
) shows a state in which

h X.
arf R @R o P e Btipdd Al | vy betvien the -
[06645 Gf theeCh@a 6o pmﬁb rin gm% tB@FCﬂ@thh &igc18 URMEHRY) of drive gears of

Dp05|t|onY It or ned first rotation of

héortartzay qutminﬁgog@gf“ Yinveulg be gmeg by 2lig foymyladds a
statg 1 4db/B6. bRt gy TL
Since plastic rings 23 are used, the PCD (pitch circle diameter) of drive gears of
“D,” for a tray ejection stroke of “y” will be given by the following formula (2). In this
case, a tray ejection stroke of “y” will consist of a stroke achieved by a tray drive gear

and a stroke achieved by a plastic ring.
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is fully closed to the disc standby position Y. It is
perfornmed by a second rotation of the tray driving
gear unit 20. Thereafter, the second tray T2 wll
start to nove, if the tray driving gear unit 20
continues to rotate. [0063] The plastic rings 23 in
this design are useful for reducing the size of the

t r ayy dnDy §366€8)/36()2+ 1), [(3E0-2)369] eaniy; [(36020)/660] 0

the a first ray drive gear will rotate
cts 3%1’/5;‘[%&)/@92:99 o @®he tray. T di sengages

fror]_’gzti]ﬁ/ﬁltbt tray drive gear, and a stopper rib of
the first tray drive gear will hit a stopper rib of
t he THerafoieg by usigg phsti¢ Hags @unswy tings)s thaP Gl ofteaygddve gear can

r ot at ed. IS means that the first tray drive gear
beﬁ@‘f“&%ﬁ/&& by a degree of (360-20) (where angle O is
[0865]1aNT Bpie s lof %R{s’ﬁéjhﬁ WereAis¥dl tHshh&f mishe be ﬁp@thelr dibodiments of

as shown in Fig. 15(h) to drive thé tray to disc

the inypatinn) pibs PG (pitsh cele didmeten o drive gears ofifDwefogedray ejection

o te la d.t 0064] |If
Stﬂ%k fe‘s &%ﬁlﬁ%’aﬁﬁgg ygﬁ? %loﬁ]é’gm oty ?é&D (|[0| tch] circle
Slt ?gy&; &g)z [@Boae)/y@ogge@r{ﬁ%gaso 5%1)/3@9% qnﬁ)ang(mtzemso]
[y/ilPn x[[%b?‘l().’l?dwﬂiﬁdﬁ?w@ﬁo 10)) -Si(Axe plastic rings 23
are ps (h %@B (pitch circle dianmeter) of drive
gears’ of i ] for a tray ejection stroke of "y" wll

be gWitkmdry pldstic fiags, EM! digméter Uﬂir@f detye gdan célhlf)éredﬁéﬁﬂ*l((lore
r tlon stroe consi st of .a stroke
ofeEed Sipnis oEthg ke chaparrd Wil bseepétdoy e

F{Sg:dg'ﬂfl%séa&d Ay ;gg%g( P50k 836y i 10 i

th¢ dis@tingeirt hadoddiag (Bhe-cabplliment. FRR). 2D2s a:pl[aﬁ/viﬂvs)z E}ﬂov:]mg the
Therefore, b in lastic rings (dumry rings t he
Vi%e@ gf‘ r‘?a}‘%?a%f*’f?/ gl—?gr can be reduced by 1/2. [0065]

: [0067] INFiddl 8C88d 9, dAeB3ErcE chhd&sr Z@Eﬁotb‘sc‘@&s& %c&rh@é/re%roducmg

m ght be in ot hér enmbodi nents of the 1 nvention
. popdpny pieferhnes chatasted Yadembtas a disc staridby pgsitios and a tédatent@character

: Xﬁ r?qt%szmthg Jdles](g::tglgc g;halngéc’ b O%( orb Als90a2re?€r§%% rﬁ%e?%ﬁé@? Cfé}/lﬂtteg g gear
mc{chﬁ:ﬁ)&m[df%lﬁé)dlamlﬂa%@&] I loeated #hthe Gidddtdnd8H Qoﬁﬂdﬁ §60] Dn
y/ hr]x[ 360/ (360-20)]. --- (3)
- [0?(#] (a Figs; l’13125 %nbf%erﬁn%nqmerﬁl] Hédenpigs ag iekeﬁ@tcenof@f which
pr&wﬁé’s d:H\Janp&gér to Q@g&?ﬂe@%?ﬂ. The ﬁrlvmg mechanism 100 includes a
- motor pulley 115, a belt 121, a pulley gear 101, a first relay gear 102, a second relay gear
103 and a third relay gear 104. The second relay gear 103 is provided on a back side of -
the pulley gear 101. The driving mechanism 100 also includes a switching gear 105, a
long gear 106, a function gear 107, a first UD gear 108, a second UD gear 109, a first
play gear 110 and a second play gear 111. Further, the driving mechanism 100 includes
amain drive gear 113, a cam gear 114 and a tray relay gear 112. All the drive gears are
located inside the mechanical chassis 3.
[0069] Fig. 23 is a perspective view showing a gear engagement around a switching gear

105. Switching gear 105 always engages to the third relay gear 104 and an up/down
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[0066] Next, a driving nmechani smof the disc changer 1
wll be explained. Fig. 21 is a plan view showi ng a
total l|ayout of a driving (gear) nmechanism 100 in the
di sc changer 1 according to the enbodinent. Fig. 22 is
a plan view showing the details of a main part of

Fig. 21. [0067] In Figs. 21 and 22, a reference

maveatent bethe Swdiehing @gan] 05 i perfoped By RBAing RIA@GEE fbrd relay gear
reference character Y denotes a disc

t
108, Zlﬁépgfﬁ%@m& gt teth h03adtas adpres seHagedfer easy exgeremsmbto a long

ety SSIBTRS P B b P A U e

eatloger ernbthlfoﬁdaey dihgagesicartdhlye poiscHingdgeay.105.0068] I n
' . §%H 22 and 23, .a reference nunmeral 116 denotes
[0&9% 2’1% i§ @ DRESPBFLNRHIIEN Shyvingiacear engagementssaued a fynetien gear
ea
109! Fur{E%iBF %@!ﬂs saTafgyﬂée gt\ééélkgg Qi?egllagrg |gP£p 1&%&9%&%%%n%ovement
of fther ﬁtmtncai goar gé&is gofrmad by clhididg rakingyhcgbarg ged0B6an#ach function

ocbiab o e %60 AOhca TOCS Eastotienclp 53 Ubear fppand a it
pra%r %ear 0. nws@ﬁryt emy%ggr @ss&ohﬁﬁg Aftie 160 &J&h'é?aﬁ%@fh&gr easy

| ong gear a functl n gear 107 I'rst
engmnenos)thafmlonrgew(ﬁear 109, a first play gear 110

(ol 250 8o p ) A Sencaicio Y Shopie il 86 waimchanging -
sy§tedrbylaldviedhingdak 395." Bk aNowe R F&l@S(a)o‘ltllle SrgcHsH ,g.\,/eea.r 105 is

gears are |located inside the nméchanical chassis
supprated]byr plunges lever 4260 Wisa@nielastrid ewirenh mppgedatogaelalunger unit
5. Switchin
10BSGRIE. L P17 BUNGILR, 09 by B HRLED 15,
thiawhyahe switcting g@4 100 waltbellifiel uphe epyge citinlie Y&l gebPP06. On
[ erformed by sliding along the third relay gear

thf'mtbg r handn Wagh pe RlerticquEent is sepplied 4@ theajunger #pisd 17, the switching
geﬁrua{(%a&{?ll %é;ﬁuggg(? Mox%' 99%%% Egrl{lé) (ljl;”‘) érgf&l g&f{&lltﬂf g@eclgigﬁr cﬁlve gear .
11prasfshbenid Figa 26¢b). each gear tooth for easy engagerrent

[Oé,@r] &Ee?%“vteggbgﬁh% a%négl?e&h Q%%HFI i ﬁé fwrzqhé%geaalos is at

thd 1RGF bBHIGLRto dHVE theruAGdrSdf 48T opCrl/cRESYSFent BY t
to thb Ic;ng (ear 106 and an up/d gv(\)/ni5 rrrc)veél\rrgjﬁt ﬁgﬁﬁonsys em

(plpyistock érrvg)edreley@uom dripag). oPmeht wherdtand; thg oar:rengp oh¢he driving -
ear toot.h 107h

B0 RS h Rt i B 5 e B 10 85 4 fumctions
ofﬁ(ﬁr&y@ﬂ’aij/ﬂodld gyStem ¢ Ayel@edion slflemThe first play gear

Qé ining profile | I Oa on each gear tooth for
[0 j;F 1g5¢ (b} gresplenmatissideorie e showing the sgoong) gear train
chﬁig Sy% Q%’nc%%ﬁ a1, SGBh iff 0fs8 Qratlifids uR MR gear
t gea train changi ng
107 is supported by a function lever 125. The round end portion 125a of the function

lever 125 moves following to the outer profiles 114e and 114f at the lower side of the
cam gear 114. 'When cam gear 114 rotates and plane profile 114e is touching the round
end portion 125a of the function gear 107, the function gear 107 is lifted up by the
function lever 125. At this time, the function gear 107 is engaged with the first UD gear
108 which will drive the elevation system. Fig. 26(b) shows a flat surface 114f of the
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system by a switching gear 105. As shown in Fig.

25(a), the switching gear 105 is supported by a

pl unger | ever 126. When an electric current is applied

to a plunger unit 117, the plunger unit 117 pulls the

pl unger | ever 126 by using a noving core 118, and in

this way the switching gear 105 will be lifted up to
capngeg é IMdehinlgethd: ougd gedpodiof. 120a. It this wathahe fiaretdon gear 107 is

PSR 0B ity o2 i8R Bicion el O s Ubumit the
ful@vplayg@arlnammagw11113§v@thetﬁpm&ﬂ dydtehdle main drive

gear 113, as shown in Fig: 5 (b).” [0072] The
[O8PErEigi s afpetspectiie wiew gf ﬁé:@rwalnnémel 025 ko fitrieion gear 107 of the

oG 05 i lion. oGOl RO B o 125

~ whieh 86lds @rgeéﬂf&k@nﬂmﬁ BE ¢/ ahQfdh gt Y(bﬁg Wltl?hfevc%hﬁ Miration, function
driving). he ot her hand, the operation of tHhe

lewgri 125 9gn am iiﬂldsthﬁ fostion geart 108, tbc finetjoy gear h0§ cah move in a
Qs t| t he, functions of a
tr!rq%l/ﬁﬁgqg)f/lfo StoCR %?/gftgﬁ]%g}cugﬂ?%‘ieév]a{sl on system [0073]
[0B73]Fig 2X¥(8) isdplaR &{dw slﬁwangsbamgfemcnsm dend/FRvs8®hav ng
the secaond gear train changing systemby a function

PegEpRetiviegview sBowgiihe pwfer progitesdyl e\m@éMftaﬁ theflgyer siderof the cam

t |
o 8814, A0l SRRl LU IDRYGl, 429 1T cnpn
with esmdinldriowigeay 116 ant eheotrdyerelayrgehi | 25 Thd\an@gehr 1114 4ks cam
at tflg Jafwir side of the tgam gear 114. \When cam gear
groqves ity dideand bidgdie cpsatsrthe gotations! movemerts phtheitrigger gear 51,
th??i%%ckel%r@@rah% B ?‘?‘*Bhéﬁ % ynction gear 107, the

unction gear y the function |ever
125. Tt outéri pyofilentd 4e he 1 1 4frat thednwgeade aDfhe icamegegajetis used to

th,the first UD h [ [ t )
cHEs bt e o Bheimn 187G 1256k ok SHet: rrotle 118 fktes thy fynction
- gt 107® ehga lﬁ%hnihﬂl‘életvﬁﬁ&hﬂﬁﬁné fghckiot afd fiachd? @ﬁrtfé&g)roﬁle

125a. Inthis state, the function gear 107 is pushe
11déwhows thefangtionRertoH) 7 te\agages perfprn & iy playctodkfugetion. The

cof gk 11 FORBRRC Mok Bl L or By it bt s

51g1311 ﬁorﬁ@dlsamgtthwaylrmmmoﬁ vfmritbpexﬁﬁg bﬁmemngZS and a

tio ear,, 107 of the disc changer 1 in
[Ogiéﬁ 5} o A e HREl TPV herrivams MgehagisH O of the disc

I
R 190 Aot gl R0 AR i ifpie 20
Pdwm'eupﬁlkﬂ frmlm ehbtmaysotbnl b lshlereétﬂdlm ihenlifficranit gb@rtraiaBgstems (an
tion ge can % vertical
- clyfign GG Y RIBY/SORK TR N BHEY DBEF Bv e by using the
. sv&&ﬂﬁf@%ea 05 &ﬂ(tﬁé flin‘étlén BERN Y] ETHSRON JTBofh éé%ﬂ?lg €Rdnged by
114 d Fig (b) is a perspective view show ng %1
usig the ppinger urefsl 117164:@ theouter profilest! 14hiend blfoérofﬁxeotanngear hé4.

[Oﬁ?ﬁ Fig. 30 is a plan view showing a gear train of a tray open/close system in the disc

D"

changer 1. This gear train drives trays T between the disc exchange position X and the
disc standby position Y.
[0078] When the disc changer 1 operates to drive the gear train of tray open/close system,

a driving source gear train will connect to the main drive gear 113. The driving source
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gear 114. As shown in Fig. 28(a), the gear teeth 1 14a

of the camgear 114 are engaged wth the main drive

gear 113 and the tray relay gear 112. The cam gear 114

has cam grooves | 14b, 1 14c and | 14d to create the

rotational novenents of the trigger gear 5 1, the

first lock lever 93 and the second. | ock |ever 94. The
geautrain [Ertofcohmect the4krivimgisdurdedfroratthe électrioalemotsi HES alf tHehveay until

tf SRR gdar 105° A Boul i SR et eed ) b Tk Bar 12 and then
to AR Grivily gedPanit z@ﬁub@%rﬁggméa@we%@&ay 6ﬂv§1‘ eg\éﬁit ﬁrﬁf‘zo is

driving functl on and surface profil
degignedsuchitbatfitiepst drvie afletzays ofromghe stgudhey pcxsltmr‘f m dnsa exchange

[a /[ stock function. The camgear 114 also has a
pogléwglg? @"X’%&ﬁ le | 14g for sensing changes of electronic

[oemsngs 33 {2068 1 (P hrel plah GiRdivs @Eb\lr thé’ ué_n&:Qﬂ(Hz 0PBning

when openi ng or closm 007 no er to achi éve

opsratigne Whmhoare meinly gentrq ké rqam gReT b&hdhe Ay 0pOYelpse system

1n§}1§§ﬁ(thg H%gﬁhg 3 c?)%?}n 58 a%\é”txtagf I?frlé(gmgné)eg: 2§ X Eb? ] rgge?%flpé lﬁﬁ:ctlon 50

cofipRists a trigget gear 516a trﬁggdr Slfdétpiﬂe 150 ahf @ telly16& e ér BEFhen the
train systens (an elevation system a tray pl ay/ st ock

di gcwéxa@aeralrﬂa oaeaneé;ﬁo dpan the tweorw@ﬂ@msywnu 1¥gmegear 114 rotates in

IR BE 0P 300 LN AR 506 X onef Gy s i
couniet clbtl-vdsgitotrheveaitray Tpd) dist seadiyl gesitiordy I(clbéé) @i tHehﬁse of
camq ar 114. 30 is a plan view, show n

- ongBine the tpys. gthg lmear@ sisa #}3%‘] U&erog%t gty driyingyges unit 20

- rofRRNGCRESET? Ri1$hd&@¥e $daf i diiﬂér\fg ?otﬁfea‘% $nd bQ%L‘@EQ thd B profile
di sc exchange position X and di sc stan

114bsi thesame tinjQ@rBEs i drggen germ 551d0 cbrategedrive dpfemggeshtie plate
52drlve the gear train of tray open/close system a
triving source gear train will connect to the main

[0080]\Fag 9BId) shdws thERate bt thie Mkt Widt %@t@ay@ﬁﬁwcws@systéﬁ stefts to
connect the driving source fromthe electrical hotor

maves Hhe trayHeckvpyen i in thiststate ogks alhirays ljgaql trap Griva g@r unit 20 is

{
RS 0F PO ST 04 S o
11gasbeifg drivdiniey t}reeggaﬂﬁralmolﬁigag eﬁén/tlbsi syg&n% ﬁncﬁ@tﬁ Ir@:ggﬁh of the cam
st an
sl Wfinve ednaterelidnalnses? BimiehiegHieeracar g aombg the
m&&@ﬂe%l of thd%ri g"ér HidPlateS23ithinfdtks feSrf 1B }é'vsx"\? %:}g%géqhe

t he sequence of tray opening operatlons
trayailnlEig.cdf¢)rsbbived staye inawhigle dre tidy4 T arhpushedyto epgage theosay

stem ingludes ri erln egt i and tra )
drBfX 8853 uﬁlégb Si’ﬁ 135&18 sfx ?tﬁeg‘g gﬁ}lﬁbalg‘g@f Qgﬁregglven% the disc
exCRINgE 'p%ﬁﬁoﬁiX( by ﬁh@ Rfay Qﬁﬁin:%Egelu ufit 20 98Etray T FGik RldBneBy |

and a tray lock lever . When the _

reversing the tray opening operation. Trays T will close one by one from top to bottom.
[0081] Figs. 32(a) and 32(b) are perspective views showing the trigger gear 51 and the
trigger slide plate 53. In the state shown in Figs. 32(a) and 32(b), a boss 51a (see Fig. 7)
of trigger gear 51 is inserted into a cam groove 114b of cam gear 114 and driven by a
profile of the cam groove 114b. The cam groove profile 114b on cam gear 114 is the

control path for the trigger gear 51 movement. Gear teeth 51b on trigger gear 51

27




di sc changer 1 is operated to drive the tray
open/ cl ose system the camgear 114 rotates in
cl ockwi se direction to nove a tray T to di sc exchange
position X (open), or rotates in counter clock-w se
to nove a-tray T to disc standby position Y (close).
In the case of opening the trays, at the tinme the cam
cogstamﬂ}lqmgag@amcé:sgeat biab ofrthy traggev slidy JatarS2uriibe td@gger gear 51 rotates
rotates to "RESET.. alJ. th ' ord r.to
exp i EpbSing SpotglWigh st bR BS T70e of s BB BT 120, A boss
518 iMehe ﬂnggerpgé"ahﬁ isih8vddriydae cardl ov'@ 111 4bom9§ %&&nttﬁe cam gear
drive the trigger slide plate [ 0080] Flg 1 (a)
114 otatest amogipni0é cam grmeulrhéb amtransmutedtthéha rigger shde plate 52 by

/ cl res .t The t | ock |
wighekefs 5 SR G he bftgensi 4 nidlE s 310 e if AYne Ay gear
[O@()Eﬂ)]tFé%(Bﬂ iS a plH vieWGREWThgd ddar rhi@ dffafl ¥fevation §y8fm th the disc

1(c) shom1states in which the camgear 114
chprgesdi ridiisigeay dninperaies ig@adertte giove die reeerdingfrepyodicisg section 70

- in FYETRRGh 36 HRARER Sodlfe B 170 oger gear 5 1.

Dur i Wheti the disoohangett] i@bpéraedits dggethePehti@ainlodtife diedatioh
unlocks the tray lock |ever 53 to release the trays
systempfhg, driying §Qurcesgraniyaia tiangfiers tha dyimingisornse fromglgctricalmotor

GG AT6h¢ QB TER Ot A 7 MAOUDISE 0 £l O s

1090 Tﬁ]belrdlmouﬂ»ecgeam@ﬁn mﬁsfbrsahe riviyig tsbll&cé frosh élédtioibzﬂgnotor 116
unit . .The tray_ T cl.osing |sq%ne by . reversing

to i dhg Vay ug ingrgeah] (o nt hergeay) yam afithy cleyasioe sasﬂemﬂpen will

drifRGenfiQmhe ﬁnﬁ 90 P th&Vth tl{quégrhw h?ﬁmd&&ﬁ@lecﬁﬂﬂ g?%g gé ical

~are perspective views s ow ng t gger- gear
direhi@on.t r i gger slide plate 53. In the state shown in

' . ; d 32(b b 5 1 ,9. ,7) .. of .
(07468 Br2BrestEehire dRR i soyobS bl g pi. A
righ® Bide € HD rakbkB2aind adeft ¥RI8 ULV ratk 31r¢ thithebled td8achther by one

groove | 14b. The cam groove profile 11 4b on cam geéar

connertioy lw«?@ 33cdhe pk@lvatmt unitfig psedhte mwegtge recguhing/Bxproducing
5 1h o tr|
selRETER A yiRD oo 3 ohg @bt Re-Pfin ot hidvatiopgustem.
Th&l daivéngbsburceie tﬁaﬁ:%falgﬁf b)@ @ﬁ% t&_lh [@Ha&if&sseccﬁdeUDCgehi $09 to a gear
%ftilng boss is he a boss 120a of
ragk ﬁz"q i f)rlgbfeslqezHD rAclb%%sTh@e 1 aastew hkﬁ eam 32 g ged 3 feen cach UD
rackl33 SndOPALCIDY1 I PRe G85NIQE OAUE3Tal 342 havE WS éﬂﬁff 1%}Bﬁlla§ to steps

cam gear 114 rotates, a notion of cam groove
inasidesnéwt ed to the trigger slide plate 52 by trigger

.51l and | 0 the trigger,.sli lLate 52 to nove
[0REA T8 caluito iy O Frsciihy e GRRiand 1Bt shimb Lortt o the
. re@r&lﬁ'g‘freﬁrbéthdin@f‘»ecﬁﬁn g0 YRS b@s!%esSS(zf']%l%md'eﬂ oh'ﬂ?e HiS6f a UD base 5 sit
changer- 1. This gear train operates in order to nove

in theecareprofidh 325 Bé@)ﬁf)‘dDd‘ad@ 3s?reéi auhtheg ard supperted lyaleft guides 3b
ang_a g%tt gl?l er %%c ot}%[;e fet glca chass1§¢’ Qe?&/}{ Ut[f aa%ks 32,31 are

moving linearly forward or backward, the recording/reproducing section 70 moves in -
vertical direction. UD rack 32 is connected to UD rack 31 to create synchronous

movement by means of the connection lever 33. A boss 32¢ of the right side UD rack 32
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When the disc changer | is operated to drive the gear
train of the elevation system the driving source
gear train transfers the driving source from
electrical notor 116 to a |ong gear 106, a function
gear 107, a first UD gear 108 and a second UD gear
109. The driving source gear train transfers the
is fittedintg a slot B3z of the wordeetion lavat 33roAbo, ilbﬁss 31b oflthe leftaside UD

105. . The f th
ol 41 s it b P T sqmnetrion g b @oPriasice- 3o
[0685] FiR\35118 atsm% Viés gn&bvlﬂg/tmeeﬁfpﬁld@ L pPSTRE ROR of the ﬂ‘lght side UD

vertical direction i 34 i's a perspective

rack Ev ‘Ereostemike n@naaarb@m}eon@ntaﬂ pom@ne%afém d2a-Gvittich gorrespond
| eft .sid
L L S e R

leveBf 82£Y & BDAS iWidternfindtBBeart SeSB¥A seh®r using the sensor profile 32d.
recor di ng/re produci ng section 70 in a vertical

[0eRa]ddgs. é (abynd:é@(hémmgspﬁ@tlwerme‘gemspcqtucky Schf)mﬁgathe

TS B I R ARGERYED LHhFE G

mdmpbsﬂi&b (ibf trbj"l €5Y. | Kdttel&latifg tHe re@silingBeprbiigdifig | b&tl@n 70 to the
step-like cam 32a and 3.1 a on each UD rack 32

upaﬁrdmﬂmtmt@pghmée $412 packidRds deiven Bpe gearirain péclgvation system in
th@FdHvht 1§eicﬁbh.a?'hlts%éoc\é ?‘féﬁt leﬁllzbé?‘tréllls?l Vciz Byvthtl dp%%ﬁ (].tbo-lr-xl'lgver 33

camprorilies o e cans

su;ilbcrrtardtvad‘tellyr’oy dreeboks DIObI dfethe pratopldieni@Or ﬁﬂh@ ﬂ“g’CSIﬂI?UD rSch 31.
sectlo ses 5a provided on the side of a
Copsequent g,. e lqgﬁli‘fh@ crafk pt ikl moveIm thegear diregtiony prapeing the

regbgdm Ae gﬁﬁ%&nﬁ?%ecgéﬁ g lt'c?ﬁl‘é%@grh&%ulo ! the bR dg’g’ct\xﬂ%‘}b@th UD

righ I ca chass
ra¢kis 320 Bl amcﬂp&p%ﬁb to3le ahrove. noving linearly forward or

recordi ng/ repro ucin section,70. npves .
(ARTIR! 37 iia e FER! Shoiine B0R diatofthg Bk pifesk Pepn a dise
chh@gef 1317 h‘ispge@lf SainQIrB% GRY ON BbSvec HBNEITES 'fec@ﬂﬂlri?égfodg&ng position
the connection |ever 33. A boss 32c of the right sid

Z a9 thg disc 3tandby pasitign ¥ed into a sl ot 33a of the

conr\?g% &))g fls% %%méf'? 1 ﬁfﬁa?eos tge d (%Sg% gragqf oiItH tray pfay)ssltocﬁ

systempthetdriving suese gdar w4in tiaasfopnbs diieing iscerce ﬁ@ﬁﬁ@}:ctﬁbaﬂ .motor

a sid i ew showi ng. the step-1ike cam profil
1 léé%a ‘f@% Riuastios gopy 147, afirsgplayrgear éi%gmf 3 Recopd play gear

1132hd o%fn‘ (t;ng% ﬁ!éy glggfsioelﬁ t]|l1 g lﬁd%ﬁ/e%tﬁ@ & Ving rack unit

corresp 0%it 1 OnY evel s of
60rvdziol i qagaible pf mouimigricpys 6d1e|twcen7tﬁe tdvatding/raprodusirtgrmygitibn Z and
of.32a-1 to 32a-5 is determ ned by an

the ?héﬁt?ﬁ‘%bé'l POSHIRBOY- using the sensor profile 32d.
[008%)36ds. 8@ ancBﬁ{(B) areMn38ER3 sFvANP BleSREFdhSHE o HﬁWﬁ% frays T
respectively show ng the recording/reproducing sec
betrgeeathedise ppedbymesitionos pud the rédondingfreproduding pesiticnZ.
| OV fter the recording/reproducing section 70 is aligned to a selected tray T level, the
tray T can be driven between the disc recording/reproducing position Z and the disc
standby position Y by the tray driving rack unit 60.
[0089] Fig. 39 is a perspective view showing the components of the tray driving rack unit

60. The tray driving rack unit 60 has a tray catch lever 61, a first play lever 62, a second
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most position (for tray T5). For elevating the

recordi ng/ reproduci ng section 70 to the upper

position, the right side UD rack 32 is driven. by the

gear train of elevation systemin the forward

direction. This novenent will be transferred, by the

connection | ever 33 supported pivotally by the boss
pl&zlabero@ tlteypirive maqkl @ sndPBansverse blédd mate 651 Whdithercdte no

Conse . the left d D ra 31 will ve © .

trqyﬁ 181 dhe recor H}g? %’ngﬁlng FEBF‘“HBZ q{gl qﬂﬁg are at the stanggy position
Y tRE 8ELH tRsH bLPRLLHYAY Py SR%h $coifhebted Bg ¢hed QUEHd &lay gear 111 to the

p03|t|on t he 'noving ditection of bo rac
ﬁaaldrafpea@qo@o@mtmmtbe gear eapagement 0087k Eleg 64za‘andgear tpéthrl 11a of

TR YRR s S AL it aiection,

trdyT B)sSdriveR &4 mefulﬁ%fbp%cﬁﬁuf eQeRitidinK/ I epr odUCI ng
osition Z and the disc standby position Y. . Wen

(09%H Fdgss 60@h tntfid) ire@p&;qr%ﬁdaslam M@mﬁhv‘@n@@anovmgusmmce of the

T e

remi’tlmg/reﬁrbﬁudlﬁlg PodiOnYZgFas. 4000 shawd & El@fe' iaviiétthe lﬁ cafeh lever
first play gear 110 and a second %gaiﬂgear 111. The
§

61gs apvay fréznhtr@f Trapdise ﬁ@ydw RRFItEANOE K haseesupppity the tray catch
le\%rr '6Y %&1}1%3% Q&LX@&%E olé'ﬁ' B tr. g Wﬁfcﬁlﬂeé% J@%ﬁ%?kfgn 90 the

moving tr Ween &Cor repro
remndm@hqmodh@u@poﬁﬁ@nﬂjsc standby position Y. [0088]

Fi gs and are plan views show ng the
geﬁ%ﬁiﬁ (tr@%/ dawmiﬂ PQyes b%ckw@@m thygecand elayiesarbll rotates
in ER)%kI\irlg’é"dﬁ{e&{%ﬁ ak BRoW S HPE 1%%% (5)GRGEABRS! ﬁ]lg §§S64b' (?}ﬂ }ZY c(ljrlve rack

ter the recording/repr g secti'on
64tm111a tleeetrayceatch llevawmht(mgblthe hdle 614.r Ay the tcaymatnh lelver\ﬁé mmoves

the. dis recordl duci n OSIt
bagFu; e Cah Bl (FOSR BITOQO Bt dafe Bt bPAehiicre ofthe
tray!. t Tﬁ@rot&t%&ﬁ]tra?'cﬂtch:i&/e'r 813 MRS BRRSEdnY Broove Wl@Bﬁ’Yﬂerlgwer
t he conponents of the tray driving rack unit

sutfpegofdray\datal leeariol mndta seellthwss ab pn 3D basech leetatlen bf tray

coRpl031 DL aKPAEIp S o FEBRT e AR . oo

traWiIéwﬂl bempved & the d1sbrra;03dlﬁg@éprb&l&mg dposmon Z by the tray driving rack
(e ordhng/regrod ng position Z and all trays T are

un, QYA MY Ption Y, the gear train of tray

[0?91??% D t W@lt(mﬂe%nﬁa?éyagpﬁ{erQX ﬁ&%nﬁ%‘éﬁ@&n@é 8Y ald&f¥rations

e tray driver 64t rou ear
of grecfzayedrisring weck alnrtz!ﬁ@k Fig dl () 4howsain gmaal pbsaebh Whtﬁ thee tmdy drive

ear When Ihe cond e I
rodk R TERP frof R S ke Mgt o an v iys i e dine gy
poﬁl@ioﬁ 8c %th%%d’t@ F@lﬁ@@d@ﬁd‘ﬁla? g@ért 119 engages ALK Eéeg%% of tray drive
Ea) to 40 are enl arge | an views show

and ﬁ)@q’g@hg@r 66b pﬁeransverse sllde plate does not engage the second play
gear 111. Fig. 41(b) shows a boss 64c of the tray drive rack 64 moved into an opening
63a of the second play lever 63 before the end of movement of tray drive rack 64. When
tray drive rack 64 continues to move backward, the second play lever 63 will be pushed

by the boss 64c of tray drive rack 64 and rotates, the boss 63b of the second play lever 63
pushes the opening 62a of the first play lever 62.
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tray catch lever 61 to drive trays T fromthe disc

standby position Y to the recording/reproducing

position Z. Fig. 40(a) shows a state in which the tray
catch lever 61 is away fromtray T at disc standby
position Y. The UD base 5 supports the tray catch

| ever 61 noving in a vertical direction to align tray
[009Mmthen,edmss 62b bethdfirsteriayt leves2 which is inserted into a cam profile
o lec ng/re uci n osition Z..  As the tray drive

S EAE R 658 B Rl s T P ST Seipr Ly renpt thercam profile
65aotﬁﬁﬁ§v se31igd Patke 49 8 pushdaq :

40( b) ar%l 46 (c t he gss GQEdgﬁt??lgg&g%%ﬂngg&ggirmomOf
thp nhdksgenh 654 wdyenmgc thel geaeteethll 1tlh nﬁt}grsetdnel p‘layjr gedd 1 1 as shown in
As cat ch Iev 61 noves ck t he
Figr 41 @F itk St Viilagw & Tepenraindbe fghpierseisigepiat 65,
arfiogils sﬂ’iﬁ@i)lalte%ST 8 d?fveﬁ I&?n%ﬁtrs"i’d/e until ftRtdc Rl aaévlu&rl‘l tﬁgt rhmg the
catch lever 61 is he cam groove 61c

cdmgpletion @fudlﬁa@ignpmgmal;atloatas shdvevirFigl4lddd a srral | boss

5..The.rotati.,on, of tra cat.ch_|l ever 61

10093 by By MR R SR it ST Bbioch e pRg s ith desekpdby

pcsitedd YPBis dp&SbtiofiérthdRiverse bF thé aboé.! Thé)@rlﬂﬁ% 86t OwhlNBe
di sc recordi ng/ rec{:)rlodum ng position Z b e tray

- trapsfepredgrom ehe segend plapgeas 1 hmmq’yeﬁpghdeﬂ,p)l@tﬁ)ﬁ [Tlmm profile
6B ol S S RGBS oy v

ardrthen thg séﬁﬁiﬂ pllaf}l lev&(3 Whigh wAll pGB)the iV rablob4 kdbngage to the
position when the tray drive rack 6 ndthetrag
Seegl@%lay &vdrllga Té‘#)édrﬂ)‘tf-‘sliaﬁk 6thadll pall tigy icgtch éewer 8 that hoakte tray T.

e ‘frag it %i HRAfLd ét%bﬁ o!u'ﬁo& R $hes ttr%} Stcit le ert] v Ilfjg%ne out

pl ay engages t rack dgear 64a o ray
fromakayGtofilaiy dndeotateskn geannt6bSdlock- wisfeaiilﬁttt@(ﬁxﬁbacihb ite orlglnal

| ate es. not . engage, t he, second pl ay_. gear
pdpifaen ) THETR IO 556 S eVt DY e rdtye e 904 Ihechoss ofthe UD.
bd¥P¥66h 3 & PodA iIRPRNI40G) 63a of the second play |ever 63
before the end of novénent of tray drive rack 64. Wen

[0pP4)Figs.ideend 48 laresside wiewis mespsctivelnshosvigclampedynit Hein

6 | 1 he 64
g B oy B o Ot PO AR kRO BEE B85 of 1 he
' remmg@efioaucxhgaumn sé@fion WOS@&S) bRed BP@J‘]D Péke @%deanE\l;h@se slide
first ay |ever 62. 30 [00 ] Further, a boss

pl{nﬁéSf i g ofitheside bosses éqzatvthc £44T pide jof thertrangverse l@mtaG mrmounted to
hog)% r%%l% . Bn§ oﬁgs 506t the ??ﬁ‘y §4& ?f t?lﬁ ltrg.gsv%lrs%tue ]u%Sgéfo %%aﬁg 39)

shes t per surface o e camp
ard nmmswdnme thé canhe pxdfm 65661 tramsp&.lﬁdﬂﬂdiet;ﬂ)ataﬁs €refe@ t6 FNB9). With
e and first gear to th.of the gack gear, .65 a

th
thwamot gtnragrg%(?el, Hg: t erfee%qlh ™l rojatgo a ngg%ﬁ%sl%qmayhen the
trf@¢rsd sille Flaﬁ%ﬁﬂ@% frdh tHe 18Rt sgie]to Qlfe)ngh-{lgﬁie didd4h %%r)lclaglénng

source W now be transferre he  transver se
p%itiﬂnewm tranayeaiset fidesplatei fenpveatioond ﬂlel rsgh(ﬂ side enthedeft sight
[Oﬁbﬂ At E: Itllmelotf c a?rgp?ggt,sé c an‘i’}\algrtsgllaqpotnhp gte is pustheg downward to a turn
table 9 in order to place the clamper unit 10 to the turn table 9. With the lifting of clamper
unit 10 by clamper support plate 11 at the time of unclamping, tray T can have more gap
when it moves to recording/reproducing position Z. The movement of clamper support

plate 11 is controlled by the movement of bosses 6b of the transverse unit 6.
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conpl etion of disc clanping operation as shown in Fig.
41 (d). [0093] For driving a tray fromdisc
recordi ng/ reproduci ng position Z to disc standby
position Y, the operation is the reverse of the above.
The driving source will be transferred fromthe
second play gear I I | to transverse slide plate 65.
The lnghe pndambing c6hditiof, 4 tik 6t b tevemseersd wle6 phughes H8b 11a of
trjggers rotational_notion of the first, play |ever 62,
the, Fl3HIREE ARG TLelE gidﬂaﬂ JgmpenWppes olats Lhisskad YAy frem dhe turn
V: r ) . a
table Pl o TN 1033 AR GREP B it [0S CRAMALRUE e other
sideneii theyoibloctod the tagnsTerse Whie A touchys theratlzarsite dfttiee xib 4 ¢a of clamper

supbER bRl R Thiy Bpgs o o' e tsbestrfil 1 wihattaiamper uni
10¢! nfd‘(rld}h?& Wit RCidvP 1y SRARYE oh urnltdble 9TandiaBR! to rOQR frde®Pwith the

The rotation is same achieved by cam groove 61c an
tugrigblédss 5b of the UD base boss 5 as shown in Fig.

. 4] Figs,. 42 and_ .43 [ Vi .
o PO e A BA Tl e v e
loékiflg 6y TR uBEh 1@ @éﬁﬂgosgﬁtemTWtHa_f SRR SfCa Hﬂ%'gér_ Seat B1 [ @igger
di sc recor dl){]}% reproduci ng unit section 'S

slidg plate P2 andbirayubckdeversiland transverse slide plate 65.

i . t cear sjde of the
087196 4400 B RS Bp P B ATk P Bk gt
lotloksers 58b Bath triag ldckdexer $B declodestafirst rafiasieh 58a, WtdppRr rib 53b, a
refer tq Fig%S are npunted_into the camprofile

Seé%i RPirpsign 9 i“&gg Rlpstifespping dd e 3 he figstprotrysiqn 3pa proyides an
13 e » Q .

s Bt B 1 S I IRYGESS U g s
trayr Bn¥heseeond prixrusioatsdc 6ba pmfids whichris tised tb @hlockitisketrayoT from the

the rjight_side, .and taq a_yncl anpin posi ti gn when
gl 5 SPL 8 sfl&‘eplm%senss 55&%%9&% ? ARrng ffRct &9 e tiay lock
le¥ved? &3] ffd toens@e hIABShoMiod BEE IR RotrEiPiNg cox‘fi‘ecit, in order to

cl anper support plate 11 is pushed downward to a turn
cregigp stable;lpckingleffeqt evhgh saostopper cibi3pds netrtpuchiny @ ocking profile of
hth the lifting of clanper wunit 10 by
th%:#%g@agpp%gr "plate 11 at the tine of uncl anping;
[009&4yThE lockturlasieopepatipnda parriell @t sitnultBnd@SislyAn a tray triggering and
recordin /regroduci ng position Z.  The novenent of

- opening9BFralign Hicgn be reffed tp aspagafihaopestianiodrize a tray to the disc

E%&ﬁ BLitigf xoosses 6b of the transverse unit 6. 31 In
ext e%ﬁcl&lénpxrzg condition, arib 6c of the transverse

[009R1]tFig 46ddshesediin mbreldetaibbedbw) istaadisgramphowirgepidtionship

b |ate 11, The.clanpgrl upport gte 11 js lifted away
ST PREPLPRTIRNE ' AHYRPUNFAr Uahi F18167(a 1t 7(P) & enlarged
1aPAsYs BIRSihp @y 1ddk 1EV8s fil REBIE %a§ORLArdBP podifien &t NEE. 48 i

P si de_of t hegri % 6¢c of the tr a%segr se uni ?p8§lg%ch2§é Hisa

perspectoiehiaew of the disc chaegerifton the feondkidelimmptate inswipipitite trays are

10%8%81%@@% f’)gﬁ%@? QE J?]?%yg li‘eat %eas%%%y%%ﬁﬁgrrl tY grle ?ctm?(ed by tray

lock lever 53 from going to front position (disc exchange position X) at any time of

operation except when trays T are driven to the disc exchange position (open tray

operation). This is a shipment locking position where the trays are locked in a permanent

manner at the disc standby position Y, and the changer at all times carries out operations
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10. The clanper unit 10 nowis sitting on turn table 9
and able to rotate freely with the turn table 9.
[0096] Fig. 44 shows a |locking systemfor trays T at
the di sc standby position Y. The | ocking system uses
a triggering system50 that consists of a trigger gear
51, atrigger slide plate 52 and tray |ock |evers

togack try0D 2} theishipmeh bckmggodifiph aftar anyr areepeoni (swdhyasalrivigg tray T
beg\ge négg%st?&iéﬁysqo {an:‘égréci %V%QJCHH] fﬂ%&?&iup{q%&%slﬂ%\ﬂelr gr driving the

BSr8ingepRAuSIAB unf 78 ARREE up/HOWR 3D seléet 19
reprot rgusponuSS%ugnd a Iasﬁgc sp H?]e 53d?q5?'he first

[OpoQitInothesstasBathetys d@sn dwld in |tlm le)pkllng ckidigbn bf thectintenlocking”

bRty SR RRT hodk 4t 3, e B SRV PSrPnd it Sien e com

gear PIofdtates AbinCIHOBIBIGRMitA t6/81se ekcHaRge pésiion X ah@ BB 8f locki
tray lock |ever 53. %ﬁg IastlcsrlﬁengBdlst e locking

coadtswmcﬂf the &t logly lever é%tm tslggnresltdp@}aw kFot epe A $@wn in Fig.
473£‘)d he%r@fgﬁrggﬁs&g 38, Blht?ae}plgék e'v(e)rn S dgrbte?r}eg I;uéb%é&ogvaad the surfaces Tk

corr I'n-or
andtah o€ tHeatdyi Moy e et profifsion b2 6f BBREEer sRdOPRtei 2. MM creates
touching a locking profile of the trigger slide plate

a song/stebbrslocking cpadiipn i whieh dirstrasisi conngtgnesertp japyl pesition. For
ty ¢ BULbRHER Ffét Mﬂgﬂ t@e %etsﬁdeg@ E'Sa%@ﬂ:g tovgeﬁ'ﬁ Ql#]gont side and the -

peration. rred to"as part o
fmsqa‘oahslom 5Pooflthe wégger Bhd?@/plateCﬂtlh awdy Srom th¥ ¢t pPetrusion 53a of

0099 Fi (di scussed |jn nore detail
tr%g‘ CVF% %‘fﬁﬂ }ﬁby gm.t%ﬁa?kl sPRtyeehayuE @pd tray lock
leb@agear p05|t| ons and | ocking types of the tray. Fig.

47(a) to 47(c) are enlarged plan views show ng tray
[Oﬂ@b]kTheexl@ftis spring 83&kisrtgudhing/s wall of nmlﬂanjcqb obassis3rand.tray lock

Fi f h
leyerdis et i BB ook enfih e T herife KT Srepag able to
mbeckaHe fbnt ide @iRstoNarRe Poiitien XY butl fig: ttri}alf %thc}?i"s ahgﬁed to the

standby position Y are | ocked by tray | ever
trayrestabdevard Lt(Eerseleated srayite bodriyes ts»ae@ordimahgmogmsng sestion 70)

cagzncs}ee gg?%e {ehﬁﬁ%e édlscgr;g((g ra ge%rgé&cg %B(\)’\é(?tg%é%j ﬁ%a{fi puﬁlechy tray

drivireg mack anit 60.TRiegardingato Slli‘d @h@nttayls G kieyGrobickddby ShRF gay rear
t he gé %’1 @Fed [ a ermanent manner at the

SIGRPEE O ph Y 955Y Prssiivall ashawn e Fisn 4R 4 umockineriof pely

hagﬂéixfs'lﬁ‘e?org We PHRLHB ép%e§ alett 18851e%ﬁ}ﬁ1<?ck%mﬁfé%3c 1?]bemg

ment | ocKki ng oSition a r any operation (Suc
puahéd/b)n@letscqyld”protbsmmiﬁd afitbe trigigansl e platesi2 ardrtheytray ik unlocked

Tof & PRI By et BOaser e B ible TBAgPabhe tray

drivir/geht unit©0100] I n other states, the trays are in
held in the I ocking condition by the "inter-I|ocking"
[0102] Fig. 49 is a perspective view of the disc changer from the rear side in a state in

which the trays are locked at the stand by position Y. The recording/reproducing section
70 and tray catch lever 61 are aligned to the tray T3, and in this state the trays T1, T2 are
locked in standby position Y by tray lock lever 53 and tray rear stopper 95. Trays T4 and
T35 are locked in the standby position Y by tray lock lever 53 and UD base wall and rib
5d. The rear side of selected tray T3 is stopped by a concave portion 61b of the tray
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profile of tray T and the tray lock lever 53. Fig. 46
shows a timng chart when the cam gear 114 rotates
from"HOVE" position to disc exchange position X and
types of locking condition of the tray |ock |ever 53
and trigger slide plate 52. For type A shown in Fig.
47(a), the first protrusion 53a of tray |ock |ever 53
cajch lpedried. pribdretayt catelr ldvertd is wothed ead The comnalve phirtiob1b goes into

he fjrst t.rusi op 52e of the tri
o gl rptiaiT e she S 45 o B divetatodhe diG roubingransediiing positon
Z.Condltl on in which the trays cannot nove to any
position. For type B shown in Fig. 47(b), the trigger
[0603]dag p1tis e 113221 Yroweshowwhd ldckmgfsrystﬂm & Ithtereamdxrtgfn@producmg
potr 2 fthetrl slide ate 5
seiy 0 PO pirBoR of B Tpfking DGtoshIEAE tisrfanp sy Wt § apdierrey
drfdng #Qk LhR 6b02ﬁ*ﬂ| BtHed p@r@ﬂoﬁ oPYhe' lb@lhﬁ% sy&GH i ahet veen
tray T and tray |ock I|ever 53, Il The plastic
re@cpﬁlmgéemdumsg sestiohi7Ag The \}@dkhngﬁysmﬂs aoensare thatthsicharfzer
ra able to, rotate to

gl e s Bitin R ipliSh ARbinTRR kiR g fae & Tgshanism
-malBlrRtibe while enériatién bf ﬁh'i‘slhaﬁdlﬂ% (THeS6clENE HARIE ensures that there
position X) but the tray T which is aligned to the
is pip Rositign sltt aad disleeation ﬁgp@“eq by belding eagh part becuwthh a lpcking
o REC NSRS PR AN B0 TRITIA 1085 o

lo¢dtingghrhrseers®ynit Sayid tiely idviviig raelcnitio,land@.sefa@AbER R¥er 94 for
t.Q the ather tggn they are bl ocked by either tray

logking thegyhple eco gﬂepgpd}aﬁmg sgsiaybase wal | as shown in
Fig.p r f t _
s 4f .°§g§§‘qu‘3§§§3 o 5&%’?%&{2{1%&? RRANSRS e 1151& of the cam

: ge513b14 mdtmwtgm mtch@aie bysst h&nemdcm dothrlotk 1@&1@@35941 hafe bosses

r side he tra unl ocked
thjtgiscil iR cHaieroleed Hndt M ind i obte” fod Rets wySiet ogiee
pr%ﬁﬁ&lsﬁhﬁtc?ea'@e?mfaﬁnﬁﬁg ARinY defect Bhed fh@%’ engHgle\th \Aﬁrogi‘f‘c%n a second
unit 20. [0 102] Fig. 49 i's a perspective Vvie
PRMS@Héhhﬁ@%$5$®0ﬁiﬂheﬁﬁé§9 sidein a state in which

estandb 05|t| T
10} 0R TG AT a5 SRBLER Rk s VUSRS B Ml dfiapa o
. seﬁo’hdqﬂ@r géalr gnech 4 ckihg dohdiyion 3, A6k portioRissa oF ﬁieeﬁﬂsﬂeck lever
tras T1, T2 are _|ocked in standby positionY

93| cgaheasatiya e donin g kotrthe pecond playreeanl 1 ITiodgek the tramlgy/stock
Frst\rlfg{le %Qﬁ%? 9{951?%2%:0% %%@BM Bgﬁﬁ)gxtdﬁgf ﬁz]ehqurs{ lré)glg 148\781323 and a
- tapmf psadlled 1 boort theygediXooth ]Stlapﬁfhé sleyoml m@ngewe 1 D@fetateQefn inter-

gkt e, ek Yonf iy lioa pi e PR G Ggatiey

playylgt@ckgy@@méggﬁaﬁortl on Tg, the tray T3 can be driven
di sc recording/reproduci ng position Z.

[0105] F 1g 52(a) and 52(b) are a plan view and a perspective view showing the first lock

lever 93 as a locking device of the changer mechanism in two conditions. These
drawings show the first lock lever 93 in a state where a hook portion 93a of the first lock
lever 93 engages with a gear tooth 111a of a second play gear 111, thereby locking the
second play gear 111. At this time, gear teeth 111a are engaged with a rack gear 64a of a
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[0103] Fig. 50 is a plan view show ng the | ocking

system at the recordi ng/ reproducing section 70. One

portion of the | ocking systemis for the transverse

unit 6 and the tray driving rack unit 60, and another

portion of the I ocking systemis for the

recordi ng/ reproduci ng section 70. The | ocking system
traysirtvre rackstd. eThib abnditien whiihhgm’en wirahbairsyldeerask 4 as 4t standby

SERORRa Pl o i e e .
[0 mcﬁ fm@ H3iH%nd 5B fot)lag% bgagsvﬁ%vg ‘gtt?(?% ﬁ@x%]ﬂéc%e et %ﬁd%ﬁhg Ope' ferst lock

no "posi tion shi parts,
lewsac Mhpserdrawings aksb ghowtthe first ockilevgr 98l @va state W]me lhokk pgmon
evethL func first

035 36 ARGk e RS pianget Hib o RChORCLT 15 o8 thaseiing Plfngear 111,
théiéby’ ldéﬂml'gfiﬁi‘ sé¢Bhd pRY gedNMl 12 AEERNANE, Yok k&K AN l@én%a%E arack

| ocki ng the whol e recordin /reprodu0|ng section .
gemobin offa tra;xskersfesl&esalgs 6594 @ndtownrvalllllenpfbyWhamhe tray drive

1 d of th 114 d t on
ol RN RS B Bl R SR R R B0 BB s
slil@ pRitd @S meSes foltddmp theaidc toRbAddIgise @éEoGdlﬁg’Né‘iﬁoéMﬁg 1
14d and the other 'end have special |ockin

(O dtkigStem és a plan viaveshosvingalonking siﬁtk ioff lghe frstdock leiven93. OIIn this .
1 .
co}xﬁlﬁxn eap%?s%%ﬁ) I&? tlféfg'gﬂ 10?%%52‘]%%? Q0% %g}ag%# gzrﬂ?ﬁ: é;[ 4§F0é:ated in

a ﬁl@f&pg@:n 14ce] uf tezashat f@ote 1 14<s¢vhére the fisvVIREk Ben08lisAdirected
second Ff ar 111 in a.locking cagondition. A hook
to Kjptei g A @‘g‘a‘h@cnt)‘ﬁel:\‘gi P4®) isfRlan ¥iFxy shogving ay weleskipg eendition of

th&ﬁf"s& IJCRQHE §§r1 Iﬁ"th icc}rfaﬁlo?le AR PO RY 196 ke dat b ste?orldg(%agltlon

tray p ay/ stock gear’train. A taper profi
1 lén-2tdfehehcmk gf:mrrgrom 193a wiferd the fifrstrisdk lIe@e?rKBI iedirect&Btoaachte in

a .t rofile 111 _c on the r tooth 111 a of the
an ORI Rg Liere EORIEpRaperign 11 At-210n SPBKERGoBNE blde, where
thd Eb@ﬁ@;gdéﬁiﬁd i9 %ai toQAsnd¥ BY @R JF fihdtRAdetRCKi NY

condition to the tray play/stock systemgear train.
[0} @R358 FSiiga psrzpep)tlvarv@b\fé Ql(dwmgastaae @ﬁ the lopikmg systémein which the

a.f?x C% 3P ‘fﬁ{ I \éegte e, eea\g{%osé{ o1 fgﬁgrhlggln%@teﬁgﬁ ﬁ]§ }elﬁ/gli/ % 1?1 this sta%e, the

posioiog Iofadfm&tloimﬁ&ﬁ IZQTW ifi lveder td eriveé & géaﬂtﬂﬁkoff ENEY
9gqéirl(a state where a hoo ortion 93a of the first
- playgeeek gystzay (agmyediyapgrackupit). a gear tooth 111 a of a

Of(ﬁj%‘g f%l @%lp%%evgr Iowih %rs@p&{dl lggﬁie?% $% a l%gflgg %e%ag}/n the -

is tine, are en
_ chxmgeh nechanism.gbathe Gthte slfovsal iaFig.rsdya @rotweled pﬁlkloﬁLQAa 'BEI tl& second
onditjon wll pen when the tray drive rack

64

lo legira?#oﬂﬁﬁageﬁ@épaﬁ%m% §0%hetia S&ﬁ%nwgr&eaaenddhogks the second
UD SEA 10N SRR GELediR 1004 SRerfee drck QO 376 81 UD Ak 3. This

b) are a pl an Vlewan a perspective view
cogqh@ml N\gll hepehiaftst theagedording/reproducing section 70 complete the up/down
movement to select a tray T for driving to the recording/reproducing position Z.
[0110] Fig. 57 is a perspective view showing the second lock lever 94 and the second UD
gear 109 in an unlocked condition. A protruded portion 94a of the second lock lever 94
enters into a locking profile 109b of the second UD gear 109 to lock the elevation gear

train. The second UD gear 109 has a taper portion 109c for reliable engagement with the
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| ever. These draw ngs al so show the first |ock Iever
93 in a state where a hook portion 93 a of the first
| ock | ever 93 engages with a gear tooth I 11 a of the
second play gear 111, thereby |ocking the second play
gear 111. At this tine, gear teeth 111 a engage a rack
gear 65a of a transverse slide plate 65. This
potmded pationiOt ofithp secondhieck leher 94 ayd diigntgentiofithe ®dond UD gear
ives a tray T to the disc recordi ng/reproducing
18bsition Z and the transverse slide pl ate 65 noves to
I ¢ . . oot .
O B PR S R A Rk SR e S ORI [88er 94, 1n
thss state, boss ¥db bF thetsetaxidotleleser BBfitslintotdiam ge@pebdviedndd located

TS b AT o hg bl e
dik e CRTL@ARSN agbélpéh?ecltioﬁ.df@ié’.\'ﬁ@gtﬁliéo %‘ Elaﬁ!\ﬁé{' shRgilie l'glﬁ\gﬁﬁfocking state

93 is directed to rotate 1n irection.
ofghe gcond leckdbear 9¢i dmthisspaienthedoss P tois Rocatpdcd mdketdndrposition

figst lock | ever In this condition, the _boss
08 o R B o d e t_E‘F Br5RA fockygtes s flifectecsip rotate
ing@anlGikaietibn. 1 TkerbiediRly bhe pbitiof il 1480k n! @UPEea? grdo%c 114d,
directed to rotate in an unlock direction.”Thére is
whete yhorsrengpasitionrs nset4e change thastatgedfunptiondever. 14c, .

5 R ARy e S b v
rovatesNnSuekivd sar®it B Rin¥k-cl R Wi RC KirB@iony SR8t ibRal\Mibtfdh of the cam

the, cam %ear 114 rotates to a position for unlocking
gend 14 stagts IogeaHOME pogition, andithg eans geard 14 il rotatesintai cbork-wise

af . ' - 1:26 i . ed. Lo _grderst Ve a
olegfn W RESETIL AL IR L, SHERE BRI Y 146 o
dutirigwhisgperation u i rolm the (BI|IIME ﬁaggion5ﬁe ic|8m<’:gkepi amdnoitzgw inthe

showi ng. a secon .as a ] ockin evice in
cIpsE R e era DRIVISG moeiten s ehamsiar IWeIr gincsion lever
12 RoMta bi

g B I S S 208 Lo P cpfthe P LAY
gdapd k& tHremshe BhAaY DRIGENG pofition At the HQME positiopethie operation is

t eet 09 . 32b, of U k 32. Thi
S R R P P R R
erpagé ioahe Ty AENpEeer U204 PARDI | rakBY 6IERtidR (S ¥a§6 T afe driven

T for driving to the recording/reproducing

to] lgélﬁi_ﬁ? s¥changq positiom X ri Whem the qam geap bt 4 pasates inea &ddueawr-
ISR, SRARNC! ROA B0 DA 108955900 P o

ofptaitiohs Chendsit eoih de ffalowddebyetrayd A2 toMsetsoidet.0 a | ocki ng

fi.le 109b of the second UD gear, 109 to |ock the
[OZ} SEie GhiS gesspeqtiig wew haviag adiie Dvishiheia gess 144 is rotated
t i | f i n 1. W :
e g 2 ou Toqk ey 8 AR AT e, Wbty r e
funetigmineert126fis ¢Hapgebinonderyd dgeathe ge@dtrain of elevation system

(elevation unit).

[0114] Fig. 61 is a perspective view showing another locking system that prevents a
movement of the recording/reproducing section 70 when one of the trays T is at the
recording/reproducing position Z. The locking system can protect the changer

mechanism from external shock and vibration if there is an illegal power off during a
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[0111] Fig. 58(a) is a plan view showi ng a | ocking

state of the second lock lever 94. In this state, a

boss 94b of the second |lock lever 94 fits into a cam

gear groove 114d located at a first range 114d-1 of

the cam gear groove 114d where the second |ock |ever

94 is directed to rotate in a |ock direction. Fig.
re&@(blg/ieproduping wpeiation.s Ad tenrigta iderdf mh$W@e;sﬂia% plat@ég%: l;chere is .
th econ ock.l.ever 94. In this state, the boss
prp e BEb A5, PRI hJE CORAbE i one it ampask wlesia e elockiars of the UD
P Eolog e P ot a8 RHERAIIRDG RN oG el rproducing
pasitions dhas align tray i1 10 &edy T501With thig eenfigyrativngretdrddsly/reproducing is

re t he sane r|aositi or(‘i i.s used to.change the state of
1°¥%§1& BSHIeRspordmg repiodpsige tiay 1 ROSHIGN an vi ew of a cam
- . ) )

O B RALLELRE AR sORGlE) LBl fob el oriehrbducing section
70 Al timas, tivse & 4 loekisyvtemithat ivdctivateddabockgbarecadéng/reproducing

o OsfromaHC]\/Eposition, and the cam gear 114 w || -
e a?e' in a clock-wise direction to RESET the t%?éy

a6y iAvgoged tol e catifigubatidSott theNprbferrtl Serb BRI ek & drivin
[rmv]é,m}guri ng. this op.egr ation. Fr gpr_n t he HOVE positi op,E . &
meqhanisanysgs arsingle eleptrigmaetor 416 tredrive: thoesksepamtalgeae ¢imsneach gear

o 968 ML O LRI CobPARSE 1G04 Y3tk B i can ve
drivien stndURngesaforh0Bs bperatidre wethofiOAEAOhE Bpdratibh S(ﬁ(tj@%’%ﬁer gear

ear_.110. Fromthe PLAY DRI VING position to the
trag%%iﬁlamak% ¢ operaLPR sFAueace m@tﬁ‘efﬁ)@fé}dﬁ apd easyrtaiegatrel When there

1 it : rd [ Rl iggers.the

Rl L e el B AP rE oyt BN fmante and

- asgemble A gear tarig ¢had ogrowit ideperrl d3 artyr étiier geantr@ind rHuyther, thedswitching
. t.he di sc_exgchange position X _Wjen the cam gear 114

8 98?%€%BSIP% pLpngs Ay Com g atp Gledn cederite Achig¥reuseraay mgtor 116 to

s oty e, T 20 Lo 1
totachipye Tl ppergBonsaed denctions fos] disg.chemgersl avithout increasing the

: ' ' how t.at.e in ich the ¢ ear
orbASRIRLY B EAO I 800 i B e e
lodkimgk andewdockidg td enstiftl s ctratd FositonRSAdd Lrdd lb&lﬁn% effect from the

function lever 126 is changed in order to drive the

Prgfedy coftt SiORVOP&¥evat i on system (el evation unit).
[O% 107:!| ]Fﬂthglj, Qcco‘i”’&ing Yo &e%ﬁ{b%ﬁﬁ-ﬁésﬂtgtﬁe %ﬁvﬁrﬁﬁfgwmggqaﬁgs% Ps,eJesigned by

oCki ng system that preve venent= o
- grouping dhgperepodacding chamget grrféfinyheThe bay Afpehftfost r @sation is

st gL 8 CBRPERHS R GEt bF e CoFTAMGIEAT irEHRAToAHY et the trey
opEN/EREN 8beraACHWhAS the iRtk fRBr ﬂrii?ti?%t(?g 'Séel‘aﬂoﬁ.l TR ?«%aé trains that

power off during a 36 recording/repro I'ng opera
drixe therfgayr playistosk siestant and elavationsystein ate gpiupte to@bthet hethe function

geérstrain, but are selected between using the function gear 107. This is because the two
gear trains are operated one after another. For example, the elevation system needs to be
drive the recording/reproducing section 70 to select a tray T (elevation system), and this
operation is followed by driving a tray T from the disc standby position Y to disc

recording/reproducing position Z (tray play/stock system). The separation of the elevation
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provi ded a pin 65d which is capable of going into any
of holes 32e-1 to 32e-5 of the UD rack 32. The holes
32e-1 to 32e-5 correspond respectively to the
recordi ng/ reproducing positions that align tray Ti to
tray T5. Wth this configuration,
recordi ng/reproducing is |ocked at a current
system:mnih thg tuag playdiedkngy stenayimplifies ithe gear trfalhlddsignFangl contol. With

ocki,n st.em sunmma bI e for e . .. .
(0 SRR PP SIS PIETEE Tkl ohb beased far ssyifebing thirige power
[ k :
behFech thE ity DO Hlons andhfel MAKRR dele L Califeeqr 114 s sed for
. switehingotlfei g]uwatpomr dfanshéttqr ¢f ehe dunaivnogdearetrain béteveen the tray

r drivin nmechanj ses a Si le electric notor
pI TR gteny e R GL ARG Flbp aore R ey B Boonch  qaor
! r@ MitHRahHS hwoﬁdlﬂg% iy em@&ﬁmbﬂtd @t&eﬂl@&mm%?ét@&érpﬂle function
That i S, each ear rain can be. dri ven and can '

leypsri2bend thetognopreﬁlﬁ, mdnilewhe mgea;flﬂécoﬁateg betveseo peHi®@Mdhposition

ool 2 FRIYENG BRlion il il Eaorle AR, ARiefumction

gemstrﬁlataha thelcdnh Bedi134 (ﬁﬁsaawclése sySteM) R ﬁEk%nh@&@d froinsthe motor
easg because it is easy to dismantle and assenble
us,

e switthing Bear 186ewheroeana sgrsrid4 anradatgs totresforydbe tray open/close
orf R b RS 58] B2 gk e g BB i Sl avien et

op@fwlofm& perfdrhfed whilélohe erap Qvaibidct ge e fet@idiif/repfddiicihg operation,
the gear drivi % mechani sm uses qne el ectric notor g
sines the ragy @eay 11 ﬁéﬁa&r}V@ngaﬁnE oy et dishsxelangg RAstion X without

- afﬁ:@ﬁﬁ%ﬁfe tlJaP’VF Ltt}ﬁé’&rfi ﬁg&%&g\% g&‘?tlorpf eration tine.

erno e uses the camgear 114
[01 W]cetilt fadtherhaccording Itm tige - prederred embkodimen) thesapee surface on gear

teqtﬁ %lrjcgvg s ag)Z Igéaléomgléz«l{%g*apglg Br?cb?e{slry ge]gr[ r@%fkl ng, ett grf stur arcgsmmlnlmlze

- th@FSIObFlEdA0 tdeth it o WERREN TR gealshe gear drl vi ng

mechani smis designed by groupl ng the operations a.
[082GStdhfmther, aoeorfimgnts. the ipesfenredy crobedimeht shee mpieclapomnon of both

epar fr.om. he t erfor mad
logk PR BRH GRS g RS of Bish g PinePSh ePiepay efeaged. Wit his
coafiguratibtBe QRRCRpefidd W idigintifel. Wikt ¢4M g8l 14t Fordtés toSdrive the
not i operatl on. The tgear trains that drive the tr

tray| opsp/etase RY 518 8% e, 1B semiarenyefdhe s gearghldiige aontros{hng the -
lo%l@g%lg ill 2stateoul ﬂll;é%dlé:’lgverg GRS el 13&71811%%'5{3& :ﬂsl&sb %ﬁ'cﬁ&é%gems are

tween using the function gear 1 ecaus
lotked vihile dlg:eahangerdl in pedoEning dmttz@cbpen,&lcmé operatioint her .

r. exa e, the elevation needs to be driv
[Ofﬁé Sﬁ@c‘%?rnavqoé?%a% e'rpge%%e FBRodinen Pegitign pn ghe ?aa@/ gear 114
at Rhﬁ&f B M tisH B Thect@N thg 'txg?f o@&%l‘%ﬁé tén? §Eé}| tka‘?ﬂ\%dset at the

by driving a tray T fromt andby
eatlrer ditsiton zameon didegia mpxmdmtmgsggmﬂqamwgﬂr ai4 aWhen the cam gear

11Q| %tes beg\bee%%%\/toeprgsulons fo Ve thaet 1'-'ugcr:]tloor}c géall:] ?0?' t?zyy%t’ll evﬂl ggt move.
The cam gear 114 is rotated to RESET the tray driving gear unit 20 at this time. The
trays only will move after tray driving gear unit 20 is completely RESET.

[0122] Still further, according to the preferred embodiment, the locking profile on the

second play gear 111 has a taper face that creates an inter-locking effect to the first lock
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system and the tray play/stock systemsinplifies the
gear train design and control. Wth the above

consi derations, the plunger unit 117 can be used for
swi tching the drive power between the tray open/close
system and the function gear train. Camgear 114 is
used for switching the drive power transmtted to the

levfen hobk qrofile awhdnr thenlotle lavee motates tb rthy logkliry psdidek The inter-lock
ste ar train and the el ey em gear train.
eff?% @Pwﬂrﬁi%geaacléérla.anﬁaﬁ% wwl%ém%me segqqdd play gear
[ [
11&2%%?%?@?‘2%%?. Gifca8on WHeh B4y i B Ehal ABraff shd Fmpact o the
chatger HOVE position and PLAY DRI VING position, changes

1o} 24 s etneccbifing Bathe Dicfered apvoders s ok eeagve profile on
th@"s@coﬂﬂslglgr%\hﬁ.gtmd Ha§ OmM‘l fﬁptfﬁ’d'es dte! dihel RiteSYY G hlbﬂﬁng groove

gear n cam gear is rotates to perform
profilathas peovidd mwee maygin f¢ri the sedond lotkhlevergria 94t taigosntoithé locking

not be.aff hese fuI nen qpen/.cl ose
gf%opvgrpa{f’ﬁ% Y%gti’gg‘f‘f’l’? f\féﬁP?‘é eIt e% &Hﬁe&f? e $5opd D gear
109968 ébuRgid @w%umoﬂsahgﬂﬁmtfbme re@drdiﬁg/réﬂ}sd §86n 70.

114 can drive trays T he di sc exchange position X

[01@4] ¥l furthers aenording tmﬁletnr@fyrrﬂrd amboémmduthg mlepk penid ofthe disc

B P b SRR B SCE L, B .

to Bk Qised] e Tra G WinEe ?dcke.ﬁﬁtaaﬁﬁelﬁbkeﬂnﬂh&ﬁﬁ% xﬁ&ﬁrﬂmrg%}ﬁ%ﬁﬁemg section
The taper surfaces mninize the risk of gear teet

| 70metfionﬁgtrbué§%céwntlm vg@walsdquoomoﬂhstemmrw ahleprarts i m tray driving

d
p03| , on éa@%&{ﬁgd B'F eg\gﬁéf? ggﬁa?gﬁp tthetl:rt? grfiynlg/rgﬁrodgcmg section
70vk iabignddhectiratety toothe gelacted tray IT afﬁerengag&dtloﬁ/\bpéraﬁdm EB completed.

confi gurati on, I ock perio m.zed
C%ﬁssalgarhelrfaorﬂatgzr@e@ B SPon, R iS qgkeé Sfpen/tbe 5% driving rack
unf 6D IS B SGRH tb URVE tra heo&%ar%e QAR r@fqr&fﬁg/rgé’ﬂaﬂ%gtﬂ% p&%f}on Z and

for controlling the” lock levers w
thé aalkdbyqurtmnl Yat Ghistemstes khan dlmamrdlngﬁhpmduahg section 70 is always

n are whi | e d| .change
oS B Aen g (Bt OIS/ JE8 SpURBHROn It pereting. The
traftbverde pikl r6t5lfi Qhat gde§ Aitdliabld Of fH%eUDrﬁH@ Whed tl@@”@l@.ﬂip‘ﬁ%"éperatlon is

position on the camgear 114 at which the notor is

copmplgte @@ﬁﬁéﬁ:tﬂéa;! the raserdinediepepsioning| estion yAY, emaydarand disc D at
|
el Ao Rl B R T il G

tinlek4 With ahie sohfégusetbon, shippingsoftthe disctchagey @ ik h&fefaiﬂ%hﬂﬂe when
ear 107, trays T wi ]| not nove. The camgear 11
an? et d ?lémR@éE*rquH’élW&/’é?“@r“FWr@Sﬁ@arz uribe digs %hangﬁr L can be
I nmove after tray driving
trahb Bired Lol 2"5ﬁ’{?és,/§’§girgrp°¥’é%|°§ RESET. [0122] Still
further according to the preferred enbodi nent, the
| ocking profile on the second play gear 111 has a
taper face that creates an inter-locking effect to the
first lock
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38 |l ever hook profile when the lock |ever rotates to
the | ocking position. The inter-lock effect |ocks the

second play gear | | | in a stable condition because
the second play gear | | | tends to rotate in |ocking
direction when there is external vibration and inpact
to the changer 1. [0123] Still further, according to

the preferred enbodi ment, the | ocking groove profile
Wgn. tﬂe second UD gear 109 has a two taper faces one
IR EAIBEYHS: of the | ocking groove profile that
provide nore margin for the second | ock | ever pin 94a
to go into the locking groove profile. Wth this, the
1. sec ohdlifcoiangerfor s@ding s pledity of discgrirankporsieg andisdEzlected from

ear ..10 nd results in good .positiqn .aligoment for
o pliolisy o A5G PR Potifiening TeSciRaienydiyion saipragtion Senal on the
dijcyf}{eftﬁgc,c}@ﬁg&rc@h{ﬂ)gisﬁlg: the preferred enbodi nent, the
unl ock period of 'the disc changer | |ocking device is

m niavplueality pf dralys oRiichy raspedtivglyacant baloadad withedisos tcantbe moved

en. .t . to,be used.. Tray driyi.ng rack unit 6Q js ..
B SERYdneR REOR AL e g PEPIGOCRAG SUBiers Rt the gises, and are
stfeRed QubBtaritiaBly ified Q6iticANdiréetidnVirbdrddduldH foethbiBAin stifaSes of the .
ensures the all parts in tray driving rack unit 60

disgfe maintained in a stable condition. Thus, the

rec ' Lepr [ t £0 1S j d ..
o GBSO ABE g U B e ongyposiin
in oyde¢lathe arays areorpd @t £ ehech4zdcwl @h&seis\as atHdRsing of the disc changer and
recordi ng/ reproduci ng section 70 is | ocked when the i
a dise gxehangs pesitign: [ whivhithe trays arsprretided ewward {remy thgymechanical
. . . . bl and
o BER0Y e dliieat BEBLFUDEe (301 SRR RS 18
r ecar giangltivay odcleinisgn sleiven by a7fingle ddatrged matbt g domprising a
1t h{s Fs)(gl ected tray T when the tray driving rack unit 60
plyrdliy Q4 8585 HYDS:The  transverse pin 65d that goes into a

hol § @by tiigollind aGl Ypablet HE 1GKRIPINECIGRE AL 1tRs iR the standby

conpl ete ensures that the recording/reproducin
posision; e unit, capablg of pawbingiadictraysap engage with the tray driving gear unit

oGP SR A BRI UL BRaBROH ihaf ! FofAIGHL PO e Tochanicn
chasitftowardethe dfsc egdtappe Pasifibn;t he di sc changer 1 is safe o

and reliable when  any tray T is clanped at . . o
T ecHr¥EMgMEasPIdueEng gnder facerding amdier repradueingigformation signal

[ s .Safely while in this condition. 39
© ;ﬁa§@§gc% al n@gﬁt%@g’ %ﬁ A di sc changer for storing a
pl uraal élbyativh dhnis capabil¢ afspoving Nfe arecordingdreprddtcitg fundmwith the

th Juralijty of discs,. and perfQrni ng . i
turnb @ riep dgashang %hﬂ%léhﬁn%@rémg%pmpms finjti@ a tray and place

a dicSéh the i@y hiRFth€ RaRLe; cONPr i si ng:
wherein the gear driving mechanism further comprises a single plunger unit and
two movable gears, each of the movable gears being for performing switching between

the gear trains.

2. A disc changer according to claim 1, wherein the gear trains in the gear driving

mechanism are independent and each gear train performs only one operation, and each
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.a plurality of trays which respectively can be | oaded
with discs, can be noved substantially in a
hori zontal direction parallel to nmain surfaces of the
di scs, and are stacked substantially in a vertical.
direction perpendicular to the main surfaces of the
discs; a tray driving gear unit capable of shuttling
gaah &ratr eanspdrfdrmeits operatiom élithoposfiféctiap theé bpsvaiiem of Aty other of the
trays are stored in a nechanical chassis as a housing
89 "fHE di sc changer and a disc exchange position in
which the trays are protruded outward fromthe
nmechani cal chassis thereby the discs can be put on
3.t he Ardiscschanger agronding toclmmid wheagis;the pgsition difithé figst movable

ge% ?FB%%E gscritllgv &%Lﬂgé?gaef fblhg%}lg é‘;‘lf’%fﬁféﬁisf?zll, Spgi?ltg,? %via t?lg position of the
sebon B vAbI g i cRARRRANSING ] daRCHdaR ANl oCking the trays

in the s;andqy position, the unit capable of pushing
al | whergin the fusigmguabie tzhart isefor switching hetvyeapeatrayipen/close gear

D50 R o L A S i
sy@eBCgex GlaRER] APEkVAtdN: syste geaf bl B ﬂﬁWe@&&@ﬂn@Gz}Hw bar being

for recording and/or reproducing information sign
fop switching bepresacsgidotian play/stackbiystenn genr draie land saidoglevation system
ge%ﬁﬁﬁpll e of noving the recording/reproducing unit with

the “turntable in a vertical direction to align the

recordi ng/ reproducing unit to a tray and place a disc

on the tray onto the turntable; wherein the 1gj;;ear
4dr | v‘?‘rﬁlgscrﬁgéll*% pesprding i elain dniyhereustha camgerehas| a prgle to change
thggzbgitia#i' Qf of MQ?F'EBX@HJ)QS HRPLonE Aable e%ela?, tﬁp\égﬁl ?eag %3¢ 3 further

ing for performng swtching betwe the gea

- groow prefile2for Aonkiralting teemgyesiticmoafamdi lngk tevers| aifisstlof the lock levers is

o B e e bR Ak s a8 Frolpoh PRI OBk Ever is 0
JoBIOSH P 166k th B vEAGH sy DBk trhf@hfld Can performits

operation without affecting the operation of any ot her
of twkereigethe rangd nf m@emandp bothhckdevers obangascast the cam gear

rogalé%lr zrxnr?ciat Cet\%gﬁ &g%gﬂ% gj?e;’ié)tclﬁ F%ﬁg fésritn[}ﬁi L{nlléfﬁcfgd ggﬁ/c?lal)r? and the other
is oA cRed taditsdy: e, and the position of the second

novabl e gear is chan%;ed usi ng a cam ?ear; and wherein
t he Wherein the)lexey for halling the serond spqvehlergsap defaalintoengagg the first

gAPERhVIRAGhIERN gear rotates by a predetermined angle, the lever changes position
and the second movable gear engages the second gear train, and after said engagement,
the first movable gear connects the driving source to the gear train while the cam gear

still remains to work to complete its operation.
5. - A disc changer according to claim 4, wherein the cam gear has a HOME position

and PLAY DRIVING position, the trays not being moved while the cam gear rotates

between said positions.
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train and a function gear train, said function gear
train conprising a tray play/stock systemgear train
and an el evation systemgear train, and the second
novabl e gear being for switching between said tray
pl ay/ stock system gear train and said el evati on system
gear train. 4. A disc changer according to claim 3,
6. wheridisct mngmogeaﬁngwasclaiméof\ﬁheeein ¢he fiastdeck tdver has a locking

at -h th bl, L
ol i isGhudis 5 Bk pialle o hi mber y BEGbar GH e tprlocking with
al@f@lﬂ?%@%dﬁl@@f&'@%l@@ﬁbék @@teﬁ{ gdatraliock levers, a first
0] e

| ock |l evers is | Bck and unl ock t he tray
play/stock syst em gear traln and the second | ock | ever

and unl.ock t evat i.on
t r al‘%%lsa?n‘g’%%rr %ﬁcﬁrdﬂ% 9 8% éafwh‘ﬁ_'i?}gr?gﬁ? # g]ongFrl i§ @granged to
lodlE MRS St RAGSSteRS g&aﬁetrzﬁﬁrﬁyg&fgagmrg%aé ?&okn%‘ Erd?itle 886Gtk elevation
instant, only one lock |lever 1S i'n an unloc
systemciear Gaindhat hepa tapensurfaces in a | ocked condition: and
wherein the | ever for holding the second novabl e gear
defaults to engage the first gear train when the cam

8. gearA rdi¥cadipagéryactofdigel €3 elatth ME dvldiéth herehi§ d &¥sg locking system
changes position_and the second novabl e gear engages

whendhe disp ghrngenperforging a gsarding/ aqpr@,chicmgmgeeg@mm t he
fir %hé?aﬁalﬁ%ﬂﬁ ?gﬁr% ﬁl%%ﬁ]eeﬁtt FRVNGiad tpla?{% ekt %ﬁﬁ e\ép% of a UD

gear train e cam gear remal
ra¢loaﬁﬂrqjmﬁpmgldmrabpﬁr aind the. mﬁnbeﬁ ofitlescid aiega[deﬁc Gﬂltﬁfé Atmber of

‘%33 (mjdﬁlg t he cam ear has a Jposition

tfaé(ﬁ gn % Bps matich te @F%leghépméé@ng sefbipaposition.
whi | e the cam gear rotates between said positions. 41
6. A disc changer according to claimb5, wherein the

- 9.1 i r sA disockarigev aeconding to-¢leink B g whinhdahé loekinlgisybteinrat leactetéme only

. un?‘%?%ﬁqel %&{({rﬁa 1t}ﬂfs CB%P%: %Oerdhis) rg‘ffl%g ggl&tcgﬂ]ecr eate

play/ stock systemgear. train. 7. A disc changer

according to claim6, wherein second |ock lever is

- 10ar r ahgisg ohanger @éwrﬂm te|céainy 9 dm whicht thenlegking systgon li)yperatlve to
gagi t g |Ieofth el evaiion ..syste

IO(gégaa?pt ggﬂrn%i 18 O\ﬁf'flgﬂ ?%‘rg A, 906 ¢ ef 8sa1c¥ {r@{ Sghgr}éﬁ With the

recoipdingeeprodwdighinig to claim 7, V\herel n there is a
strong | ocki ng system when the di sc changer
perform ng a recordi ng/reproducing operation; and

Nher/:ﬁwwara kScianBL |

Uk ol SRty 0l L B ons o

rempémcamg orfprnzatidnt fremnambpeticabdiseadrefor irscondipg ndﬁmﬂnatmsn theeeto, the
nunber of ..

apparatus comprising:

a turntable;

a recording/reproducing unit operative to perform at least one of the operations of
recording and/or reproducing an information signal on an optical disc placed on the
turntable; |

a plurality of trays for carrying respective optical discs;

a housing for receiving the plurality of trays;
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trays and all positions of the holes match to the

recor di ng/ reproduci ng section position. 9. A disc
changer according to claim8 in which the I ocking
system at each tinme only unlocks the gear train which
I's connected to the driving source. 10. A disc changer
according to claim9 in which the | ocking systemis
operatraywdriving gearakitathe toyalrivingageaas unit being @peratite tadrive the

R g0 R disk G aeb HaR TR MNICh thetayi aropiepted from g housing for
lo&diap 8ffeniVal SRRV Sptiial §R6S tind®HRo eg%xfa{gg? f&%ﬁ@&rg\?fiﬁe

of “reproducinginformation froman o di sc
plpratity @tgmya ifrogn 8wfdaﬂcmhmetpheitien tq thetstandby pesitionys
conprising: a tur.ntabl e. recordi ng/ reproducin ni t
operaatf?syvté glﬁwgfoﬁ%cﬁdqg;tgg ?ra%’.él aoﬁaq .Wﬁ’gﬁoaﬂfg Wz‘?h&he trays
aré eseeivel REtha the Wou§iBP, fBF IR gaRe fraysO aiPldr ‘aﬁvﬁngHéllh'afsnfrom the
y

an optical disc placed on the turnfable; a plurall
stagfdby pasition &r a pesitign imgvhick plb the tvaysepgageehe tiay dayingaear unit;

housi ng.for recejving t.he plural,i of .trays; 42 a

{r oyt HEOR G BERICikA i oba shidgedbncot he TR onif e curntable;
bei ng dagriabov®; 4l drive the trays to a disc exchange
position in which the trays are ejected fromthe

houdd 8f8" #RYIng mpghanism spupledinthe elsctriconpior and for dpivingadt least the

i rad kv j . 1 [t .
ol g 40 O Rk RN b in o
at idaattshoympwebld geans foa stitehing ridige forog getirited By tHeaslédtRGmotor
the trays in,a standby position in which the trays

be&‘?’"eenrtg%é‘?a&é‘@lw thin the housing, for releasing the
trays, and for driving the trays fromthe standby
position to a position in which all the trays engage
the tray driving gear unit; a nechanismfor placing a
di sc on a selected one of the trays onto the
‘turntable; an electric notor; and a gear driving
mechani sm coupl ed to the electric notor and for
driving at least the tray driving gear unit, the gear
driving nmechanismincluding at | east three gear trains
and at |east two novable gears for switching notive
force generated by the electric notor between the
gear trains. 43
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