DISC CHANGER BACKGROUND OF THE INVENTION Field of the
Invention [0001] The present invention relates to a disc changer,
particularly but not exclusively to a disc changer that stores a plurality of
discs therein, transports a disc selected from a plurality of discs, and
performs recording and/or reproducing information signal on the disc. In

the specification, the wording ghitgcerdingdrgpsoducing an information
signal on a disc" refers to "at least one of recording an information signal
on a disc and reproducing an information signal from a disc" as an

abbreviated form of gxaressiont RegsesiptionohtieRatatag Art [0002] A
caonventignal disc changer normally has a plurality of trays housed within a

Fidld GhgsIrKe8LER tray arranged to carry an optical disc. In one known

[odyRe THeisenthpragonciudes @ aingle Seleste diAY- QA MR R Witk ively to
a selected sub tray and kg\{)é{depressmg an eject button the main tray

a disprihepger SHBUBIES eV HEN Y siartigienstsidtmsnRmn thdKassis i from a
pliEiHAe GubyaiAdoa (ina eXehARER RAGILNABFIARUIINGhSHEXERANEE AN on the

_adisc, A disc can then be placed on the sub tray which, upon receiving a
disg e SgRictHgBRE WieRding Maitserasiaafrypaod eirgintorlerawiinibyignal on
a RasiteR:Yotha 1sianghy positinaitbesurdra.dspars.fam NENSR Ed¥oducing

to carry the disc g a storage rack within the casing which can hold a
an JpEton i BRmpRJRS. Witk b edatsLiemR e SR & #isc 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
Desenintieny FHhrsRed# sttty inconvenience an end user since, more often

[08ban Aotoralieikeaping thRdisasibaidgithadisc shanaer fonapeesed within a
time, the usey would not be_ able to remember the correct arrangement of

CaREiEHE iFGR e e YieOerhigRPEN gD ARECHUEFEWR i &ResaayRE. the disc

chimgpechiheieoateiisi oferehetray: QA0S hRthay kKnawR BAERdiSe tray and by
changer has.a n;)mber of sub-frays arranged on a main tray and the main

108 SBFIE T LSOt TR U &5 165 RSB RS g epRditiBR™ 2 standby
pokitiarewéhiit ikaesessasiptothaleoatnaln thay WieRdRERRBIRSItion for inputting or

RRlssancorgl e koo change and badng ancrepaceenel .
suipaislitisignalthiy tiiecagihglis inefficient Senieedise changergdnehidsudition. At the
stan%bsf ;%Qlet&)g, f&récgiﬁ)n t%r)]ficgeggggv%gm the main fray 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



number of trays to be ejected at different distances away from the casing
so that the trays partially overlap each other. This allows the content of
the trays to be checked. However, this method is suitable only if the disc
changer has a few trays and further, such a function does not allow discs
to be loaded/replaced. [0004] In conventional disc changers, a driving

source (such as an electric motor) is directly connected to a gear driving )
O VAl PO AT BEFGHFTD b Gt SHT e Furthor, returing

obenfiguastiontsaradeltionali orvingisoneceismerdecriidhere are other
gear trains that e%%és . The disc chag\?g's gear driving mechanism design

t. T
usually involV8Eniary SEF4ER JEiidrath satEnts ikt nidwgtahathteh allows a
nusspectiveadsivirg sptredsatlfifiiemativabcdhevtis T TSt USeS JUShANBe trays

driving source plus a plunger unit to switch the maqtive power from the
PRl ST BN RN 1l S PRARE tHE'aRVR HSCRAR O bEBEres Hovever,
theomplivaterd, archtihe ondxinfue: ndistbenhafgeardtainsewhighy CandE@MeN such a
is _two.,This is hecause a sing| train must be designed as to carry
fugsterdR o pat %Sr‘ivsfﬁfﬁstﬁ?s%%jgg?@gf?kﬁﬁﬁtrain can only be put into
(ofethioraitenthesthisgenirpels, hasirbompleted dtsoprration, @pehatehotor) is
.a gear train switching operation by the plunger unit. Because of this, the )
o SEETET e o0 Ak v R GRS TS At <ORRE B (R one operation.
Wopethtionsdifeideioandenidiitanathér operatondayinglisisiethclhuss other gear
trsi%rsn(%\hf(%atulrsqs %ethcg disc changer which.require operation, of two gear

FAInS, SUCH As opening &Ry S 8 Ehangdthe 1By deSHEp Withlhy involves
matoppingitie eeording/repretucitgopesdtiospcan neketpehigved atalhces. If,
0005] In designs using a single. gear train to carry out multiple operations,
B D e R oA R B 1 i
thehangee. Kivisidibecdusdriviog shegebettraimishogkedralhthehepitadionschanism

andled by the gear train are disabled. Ta solve this problem, all a X _
e e B T R T e i dgven
twockimy atlsomsecritioallpegsitionsand:fobsairsgeiitical operajions a TS operations.

S e e Sl M SRRV, i e
cqngﬂsp@rﬁ&i ongprobtermsdaifieoreationalmiseiting egs:ratberbiheheliphinger unit.
B B e b R e g of he
opsuttions te {opkingrhodeadotivg apeeetring/vepr ditished. dPeratiamdnteatures of
th§%gcacff8{gtj~:g%I&nfet&ﬁrgi%%eraﬁon of two gear trains, such as opening the trays to
change the discs they carry without stopping the recording/reproducing operation, can not
be achieved at all.

{0003] In designs using a single gear train to carry out multiple operatibns-, it becomes
more complicated to design a locking device for the disc changer. This is because 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.



changer has a high risk of suffering gear dislocation and thus developing

faults. SUMMARY OF THE INVENTION [0007] The present invention has

been developed in view of the aforementioned technical problems and

aims to provide a new and useful disc changer device. A preferred

embodiment of the invention is a disc changer capable of ejecting all

d ilon to.a dis¢ exchange position where the discs

R g Ry 8 romaneers,
whep thaydishditageoraraBspthsdriors chdigrefeivedrewloodlimentds prgkel locked,

' i irec visually._the discs stored inside the disc . .
T B R R R R Bt o he
lofhénew degbuirdrivinganbohaspsmithan gisesreniby ohesetdctricontagoraasn, the disc

HIHYING.SOHTER QIS DAL, 988L HaINs . ARd.one glunger unit to
mpré\évide swit(%ﬂng between }[ﬁ%a%%a\&vr%%%?g %gﬁdsteﬁélrs tcr%i‘frﬁ%ple%%ﬁe{a'to
drive only one operation and each gear train is independent. This makes

it possible to achieve agmp&s&ar%?oﬁggrﬁg%ign time and to
chas

perform separate operations at once, su riving a tray to the disc
[08R¢hanbeeppsiton fiovstHensthahe positon!eitidoin stopping the aforementioned

seeqrdi ' rati rther referred embodiment
b is eaglggésgzgr%% k?%e}%%%%?éﬁmﬁiﬁqu% élalﬁc%og gls? %ﬁ?sitgbslceci%% ef] %%g\]/(fg'e that

can preveiepegtcaibiseaionhadriticdavag®oassetsoychilgtionmade of ecjecting all

4RO Dol BRI IRES TRATIRIGR RIS HIRL can be
there is firm locking when the disc changer performs the
e&%ﬁﬂﬁgﬁ%@éﬁ%@m@m@f&immb@d@mm ohariyen fayltsaanis gednm one.

Fslacatian (OAQR] TReRios8:ACEOIdINGQ i «%E?&Eﬂ%i@ﬂg&igﬁeéﬁ?ﬂ&n‘é visually
provided an optical disc changer for performing at least one o the

thé&&%%i&ﬁé@éfir@ﬁ}%mmh@tiehémtmﬁ%ﬁcaﬂﬂmﬁba slisgobfgioreepeditign. The
diseformasign;therete. ir&épﬁﬂ@ﬂé; SRURHRAY v UTaRIg; 3 @gctahﬁél.ectric motor as

recording/reproducing unit operative to perform at least one o
drHBEa iBNEHRC <HbY8iRPEh dNeR répro @Sy Ansinfaxnatiorrbigaeat emiarto provide

svaRlisabdsaRIarad gga%i%frﬁﬁpllxe%@am%ﬁliﬂ @éstirgﬂ%?if{%}r &%@’H}@y one operation

respective optical discs; a housing for receiving the plurality of trays; a
and £AeRiRY Jekt tnmdgnsnisytaNisgreies dhirtseihls spadiivecteltipertiions in a

shgﬁ}éﬁé&%ﬂ% S¥EANoR RRsition inphigh é}ﬁ%rgﬁéfﬁsaiﬁogﬁﬁt%ff%m&gsing a tray
ousing ror
o the %isc exchange position from the standby position without stopping

-t
recording/reproducing operation. Furthermore, the preferred embodiment is easy
assemble and dismantle, and includes a stable locking device that can prevent part
dislocation and damage caused by vibration and external shock due to mishandling. This
makes it possible to ensure that there is firm locking when the disc changer performs the
recording/reproducing operation, in order to avoid changer faults and gear dislocation.
[0008]} Therefore, according to the present invention, there is 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;



loading or removal of respective optical discs, and also operative to
withdraw the plurality of trays from the disc exchange position to the
standby position.; a tray triggering unit for locking the trays in a standby
position in which the trays are received within the housing, for releasing
the trays, and for driving the trays from the standby position to a position

in wh m@yrmﬁgwﬁ)eaaﬁg%ﬁﬂ%ﬁ@eﬁﬁwmp%@hﬂ'Aiéa@aé?s&@%@it%@ﬁ!gé{aﬁms of

placing a disc on a selected one of the trays onto the turntable; an electric
TeRG Pl R IgERFHGIng RdBfRImEicaciMal @b Meplsal s ptercdnnfte
tudlkiving.at least the tray driving gear unit, the gear driving mechanism
including a plurality of gear trains and at least two movable gears for
switcRiRY RS e feiEe e saratag Bssrs e apiccaiotisesbetween the gear -
trains, AJRNGRe ﬁg@g@@@ﬁg&ﬁg%gﬁgﬁ&hgf@gﬁgﬂon is a disc changer for
storing a plurality of discs, transporting a disc selected from the plurality
of disedl Ay BErcing tebsramgfe proteen g bainatne sigralodribe the
tr&)5%0 hRIdISCERANASISRABRTS NG ShRI Al Of LBy Wiieh FaSReCHNEY for
can be loaded with discs, can be moved substantially in a horizontal
loghagiont BRI I FrRGA B Rt bl itre. aré el wnebaret i sedekweithdraw the

plaHhsipBtialydnaMericakdireotion pemendicilaid thampainaufaces of

the discs; a tray driving %)ear unit capable of shuttling the trays between a

standbiF OSSR IS WhTcIOtheck s thrdator dvdstandoc hariiden shaddrh ke trays
~ ar@ RQUSIBY Rfthe ﬁt@ﬁ&t&m%%@e@ﬁg%&%@gsd%i_ziﬂoﬂrg\ﬁi@@rﬁa;ta%mm the

ttra'}és are protruded outward from the mechanical chassis thereby the
S

CIRBRIIG PP O A SV RHA A hiBG S Ts snanee ths §o3 davnarargnit;

mechaniseARveTRYp R ERgIeSIecin calnReter éﬁ@@ﬁ@@%{@%ﬁt&%%table;

of gear trains; 4 a tray triggering unit capable of locking/unlocking the

trays # Bec Qs mpg p8sition, the unit capable of pushing all trays to

engag %MH&%&%Q&M&%%&@&@f&ﬁﬂ@@‘ﬁ@t_ﬁ?%ﬂ@%’% QHQing at least the
capable of drlvmgéthe trays qutward from the mechanical chassis toward

UARSTIEBRREMAIIE PSR EORAFRIPEROAGRIAG G AP FBF ¥ EE St EiRsgT trains and
ataagforve produlingelrforsn atigrsign al o a.arsiss Rlacesamadyaiables ador

an eIeVﬁttion unit capable of moving the recording/reproducing unit with
beﬁ%een the gear trains. :

A more specific expression of the invention is a disc changer for storing a

plurality of discs, transporting a disc selected from the plurality of discs, and performing
recording/reproducing information signal on the disc, the disc changer comprising:

a plurality of trays which respectively can be loaded with discs, can be moved
substantially in a horizontal direction parallel 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;



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 further comprises a single plunger unit and two

movable gears for performing switching between the gear trains. An

alternative more specific expression of the invention is a disc changer for

storing g RIuAlib. of Aises: transnertinga diss 56!l from t lurality of

discs, an per%%%migg recor%g/reprodu%?n& %%(ﬁ)%ﬁgﬁgnqg%gr?ﬁj%nl@e{% standby
Pafisionheiseichapidee domphisiag! atpitisalityeofaerywilnitte respectiviely gear unit
afE AR I9aded With disgs; 99}?59% Wyﬁqﬁgﬁé%%%%%? MRl mechanical

direction parallel to'main surfaces of the discs, and are stacke
chggistntrmhs diveetichrageptsigerpendicular to the main surfaces of

the disesomiE@n dving & P%??Q@&J&ﬁ’é shing pc?dﬁé%% l?ﬁftgvnen%%oan signal

standby position in which the trays are stored in a mechanicarchassis as
orparfEEsRIgest e i@ ERisigadand a disc exchange position in which the

trays gre:Rroffided-auwasd frosp IHSJ&%C*PEQ'?QJ%%@%‘%%%%% it with the

t
discs can be put on the trays and removed form the trays; a gear “driving
turnEdha Hisht eiisehdbpeiral e alieal hotse oodiesisratediiigg fot ¢e adrampnd place
a §19950InQ WAl GRRARLEQLIegNg/unlocking the trays in the standby

position, the unit capable of pushing all trays to engage with the tray

drivinghyaain bt egeardiotkingcimei sraysidher capabieestalsiviply thertgaysmit and
weHRabliomLibemeshanical chashinuAtdie, disc peange position
n

a recording/reproducing unit for recording and/or reproducing information
signal 82t praBrdoAPs i eEeain aof dhevanermting eapadles othanger for

stoRRMinghealacardingle Rf&%%i}%g' nitydthdhe winiahle ‘J.HeapYﬁrzﬂﬁl og discs, and

direction to align the recording/reproducing unit to a tray and place a disc

PeGIRIREN Ay S AERSE TOrPRABIBE \WHErEAtPR tenediriinghnedianidn disc changer

cEppsists Oh thisR seParated g draks foritespectively fAMIND (1A %A% can be
open/close system including the tray driving gear unit for 5 driving trays
Mgyt SBRSHRR dSe &%H%@@%%%@@%Mlsbéﬂiw@iylaﬁa@réva‘iiﬁg discs, and

aréypierednaluctingiine eleyatngMni fosdnving bR IeaRrdngheRadueilgees of the

_section to move in vertical direction to align with a selected tray and (i) a
Dty plEgABER g R s hr e bR te TdsTdryASErRAICHRsition in
wiplegitignand e Standhy PARtMNOE M 2SINAIERIRAIEAIRL MY and a

.to provide driving source for these gear trains. At each instant, ona/] one

iR 5 TPAMAR R B0 Tt BRVIRY S 6LF d O HE e ar it SamcHiagnechanical
_chdone hiyehangingileyaladbvpunoyalle SAR SNy RS ESIRIBSRRSIMEN. a gear

dr?\fir?gplllﬁlgg}%nism driven by an electrical motor to generate driving. force; a tray
triggering unit capable of locking/unlocking the trays in the standby position, the unit
capable of pushing all trays to engage with the tray driving gear unit after unlocking 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
mnformation 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



unit and a cam gear profile. The locking device used in the disc changer is

a lever structure in which the locking and unlocking motions are

controlled using another cam profile on the cam gear. [0009] According to

a first preferred feature of the invention, the gear driving mechanism uses

a single electric motor to drive three separate gear trains and each of the
arS88 tans is. tfor [ ndent operatign. That is,.each gear .

Itrau car%ljg) riv%e%r? %d%%%f(%grﬁqﬁg%ﬁgéﬁgﬁcvﬁt %%Lgaﬁg%?r?él ’th@ﬁotgﬁqere levating

sygiperandndineidopliaing sefuendeivimthis morediexibipradagasyetoion to move
in SRAOL AN SO RY AR Y ISne NG et gg@u VDR A svstem for

changer, service and repair Is easy becausglt IS € {o disthantie and
driyésgriblebehecshtteegeartdaind gineduitidgesonvtcdepehthorsthelbghpesition. Note
thﬂ%agiyﬁwgleaﬁmﬁt & EX‘@H%%%'%QQ 'a?i\p%éj%rﬁgc@l%'or}qﬁgsaendcgra {L3E8 A each
_ profile’in order to make it possible to use onemotor to drive sévera gear
nsraphfhanisgtae ean devimgaiedchahisdrivges somece [Eotrgeandteimtoswitching is
dofehisvenallaperatensand funclions.for.a changsgwithout Increasing the

Ot_ime§tak}“en%o gerform cémy Oper;!{%gn? gﬁ%ﬁérﬁ%gr?}%h%e cﬁsr?gg ; é\\ifizzve (ﬂtiggg funger

ungt e geanfogeunrsiftls edderdothan patty sktheadise chantjer atergeked a lever
uREMAORKGR 10 ARCYLRIGH: determined;poshiqns, and (e precise, cam
; groovelprofile results in agstrong 100 ing ﬁeﬁfgé;téf?)%%o ()Ixrllggﬁlgr:st%grle r%%{()jther cam
pregdere Ge thratirgamtion, preferably the gear driving mechanism consists
080N EleGIIGIMOTQL 19, SHARNAUINGIPWRLIO 3Y the th "HRINSOL drivi
[ thgjj changer. Tﬁ_e plunger unit, whic changlﬁg %hq}?e&éﬁg?%grﬁé m{%v Sie driving
megbapitieUsswrchide gieatricisnalte loydoinghsectocporntecethérdiivingd each of the
ceSPHIGRSIR QReRf e PO SR D&?ﬁ?ﬁﬁ@ﬁg? 1&[%89%@!1?'?3&1 can be driven

system gear train and the function gear train. The other movable gear is a
andrpsiesmy Earna e rurEhion geae wagrhTvehrnivatigear Thisicpesition sequence

is ARANAS-AM.C8INSGE NSy AVIBERAYICH 19 eBREHRE IO J8AE S, there is fault

which are a tray play/stock system gear train and a elevation system gear
WitRiRC[ GO PIREEsTalife Y thangraterisdifeersebeneugedr Brivhey to-dismantle and
asSBEEIABIRM IS Kesioned kg JHAACCAUN e ROSS IR OLOMPING {8 rther,

gear trains associated with the operation of a" disc changer. The tray
thepeHBSRIbJensibn Wissfirags rahtapegaionodivEnajanto faktionpossible
to §RBIMRIMIR e iR drivedray.erenisseronenatian Whille 4H0GO %8880 hism uses

trains are not in an operational condition. The function gear train that

OMVIRFSEGhE AT [lagrbisEk sybtentEiieIne VAt AYstEm drechpogpedvithout
indeBanGlOR W ReRPREY\RES8K any operation. Furthermore, the locking device uses

a cam gear for control to ensure that parts of the disc changer are locked or unlocked in
accurately determined positions, and the precise cam groove profile results in a strong
locking effect.

[0010] In a first preferred feature of the invention, preferably the geér driving mechanism
consists of an electric motor to supply driving power to all the three gear trains of the
changer. The plunger unit, which changing the level of 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



trains, and power is switched between them using the function gear. This

is because the two gear trains are operated one after another. For

example, the elevation system gear train needs to drive the

recording/reproducing section to a selected tray (elevation system) and

this operation will follow an operation by the tray play/stock system to

drive a tray fro e disc standb sition tQ. the disc . .
e grc?l%(&g re%rrl(%%%u%:%ﬁgggglsﬂl on, e(‘e)?%é%lgré}%éﬁeo oo S5 BRBI sytist are a tray
planGttiel soyeplaydstackisystentisimplifies srear graintrdiesign and control.

oWt e ahove ¢ si_der tion, the plunger unit can be used for switching , . .
A R R R e e e R B aling
nfanectionngdaritrainbilihe famrogpangishesachfarswitetiog wédheigedieteaitration of a
aigon i nof fu tion %gftrain between the tr lay/stock system. and
o p e S S A B D B e R b e
fuasirestashtherinvienticier thedtanm tysaottad:toprafiertoi chavigk thevgositigesr trains

f a function lever.where a function.gear.is attached_to the hook profile of..

ar(?hg{fgn%tig%n |868%r?*m%n°t neggg)rrﬁ' genl%a? iS atits or ?ﬁrp%gll .oﬁ‘a&gmé“ the way
plpoisitioh )sitsterfumadichelelmatifts thstiunctiorpgemredpdadiengagesthie thiyective gear
ralyst %29 evadi stem. When the ca ar rotates to.a second

! pos’i%on Igliwf\eg(%Ds ttI %“iﬁ’ﬁﬁ%ﬁrﬁ\){?ﬁ% ?3hn§i({)¥r}1€?§€/%cr{%)ﬂls¥\%asr 'tf%lfsuﬁ’cﬁ%cnause the
twgeasaddvarto engagethe oy aflaydstabkrsyisterax {6413 hecdedingptosgstem gear
ragcgodipreferfed.feature of the invention, the interaction between the .
e B e L e Bty fglevation
syHONRngdbiti onandot e/ LANDRIV NG atsitignilchangekite deel sktheo drive

fnetenener 48 heHICionasaty s AN e A 98an MRV o position
2 f(E)"ljé}a\pn_/cIose sys%em) are ?e arate by?#é slvv?tcrﬁfr?écgg%%%%%%a#fﬁé gaOFﬁtmn' The
sepamtigrotathvgds yerdoray demapohehvdose Wpefuatidn sihheeothiengdarns gear train
ad{RIRsate aakalfesiad, E@Sﬁﬁo%ewn\aﬁas&m%,oﬂf&%ﬁﬁ?@%e%%ﬁ?tt%% 'Be "used for

performed while one tray Is subject to a recording/reproducing operation,
SVEiBENE rfeghis ezt deansniogekateanndivettraysienthip gisy exchamditig function

«2PSHigN witboyhaffesting, the fg@xg@&{&%}gd&%spggmm QRO of function.

[0014] In a third géeferred feature of the invention, the switching gear an
SeRITENOP g mec sBaMe X Hask S yatrcanhd blewaten twitegear trains by

[og%ngav&rémdlmpeg@@emgomégﬁsf%rﬁ@@ags@& S Tl S——

epégear train system. The gear teeth of both ‘gears are eslgned to
hap 221 pAPe teaded emih thaosidiouneé edeas toatleasoviave adpertiavesaf00 ttached

to fthét\gg?:rf@iﬁ&méhﬁt@iédf&ﬁéiﬁfﬁ%féét%elih%@E%Sgé‘éécﬁ A e gk position
eetn Is 1or
(HOME position), the function lever lifts the function gear up to engage the drive system

to the elevation system. When the cam gear rotates to a second position (PLAY.
DRIVING position), the-function lever pushes the function gear down to engage the tray
play/stock system. ' .

[0013] According to a second preferred feature of the invention, the interaction between .
the function lever and the cam profile, while the cam gear moves between its HOME
position and the PLAY DRIVING position, changes the level 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



easy gear engagement and easy gear release. The taper surfaces
minimize the risk of gear teeth hitting between two gears. [0016] In a
fourth preferred feature of the invention, a first lock lever and a second
lock lever rotate when the cam gear rotates to select between the gear
trains of the function gear train. The first Iock lever, which locks the tray
%’%t ck system D gear. tre tra| unI Oclésreg&[é N cam gear rotates to.the . "
ﬁl&npoa on W f the SEcond 10k IBver WHICH TOCKS thg nee 1t means.
thetehbatmmmgstermge&mtratmymImkheodﬂgcwhehaﬁ@l@pngm@mrmmmmetmg the
el M_ecgo(ﬁltl I,68[ Accgr Jng to the fourth preferred feature, the
Unfock posﬂl%/n Fhoth 160k Tevers matches the functions at which the
[ORihgtibnagdadtpairdas &h faged. Wlﬂh’ethmenﬂnﬂgthmtmnﬁctha@gdﬂcmpﬁﬁmﬁim gear
arlg‘&gégl%'%ﬁgn nygl%ﬁl (Egrem%%%gtear ro%ates 19 qin\érelst $ Iga II’? ?F GI‘ down
system gear a|n the cam gear's cam g Sove 10t opvera ng he 1oCK Ievi
invittrotaterbathdookeleyarsmato théinkogkithg gmtrﬂihwgfs&lhcdﬁlp@aentseth of both
r k. t i eris rformln tray o close 0 eratlon
g%%l%? Idr;%% Aer()ore evr?e fgeature ot ﬁ%ﬁlnventlon ge Ig%egfl %ﬂél ‘?gnc 5, faces.
O@ééi lécom@ubabqhmnhmegeacmaesdgehﬁeepﬁmxﬁmtmnthmm ’tlaeth is for

is th it] nd the, se ond osition is_a dist
T RS e ik o gear
tefuh divm ghvaresmhotherdevel. [0019] According to the fifth preferred
6%%1% H‘ﬁa&%ﬁ é%?e%é@?e%ﬁ@e%%%é“i wh h the B 1rs}1?cr)élsc 0%?‘90‘(?% £cond Tock

the ay ope se system train, Is pre era y set at the earlier a'[IOI‘]
leyeneciatordbeadimandmizeaheotidag toofelvet daatwgeart v/ bemr ctmmsgeﬁrthe function

ggﬁt%‘ﬁ ti%%"ﬁ%{‘l Sl%\%\fo ﬁ'ﬂqg&g%et{%gé?’é /Q%CQ 5ys e\ﬁge;rrht%% unlocks

cam gear is rotated to 8 RESET the tray d ear Unit-at thistime
ontsyshshlyan Epadvetaifie tatibafdyAGriARG \Jodr poitercompiktdly REGETock lever

w@%?&é&%@%‘i@v&%ﬁ@%é&a&%‘? QLGNS t@ﬁe@{?ﬁé" e%"% 19%kes to the

has a hook profile that goes into a locking profl on a play gear to
HeBvHprasitea-locking operation. [0021] According to the sixth feature, the

% ngce@&#ﬁ%?{a the mamg@éfefﬁe!&%@ %a%@x}ﬁﬁ%kfﬁgﬁtmﬁtoq%rst? E levers

inter-locking effect with the first lock lever's hook profile” when the
megheyothtediarcteocking lpeitiotheT Haription| agtangteftecidoekgaed pl&ith  this.

?ﬁﬁé’uﬁ%ﬁt%@&ﬂﬂ%@@r%@ﬁﬁﬂﬂﬁ%aymﬁt%@%%r égferd)rt]ﬁ ¢ to drlve the

ocking direction when external vibration or impacts are transmitted to the
tf@fgépéﬁélﬁ‘zf@ﬁystem gear train, the cam gear's cam groove for operating the lock levers

will rotate both lock levers into their locking state. Thus, all components are locked while
the disc changer is performing tray open/close operation.

[0018] In a fifth preferred feature of the invention, the level of the function gear is-
changed as the cam gear moves 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 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



[0022] In a seventh preferred feature of the invention, the second lock
lever has a pin profile that go into a locking groove profile on a UD gear to
complete the locking operation. [0023] According to the seventh preferred
embodiment, the locking profile on the UD gear has a two taper faces on
either side of the locking groove profile, the taper faces provides more

in.f in. of t | into.the locki
R LR B AR RIC s 20 U LR aE B0 St e vy
drhr'm@e.e@rram mﬂb@@d&ﬁ%ﬂion alignment for the
of2eRrnodeRl aduelngssreial (NARELIN ARINDL DRI/ B AL, o nook

Invention, w the recording/reproducing section performs selection o
prodaly, v geay play fstodidey swerilgearamdiy igduckeehhypitie tesidokdeveration.
r i peration. is.compl ; I lgver,r and
O e e e PRl has
a thpe thee sbebrrbibek davartiodkeking albivatioritbytterfingedodralenokftdromk profile

wWIRATRIYPREIRYAN, o&%%%e&%i%ﬁ%%g&%i%&Wh&%@ﬂ&%@%@ﬁoeks the

an UD rack to lock the whole recording/reproducing section in current
plgtogition wherehhe suldiicd thagassplayedlanfterasoivpletion rofatsein the locking

dh@@t@"&Bi%ﬁg&?&%ﬁﬁﬂ%&@%ﬁi&%@&{h@%%%%%@%ﬁ' &&%ﬁ@@%hg{%r)_

gear in order to lock the tray driving rack . According to t
[Oeightinprefereath feativecdhiedivan gérthsckingrievicéamoskdpiisdéser has a pin

SHUMHZE L BY; BIOCKING 3 DGRE SAMLWINED i5,30quhiq,0Rerate A NSe the locki
prinstf;lnt th?agt i% is needed. %s%%y driving rack unit is Ioogked Wheon t%e ¢ the locking
op@ebeding/reproducing section performs tray selection by moving in a

[oyesycal. diraction, Hruissensyieshetal RAMR INNG: tay diving éséfgfrﬁmn the UD

are maintained in a stable w% Thus, the elevation system is rectly

- geglidwed b daperetaeas waycaiter midcnalyBeldetionoperatiomieldonipteteper faces
- pr&RaverReh e SRCRIMIDGALEBOFM ARG RRCHRR IRIREKELYIRRR U ¥ing groove -

driving rack unit'is operated to drive a tray between disc

pridderdiigyiiroddcirge pldridnlart stanepyopdndhe Phistamsofébahdp gear and
- red0B [BSYHRYRRIGNUG NG REE YR IR FMNENERORPAISI AIAREH 1O the

selected tray when the tray driving rack unit is operating. The transverse _
- [OB#iHar ageigstinerehe oD Ramole WischYsetiamplifg dperayerdige/reproducing
. se@ﬁ%%%??&ﬁ@%@f&%mFfae(ré?,cﬂ{éj{?gﬂﬁ%qgﬂé%!agy%?e‘%ﬂ%&a?ré‘l)ﬁﬁ'?%g&%d by the-

are maintained at the recording/reproducing position in a stable an

- Tirstrlol BosidHar HietiflestioniePamsiesingarantsic thndstrlatibhe s tifdeases and
théhangardmsafianthietiablavhen _Rpy Ry ikplelamRed &ithe. At this time the

second lock lever locks the elevation system gear train. After a clamping operation, a
transverse slide plate pin will move into a hole on an UD rack to lock the whole
recording/reproducing section in the current position, where the selected tray is played.
- After completion of the clamping, the cam gear rotates to the HOME position to lock the
play gear in order to lock the tray driving rack unit.

j0025] According 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 1s 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



recording/reproducing position. The disc changer can thus be transported

while in this condition. BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Fig. 1 is a perspective view showing a disc changer according to

the present embodiment in a state that all trays are opened; Figs. 2(a) to

2(e) are schematic side views of the disc changer showing various

ORErRtion eféh,«? trays rec rding and/or reproducing unit of the.disc
COchan er, Elggfﬁ)g 3(a) iﬁg aS %ﬁégﬁg\%gv?o%ft erd?gé cha ng%%%‘%&%gré‘.%%r%‘%ﬁem complete.
Camvitrseliya &l 1E4gr di(te) ispamiooiaggred therspbotive wbendha tpartdofhangdisack unit is

UaVedFig 48 8 s&'d je sz Qg dd c r shown in Fig. 3(a);.Fig. 5 is
Opa_se%tional view of ﬁ?\g d%c cianggsr%taggﬁ%ﬁg g‘??ra‘é"{%l % iﬁgﬁié‘.‘@(é‘?é standby
PoFioB istasptanwisihshdwirgg @ deditpf aday iogeninpmisclianismalthely aligned

' CEiga OR): Vi fFi cusing on the tra .
e e A e A R B Bt pin o
gogistnenamybaneskingle wievinheprboesingf dherttigyes siideppiatd foisures that the
re{{AARERG NS IF0% ) Ra3(6h 88 MRS AL MO BB R S oducing

showing a moving sequence thereof for triggering trays and
- paptiRingiuntEdkingnt ayretg aosisindly psitios; With tofapisimuekplanatosyortation

rawin ing.varieus lpgati a portio the trigger slide

Ot o0 & o oo o o rgpe A (e Ty« e
- reqorBRersIpnviesy wisiiray diividigegebangsit shiowing engagepeetet! avidle in this
cofliggnrgagement thereof to the tray; Figs. 12(a) to 12(d) are explanatory

drawings showing a sequence of a motion of a tray lock lever; Fig. 13(a)

is-an exploded view of a tray driving gear unit; Fig. 1.3(b) is a perspective

view of a complet asemblycaf ey VN8R Yiig- 14 1S
ersﬁgﬂective view of the tray driving gear unit and a gear mechanism for

[O¥iRdAGst IFfgR PESEECtY 4 B0 aRe expiahatesry theaoimys eiddvgne the present
. enSSHERGE 1872 RESELL all trays are opened;

Figs. 2(a) to 2(e) are schematic side views of the disc changer showing various

operations of the trays and a recording and/or reproducing unit of the disc changer:
Fig. 3(a) 1s a plan view of the disc changer according to the embodiment;
Fig. 3(b) is an enlarged perspective view of a part of a disc tray;
- Fig. 4 is a side view of the disc changer shown in Fig. 3(a);
Fig. 5 is a sectional view of the disc changer taken along line L5-15 in Fig. 3(a);
Fig. 6 is a plan view showing a detail of tray opening mechanism of the disc
changer;
- Fig. 7 is a bottom view 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
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;
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the tray driving gear unit; Fig. 16 is a side view of the tray driving gear unit
with trays at the standby position; Fig. 17 is an enlarged perspective view
of the tray driving gear unit with trays at the standby position; Figs. 18(a)
to 18(d) are explanatory drawings showing a sequence of the tray driving
gear unit for driving trays one by one from top to bottom; Fig. 19(a) is a

top view 0 isg,¢changer; Fig 19(b) is a side view showing,the.tray
i e B O S e B e
anvidesretgwingbtseguéhicthotelasing the top tray from the disc exchange
positien o %rz i ndby pasition; Fig. 21 is a,plan view showing a total.
ot 2 dr i O S, e S SR Bion ot
tragnbaddievent; Fig. 22 is a plan view showing the details of a main part of

Fig. 21; Fig, 23] e tive vi howjng.a gear engagement around
w s ing s e R S RS, cear
engafembhaieangaferotiongeart akignm&ta)sandiRG @ theamshtivatic gear
ide views showing a first gear train changing system by a switching
géar; Figs. 26(a) and 26(b) are schematic side views showing the second
gear briginl £remnpimgpeyistemiby afftinction deand ekigir27aisia perspretiverism
oV %f afunction lever and a function gear in an assembly condition; Fig.
28(a) iS'a plan view showing a cam gear; Fig. 28(b) is a perspective view
 showingstheé @uter3bliles axplveivorerdideingthbosarg geaynEige 29 IRESET”

ook g for explaining a switching mode of the driving mechanism
In t%((a dgjgﬁ%%nggr; Fig. 30 is a plan view showing a gear train of a tray

openful s systedeirieheddite thndgeinEigsa3t(@wil8tidy atéhplatandby

pggigwﬁ;showing the sequence of tray opening

Fig. 17 is an enlarged perspective view of the tray driving gear unit with trays at
the standby position;

Figs. 18(a) to 18(d) are explanatory drawings showing a sequence of the tray
driving gear unit for driving trays one by one from top to bottom;

Fig. 19(a) 1s a top view of the disc changer;

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

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;
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operation which mainly controlled by cam gear; Figs. 32(a) and 32(b) are
perspective views showing a trigger gear and a trigger slide plate; Fig. 33
is a plan view, showing a gear train of elevation system in the disc
changer; Fig. 34 is a perspective view showing the components of the
elevation unit; Fig. 35 is a side view showing a step-like cam profile on a

19 gle LR FIgR, S0(E A9 S0 ARSIV XS e 1y 4o
respectively showing the recording/reproducing section at an upper most
apsesitibreandideniower most position; Fig. 37 is a plan view showing a gear

train @_ﬁé_ra%@l)ax/ss%%&syﬁ%%%isacc eﬁﬁ nger; Figs. 38(a) and 38(b) are

plan views showing the movement of driving trdys between the disc

standbyg pb¥itibs andrspectecoviingsheprodudingesitiofi| #ig: 8@ lewer side of the
C@grg%gigctive 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 tFig. éatdh dclerkictdavanriays ipmndiscssantbingosiibnoittbeelriving

mieerding{reprogucing pgsition; Figs. 41(a) to 41(d) are enlarged plan
o "

views showing a sequence of an operation of tray driving rack unit; Fig.

42 is Bigid® vewwkhowints heddnse e emitisian imclanping dosditiolem i the disc
c}Faiggef‘? is a side view showing the damper unit in a clamping condition;

Fig. 44 is a enlarged plan view showing a locking system for trays at disc

standbyspdbitibte; Hitf) 45¢a) s aiplan Viewind shiraydovictevbiaFigpdsifty) is
oﬁﬁ%@%ﬁwiﬁ&ﬁﬂ{y&ﬂﬁg{% l[g))clgggj_v éaf;ig. 46 is a diagram showing a

relationship between cam gear positions and locking types of the tray;
Fig. 47€5) i8@7 eaardentsesesplat VieueysHbwing rayriggkr|gvarsnd a trigger
s1l@cking:trays at standby position; Fig. 48 is a perspective view of the disc

changer from front side in a state in
1g. 33 is a plan view, showing a gear train of elevation system in the disc

changer;

Fig. 34 is a perspective view showing the components of the elevation unit; -

Fig. 35 is a side view showing a step-like cam profile on a right side UD rack; .

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 systeIﬁ 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;
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which the trays are locked at the standby position; Fig. 49 is a perspective
view of the disc changer from rear side in a state in which the trays are
locked at standby position; Fig. 50 is a plan view showing a locking
mechanism at the recording/reproducing section. Figs. 51(a) and 51(b)
are perspective views showing a first lock lever and a second play gear in

aloc ition; Hi ) @l lan view and a perspective

viow S & T ek et e AP MU AT

53(h)Fageddt ptareulevgethpl enpaespeotivengievioshowisgsthe fisstiarkalelisr;standby
pdﬁgd‘éﬁ(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

leverfiBid 68 is a plerspeetive a/lew Shdwinga condition where the cam
gear fQlalazifie ARSIanOL ilacing g istiaeever; Fig. 561 a plan
ond loc a locking

view showing'a se lever as ng device in the changer
mecHdaaigth; FiglisZrigrasherapactivadalienssipoivg ensecogdaopksievers and

10@ggqgat§ggsom}%qrg§,ar 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 Bhtodtite am tlookingndangditioloithe sebonthiotkidvek; [ch8Fig. 59king

tral?saapé?é}xé{%giiﬁ&ﬂm gear explaining an operation thereof when it
c

rotates in a’clockwise and a counter-clockwise direction; Fig. 60 is a
perspegtidve iewshowty eormitiohtiehéics tharngm fgearfionvtatedrte state in

wRRANANRrDIORKIRG e BECARMIOTIOIENSE: Fig. 61 1s 2 perspective view

showing another locking system that prevents a movement of the
recordiaghrafatinersaetivervidhotiecotheetafiosartteide in a state in which

thERERFIIRGASRQONGNG RASHIR; Nd Fig. 62 is a locking system summary
tablé at recording/reproducing section. DESCRIPTION OF THE

PREFEREED OBWEERTSEC0PTE areindiamispreféheag cording/reproducing -
seBdpodiments of the present invention will be described

Figs. 51(a) and 51(b) are perspective views showing a first lock lever and a
second play gear in a lock condition;

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. 55 1s a 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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with reference to the accompanied drawings. [0028] Fig. 1 is a perspective
view showing a disc changer 1 according to the present embodiment in a
state that all trays T are opened. As shown in Fig. 1, the disc changer 1 is
provided with a plurality of trays T. In the embodiment, the disc changer 1

is provided_ with five trays T (labeled TI-T5)l, but in other embodiments
there iy b 18 2IBPEHE h OhTRB LR P ATHER WhgPPidticadhpreadvhen it

CRTHNE A dbarron cdhRdliskh B may die-adarge disc Da having a
larger diameter of 12 cm or a small disc Db having a smaller diameter of

8 cm daBeflliing BASRESIE FotEeiiie fonEiBpRII TN e Aetgeraiated to a

Rise s guidadosith @ @enetaliy kex-likeghaped mechanical chassis 3
which serves.as a housing or angc;ﬁter frame body thereof. Each tray T

! Yy
can bd SoPdd GPFFRTE e SHER A ISR BTh Rt thelPmEgrapgevents a
rataekeshin ptke bsiantialiyrsadinalifir estierh erpg R Ulamhona yMain skwface
of the disc D, .and can he moved in a substantially horizontal direction
rﬁ%%fﬁ@ FRRaHARE AR o %he disc D. [0029] Figs. 2(a) to 2(e) are
schenmticaide viewiany hetdissehaagerablshowiogiaiinesraferatoRstiin.
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, thr@¥ SIFFRFRRTQN SO A% W HRE BEREHEy SINVBGOITAENALS

irectian to each other. That i disc exchange position X in wﬁi h the .
e s SR B AP A ol S
vadsidtrendn whichathertpynietbdtovadisn the mechanical chassis 3 and a
saiding/isproducing. position Zunwhich fhe tiay Lis,coreet pesioned e

fgt ) :
O Inter e recording/reprodaucing sec e

erebodthmgr éprodateitiep palditieys 2 isrs epatede ak sshack in thig niethadiicat hanger 1
L T L R T -
vetioWeearRESH Tabtded. T-this. RESE Sthetate) it diteatteay mayexc e farent
et F S s B T 08 e o
b@gati@agwd'@ct%haﬁa_ig@éhmdmﬁigexz_ﬁé)l aitcits brighestlpdsitiadh ineng a smaller
T o h e S L RSP R st 15
afsigpoypded, withragsrprty hovddechhpedisteelaniangehpessitibmhicht wmees as a
h'(;ﬁgfﬁéjgr NREGAPaLine body thereof.

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

recording/reproducing position Z in which the tray T is correctly positioned to interact
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discs D (Da or Db) can be put on the trays T or removed from the trays T

by moving the trays T one by one from top to bottom, as shown in the

sequence of images 2(b-1) to 2(b- 5). [0032] Fig. 2(c) shows a series of

recording/reproducing states. In each of these states, a specified tray T is

MRYER :%%5&%%8{%%’&% 9&%%&9/@0151&%51%@8{%%%%8@{%@’ 89?3'5'1?% is set at
and'is stopp ere, thereafter a recording or reproducing gpnaf on the
ndisa backnintibespeclfisdcabghisiisstanediiEradiSeypavkicn iS(tts et at near an

e ﬁﬁ%&ﬂh@&éﬁﬁ%@cﬂﬁ Lgpgoducing signal thereon can be exchanged
y exchanging the specifieé tray T. With respect to Fig. 2(c-1), the

[a9p8hgbmers brifizrd(eMaSthe Eignd(astieRE SESERolatFinlrstaieRASET
<B@):2Se the Disbestira ThisiORplerklalhayerprol Al B G cd wit

unit 70.” The sequence of images Figd. 2(c-1) to Fig. 2(c-5) show how the
onfa%dﬂﬂar@tgh@@é@m;wm@%af to The _ré@@r@iw;m@d@gmggm@ﬂaﬁ B movable
i QAR MPERQURB Ih ARG R13EHED qt@@%%ﬁ%@?ﬂ%ﬂﬂ)ﬁtqtﬁ(? highest level

during the recording and/or reproducing operation, for example a disc
tra% chaldige Al R MISeRr gHEc e BRSIHGMproducing position Z. Fig.

{cﬁ@rﬁr@%?]gasmsg ShaRgeikiniasame senrlioyraiienas kigwiGullie. 2(b-

in which all the discs D are in the disc exchange position X. In the state

Luthires Figreareyd éxdaptlio ?H@W%Mﬂ%éb%‘ﬁﬁs At by agtnshthat the

dathe reeordinmes ERRdHeing ereratiers sl A dd(@nl @&&%ﬁt}ﬁ%@ﬁﬁ%g the
at the disc exchange position X, and in the sequence of images 2(d-2) to

ToYa-E PRt APS FRIMIS ST GB-BY oM s e wate Wb K Ryikicto 2(b-

5P can be put on and/or removed from each tray T (T2-T5) when that tray

ermost one at the disc exchange_ position X . 15 [0034] Fig.

Tistheu 3
W@%@sé&m PRV P T %{&%ﬂfﬁl&@ﬁ%@%ﬁ%&g@%ﬁidpgﬁéh@elﬁéeﬁwatea a

spedifiepaasiiemel taedrapsrdc siding e Jeearding SN6Y0Y, FRREPHHICIGIdby
operation.. In each of these states a single specified tray T.is at the )
PRELSIYInG YePRRRSE; r&&%&??%?f AAECARINE SEHEPTPS EaFignal on the disc D

opdsitipesdied the dise exabangaeepitionwhiéhdise BoparenpatRdrding or
ST o fom Lyt e e T e . v
respeot g @ 2eprpdicingapasition of bhexpesi dNgifig: Htkeso I RIKSET shown in
P R BT 0 o O A I 0
Thbeupraesaritiach gpeFagidls-W)ltdEigxplaifipahiow how the trays T are successively
moved to the recording/reproducing position Z.

f0033] Moreover, Fig. 2(d) shows a series of disc exchanging states during the recording
and/or reproducing operation, for example a disc exchanging while tray T1 is at the
recording/reproducing position Z. Fig. 2(d-1) shows the disc changer 1 in the same
configuration as Fig. 2(c-1) in which all the discs D are in the disc exchange position X.
In the state shown in Fig. 2(d-2), except for the tray T1 which 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 T are
closed one by one from top to bottom, so that a disc D can be put on and/or remdved
from each tray T (T2-T5) when that tray T is the uppermost one at the disc exchange

position X .
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accordance with Figs 3 to 5. [0036] Fig. 3(a) is a plan view of the disc
changer 1 according to the embodiment, Fig. 3(b) is an enlarged
perspective view of a part of atray T, Fig. 4 is a side view of the disc
changer 1 shown in Fig.3, and Fig.5 is a sectional view of the disc
[ooBangRy. 2(pkepwatandriline (L) of &= 8348Miel00BiIh A% SRR I8 e3tive
fu;? 5, each tray%f'r[ has a Iai%j? diameter step, Ta and a small diameter step
K ORCthEAlppR BEHES. THEEEy S SERIEHRS BRY S isPiRIbReE PRt In

casmafltbise Riadavigtifipeeimiciametens i 2hereandBcontorRARia S sition 7,
anﬁa Qﬁﬁloagded on ,}he tra%sfl'. In the té}ay T, groqves Tc are formed gn both

ok R RSE B TR B S o i A P B RO B o S Rgn be
puetinsisecdarspaniiple ray siepenip et fros Tevigdarme a9 thadaliside: akchange

the bagk in re rtion of the tray I. Also, as.shown in Fig. 3(b), arib Tf

PO D RO S A U oo 72 b BF AL grperroucing
poshiberfdathx teeisack g THe Feodhdin oor ogadihg disobesitiprofile Tg is

r on.the left side of the rear portion of a tray support. [0038]. A
o R e B b7 A e R o e ent of
prizemignstatioaddudsianfiatiysitha sesticalcdudbtidnptratimspeipdedicplaintd in

the main swrfaces Otfo gwe discs D. Moreover, as shown in Fig. 3, the trays

f
ac El%ngﬁﬁ%ol%hr eﬁ%@ guide ribs 3a provided inside on the right and left

[0gde g fHe)risechianici chdsbisBsschtmaethb deaysiihgcantmavebodiment, Fig.

ntially.i horizontal .direction (lateral direction), that is. in parall .
R B e R e A 18 58 DR e disc
chargedtivimygantimit 209 Hgiddd vsethieneitdive of thaelisedamgieal taken along

1inchaesis gfp@tvg?%n the disc exchange position X and the standby position
Y ing

. A tray dri rack unit 60 is provided on the left side rearward of the

[0QP) A shimentiay igsvintg ackenits0lidmaeuated damantdtBitmde Badrovesl!
diARda s 1sel e ciindua ’ [t 2 g
k reco_rd%?]égreprpduginlgﬁ%gcti_onc%ro.»??%gtgﬁ%e%rg%%%h%z{gﬁ%é%%}i é S c?wal};ld 8
smgdh st iy trediiient dsmeteasy (TR (ene dird Sicay) tisdedarsbieactnebdibnded on
theegfgpqﬂge position X. [0040] The disc recording/reproducing section 70 is
provided behind the trays T located at the standby position Y. The disc

recolithg/ET del G eSekeiar: formas prp betdurigpbandfleftsiidesibt 3hedndia a gear,
radliOlY guisiedl ¢ yrRichiarenfornediendhe sidesof MaePacaltace Te is formed

on the left side at the back in rear portion of the tray T. Also, as shown in Fig. 3(b), a rib
Tfis formed on the left side at the back in rear portion of the tray T, underneath the rack
Td. Further, an opening of a hook profile Tg is formed on the left side of the rear portion
of a tray support.

[0038] A plurality of (e.g. five) trays T are separately arranged in parallel while being
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,

16



chassis 3, and is moved in a up and down direction (vertical direction) by
an elevating unit 30 which will be discussed later. A triggering unit 50
(shown in Fig. 4, and described in more detail below with reference to
Fig. 31) is provided on the left side of the disc changer 1, and moves in a
direction parallel to the left side surface of the mechanical chassis 3 to

[oDysirthe FRYST . 80nR%4a BPIALE EE}%%‘%"Q&IP&H@Q PR QEM UL Qe of

Further, there is provided a driving. mechanism 100 (described below with

thedpsrdhieicrd s> § dstpsscof dhistrnge arvhgrekandiie, geadby position

v raifsyadelungenanitiarcawitohingbatyes agakiaing, ARk arastectionr. The
switch, under the trays T located at the standby position Y. [0041] As

tray drtidne srdpgol, i dstagrakdng geabinhese s mearson tHeneitsidacor
spther Paachpnieal $Nassie hsand @oPen NIt JeNel AL IRIHetReing saYS. 1t is

T to be driven toward the disc exchange position X is provided at the

to\NeiRripEriey divinghguat stair bovhigedicdyebestdaxehisunidd(the first tray)

is fveE ARipdetarnivadpartafithea top of the mechanical chassis 3,
including the top of the tray driving gear unit 20 and the open switch lever

10890 rHardbyr, 18rRyriREAsPOSrsiRg)sa%EeT e Brayidadibengehihanteze hingated
at e apsmsWehilayer 2Matg couesiand stablyingsitians o elaigt 101 by a

each other, Moreover, a t%) cover 4 is mounted on the top of the

lefh@uidsilal bRad &g gtineraaR 8 tnuhishimie derarahemibe idsraf srbsmical

ch3saRdB oI teablidiamdishnlP@dRhRigL o A tonviavishening® 48tk ofing
the tray opening mechanism of the disc changer 1. The tray opening
ur’é’j/épeﬁa{’?ﬁglﬁ’d]ég’?ﬁggﬁ%dﬁafﬁ’é tray driving gear unit 20 capable of

driving trayerinff @mithe SRR YDl Ytadhe: st R XCHRNULAARIIAN with
X, 17 an%a trais_ triggerjng unit 50 having a trigger slide plate 52. The
re{f 067 MRAEpitb 5PV ARG FHitep oo i S Gemayer s o

diteckdsnpae itiayst atestantoyppstionhantepHsmall Hiaysil 1QERSR0Be trays T so
them Withé%e tray driving gear unit 20. The trié;ger slide plate 52 moves

a
ash0 ERenss myéfhé%fqﬁ%gﬁ%(m&&wa&g 0wEHERS h R i HERVEld griiriving
mébaditigger (Bicepate SBdnovastoriginaneamnmEoHes3ethpnsboUr the tas for

drﬁfgﬂgg%t %f ?S%}S&%%%ggaéc assés 3. ‘g)043] F%gl% a bgttom view, osf and .
tHeBIBECHEHGEY PERBMPROHRICE, $6RULAIG R
dethetisaystriggeringennieGyA S sbawatline Hig. statbieytpggengear 51 with a
o kS SREE pvsca s s aRese o et
- mddbhnscedidteddhie heismSbanswitch lever 27 for detecting trays T to be driven
toward the disc exchange position X 1s provided at the vicinity of the tray driving gear -
unit 20. A gear cover 28 is mounted to cover a predetermined part of the top of the
mechanical chassis 3, including the top of the tray driving gear unit 20 and the open
switch lever 27. Thereby, longitudinal (vertical) axes of the tray driving gear unit 20 and
the open switch lever 27 are correctly and stably positioned in relaﬁon 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 frays T from the standby position Y to the disc exchange position X,
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driven in accordance with a profile of the cam groove 114b, thereby the

trigger gear 51 is rotated around a supporting boss 51c. Thus, a gear

rack 51b on the trigger gear 51 which engages with a rack profile 52b of

the trigger slide plate 52 will push the trigger slide plate 52 to move in
anfbavwary ditegtidng and fiiémpnghs thagset Sida plggeribi b (SegeFidid8(H)je 52 is

0044] A tray lock lever 53 is arrange ween the trays T and the frigger ...
e B A B T 0 R e e B T T hsion
anbpeehwdixtpat T exgappléerfowltckingraysiTimt gtandbit gosifibn tYigEeslide

pié?eC%E‘ profile Sea.conyols et{)?)ﬁ%e&%%i&h?&%%s dby pasition Qé/s%
contacting su%aces Kk anﬁ SIlln of a recess ?orme on‘the side of the trays
poTti¢aCas]dFigs: Blaerdidipiahdr anoievity fotborserofitwdiirgddoslieth the top

anﬁ:%%g% Eﬁﬂ;{%?%%%%% EE%X%ST 3 Boss shaped portions 52c are provided on

e top and e frigger slide plate 52. The boss portion 52¢
[Ofet BittBigintdsa batteyrobue Srfbenied ohthhesspand thedisiddiergahe shown in
. cﬁsa}gi chpsal - 3ddneludeg I ' t
Flg@PS or&t%% boss E@%{ﬁ%‘%@ 0 Qtl?wgef)tgr?gg%# ré%de p?gt%ﬁgf %ﬂrgoﬁ\%ngépgaét?\r ot

with 2 gear TGN EY apnacthe 1908 prnisens2Eiop Hcberggelesiditigsidniospgroove

11340ng PP hSam RIS HER WA RS and N%mqwi@gs%%&@ #Behoss Sla is
"TRANSITION" path located between the "HO ékgsath P1 and the

driveR j@ aErrdpagh vith f0u26] 9 teRispahewe thd biksdhssrhoriseiggenaear 51 is

rol4ied %fcﬁl%aoéé'%%é%ﬁ% hRs TRIGHER, path Bd, 18 divingirbR2a ok He which
trigger slide plate 52 is touching the 18 tré?ger rib Th of the tray T, and

engagey wWoip aspakayeiiss Aaviehe wigay Mider alaterRAnyilhpustihe seeer slide
plAR0HT 1 96 SRIISHR ShQWMMAMINES AR NES T thestrigaes slidemniate Fig.

52 for triggering the trays T and locking/unlocking the trays T in the
)andby position Y. Fig. 9(a) shows the trigger slide plate 52 at "HOME"

[0SO RH [k RRRIN¥SIQNBrR{iedtRawisiPiRRg AT ihaIRatpslinad st 52,
the tray lock lever 53, therehy a movement of the tray lock lever 53 in

The v e srdw E trectitriie phet dnkiae mralilic Rty B romucspast for example)

fol oahnohes UHiagesdbl podibn Yheredlotiag prafe lorkesntablth@e trays T at
standby posijtion Y. When the boss portion 52c of the trigger slide plate

thesandReRqEHAB BYRANRSHIBRM G [ firdEp RSP SRST St s the side of
thedys from the rib 53b, as shown in Fig. 9(b).

[0045] Figs. 8(a) and 8(b) show a moving process of the trigger slide plate 52 for
triggering trays T. Boss shaped portions 52¢ are provided on the top and the bottom of
the trigger slide plate 52. The boss portion 52¢ is fitted into a cam groove 3d formed on
the top and the middle of the mechanical chassis 3. The cam groove 3d includes
three moving paths P1-P3 for the boss portion 52¢ of the trigger slide plate 52.

A moving path P1 is a “HOME?” path for the boss portion 52c¢ of the trigger slide
plate 52, a moving path P2 1s a “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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However, the tray lock lever 53 will remain in the same condition as Fig.

9(a). [0048] This is due to a function of a plastic spring 53d of the tray lock

lever 53. The plastic spring 53d does not allow the tray lock lever 53 to

rotate in the direction of the arrow E and urge the tray lock lever 53

towards the direction of the arrow F if a bending force is applied on the
trigggstiibsphing b dras chof@dredrvmpush Bows df tRewigyevalids thidtawsdriving
getRaghesoso as to touch the surface Th of a recess formed on tray T as

the second protrusion 52d already pushes a convex

shown in Fig. 9% , f
[0B4H g@%?o?(ﬁ%et‘ir {Fl&éﬁwwgglﬁosaﬁeﬁﬁ@ e triggsr shideralpte SR fover
tri@SerataR gy qehion 10t REENY o818 ¢ Rl AGks Ty d sEBRMSI figibA®) Fig.
explains the various locations of the boss portion 52¢ of the trigger slide

(P ahows hsisigessliderisriont GleMETRIEHIER A BB RPHRIHE 52¢
is BuchR SRS POSIHANIRE ot HOME 1085108, Q7, AtaReHtaViRgent of the

pasitjon, trigger slide péate ribs 52f are in nQ stress condition, The stress

trap Logk deven 3R HERW FAtidiasE Brertandhrresratediald s orkipg ompbls S3a is
totibRink QA Einpasitian @ﬂd@ﬁh@ié?&bﬁ&%ﬂ @@sitgmm éh;ﬁﬁ@ﬁuﬂiby position Y.
- TRANSITION" positjon Q2. Fig 10(h) shqows a side view of the trigger =~
WA ST o 0 R A TR AT 1S (He LR I
pally Slafisippushivayed invengage themmdtiiiiairay sivingigaas Uni).
20. At end of movjng sequence, the openjng of the cam profile allows the
HO iRt et T AR IRGBEFUIGE BIAIEIbE itk ey
[Ovef]ritin thewneotrficorndiiona PhusictheipgsBpetite bde idbeldgger The
slide plate, an return to "HOME" ition fallowing the athey. path to
P PR 10 SULAIR b S IRECIEVE AR e By ceraming of the
artfrenty thel disge eke hapdecgdsiteord Xttovits shaniifey hasitidmdadObF] Attbending
"HOME", pasitio ending siress,start to ingrease an the trigger slide ..
for g A b e 1 S )T 4Dl g side
platess 3tremded striggtr tslich platerfbeseSl i reteasadaftedthe triggbasktdewn in
. plate. 5 t i n the cam profile and retugn to jts origin
R e SO R (S A
leven§ade mebemidveis e hiyery dmdratydbtird aray Sariviategeadineiti2@ vithraw E and
o di@¥ L %Ejﬁmitial condition (when the trays T are at standby position Y,

before they re triggered by the trigger slide plate 52), the gear rack Td is
(0048t &iagraldised wiplains thayvdrivisgepagionnio DB eAftier toetivayT affthe trigger slide

pla¥I998ER Y- HIOME” position Q1 to a “TRIGGER” position Q3 and from a
“TRIGGER” position Q4 to a “HOME” position Q7. At a neutral-line position, trigger
slide plate ribs 52f are in no stress condition. The stress increases as the boss portion 52¢
of the trigger slide plate 52 travels from the “HOME®” position Q1 to the “TRIGGER”
position Q3 through 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 conditiop. Thus, the boss portion 52¢ of the trigger slide
plate 52 can return to “HOME?” position following the other path to avoid its profile
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the trigger slide plate 52, the trays T move forward and the gear rack Td

will engage with the tray driving gear unit 20. Thus, all trays T will be

driven forward at the same time to the disc exchange position X. [0053]

For the return condition, the gear rack Td leaves the tray driving gear unit
oveflapyien wirkarheshd sthndblyepositdhiytfiné eayHodistevee BB geilpgsation X to
0 ush g awai;ﬁbéf%rigger rib Th-as shown in Fig. 12(b), at the time that the

LT REBROSF The gear rack Td leaves the tray driving gear units 20,

[0as thethayHIMEV o E800Qlk dintbripstreseserigbtingreisasriee rxgyr slide

The, ct of the locki rofile b3 ce.T] r
PR A T S T e e R e The s>
trigxehdityephasitiba 3 Aftecteaciabetbstriggbyshdsitaied Jameyesitenn opening

trays reach tq the .stan Itk he fir Si f the trigger
Ons“ﬁgec%%% %v?ﬁ%é%ﬂ%%é? %c? %%%é%%*?&@ffﬁ%% ;ﬂr?ﬁ%l 23 and locks
[oti5e s, T Hedhe sldanthppobitionzyesmsnbond dismgagraebobairigiray
arf RS AN GRlpdeth View ahine tRy KRG GeALIh AR TRaElRIANEare at

nuntetal 24 denotes a top tray drive gear which drives the upper most tray
stahdipshposisienciceefionntiel 2 dogestes Ryriie drigacy shfurts fivdbeyasys rack
Td iél%ff‘éﬁg%‘@&%&hﬁ%hﬁay PRRABQSLIAY:TENd 1he {RuekFaaskiEaydRred by

the reference numeral 25°denotes a bottom tray drive gear which drives

thetfei gawetliToplasey 2r sheuirtriel, Ty sdramercdeanl ke srd ek nbferall engage
WMP&%%A?%%%@GQ@QPM{%% Wi (UIVE G83ES PHiACEO LR eREh RiharatMRiGme

_enables the drive gear 22, 24 or 25 to have a dummy turning, and the
timpsfta s disaprdrange ¥elivR<a shaft gear fixed to a shaft 21s which

(009458} AlUve R LSRR RS 2QaRdiiTe NasHs tadf? Arilan ddve @aa0
24 is fitted to the shaft 21 s in a tight fitting condition and rgtates as gne
H%v: away by

wheidl Ernepesitheistangby e PR s dhGoriidesakasily Bt s
eI O8RE bR HF BEAN (Fora i thahhdh @ dlagtiesn@ @B f the gear rack
%vided with stopper ribs 23a, 23b, the top tr%g've é%\%gr 24 is provi{iiﬁed
TqheRVSRmSdFbA DARS 89 UpalsH] Eny T4 K3y erv VISHISHTHG trayecess
ofAFMRELGR AT KINDZH) aTdaconatMiEchaniskiiepesiing it Asl shawfada Fiof the
14, the shaft gear 21 of the tray drivin?F%gaé,n%mit 20 is.eg\%%ge V\g[iﬁh g
Tefiesy FEFAYP GRAPTETIARNIRACRE UHDETY B} te el QR Y R EARER A G8Sr
exthdnktatastipoclotlavise ditgetionaidbghaitigean2 1 Asterisié thtotrogatedoh to the
the same directign. The top driving.gear 24 also rotates in the,sa
SRR 1 ABTLA St el S A ReG BAARoHL Sbgtghed
thpnevidraatb 53b and aligns and locks the trays T at the standby position Y as shown
in Fig. 9(a).
[0054] Fig. 13(a) is an exploded view of the tray driving gear unit 20. The reference
numeral 24 denotes a top tray drive 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 T5, 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 tuming, and the reference
numeral 21 denotes a shaft gear fixed to a shaft 215 which holds all drive gears 22, 24, 25
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vicinity of tray driving gear unit 20. And, the protrusions 26a of the metal
spring 26 are touching to side portions of tray drive gears 22 and 25,
thereby friction 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 from a
electric motor 116 (described in more detail below with reference to Fig.

and A& IYR61 9531 rl%@:é how. 3B RRTe OR#Iat090f Hé%t%zi’in%

driving gear unit 20. > SET" is to rotate all tray drive gears 22, 2
condginamdvittiafie asme soidthas vagedd, fHs ifl by dheres asempliicgegembly of

the tWPIGAVIRS SRIIANYNOT VLS 9 HHYE 09318 P 2h 21230 i CAPRRIE Oded with

engagln%%?&f)lurality of trays T. In this explanation, only thetop tray drive

StopR§EAIBA ivd Hhe BefREetIcWEE 1881 Hhy Bive drebi iR dreRrstgidingtp, 24b.

[005PEEAMSE ﬁ@%-lpé%séﬂé SRAVENER forfheilaligwing sﬁﬁmﬂa&%eg&is thﬁ
riving a

same. Figs. 16 and 17 show the tray driving gear unit 20 after

mechpgiaiTies iy e HasyssasBAn ipobi7 e shakeddivelte tray < iggngear
unit SiSG exchanoRiRPsition I%ng?hge@i@y 1Adriving 9 ead Bl ROheeds I iPtRte iNdhen |
r

clockwise direction in the drawings. A tray relay gear 112 which is driven

cam geaihbl dAriadesan Fdadinss W eaHemésraripesr 21 Refbmip e teigdn the
sameldirdBEoho (@heas iR ioR tRY drive geali &4 J dtatrssiegetierudth the shaft

21s in the clockwise direction, a side surface of the stopper rib 24b on the
top traPdiRRCGELIONAMF I ETARE & QiR N RICE BTLERS E@égﬁévf%df@aﬁf a
vicintt§\st o g adiasentdonenleyahplasiicu g2 atenrbabial SONd9f are

rotation, Top tray drive gear 24 and the plastic ring 23 rotate together and

touchigg i it fhersiehel BB e st S drta et B istipBrtmnis s yided

to thél@ueldehvef dba-plasiicdrings3 IreomaststomaaidepuifrserefdherstioRpetFien by
23a (leyel 2) which is located 2 levels lower than top tra@i/ﬁdrive gear 24.

actugnioke] HRIE A HRSHRIST) MR To A RSmetHENRERY rithagrence to
Fig. 2lriving gear unit 20 without the top tray drive gear 24. When a stopper rib
3a of the sp]econd level plastic . ring. 23 rotates, it touches the stopper rib

100390k et d oy THVE YeF 25 T THETHP UV GERY S5 MOR SHF ritthel:
The TR E¥ESaMaslieationiand spredwith 10pTHiveigean 24 iheetalisonal
s RS L bl Loy s gear £ Sere oot gL e, o,
and ZEb{@pabictbizaonglition palirgiean taethsare pligned:withaash) othetandp tray
SRR bl e e0sEl i o s ace e sl
“RESIETSpeqgtivacedw ofctfall diipgrgedrivaig20svitthtraysd Figs. 16 and 17 show
the tray driving gear unit 20 after driving all trays T to the standby position Y.
[0057] In order to drive the trays T to the disc exchange position X, the tray driving gear
unit 20 needs to rotate in a clockwise direction in the draWings. A tray relay gear 112
which is driven by the cam gear 114 rotates to turn the shaft gear 21. Referring to Figs.
14 and 15(a), as the top tray drive gear 24 rotates together with the shaft 21s in the

- clockwise direction, a side surface of the stopper rib 24b on the top tray drive 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

21



at standby position Y. As explained above, the metal spring 26 having
protrusions 26a is provided at a vicinity of the tray driving gear unit 20.
The protrusions 26a of the metal spring 26 are touching side portions of
the tray drive gears 22 and 25, thereby friction force is provided to the
tray drive gears 22 and 25 so that they are held in position before they

a8 %im@ga%&%ﬁggg gggadﬁes%w@(ﬁel&%fig@%?lﬁ%%orpl%%%ﬁg@vei 2)

show'the operation o riving gear unit 20 for driving trays
whish srdendisdpolsivida v yenéhby spdfprrtop goabdttom. Top tray drive

[09SRY P lightly Eﬁ%é&i@%%ﬁ@%é%&ﬁ%&%%&m %@@9 é%%%;tggga}?&?ng gear unit

amongall tray'drive gears. In order to drive trays T from o
2@xeHung epdeitibrydry ereeatddd by posiisnpyeithid 3y dfitingegead linitl plastic

nRP egdsio ﬁ@taa%ﬂ@sq}s:@g{g@&%ﬁ%eogi{ﬁ&&k%sztiﬂ&p%r&fé NGS TRIS tray

time, the side surface of the ‘'stopper rib 24a after the first rotdtion will
- digeheser thensidevslrratgechtihe seoppéireiliioghr(ibseta) wittheplstic ging 24. The

roﬁzﬁllcﬂi' QL% ihe JHay ! %&E%Qrt_f)p Hh"v*leeg%cz%’%‘i&%‘ g)erB%?&i p tl‘ﬁst % %% ;he tray

half-way position between the diSc exchange position X and'the stan
dipgsitigaay b 2Aus e vinmpiehof PEHE TiepshewisedFhetiden thethiapatriigon, all

R b ST fingphova ey
R ) o Ty b b

1008fdiegehd Brivadayigis etarabipositipiyuihaldsetdricenay Twillbtaposition
. ; : ' | .
yioAnaveiwhenihg signeel p3adlevate) (5%9&?%%?%@%%%% 80 wi trays T

stopper rib 22b on the lower tray drive gear 22. 100 Is a pla
- atyieRdbythestiss chahgexnlamsd ebtive.tB)s megial hesdbeehadmgandiythens 26a is

prifRdEavaiive gesr A4de dhe standby.pesitiany and.the second i@yg?&§metal

22 waiting for rotation of tray driving-gear unit 20 to move from the disc
SPENhEMgE postione %%mf@fﬁnﬁﬁgwﬁt@%w.gz@s@z@pém@@w@ycﬁon
fob/DGAORIHAY HE WRICH RRGRABS WIIRYS, Th QRN AYe TANOYVES RS before

standby position Y and disengages from the tray drivé gear 22 and other
thigpres Eiemrayachiatdosesfsogidbenaiang&osition X. Closing of trays T

| -[ow@bpqr%%rfggm%fmm)t@pow BRI IO T8 UR) 19, UK BIAEr driving
views showing a sequence of closing the top tray Ti fromthe disc

- rggchAN S peSEY 2SI e diseradmidby Fosnitap Yo Paglopn(dosHowsdaive gear 24

- tighatefianichallittaysiT areRasitionrd akinedistAxehangenesIlion: ¥ fars.
is to be noted that the trar%edrivin%g(gar unit 20 is to rotate as one body

 when'h ffELraPEe T3 tHelthg: ReditasgehsasriBns it ol saedby gosition
Y staéariiywhichghe dopdieyoTidsdcleses i@ hall WanReIWerRiR irection in the

- drawings. This time, the side surface of the stopper rib 24a after the first rotation will
contact the side surface of the stopper rib 23b (level 1) of the plastic ring 23, thereby the
tray T is driven from the disc exchange position X to a half-way pesition between the
disc exchange position X and the standby position Y, because number of plastic ring 23

- used between the tray drive gears is two. The second rotation continues until the stopper
1ib 23a (level 1) contacts the stopper 1ib 23b (level 2). Top tray T1 is now completely
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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disc exchange position X and the disc standby position Y. It is performed

by a first rotation of the tray driving gear unit 20. Fig. 20(c) shows a state

in which the top tray TI is fully closed to the disc standby position Y. It is
performed by a second rotation of the tray driving gear unit 20.

Wbiﬁn@fbe rr,oﬂiﬁﬁcﬁﬁﬁf)ﬁdﬁr(a‘i/vﬁ%\gﬂhstﬁﬁ oMot thentréie riviegBRe position

0 contjnues rot The |c rlng 23 in this desl n are
use f%ﬁa?ggﬁéj ﬂé?f %ﬂ’?r%ﬁg ed@é’r RS SRt g bR cngages
mmsta" tHBogrixeey Qﬁatmﬂesﬂtstth&a@taiﬂ% gesitiotl Yrataldeslagesaibayhe tray
ust after.the.tray T dlsen a fro the f|r drive gear, and a
gpﬁer r%tz Z?112(r5t Werg |vgeF§e fifhit ﬁ‘setgaf)% ?%%ﬁ%@“ﬁf&gﬁc’% nGlosing
A3rgo thath bsqutdlﬁaglﬁiowet«gear bettotated. This means that the first
rve |II eb ree of (360-20 Where
e s R ey
ﬁmehhémcammc ptastay Y osittendbefetetthe posivt tYayFryl\ZG@QBaﬂiows a
a r 064] If there were nQ.plas
SZA%ES Zkghlt% £gé%g%pltc rc%ﬂ mr%éttghf éos nv’lecgea%s b {fﬂ ?ér § P§O be noted
thig thiwhastdikend tpanwoulddeésdivenaty ahefotmdiavwblnbtdrives trays T to the disc
EMH% gg/sg%gg 0)] --- (1) Since plastic rings 23 are used, the PCD (pitch

circle diameter) of drive gears of "D2" for a tray ejection stroke of "y" will
be givEigBP{he SemeiwngatsrmudiE) tha wistreadel & thpaidotiolf strokecofeen the
i 5% oke
B B B e Pty it
rptatond)iBeupE v RE800R86 612D ANy B pYB601(88BIR0); top tray T1

;@m Foddd2b e TherefQign P JISiNg Rfastic f%ggaﬁe@uwméw)o& on of the

of tray drive gear 22 can be reduced b [0065]If "n"™ pieces 0
tr@wfr‘é’lﬁﬂ@@%iwé?@ uddgreadienahnsrpengdtiay otRer dmisodinents:. of thetray

ARt} m@mm@gg@a%ameter) of drive gears of "Dn" for a tray
éﬁgtlon stroke of "y" would be%ﬂen by the foIIowmg formula (3). y = 7rD2

Revic ey DRI 309 meup wsefkh farrsdycienthopizeof e tray drive
gl )by railB6R/ 6360 O e (kP [AAVENLRL. A first tray drive gear will
rotate to close a tray T just after the tray T disengages from the first tray drive gear, and a
stopper 1ib of the first tray drive gear will hit a stopper rib of the plastic ring 23, so that a
second tray drive gear is rotated. This means that the first tray drive gear will rotate by a
degree of (360-26) (where angle 6 is an angle corresponding to a width of a stopper rib,
as shown in Fig. 15(h) to drive the tray to disc standby position before the second tray
drive gear starts o rotate to drive a second tray T2.

[0064] If there were no plastic rings 23, the PCD (pitch circle diameter) of drive gears of
“Dy” for a tray ejection stroke of “y” would be given by the formula (1).

D = [y/n]x[360/(360-28)] ~-- (1)

Since plastic rings 23 are used, the PCD (pitch circle diameter) of drive gears of
“Dy” 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 22

and a stroke achieved by a plastic ring 23.
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With more plastic rings 23, the diameter of tray drive gear 22 can be
reduced more. [0066] Next, a driving mechanism of the disc changer 1
will be explained. Fig. 21 is a plan view showing a total layout of a driving
(gear) mechanism 100 in the disc changer 1 according to the
emboﬁiﬂgm mﬂ%bﬁwaﬁzﬁ@wﬁ@wﬂgwpﬁmyﬁ%%M%?r; of
Fig. 2 In Figs reference character Z denotes a disc
re?:or |ﬁgﬂ8§p@g§%ﬁﬁ[@§ggﬁﬁif&é%e character Y denotes a disc
standbys pdsittdidand a reference character X denotes the disc exchange
positi 0 denotes a gear mechanism of the

%6%1500 referenc ntumeral
disc ¢ angerrﬁoé/a‘fgl&'%? ?ﬁselaig%l%ﬁ BYHSrEY: (0688 thokiey diive gear 22
caPlandRBed bgféi2nce numeral 116 denotes an electric motor which

ides arivin r to the mechanism. The driving mechanism_
e e s 2 s Bo Vi S i o clrmbodimens
of ghayimyeatioR tee RCON@itelnyigbadidfdand adiird gelay gednl 0 They
See lay gear 103 is.provided on a k side of th lley gear 101.
e G b S e P R 0% a ong

riving mechanism 100 a

gear YO6TRAUA6HS20YEEPNO7, Erfiksk(BD-§63B G0B, 2 GeennDyD3g6a101890]

a firstypla gear.111. Further, the driving
mecrgﬁismgﬁ%ﬁmgg %ghslg?n@g}?\ﬁygbééﬁg 13,acamgear 114 and a
tray @aﬂé&ﬂmﬁgu the drive gears are located inside the mechanical
Chass\ﬁigf M@?‘A:S@C aﬁé}@ %Pﬁ{é B?a%“ﬁl_%gv f§ trSh }r’}l\lzre]: éaag%%rgaé}\}a%f/%duced

engagement around a switching gear witching gear 1
Mghgages to the third relay gear 104 and an up/down 24 movement of the

0BWACKI ' idli third relay. gear 104.
[ Eac swif&%@gagfggéﬁggﬁgfag g&%ﬁfé@%&%ﬁﬁéggg}gemem

to a I16Hy GbiraAPBmKE Y Fhatitgvegelde1ad. dfredmvinediieryemciddsm 100 in

thbasa aRieg Prefile & oath f ement to t
switching gear 105. 59_0 u%fggggfﬁ)g g%g%s%%%%zeq\%%y\ﬁ%?fv%‘ggsgogwén Qﬁe
ag

de&iﬂ&d&é’rﬁé@%ﬁ%ﬁﬁﬁ tion gear 107. Function gear 107 always

oesgRRes $e. theleng t, function, .
o Ve AR O T o

g
PO SR Irhatacisp e denrieeardise atyndhy ageenmans a firreie character
X geasidhant adiatananeaans. LsoTDeflk s LRahgaRn B@%&SP&W%M

rofile | IOg on gach gear tooth for easy engagement to the function gear
mt%ljx sm of the disc changer 1 Jocated at the disc standby position Y.

[0068] In Figs. 21, 22 and 23, a reference numeral 116 denotes an electric motor which
provides driving power to the gear mechanism. The driving 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
a main drive gear 113, a cam gear 114 and a‘t'ray 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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[0071] Figs. 25(a) and 25(b) are schematic side views showing a first gear
train changing system by a switching gear 105. As shown in Fig. 25(a),
the switching gear 105 is supported by a plunger lever 126. When an
electric current is applied to a plunger unit 117, the plunger unit 117 pulls
the plunger lever 126 by using a moving core 118, and in this way the

maewdtehingfgkar MObhidl lpedifiéd irprtafengagieywlitiithesdong geathkdGeRN gear 104.

the other.hand, whe lectric current js supplied to the plunger unit
o P R AP D aAu G EHBae 0L ey S e g g gear
10éngageshaintiditive geain! dBive earaih 3 vaseshowis ihakig c2bling {0052 Tia on
eration of the driving. mechanism 100 when the swijiching gear 105 is at
ea §F35v%)r0[§%)£$ﬁ§ﬁs i ?ol%?ﬁsgl%ﬁétﬁ:ﬂnlgtlso%lsmo %tgt%g?f c\%btegh/close system or
[08280é Etipn2gyiste merplayistoak d ihing g ke getiommdaiging)n Qnotied ot i@tction gear
angd, the operatipn,of the drivin echanism 100 when the switchin
10 A IS € e O R ) MRS Mo vernent
of hayistotkisgstei D@ apcefevatid rsybting J00iE3hEilys L6 a) Hifd 2Bk fnection

DL : : / b
L T e e
plaupeortd@. by le flrst iday | ever s diveirgumdfdad Bbrioreddbacef theth for easy
e“?,’;lg%% lever gsyfollpwing to the outer profiles 114e and 114f at

Y
lower side cl)ﬁ%e %am gear 114. When cam gear 114 rotates and plan
[Optblildgs12e(s eadchifly the sehrdatensidoriions e viahdighetongéaehanging
: | iSali fncti this -
S 1R o R R SRt

suppteRd/eytRe eregettioresyStemMiR ZBehcsHewarefblspdicd ol apbnper unit
1 1?%%&5@&%%“?@%&2%@%&&&@&%% KR %eghlﬁo%lﬂa‘g 1€ 118, and in

function géar 107 is ushed down by the function lever 125, and the

thigwayidkegedichorisceng A9 ad i liFed s tp ruseeamithiciyHimewiraiide  On
ihdRentaNRIRHAC K S¥Rteme [QPddk @Quﬁgﬁiédat@ﬁ{%?ﬁﬁ & \ﬁ.ﬁ\f\’lqaathe switching

function lever 125 and a function gear 107 of the disc changer | in an

ekt BeRYMGH. daliths s rEFPEE HAS arowiepert onithoibe miceive gear

119oldsaaan regdyr30yia of the function gear 107. With the configuration,
function lever 125 can always hold the function gear 107, and the function

(023 rihersitinBwe ithe drifigdrarisedem bYL hencheoTTHE FnscRRm s at
thelldxe0ptali fids 28 e ddPlancyieny shawing H&aul@ea dbth A Eigion system

IS a perspective ,view,s,howiné; the outer profiles 114e and 114f at
A

(pl%?é?%%@éya%gdfq}?é(aé% ‘éré‘éifl&)_t A ghe other hand, the operation of the driving

mechanism 100 when the switching gear 105 is at the upper position is to drive the
functions of a tray play/stock system or an elevation system.

[0073] Figs. 26(a) and 26(b) are schematic side views showing the second gear train
changing system by a function gear 107. As shown in these drawings, the function gear
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 plan 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
 cam gear 114 touching the round end portion 125a. In this state, the function gear 107 is
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shown in Fig. 28(a), the gear teeth 114a of the cam gear 114 are engaged
with the main drive gear 113 and the tray relay gear 112. The cam gear
114 has cam grooves 114b, 114c and 114d to create the rotational
movements of the trigger gear 51, the first lock lever 93 and the second
lock lever 94. The outer profile e and 114f at the lower side of the,c
PERATETR il E0 LR e e S e I sr S0 et il he
festrfase garofilé (L ddéch lolisitve: flmdtignpgedtdd/sictengage to perform an

ion gdriving functiaon and the flat.surface profile -114f allows. the
R R e R AR R SRR g 107 o e

deambgegerll h alsessas bl seosditiprofiBubtdgrfdeserisifidahahgek pfrtion 125b
lectronic sensot si for indicating the tray 1-condifio nin :
v%lrugt gzsc:ln gs 1@%&)@% ?ﬁggt%fg%%%@gongéar% 8-7. W‘f{h Y poelé}ril%ﬁf t1019, function

leve single motor driving, the 8
levactinismal 96ysfhitid disduohtingeedr 162, asdhvitchingemadgeas Bxkplaimetbve in a

B PIRclAiRckom Shaun dp Fin @l Rauer spplied from electric motor

Irected t erent gear train systems (an elevation system, a

(@6 pRig/Sté(eh dystelrnaridva dhay oigensevsecey dien il dsing 8e) is a perspective
viighing 9eqt 108 ARG e WNelioRoealr 10 A, TGS\ OL PAID GRRIS 114 As

changed using the plunger unit 117 and the flat surface profiles Il4e

snenindfips Weapahe grearacth 1[0 thige@o sear piktharrenaresifgth the main
dHGREERIN AT Al %eQ%‘?\{VYélﬂQﬁ%e%ﬁtﬁﬁn e disg£Nan9elskal DISARRS 114,

train‘drives trays T between the disc exchange position X and the disc

1 fariandy! pddittorreatsdby sptatieaal e wiseriaighe riggerse & diediastlock
1HeRbAral %Jrﬁxmakqgeém'em, a driving source gear train will

connect to the main drive gear 113. The driving source gear train is to

connddiaRBiariving Sourte en ek betiearmittie P e athecial drigused to

K fRerwiahipg R PRy EN e gen irain s fram: crom Repr k14 dtayifel&¥hction
gear 112 and then to tray driving gear unit 20 through a shaft gear 21.

299 d Qralp angas earidenintnslayatighdd dnadungionad drs dal pysdiecprofile
Hemhestandbposition Yototdissaxshapasonasition falanse: [08d%n. The

Figs. Sl(ﬁag to 31(d) are plan views showing the sequence of tray opening

CUPSERHINE WRRhea SIS BHE-ORAE By semringshangss phglggiyonic sensor

SIZRANVE RS EMBISThd REli deso BB 9fINd fesHRNuPRlagid dray driving gear
unit 20. The triggering sectjon 50 comprises a trigger gear 51, a trigger .
[l B}é’[@%fzf%ﬁ‘ahéﬂ’r%? S RRIaF %y%éhetﬁéwmg mechanism 100 of the disc

changer 1 has a switching mode as exiilai.:ned by a block diagram shown in Fig. 29.
Power supplied from electric motor 116 is directed to the different gear train systems (an
elevation system, a tray play/stock system and a tray open/close system) by using the
switching gear 105 and the function gear 107. The level of both gears is changed by
using the plunger unit 117 and the flat surface profiles 114e and 114f of the cam
gear 114,

[0077] Fig. 30 is a plan view showing a gear train of a tray open/close system in the disc
changer 1. This gear train drives trays T between the disc exchange posiﬁon 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

gear train is to connect the driving source from the electrical motor 116 all the way until
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disc changer | is operated to drive the tray open/close system, the cam
gear 114 rotates in clockwise direction to move a tray T to disc exchange
position X (open), or rotates in counter clock-wise to move a tray T to disc
standby position Y (close). In the case of opening the trays T, at the time

a5 SAMALBL A LoRIES, e ey AR ARRLUN'S 20 KaPIERIORESS Thd then
SIrthe o eggears in or e% to rotate as one body, and the cam profile 1 ‘
tol4fayad thengagner timié Puthesghe shgfaegedt 51 ho wmiriantrigeatiamit 20 is

d%g%g%&ﬁ slide plate 52490800 Fig, 32 @) shawsithamiais aldheinstant thahange

tray open/close system starts to move. The tray lock lever 53 in this
pastidten| gckbaalterays T and tray drive gear unit 20 is not engaged with the

W@Z?‘,Tﬁ Eigfcgi%&bj 1?89a§é£ﬁ211§Q%§%@§iﬁ?%%c}ﬁ&a@@%¥9%oﬂéﬁd§

g driven by the gear train of tray open/close system and the rotation of

oppratairs Wdeh aanginty 6vatthbedifyspatigeaplhld- sPhnEUOPPE YRS Sy stem
ingﬁﬁ%?%e[%f{gg&' 12 PR ME R SHiNehigger Slidenpiade. SEnl HyeskadR@ction 50

tray lock lever 53 to release the trays T. Fig. 31(c) shows a state in which
camerwyS Triggeheetetl 1@ Siggrgelide plaly Wionadgear losk Boerrs - ke the

aishows astate pahichaliltay st 856 dpveniindhedise @XhANgePIIHioRates in
X by the tray driving gear unit 20. The tray T closing is done by reversing

clesk sy Speting BpBRIToh Yl TR X fgEE 8H B SRS HORF fdpforotates in

RO IRABL foigse 3248 AND B32(R) MBBISRAGHYE ViewssehominBetbgse of
trigger gear 51 and the trigger slide plate 53. In the state shown in Figs.

oIBEY HtB] atthedint heangsars L HratjgerBe iRy 1Y g &talYRth2C
rofaGah g1eYe 114 okcamoaarditdodnd tixaad)Lom ol ohtaateasam profile

roove 114b. The cam groove profile 114b on cam gear. 114 is the coptyol
| ARSI 0 BB DS AP Gt ARG fHRgeag A Pate

527 constantly engage a rack gear 52b of the trigger slide plate 52. The

trigger gear 51 rotates around its supporting boss 51 ¢ which is held by a _
(OSEL HiS0A 60 PARER Pl L0, IR ST S 4T, QRGP G S5 Sarts to

meRRVeThbyriel sel geadeil i4b sEiumahian thecamdeaty ideeaiesna 20 is
NSl SR OOl bl R e ger S R 2 e
1 way bR Akie B3 e plamsiie of showipghageas ysaimoimitielevatioon of the cam
eI e s Serh S opes 1.%e B
misysipeaifier shiy ay geey\ihida phecdiS ichahgds ths wpelatkdavedifadhel gaarthe
tretzgfasi %EQ?ﬁ'(%‘f%ﬂ%nws a state in which the trays T are pushed to engage the tray
driving gear unit 20. Fig. 31(d) shows a state in which all trays T are driven to the disc
exchange posiﬁon X by the tray driving gear unit 20. The tray T closing is done by
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
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system, the driving source gear train transfers the driving source from
electrical motor 116 to a long gear 106, a function gear 107, a first UD
gear 108 and a second UD gear 109. The driving source gear train
transfers the driving source from electrical motor 116 to all the way until
switching gear 105. The gear train of the elevation system then will drive

c@&ﬁﬁﬁ%ﬂé@é@ﬂhﬁ@ﬁ%’%@@?@gftﬁ %&'QHH@B[&Q%”@ﬁ@%%ﬁg%&& 51 rotates

vertical direction. J0083] Fig. 34 is a perspective view showing

ARG ES ef eSSy id 0 2AeR BRRiis Alrde Kidle A boss
s1dbrrackdopre somectathie s atbanrane. connestion lenes 33 Ihe ocar

elevation unit is used to move the recording/reproducing section 70 in a

Uidifatsa fOeabrngf carnecing id the gearimiresithibhe faesso Alislspiste 52 by

trig B8 deiving sREraRisLiansfarredny Osakdeeti 1099003 36EaPd 1D gear
109 to a %ére% rack 32b of the right side UD rack 32. There is a stép-like

(083 Biga Bhid 3 PlaroH e¥chUnFadkesptana OptadyaioT Ressmapikes dise
cheams B2anilahoyeif GamRialle Aniante wieRs R AAlde W00 e ction 70

The cam profiles of the step-like cams 32a and 31 a direct the movement

in yetHealdugrtinyrabtberelitg s dcmaoEses 5a provided on the

side efigeBd@sE Enaltein the carmRO3RR B of UR agksSde3dand
they are supported by left guides 3b and a right guide rib 3c of the

SYHEENHITICANCRASSIE S stieriRd uirstlicab I dnmreuisiolrmg Rirsamgal motor
1 Towand:ar haekward, fhR i8RULPYIERI FRYCIND $e6HONSMPYESIN UD gear

vertical direction. UD rack 32 is connected to UD rack 31 to create

108y nbRr SRS REHsAT BHimBard s ihe doninson teemsletrsakmotr 116

toafithe ightiside WRdmek 32:280s fitted e asPb3da efdhaieanhecti®hen will
lever 3}3. Also, a boss 31b of the left side UD rack 31 js fitted into a slot

s R F IR EBRNEE IO R RO S S i eI sREcBIRs o8 STetign 38 i aertical
disickgoriew showing the step-like cam profile 32a on the right side UD rack

Ogé,‘ 'é"he s?;%p-like cam 32a has horizontal portions 32a-1 to 32a-5 which
[0¥Etddgoria 16 RFEBOSIIGNEOY ROSIANSr HieciBBrdeY ebrBRIEG F sBctgh A
righf) dhitialigrade ¥@aynt. ke Jrrvalof 3ea-11tard2amis detereinedin ®R one

electrica(l sensQr uﬁi}ng the sensor profile 32d. [0086] Figs. 36$a) and
SOREHE FhdBeFspective VBRI EBECHVERFIRARANG e recording/réproducing
secaoarting/tepioiddCitig-section féhatamdnpahasi pRSHIONKIOLIEAIEN system.
,Ihaencg.gn lower mo?t intio ‘g}gr tray ng. Far elevating EPQ

oA PRBTOOL G CECHON FOHoIHA: Lper hBSHORCHE gt SRR opcar
rachCRBafishdrtign Hydhapeak BainieleMationsyiieanin 32a and 31a on each UD
rack 32 and UD rack 31. The step-like cams 32a, 31a have a cam profile similar to steps
in a side view.
[0084] The cam profiles of the step-like cams 32a and 31a direct the movement of the
- recording/reproducing section 70. The bosses 5a provided on the side of 2 UD base 5 sit
in the cam profile 32a, 31a of UD racks 32, 31 and they are supported by left guides 3b
and a right guide rib 3¢ of the mechanical chassis 3. When the UD racks 32, 31 are
moving linearly forward or backward, the recording/reproducing section 70 movesin

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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the forward direction. This movement will be transferred, by the o
connection lever 33 supported pivotally by the boss 120b of the pitch
plate 120, to the left side UD rack 31. Consequently, the left. side UD
rack 31 will move in the rear direction. For moving the
recording/reproducing section 70 to the lower position, the moving
is %%ﬁt'ﬁw OEI QB%%J Q)frl%%kcsogr%éc%i]m? ﬁ%v%?%?.sﬁglg% th% as%%\?(% &9%]8e7ﬂe|1;‘tlgide UuD
37isa p?an view showing a gear train of the tray pfziiy?stoc systemin a
raghst] ehafigenitoribyedb wrhihedrives ttaysiTvoefideentthepigsite side.

I; r ' iti n e.disc stand ition.Y. When. '
R T L
raghstdml thetdnvitg sourddadeampdrprahsfetsotne3drving $dancefiomcorrespond

r r iQn gear. a first pl .
o T8 B e S S A R 1 e
lepthyisideklsysiem thedanitiuirive byteayetirivitg acksonitsi6@ hismssr profile 32d.

of NG t ing/r uging.position Z
R L B R e RS R
regiedis Ehaidgaing reotiemeénrbial ripirey trays Mosbatwéen the dicasthmdbywer

s : g rays i GRstamiby:
R anrod g el D s o R AR s g e

unpay PResnthéhdrvel beveBriank Hisis detoringfhensoducing gasitiana system in
hanoHhe HiaeStandhy. RN X Py, e gy, driving,r g%}#j{#ggtggéggg%ver 33

Fig. 39 is a perspective view showing the component rving

suppektadiprovatin dxril Basing hak tmitieBhakte tra). datdtv lefien &1 firsk 31.
C RRYRURTE 2 1SR ORN 2P RIY3IPYRT G R0 e TRYIAIIVG, r&%ﬁcﬁér@“ﬁo@ moving the

transverse slide plate 65. When there are no trays T at the
repEESREAEIOIRSIRE TG U itible Zhadevett pagisiMmatbeanthingtditdbyopositioth UD
radkesB8, 98aLLIBINQfiHEAY, SiRGIYMAY System is connected by the second play

gear 111 to the" tray drive rack 64 through the gear engagement of a rack

[ §8 6% Ahdsgerirtonsv thawingessae suinplayhg day Waidraple sistondn a disc

- cHaleeariilioiaiesintieciogk visaduactiona iay bigdp - "
;gﬁrd%eproducing position Z. [O?QO] F%E@Stg%%%@g é{%} éggluacrlélgcij osition

SHEWRGPAIBWING sequence of the tray catch lever 61 to drive
trays WiEamthe ise staadbyRosIion Y da-he reeRdinglRnragueing .k

position Z. Fig. 40(a) shows a state in which the tray catch lever 61 is
- SYsiREy e AT IYARE Pt Brsecatdrin i prditisribe. driveng Dobiseimm plpeiisahmotor
11163y 66} gear 106, a function gear 107, a first:play gear 110 and a second play gear

111. The gear train of the tray play/stock system then will drive a tray driving rack unit
60 which is capable of moving trays T between the recording/reproducing position Z and
the disc standby position Y.

[0088] Figs. 38(a) and 38(b) are plan views showing the movement of driving trays T
between the disc standby position Y and the recording/reproducing position Z.

After 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 fray 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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lever 61 moving in a vertical direction to align tray T which needs to be
driven to the recording/reproducing position Z. As the tray drive rack 64
moves backward when the second play gear 111 rotates in clock-wise
direction as shown in Figs. 40(b) and 40(c), the boss 64b on tray drive

104:RYIIS the tiadcateh lvardd dhraugh dhe o ?aﬁela% Az g Jé%xf arc no
on

ch lever 61 moves backward, the catch profile ( oncave port|

%ﬁt@sﬁté}ﬁtrm%@ﬁ%ﬁmﬁéw@qﬁéwmdﬁﬂémﬁcﬂmmmy gatetby position
tevee éaisu%?&f)ﬁﬁ e&gli@w%@elﬁ g%%é%&ﬁ;fﬂ{é%%ﬁ& ﬁxggﬁﬁiﬂ 111 to the
b on

lever 61 and a smal D base S. The rofation of tra

LENE A @%%él%;gh@%ﬁ@@%&@e@fetmﬁ g adfakast fe sndbfieoteeth 111a of
Bb sgdé'ﬁti;ﬂaylr 1 withde moved.ie #f‘z?é%'@& FECOrgingl ?QEHQ%%@{E w1se] direction,

position Z by the tray dnvmg rack u as shown in Fig. 40(d)

tyd BHEYR WP AEgSYINEPoRtinshowing a sequence of an
[0Desatans 40{he Wayiving ragkdIpiko Qidig- sﬁé(ﬁh% Ievi‘ﬁg% igifidknce of the

position when the tray drive rack 64 and the tray cat are

SR it r‘i’éli’f%\%ﬁs ih trnoihe dssntisydipoBRridron, Ynierkestate,
rHerganonshiday.geapdkidoangages heaasicaeareda pf Haxs ﬂy@tr%toh lever

64, and the rack gear 65b of transverse slide plate does not engagethe

OIS SRR %%@f 121 dig SEREYIsiHen Bosthedeldpase frayrnaves tagkray catch

;%ﬂmw@d\;m@ ian Gpanapdbaaioh haneseny AlayHRYILadeivrahe. £ adlthe

of mgvement of tray drive rack 64. When tray drive rack 64 continues to
RS %&Wéﬁbﬁiﬂ%@é lay lever 63 will be pushed by the boss 64c

of trayAdriyie f@gmﬁ4mkmmﬁwﬁﬁ%wmﬁéﬁhﬁ§%ﬁ@ play feyen PBrotates
lever 62. 30 [0092] Further, a

.pushes the Qpening 623, of the first pl
Db AREEHA g RVA P s At Besa s g ive rack
@fmtmwg m@iut&e@ auetﬁmgtam rane pushas the tﬁa@Qfaﬁim@G@r@fl moves
g{v(&am gféletc 65a sverse slide 8@9@[65 IS pusk;ﬁd to move to rrcl -
ar Techiep gear SFYhBYE, R ERAGile tg'é’é%}fﬂ%kg}gﬁ e Tg of the
ttmeth 1t mtﬁtibwm@mwyldamhyeg&aﬁllslcﬁﬁ sdnﬂwrcmm @@04&@0 bhehe lower
[ying spurce w Il 120w transfer %}to t;% tra plate 65, and
S O AR TR G RISEeS: Stk Tty
ctiheh b@m;ﬂékmauﬁcﬂﬁmﬂb&mmg&mmﬁbmfﬁﬂﬁ@@@&inﬁt Hig sﬁibﬂdbd&boﬁﬁ] Further,
a tra om d C recor ucin osmo ﬁgﬁ
? b}yi/ﬂgioa d\g the §Sgrr§ﬁga fs%e reve) Fsué WA @ity rack
ugdiiteswlibba maﬁzgféiﬁ?eﬂ from the second play gear 111 to transverse
[(%@ﬂ P Eetﬁ?a) he&&w £50£}|1?arged plan views showing a sequence of an operations
of the tray driving rack unit 60. Fig. 41(a) shows an initial position when the tray drive
rack 64 and the tray catch lever 61 are positioned for driving trays T in the disc standby
position Y. In this state, the second play gear 111 engages the rack gear 64a of tray drive
rack 64, and the rack gear 65b of transverse slide 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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65a of the transverse slide plate 65 triggers rotational motion of the first
play lever 62, and then the second play lever 63 which will pull the tray
drive rack 64 to engage to the second play gear 111. Tray drive rack 64
will pull tray catch lever 61 that hookto tray T. When tray T reaches the
disc standby position Y, the tray catch lever 61 will come out from tray

[oprsfile Teghand rolatesyn Aro¥nteLF9akoMise disetion Ragkde its.of igipé@!mme

position. The rotation is same achieved by cam groove 61c and the bo

6 Bhodithsd eI v A% el s BealSsraseresi AT g uATL O B4 T FigEicehg 4@n profile
6 A€ BIdRVIGWS TRINALIVELY; SBaYIRY dampeHRiL A YRAIABRANG 204 woth of

clamgng conditions. The transverse unit 6 in the disc

thestsie Brgreprotilicngagsithseetivnaotd Slppbitsstspubriuseesraid as shown in
Fit%aw@rsmieﬁvﬂg&%ﬁéew REtheside hessasHaatilisvere side %f%]ate 65,

e transverse unit 6 are mounted to hook profiles. And bosses 6b at the
angofisideoPite talsdidren tontdtafsrup ity dsTrtaresHitonthatimerihehe
chapIRiailsy GRe OLiRRSYSrRe e RIe R {refes to fdg- 39). With the

pivot at rear side, the transverse unit 6 will rotate to a clamping position
[OfREhpedsdns veras S piste oR oSS ot tieelpRine 6 ihdisghandby

pdfiRARd R dnalamping. RIS WIENLIARSVerseiside Plale 85 MPKes
from the right side to the left side. [0095] At the time of clamping,

p a
treppispedduppohe driahetied dsoonsie s aliderplripleSo ek reofile
cPlagaibe-damper st pe dhaduratahie.f. Withdediting.okdarmnenupits:,

10 by damper support plate 11 at the time of unclamping, tray T can have

and Sherys SHneA Riaidyaer e radurding tepibthecirty gosinarek Gitie engage to the.

seaVepI8hE af dampersuBpaRrt-RiRiy s renialiesy ithe M vement ko tay T.
bosses 6b of the transverse unit 6. 31 In the unclamplr%?b%ondltlon, arib

Woche s Ver S i 6 andbier aifien Yatbs tH eririplsr supboribratee out
frdnd e dPErSAMPRSURPORpRE ddusiiftad Ak drem dhedwniiable %@%}ﬁm
er

damper unit 10 s at its upper position. In the clamping condition, the o

PO thae g EoBr e RaAStse! dricetotienes tHe srdehsibesapihel 1D
bdsa Bb dampehostPROFi@latgthl. This brings down the damper support

I 1 and also damper unit 10. The damper unit 10 now is sitting on
of s ggﬂﬂ? ABIF T HTATE REFFRARHVHE Y ifbdannen et #igl.m
urshewsiadeskiogayaignvielitiays Tat hedisesstandbyparition.Y. The

locking system uses a triggering system 50 that consists of a trigger gear
re%ﬁ_{@ﬂ%{@ épggﬁwﬁ%@%gﬂ r%ﬁwgm@ %;E) base 5 and trz%?sve?se slide

plate 65. Two of the side bosses 6a at the rear side of the transverse unit 6 are mounted to
hook profiles. And bosses 6b at the front side of the transverse unit 6 (refer to Fig. 39)

- are mounted into the cam profile 65¢ of transverse slide plate 65 (refer to Fig. 39). With

- the pivot at rear side, the transverse unit 6 will rotate to a clamping position when the
transverse side plate 65 moves from the left side to the right side, and to a unclamping
position when transverse side plate 65 moves from the right side to the left side. .

[0095] At the time of clamping, a clamper support plate 11 is pushed 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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[0097] Fig. 45(a) and 45(b) are respectively a top view and an isometric
view of the tray lock levers 53. Each tray lock lever 53 includes a first
protrusion 53a, a stopper rib 53b, a second protrusion 53c and a plastic
spring 53d. The first protrusion 53a provides an "inter-locking" effect to

tray T, the 5&888%5@{%%&%‘&1%& enSLER BrSiablelecking Siate toultR¥ Trib 11a of
protrusi

The second 53c Is a profile which is used to unlock the tray T

thircinrtiper manpiotRlkiedris Theistapinetisvpprrigbdel 18 16 bfsdiaway dppimghe turmn
1oB[ES LI ta%éﬁ logk 1 Ipver3d et snsyre hahihapesitoR AR dirate other

profrusion correct, in order'to create a stable locking effect when

sitieeo§thppilr ibos Sheit At RIBR NG Gtk prsreoridnekifiyab diget clamper
s@a'ﬁ&a?il 2 0PR8I The, lack/uRlRekiRPariod SusarHes AUt iSmRItaREQUSHHE unit 10.

riggering and opening operation. It can be referred to as part of the
Thpelatiper tendirbnetrdy SitingRy Bige iaRindane sttty Figh sl turm
aiffisgussed in more detail below) is a diagram showing a relationship
between cam gear 1.14 positions and locking types of the tray T. Fig.

. g9
(099 47 share BRakGuEsHReY RS 2ol O Ao eneidaassipp Y- The
109K G IR%S &&ta.%%ﬁ@%wr@os%im\s{) Higk dhissas PErsRagibevieW Qitheyger

disc chanser from the front side in a state in which the trays are locked at

slife RigtpdBPPOEIBBICTK ¥YE R ay's T at the standby position Y are locked

[dow ey doak devalbds iomrg eiRgai fantpepiion dist SXEOARIRPABINAIT the tray
Xﬁ at any time of operatu%n except when trays T are driven é%a(the disc b 53b. ¢
logdR¥FTge poBARTRY (BSKHYEY pIAHET *THE REYiB2ef B ckiRger P 3P 2

sdeealigmwhess B Hays aiastackathin 58 delmafen pranninad thedisdes an
Standby position Y, and the ﬁ,] c changer_1 at all times caurri V) S
BTSRRI d 1B BTRE T ae e BoSTN A y ocking s 9
trRparalian Sedsdehaasidomingdiay prottwesictiscistangbynpaditibe tvagidfrom the
disc recording/reproducing paositi or driving the recordipg/r ducin
EOT6 T AT SORBE g o REATOT Bl SR (e
leTaarsinheld imibe loskingeqandlitienobyhthfrinpestiaiking3 piofiterettraydFder to
and the lock lever 53. Fig. 46 shows a timing chart when the cam
C R A S R IR B3 SO e XA S UBRia O aprofile of
iy péscef didkisigtedadition of the tray lock lever 53 and trigger slide plate
. type A shown in_Fig. 47(a), the first.pr rusionﬁ153a of tray lock .
G R e R R R R I e o
ofbeifisstprativsiolt baetef ifertddgensie: plotecsDerihisn dcredites a stroigo the
stable lockin cgmdiggn in which the trays T cannot move to any
disc exchange 1%51 00 X, -
[0099] Fig. 46 (discussed in more detail below) is a diagram showing a relationship
between cam gear 114 positions and locking types of the tray T. Fig. 47(a) to 47{c) are
enlarged plan views showing tray lock levers 53 in locking trays T at standby position Y.
Fig. 48 is a perspective view of the disc changer from the front side in a state in which the
trays are locked at the standby position Y. The trays T at the standby position Y are
locked 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 X
(open tray operation). This is a shipment locking position where the trays are locked ina

permanent manner at the disc standby position Y, and the disc changer 1 at all times

carries out operations to lock tray T at the shipment locking position after any operation
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position. For type B shown in Fig. 47(b), the trigger slide plate 52 moves
toward the front side and the first protrusion 52e of the trigger slide plate
52 is away from the first protrusion 53a of tray lock lever 53, so the
locking is only by "inter-locking" between tray T and tray lock lever 53.

ARaPEL T lasio pinacis e denanba el ol mechancal shashinducing

tray is not able to rotate to unlock direction. At this
ptsgitraysoT dreingithbrecerdingfent teiframnsidé s senalsgerfosilest tray T).

6906\4 %gﬁrté'{e\ﬁfhrf@tﬁﬁ'w&%@ﬁ msre%@ﬁdg]\e%rré&l&wSfﬁleesﬁﬁer

tra e driven to record |ng repro ucing section 70) can move to the

Iq@ang’fdac(‘discpféwa g ehrdtCiPRK pREion ZFigitis fimréa pijnriag chart when
MHQF@EH PRI 80 REGAr RGNS QINEH U d e MR @)}?Jﬁﬁlé?rdxbﬁnd types of

either tray rear stopper 95 or a wall of UD base wall as shown in Fig

loskingrsuidisionoe gryravalopkieveeforant &igags Sh‘[]ﬁgﬁé‘ﬁrﬁ? vﬁféﬁsthf‘eA shown in
Figay éﬁéf%&éﬂ@%ﬁ@{&rl@ﬁ%@ﬁ%pmg 1PUshedi by dhe $6RRE toward the

protrusron 52d of the trigger side plate 52 and the tray is unlocked for a

suihgreperigadsdnat oess bué%alﬁyﬁﬁﬁw%néaep%@%mﬁsh&r&eplate 52.
TR e aydiyingoeab M2 I8HIAl g dhitha Reysneshiveovigwvelio any

the disc changer 1. from the rear side in a state in_ which the trays T are

PesEieY diotheredhabeypdeitish 47 (Thdhetiram shidprRiategnesetisnand the

AR AaleR IevehRirae aliorast tadhedsay slide 3stdnhis siale then the first
trays Tl, T2 are locked in standby position Y by tray lock lever 53 and tra

PRRIENSEBpbiEr Garapr iRk Xand 18 Tostiaa iR oAb Sun HH5TgsliaE ey eon
trH}aY larkdayap&sians ¥ base wall and rib 5d. The rear side of selected

tray T3 is stopped by a concave portion 61b of the tray catch lever
T eI SIS IOUBE Y Hle PR SO BReBtD iy Tock
ldﬁkt@ﬂ&){ heakbpodienate rdhelsay ai%cﬁﬂrbabdﬂhﬁrtﬁﬁd,h@@tﬁ@ys T are not able to
record producing position Z. [010 sa pI w sho
R SR SRR GG EROTe RPNl e A o he
tref Haeclolﬁuagésy@mmdwdtheﬁrﬁm%er&ﬁmrt@raaﬁkmrraprcdrwm kackon 70)

t 60, th 1 kin t f
A A8y QSO e RN CYRIATIAD Akt ey

ddissgchahgerit 60amsg&tmﬂgemtém athﬂbtadm"ambmpabtwh&mbgmthwﬁey rear
s hvs e Lis arsparetar onclandog s,
hyyaeas byfhaldirgragsh paggering, when the tray lock lever unlock profile 53¢ is being
pushed by the second protrusion 524 of the trigger side plate 52 and the tray is uniocked
for a short period so that it can be pushed by trigger shide plate 52 to engage with the tray
driving gear unit 20.

[0102] Fig. 49 is a perspective view of the disc changer 1 from the rear side in a state in
which the trays T 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 T5 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 catch lever 61. When tray catch lever 61 is rotated and the concave portion 61b goes
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securely with a locking device. The locking device used to achieve this
function is a first lock lever 93 for locating the transverse unit 6 and tray
driving rack unit 60, and a second lock lever 94 for locking the whole
recording/reproducing section 70. Both of lock levers 93, 94 are controlled
iy eaphgotovesidd 4g, Hettagf Tieaabe deeerl b4landipivetadipitiaplatacing
bqass. Qne end of both lock levers 93, 94 have bosses that insert into the
PESHPYrGoves 114c, 1 14d and the other end have special locking
[(presiusioriotizat praatdewakionung ibekingcafentsienent tthey enmgdige/tiaproducing
rofile.qn a second pl ar,111 and a se 101
e a g e B L SRR ST AR M e vy
ddntha radcand @ayrgesroliisr pditockithcheliingrsysl¢rook feoitlien 93a of
the first lock lever 93 en S r :
D B e L e e L ot reneer
hook porticm 98stoh thrdclirsd lobkaléwe pod inmbet whpet profieisd 1t69n the

deﬁ’gilf%%%% 111 ol ke seaard-play.geand b Seis AN EmIoskings system

C ese configurations provide a strong locking condition to the tray

epdaigsthektbystanmgemsiviaim sho 051 Figlosatmpaiositblynkoipmpagiepart
S%;ﬁ?ﬁg Sﬁlrtﬁpaﬁﬁ}@fﬁn\é QW ROWRG G S AGKe IBUET 83183 & LORKINGARNIRSS a first

sc changer'1 in two conditions, These drawings show the first lock
ldekdr a8 97 fostaatinatie rovrise MBh Omdrar drsnigack Byl 9z and a second

1?%'1&91@9& Wil 3 98 JaRtRdhbla ol ABaER0s RlRKige Ak didn thereby

ocking the second play gear 111. At this time, gear teeth 111 a are

engadiiwifieckder e dp oxhase sonEY iy R erorRislddndiidd whithe cam

cBAPRaNER 4 %ﬁéﬁﬂcﬂ%ﬁté%&@%@&ﬁ%ﬁ&hﬂ@&@@%ﬁ@w ROHERY Bosses
T are at disc recor mg/reproducmg position Z. 34 [0106] Fig. 53(a) and,

tiswinyestandophmonrverandcs pespebidenddiie HbiliRptRe frepioek IRaide
protruS RS MBS RISISRAO e SHIQGKIBYE HIRY EhaplaiBaWieRedn a second

hook portion 93a of the first lock lever 93 engages with a gear tooth | | la
phpEeasddd b micgend YD eeHel®by locking the second play gear 111. At

[dhisimes 98anyestsi ) areneagrAivackegeanbhmal AfansvRISeE eand a
plate 65. This condition will happen when the tray drjve I’§Ck 64 d ive? ak
%éllr?é ock lever

stpay i didd TR RRERESIIMILMY podiioh PORPRe RS
oslidRNlaie ol mpvasdetalamp tretdisedenagiaiigeaisc 1 to lock the tray play/stock

e O1T] e 0 e A P Tl
tdgvep B kits INtond eam@rab@todVEabi4kdgeatad flay gear 111 create an inter-
iécking effect. These configurations provide a strong locking condition to the tray
play/stock system gear train.

[0105] Fig. 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 disc changer | 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
tray drive rack 64. This condition will happen when the tray drive rack 64 is at standby

position Y and no trays T are at disc recording/reproducing position Z.
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a first range 114c-1 of the cam gear groove 114c where the first lock lever
93 is directed to rotate in a lock direction. Fig. 54(b) is a plan view
showing an unlocking condition of the first lock lever 93. In this condition,
the boss 93b is located at a second position 114c-2 of the cam gear

roove 1 here first lock lever 93 is directed to rotate jn an unloc
i SR SR FEbR S A0 R ek A BOU g the st ock
lewdred®, thie:sahewiogitiaRdshisedlio olhangs teecstatcwhivinntiohdeyvehddb portion
01 Fig. 55 i erspective view showing a state, of the locking,system
o e T o T R S e R e s e 111
thevdy A3 kimghisestadenthdap@sittori bf & fubictibmdeyesrli2btisidnangedde a rack

order to drive a gear trajn of y -play/stock syst a tray driving rack . .
o {1 G ) et M A o AR CoA e L h TORR B e By crve
raldckihdrdeyiadray theo discdthargerdinglrethedstate: shewoin/Figd 36e aansverse

otruded.portion 944 of t 2cond_lock lever 94 engages a lockin
R e B T e SRR, o
[0Hig e S¢6ariteetiaiOfeave lyage @ a botkgenst8RIpO g Birsiddle i3, In this
co‘ﬁ%ﬁ@gﬁon %gsh%quptﬁgﬁg gﬁ@@\@%{ﬁ@%?g g SEelP Erggv%omgcl:eltgcated in
the "up/down movement to select a tray T for driving {othe
a fesioting/fepeoatitg posigorr Zrofor10MEigBTcitha fevislvebtivaeri@iis directed

to%%?a\@éqg mgcﬁe&@@(grﬁfjk#%%ﬁ%gﬁ% #@4?0 A %0%11%??%190 ‘lyﬁlgrrbgoildition of

unlocked condition. A protrude e sec lock lev

the rﬁ’t@t@nkd@%&&@@tbﬁl eorOdivof the ssedtid Lshogetard 109 todouk pasition
1@8—‘@%‘9@98@1{1 FaiP i Rg SeeR0d Al 962k QNS A LpR8 riﬁﬁf%%?e&qgﬁo ate in

for reliable engagement with the protruded portion 94a of the second loc
anede Fadretisligniient 8f e SEERILUD Gte-2100088 [Ba1 2idiye S8t fhere
the QIR ¥R ShoWRaA GRSt AL IPRREARA 106k Ipyer 94. In this

state, a boss 94b of the second lock lever 94 fits into a cam gear groove
[0198bhscak s aparfrsttiyagier1sheyiag thetdsmigbatasiingesystad inrehich the
caGSRCONHAGH 18Ver BikifoRIFCIRMLIAAIANE INr& IRCk AREUAN. THighi 8, the

is a plan view showing an unlocking state of the second lock lever 94. In

Pagifiosiatc tHerheadsh is lochdt AeRIsEda I HosRi SR VELageaTdfateadantray

plaERlarogNe Ml dtMhersthe sekaRstjock lever 94 is directed to rotate in
an unlock direction. There is only one portion 114d-2 on cam g_eardgrqove

[OH044 Fighetdshe eanvis podioding 1sdnd Wrdniguand'starlef i derice in the
dilv@hizd 10112] Fig. 59 piae Wew:Pharsans Qeshblid &PIRIAIRY 8k of the

seggfdr ?{t)ic9£ I;[:Qfg%% glgggeg a locking profile 109b of a second UD gear and locks the
second UD gear 109. At this time, gear teeth 109a engage a rack gear 32b of UD rack 32.
This condition will happen after the recording/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 109¢ for religble engagement with the
protruded portion 94a of the second lock lever 94 and alignment of the second UD gear

109.
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rotates in a clockwise and a counter-clockwise direction. Rotational motion
of the cam gear 114 starts from a HOME position, and the cam gear 114

will rotate in a clock-wise direction to RESET the tray driving gear unit 20

in position A. The trays T do not move during this operation. From the

@9'\@% .%%’ﬁgg@epmg%h%w taisadn theacaekidse Jiragtion 1.8 94, In

LAY DRIVI position to change the level of function lever 126 from a

tystder ahgsyMe ©f thirtscon! desk leve Rt bvalqcr ey agr g first | 14d located
£ LAY 96 1O PR BhAYPRNING pesitinadanb et R RoRiiaG 4 is

the operation is reversed. Ina range of positions B, the trtsgger_ slide plate
dEreipsgerertpie traydorkelierbiate tatnS thaysdriviny YeRr TR I Anninging state
JAnge RLRAHIRNS for YaY ITHREEHHN QR I RO ESE BXChanaePReBiIANpSsition

When the cam gear 114 rotates in a counter- clockwisedirection, the tra

it ref Grr e e tre AR SthHby psitissoepnthieskigeotpidifsrisdto rotate
And itnvithbg followedripraysnie daeTinaidandol d3lhie e igrdove 1144,

perspective view showing a state in which the cam gear 114 is rotated to

wherrsthe AAaF BARBERMY et ehnfsdksalatesd natiensieyer Fposition of
[the ofungtian levend2Giisschenesd Rardes i griveibeg epetiathhereof when it

elevation system (elevation unit). [0114] Fig. 61.is a perspective view

TOHURIHb AR R I6 ARAG SOLREH BTG AR oRov SREHPBE W tion of the cam
JeEartingdreproay 6i FIDIEE ki oy hed hee ah thextrays Wil @tihein a clock-wise

recording/repr. dgu ing position Z. The Io%z system can protect th gisc
dé??ﬁﬁ@%rt‘ifﬁgﬁ ﬁaﬁé’w SCRGRUHIHL ‘%f FR&TLOR an iﬁré’ﬁéf%\je Qfpot move
dieFiagias Speragonding/oeptheutngopesation. thd thenright siderofates in the

ansverse slide plate@&h IS, . provided a pin ???gtgwgl‘%] is capable of )
SR S a et Forbiad DR RS Fanes e R mussion ever
10632@rbadeke Ipo BagmEng chivelir o ihecrae Aroling/ cpretl ining cpgsifians st PLAY
that align tray T] t T j I.éhis configuratio rding/reproducing, .
Lotk Lo R ok e e SR R ition i
r62ised.lobkingnsystehpitivmaBy thbleifoethd de pdadirs@/ teipredudingrays T to
Soston, 20 Al imes, thereiing lock systom hat s aciivated tplogk the i,
re?cgrotlné reprg ucmgg %ectlon O %‘&ccor%ﬁng o the conﬁgu?étion of
tthidgpdefe cradharpb pdiitent XtheVgear eviag mechbhistatasds acsmgle-

lectric motor. 116.to drive-three separat ar trains, each gear trains
SO e 0 L e DA AR TR RSO TR e ronee
dbeositions C, and it will be followed by trays T2 to T5 in order.
[0113] Fig. 60 is a perspective view showing a state in which the cam gear 114 is rotated
to a position for unlocking the second lock lever 94. In this state, a position of the
function lever 126 is changed in order to drive the gear train 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 disc changer 1

from external shock and vibration if there is an illegal poWer off during a
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driven and can perform its operation without affecting the operation of the

other gear trains. This makes the operation sequence more flexible and

easy to control. When there is fault in the disc changer 1, service and

repair is easy because it is easy to dismantle and assemble a gear train

that does not depend on any other gear train. Further, the switching is

0 usm Iun eran gear Ie in order to achieve us

re A S L R A B e
prmééﬁim@mﬁﬁ;bwmb sleetribmof@oiibinte anlylef/éaﬁklsomatmr@aridof the UD

f io?ﬁ f%r A di hgn r 1 without increasin eratlon
ra 3. e no eﬁ C-1 10 e-3 COITes ﬁ] I‘@S [Wl® ereco I‘@pI’OdUCng
urthermore, thé Toc ing device uses m gea & ‘COREF

pdd@@n@@t@h&ﬁmﬁltmﬂéaéh’uﬂathlpoeniﬁgurglandra:stmn@’ﬂthmmng is
la%f%cg fro rI’hgt Rrec C‘%%égz?e&. roQue pt)rofl Sp[é)l{l.? Fyrther, accordm_g to

& emb |ment the g ving meckranism'is designed by grouping the
Od)ﬂ)é}ﬁtg)r@ aqméeaﬂmaglgmpermmamhew@t]wW]teméimywmmmo section

CReIRAlom e onsralnsaeRImed b A LuncRn agar LA OaRE 4 cing

rlvet e tray open lose operatlon whil unction gear frain 1o
Sen‘ﬂolpé’ﬁatlon The gear trains that drive the tray play/stock system and

leyatio a rQu s the nc:|on ear trajn,but are
A RS B LR eI A2 e IICH U BEREURT R L3P ariving
mg@antsmn&far@ @pgiat@dccme xarmmrairicﬁh@rdrﬁm txariesrthe gevation, each gear

trai%S (G ge%?&lg%@%% % %é{ﬁ OJQﬁQ%r%PanHf in %?cftlog {19 Se%?a%%a an be.
tray T (efevation system), IS operation Is followed ij arlwﬁg a tray T
drirgm ahe mmméﬂmw@mmimmmh@u?eﬁ&mm@r@proﬂcnammp@‘smuanoﬁaer gear

tréfﬁ@‘y ﬁﬁyﬁgﬂ)&g ﬁyesg tlorﬂ cﬁ% caetl r%fm%glgva%oe%BZO g a ?rn] a%en there

the tray play/stock system sim e gear traln esig ontrol.
1 With DeHbeatbiey e lemesio br atiorss; mé mpmgesc erHy bmaa@awba esgdtfodismantle and

2sSWERING ShedrYRRPOWSE Retwesn thet iy QRRIVEI055:5 Stgzrav Qms switching

function gear train. Cam gear 114 is used for switching the e power
1s gapshitisthtorhiagonand n gear graimbeliiveienciidertiaychlaytstoclosystemor 116 to

GERALTaN theklevation Sﬂ@gmﬂg'ﬂie@%}@ﬁ YL Eetric motor 116

according to the embodiment, thé interaction between the function lever
to196higHe e @@ﬁ?ﬂb@@ﬁl@n@hﬂmﬁér@ﬁ@@éaﬂmmhﬂmes bewitbentitgicreasing the

. opd@ME ReRitiopyaRd BLAY (RRIVING.ResioN, M%FH%L%Y%W to control the -

function lever 125. As the function gear train and the cam gear 114 (tray
- loggeardse i fara discamstRRoinTIE sistorstensg enkisgvithidrom the
pré&& 10p oWhre jgear 114 is rotates to perform the tray open/close

eratlon the other gear trains will not be affected. These is useful when
{0 ég , according to the embodiment, the gear driving mechanism is designed by

grouping the operations a disc changer performs. The tray open/close operation is .
separated from the operations performed by a function gear train in order to drive the tray
open/close operation while the function gear train is not in operation. The gear trains that-
drive the tray play/stock system and elevation system are grouped together as the function
gear train, 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/stoék system). The separation of the elevation
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operation is performed while one tray T subject to the
recording/reproducing operation, since the cam gear 114 can drive trays
T to the disc exchange position X without affecting the tray T at
recording/reproducing position Z. [0119] Still further, according to the
preferred embodiment, the taper surface on gear teeth provides easy

ren e ent ar rel ea rsurfa es m|n| ize .
s e IR R T onerol. wih
tha@@omh mgxtmcﬂheapoeﬁe ttedp&mpedimérit] Thew M@ukeﬂcﬁ:tlewmﬂhﬂghhl@dkive power

Vers hes the functions of which the function gear tr n iS en
b v‘lfﬁ?r%hls cohf? ef}é/ %’r%etﬂ[e Smloank penoén |Cls%}Pn]r‘|1 malgzgr en an? %%%?‘S used for

swilchigtatbs tdrirvether trasnopenédiose Systémogiear tradn, théncamween the tray

of the cam ear 11 ntr the lock Ievers will rotate both
P 1%/9? Sﬁ \S/téaﬁls] o t el}oarér{ges a?tveaglan % a?f%gmponents are locked

[OWHieTisbahangendeis iegfovmingthedday aperiiel oseropsatianwi@h2hk function
1l E’lgr gl ecording 4o the preferred engzgp clsm ?}gatBO%@'t%%&{‘ /I%F ?{EJ% position

gear at Which the notor s that conhedted t ray open/close
aISyEEeMYgERﬂHMspwmmr@aegchehmﬁimﬁ@me:immtdemtd Maxkmige: function

t a ear hen th 14 rotates bet
ge&%ﬁ%ﬁ%&ﬁ Er]n%o I%eafru ]1%6 a&eo r 5’ ?Fvil?rno 1Fr(fgve e can\g he motor
usg@ﬁlt]smscimgtgdatoi RE St¢nthentrgyad rl\hﬁgsgean enid POrésrhighiirmey Then/close

|I Mmov. iving gearunit 20 letel
R R o D AR oy cpenclos
Or!@mfumon mefosemdnﬂlpiawgeara}zﬂ hdsectapehéameqtrhngf@mdmng operation,
si Eertﬂgc&% ggaeﬁtltﬁtuglmﬁﬁlllf%clt(ra§$ L?Vl%r l&?Ok roflle Z%E;Tel 100 X dw1th0u‘{

lever rotates ocking position. The inter- oc “effect e secon
affsiangethe TRy iha stedidicgmfitiohibegapmsatibie econd play gear |1 |
eSS qiata R 'acking ‘%Foc' é‘ ! tion
{ m%qact to the cﬁanger 1.n 123] St %ergzng(e%rﬁgt?oﬁér%e% ré(:;rferre%Ce on gear
tegtbodimencamyeekselingagroove prdfitesyrzairarsesemd D gpar 120G bamsmainimize

- nPiRiaRgacesRnn Al LSS Albelocking groove profile that provide

more margin for the second lock lever pin 94a to go into the locking
(0§80 ve i romdeyy aectiiSpthto shedndiridievebSlins nisdbkctordligh tesition of both

1088%0Rd 1P, geax &Q%ﬁil@kéﬁwmﬂlgﬂ?ﬂe%ﬁ'&?&aéw%m % P%%%ed With this

recording/reproducing section 70. [0124] Still further, according t
copfegarréianerisoaniashtperioditorrpaticd oftherdigen @vanddr Totsvrint drive the

YRR/ SMNiiead Ry URIackng each98E taimat ihe dpstanywhe Qolltxtmlimg the

lock levers will rotate both the lock levers into the locking state, Thus, all components are
locked while disc changer 1 is performing the tray open/close operation.

[0121] Still further, according to the preferred embodiment, position on the cam gear 114
at which the motor is that connected to the tray open/close system gear train is set at the
earlier rotation zone in order to maximize the usage of cam gear 114. When the cam gear
114 rotates between two positions to move the function gear 107, trays T will not 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] Sull 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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to be used. Tray driving rack unit.. 60 is locked when the
recording/reproducing section 70 performs tray selection in a vertical
direction. This ensures the all parts in tray driving rack unit 60 are
maintained in a stable condition. Thus, the recording/reproducing section
70 is aligned accurately to the selected tray T after tray selection
pn.l e y recording/reproduci ection 7 ‘
e s e TR MR A0 ertock

effsetviedss the siseneodrdipefredrbducirgpblssitiodiZanbethesstiedipgond play gear

1 193@1&9&3/ rJiis B%Hf;%%tﬁﬁ%m%ﬂ%ﬁéﬂ'ﬂ%@f&%&%&? &%%%E é}%zﬁf;gboact 0 the

always aligned to the sélected tray T when the tray driving rac IS
chapeaaiing. The transverse pin 65d that goes into a hole of the UD rack

[0%?@%?#&&%?@9'9&8%&%48'2}% Qgﬁgg%ﬁg%g{ﬁ%ég?ﬁm%ckmg groove profile on

recording/reproducing section 70, tray T and disc
ﬂwe&m@dg&r‘@pmqudi% b@ﬁsﬂicﬁwcz @n@m@@ainw intestaidie ehthstionking groove
pr@f?_f%'t{ﬁﬁ't %&&Urdé'm&% W&@H‘fﬁrcﬁféf'%ﬁ&’ Ibc%‘z'%lp 918@&'5 tg'%% (f%n&grlocking
1 is safe and reliable when any tray T is clamped at
greetorpingleepdbiding positkear Iniel Hiverdiamgered tanlimn thansporéd/D gear

1093fRY WhiR IR tiseRnGition. 3MER %ﬁg&@%@%@%&ﬁ@@%&i@{ 70,

storing a plurality of discs, transporting a disc s e plurality

(0B} Hiscd] andhgeriermidigs dedhdingyfeprdduninglinformttiombighatasiedhef the disc
ch%tﬁ‘%@ﬁ%gﬁé‘ﬂggﬁscm%gﬁ Rk 9T ay é@{ﬂ%ﬁ%ﬁﬂﬁ&@ﬁ&%t when it

can be loaded with discs, can be moved substantially in a horizontal _
to dipettstich pEaiarivong ansis urraces isf ik elisebenribicarecastiiokédproducing section

7%@5@&@%&% Qe MesHea! Araeian perasadicHiar i themain s WHASSS @y driving

10 discs; a tray driving gear unit capable of shuttling the trays

ragiernEdI? atstamiBypEsincnstib lisierditenray B usrdhstoreer dhng reetthisiogl section
70%%%&%&%;QQ@IH@%@A%&&%}Q?@@&%F@e%ﬁgaa@&gamﬁiﬁpm&pmd.

which the trays are protruded outward from the ‘mechanical chassis

Copepetsirnbelisesdapeiensodsing el altt irelodred iéwn the sitrdyging rack
unft 8635 dpving mecharismydiivenhy 8 si0aREeHERLMPRIRRBe position Z and

comprising a _pluralit)f of gear trains; a tray triggering unit capable of
thecr i MR KMy Yhe his amtes thatilpyecording/reproducing section 70 is always

aligned to the selected tray T when the tray driving rack unit 60 is operating. The
transverse pin 65d that goes into a hole of the UD rack when the clamping operation is
complete ensures that the recording/reproducing section 70, tray T aad disc D at
recording/reproducing position Z are maintained in a stable and strong position at all
times. With this configuration, shipping of the disc changer 1 is safe and reliable when
any tray T is clamped at recording/reproducing position Z. The disc changer 1 can be

transported safely while in this condition.
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position, the unit capable of pushing all trays to engage with the tray

driving gear unit 20 after unlocking 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 reproducin

information signal on a disc placed on a turntable; and an elevation l?ﬁﬁsup

capable of moving the recording/reproducing unit with the 25 turntable in

a vertical direction to align the recording/reproducing unit to a tray and
Cplage a disc on the tray onto the turntable; 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
1the geadisairissraied &0 et b Bludigsent die geantimirsin dkiksgedected from

driving, mechanism are independent and each geatr train.performs onl
S o A B EH D B A PR B hLATSHP e on e
daffediingshehapgeatiomaf @ny: other of the gear trains. 5 2. A disc changer

according tq.claim 1. wherein the position of.the first moyable gear.is

Change L e e D ST AT R T o8 movea
sylosititalbf the Isecomtniinabile gearllsl ¢hamngedwsine & Ctm djeay; aaxdire
ASIERs Jish oVl acpnis far syiching betesn & iaY QReIVEIosey

gear train and a‘function gear train, s id function gear train comprising a
disay play/stock 10 system gear train and an elevation system gear train,

and tﬁﬁéﬁc&ﬂqﬁ@%‘éﬁp&ﬁ%ggﬂéﬁé“& ANIOg t%%‘?%@e%aéds%gby position

play/stock systemi gear train and said elevation system gear train. 3. A
indisioh drgerscusreipngdorciaimeanhdreinstie senhoeanhabtheptofil ehanger
P LERDIR heROSHanA A leveh hiathRlds e seeand mvaRlf gnahethe

cam gear has a further groove profile for controlling the position of two
medhareoelrshassisthefehe fociiseeds bs wicukthnéwiieak haeeg form the
ug{gy/stock system gear train and the second lock lever is to lock and

unlock the elevation system gear train; and wherein the range of

move &g s vt Ieekhrvens Eherges s nak elastirdnpgcotatbeoming ang a
pRALRINSIAG phhne lock lever is in an unlocked condition and the other

is in a locked condition; and ) ) _
a tray triggering unit capable of locking/unlocking the trays in the standby

position, the unit capable of pushing all trays to engage with the tray driving gear unit
after unlocking 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 further comprises a single plunger

unit and two movable gears, each of the movable gears being for performing switching

between the gear trains, and
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wherein the lever for holding the second movable gear defaults to engage

the first gear train when the cam gear rotates by a predetermined angle,

the lever changes position and the second movable gear engages the
second gear train, and after said 25 engagement, the first movable geél\@CSLLP
connects the driving source to the gear train while the cam gear still

remains to work to complete its operation. 4. A disc changer according to
claim Sheppisrin 2her e yBrn 482 HOME nssERIBaAE Pdaremsipy deach

gPRSitiaN bR faysIobbe inseyehMR Ne-6AThERaM BOTHRIES operation
between said positions. 41 MCSLLP 5. A disc changer according to claim

wHhGIHAERTRE MSORTRIEVS! RY AMSERMG Spre & Hitch includes a hook
profile that has taper surfaces that create inter-locking with a locking

profile of the play/stock system gear train. 5 6. A disc changer. according
2% clafv R SER IS r%s‘ﬁ?ﬁgﬁagé%w%‘emﬁ GfelizigRovable

o SYSieP gRat Wisindon €pEAgHaIie aloekibt prefiie 0k iha €levatianpSUSIeM S the
gear train that has a ta}ﬁer Sé:érlfgce. 7. A disc changer according to claim 6,
SHRRTANPYABIS $4 SHONY RSERINY S <teh 2587 vilien the disc changer

performtiagia reedndinglreplediaing kperaticiinandtwbareinibens:isdapingear

file at TRV slide plate that will ga into a hole of a UD. rack aft
R e A

spitciraysaandialhpd siiieks afdh evhrimscmatehiio thé ttecarding eprade ginig being
.Secti osjtion. 15 8. A disc.changer according to claim.7 in, which.the
R R4 S SR T Ry stem
geanneaated to the driving source. 9. A disc changer according to claim 8 in
which the locking system is operative to lock all gear trains which operate
on one of said tray aligned with the 20 recording/reproducing unit. 10. An
3opticahdisc chamgerimopénptmitgatleabt e the thenoperdiorswbfile to

c%gﬁ)r(e)%gﬁl iplarmarendr ?t?&t%%189_%Cga'séjé%&fxgo{a%%%%%}%‘QE%%“&%%% as a
ereto, the apparatus comprising: a turntable; a
fughordingire protileiiog wmitrobbemtheeptsiporforhivat lealstomesof fiwst of the lock
IQRAIAL f‘l%cﬁfar&d’gﬁﬁjé)'&% ARYIRY IRRRINENY AL OIMANR HIRRLOMAR fock
optical disc placed on the

lever 1s to lock and unlock the elevation system gear train; and

wherein the range of movement of both lock levers changes as the cam gear
rotates, and at each instant, only one lock lever is in an unlocked condition and the other
is in a locked condition; and

wherein the lever for holding the second movable gear defaults to engage the
first gear train when the cam 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.
4. A disc changer according to claim 3, 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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turntable; a plurality of trays for carrying respective optical discs; 30 a
housing for receiving the plurality of trays; 42 MCSLLP a tray driving gear
unit, the tray driving gear unit being operative to drive the trays to a diSﬁCSLLP
exchange position in which the trays are ejected from the housing for

loading or removal of respective optical discs, and also operative to
withdraw the plurality of trays from the disc exchange position to the

5 standBydp<ihianey acraling Geriagumittbrieekihe fire tpsldares aaadesking

pRAsiigmimwhirhithe fRYSREaesRIMed wWitbinihe Rousing ok TeleAsiging
the trays, and for driving the trays from the standby position to a position

WihaHRE R me e sy dhiyBlgy R kr YRR JB R unit; a mechanism for
placing a disc on a selected one of the trays onto the turntable; 10 an
electric motor; a gear driving mechanism coupled to the electric motor and

Stor drividl Gt RRSE R N Er0iRg Gear HhE e oar derkrgvividerarisnd to

|deekudingaileasy trecogeatAIaInge cang: afdeast IwRiROVIR geals fvation
switching moti\&ﬁgoﬂré:e generateEIPb the electric motor between the gear

S¥F§?ﬂ’s?§?{cﬁ‘§ 3 ﬁatﬁ@’&'e%ﬂ’r 4fhs in the gear driving mechanism are

independent and each gear train performs only one operation, and each
gear train can perform its operation without affecting the operatign of an
7Oth er%f‘{)ﬁg A gp%l% to cla1mvt\£ﬁ wherein tiereds a strong locking sys%/em
when the disc changer performing a recording/reproducing operation; and
wherein there is a pin profile at TRV slide plate that will go into a hole of a UD
rack after clamping operation, and the number of holes is dependent on the number of

trays and all positions of the holes match to the recording/reproducing section position,

8. A disc changer according to claim 7 in which the locking system at each time

only unlocks the gear train which is connected to the driving source.

9. A disc changer according to claim 8 in which the focking system is operative to
lock all gear trains which operate on one of said tray aligned with the

recording/reproducing unit,

10.  Anoptical 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;

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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a tray driving gear unit, the tray driving gear unit being operative to drive the
trays to a disc exchange position in which the trays are ejected from the housing for
loading or removal of respective optical discs, and also operative to withdraw the
plurality of trays from the disc exchange position to the standby position;

a tray triggering unit for locking the trays in a standby position in which the
trays are received within the housing, for releasing the trays, and for driving the trays
from the standby position to a position in which all the trays engage the tray driving
gear unit;

a mechanism for placing a disc on a selected one of the trays onto the turntable;

an electric motor;

a gear driving mechanism coupled to the electric motor and for driving at least
the tray driving gear unit, the gear driving mechanism including at least three gear trains
and at least two movable gears for switching motive force generated by the electric
motor between the gear trains; and

wherein the gear trains in the gear driving mechanism are independent and each
gear train performs only one operation, and each gear train can perform its operation

without affecting the operation of any other of the gear trains.
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