DI SC CHANGER *159159* BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention
relates to a disc changer, particularly but not
exclusively to a disc changer that stores a pl umemn‘mmmml“\“m“\
of discs therein, trafdS6r€HANGERc sel ected fro
plurality of discs, and perforns recordi ng and/ or *159159*
reproduci ng information signal on the disc. In the
speci fi cat i on, BAGKGROUINIY Odf THEdBYMENHEN epr oduci ng
,aﬁéitn;o]:nrér(at Lon signal on a disc" refers to "at | east
Figideot e InveRih ng an i nformation signal on a disc and
r 3 [ I OIR; ] ;
O B R Bl Pl 100 G A 6t R eusively
toRedist dringertth§itGooed a plucaity ehdiseathtreit, Snansposts galisc selected from

nornael l y . has a.plyralit f trays housed within a .
= BREATTRy of AR o8 BptToftng FeorRing Al & PRRR o niotsty: D siemal on
theidsde. In FheOsjRcHTRAMNGh, thd Yordihe _oei"ﬁe@ord@ﬁgafegﬁfdubmgl andi@Sormation
single selected tray or a nain tray with a selected _
sighph onraagiseinegfasy to dedeass ohe gl seeoeding an hiformafiathegraion a disc

sl SPe R i Tk bt Bl B PG Vs, form of

exhr&siogXxchange position for inputting or exchange of a

isc. Adisc can then be placed on the sub tray which,
upon receiving a suitable signal, together with the

L0 disc into the standby position.
D%@hﬁ%ﬂé{t&%%@f%%gﬁﬂ on, the sub tray departs fromthe
[0062]nA tcoaveritiongladiscyclahger mbirmmally bassa pluealag ef tragkhaisedwithin a

t he casing which can hold a plurali.ty . of disc to be :
| ca_aangy&f&.ﬁ cay {TRY @ﬁﬁgg%otﬁfqaguraatqp&ﬁ?l iy one kapwe TR thedise
cHaRPMlin QLA ¥ L HRNE’Blefted ?a? loF 8 maf ral QyitiPRdeleGed b@&tr&yt' gnd by

replace a disc;, each o he rest of the trays have
ddpecssing @negject buften theahaip trayrcarrsgscdhe eeb bgy thmoweaifrom aatandby

This can.greatly inconvenience an end user since, re
posilod " tioetag (S TPERIS RACTRL (616 A FrHahs pg RO for
in htﬁﬁ% chathehgd O a dsP SN Hiel caH thbh BB platé®on &b Way hehi¢ttupon

e able to renenber the correct arrangenent of the

regpiviag aj swifpble signal, tegether pithrihe maitiray earry e disp intq the standby

il e r [ .
ey, REpIEEERAY bl BERE kel WEPSR R RUinB o carry the
disamobestorage fidk Wiﬂ?y&xeaaﬁﬁ@ gmd:ho:rani'hlolmﬁplmrdligﬁyf diveltat eeplayed.
Yain tray is used to transport all t sub-trays to, a
Wahabises SHBOD. 98I Qe SHEC AR RE RN Of @xcgén%?é@éégéqey apgto load
a B?H %ﬁ% e Hﬁ@,yea\éﬁ'o?l?hé { 6PARS AR EES YE E&gtedqgﬁbﬁlually
of the 'disc changer and | oadi ng and repl acenent o _
trafisperteslr by theinhdin itray o'ivie whm gteatly Fuponhenignceeniandiuser ©fice, more

o 35l A e TSR RSRL D 7 83 B, e
useP Qolild Adtniet AH8 toVR rdntt: | tRWVEorfecd WBBEement 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
maiﬂ 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 disc changer and loading and replacement of disc are still inconvenient.

Further, returning of each tray to its standby position within the casing is inefficient.
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of trays to be ejected at different distances away
fromthe casing so that the trays partially overlap

each other. This allows the content of the trays to be
checked. However, this nmethod is suitable only if the

di scSehadiye chingerainkhide tar‘dyisc €heck”Uiahétem whishatlows a number
f{unctl on does not_ allow,.discs to be | oaded/.repl

O T ASHER B GHTRE LA AT aTOH D¢ CeRan g8 gat the ways
pdFBAlly 90%\529&‘1&60&@{“ €fhié RBlotvs %@ cehfént @f thd €ra§é 36 HRY checked.

posi‘tion ting to carry a selected disc to a
Hpweverj this method espsmtabkcl ondy ifetbedisic ehangee has 4 faw traysand fyther,

S%ﬁ SRR ogh g hisfesh b esfT RIS ¢ e gear train
Ptin #RtoRveRbREOAsc SangerSRiedfioRe dbove, when the trays are

Consequently the trays are not held securely and
atrrithea| stapdh npositior: Heaiting asps comn acealected dise @i ac posmon for

BB e g e ording PR P aY it esf ¥Dp By BT e, and
kdpen tHiayssiticiordd Giytfriefed folléd off the geFAHHIE %n%]afgeﬂleﬁﬁzﬁﬁi 4 ®nsion
unl ock the locking state prior to drive the trays

ofgpemetoabelt Lonseasintly sthe drayeaiegiet held seauely and mléqhgnfrwet of the
trztl se&éﬁ OCéolﬁ‘ 1PthF: ‘a‘fs%'cﬂ%cééﬂ@ t?a%sft) &I?e'ﬁ“[ﬁ? {rhgsnﬁE rhﬁlcﬁ% position.

usua 10 ac
I oc kIfnag Idckingt donice & phividedng bf:k tatlethet trayy, fn qudditional driving

st andby posi ti on e y. happens duri
SOuFESiS|Nseked foernlgek t %iogkmg By ariet £ dut Srokeey lhgsperal, a
cc%'xsﬂic'é{ég [arﬁglgg s n&@ﬁ& RffIoLR tﬂegr?%"t . %gda REiHE Ae PR % kR Entional

r'ing i'sc changer op peri od.
diF¢-EhanhENTAIGNndedd 86the Tilne tp aethets the hackinig functices alsbigting of the

de el aped vi ew of t. fore nti d .technjgal . .
35 Bmahestandly fortion seb g saniw G ey SaF{ock: Bisiod. This

&Bﬁﬁgﬁrex‘a&fbﬁgd vﬁaenﬁh@f‘ﬁéﬂ-ﬁﬂk’e%’&&i [¥elohg Odndt BRurs many times

invention is a disc changer capabl e of eJ ecting all

duringythe dise ehangheopsratingineriodsi tion to a di sc exchange
position where the discs can be exchanged, and
capabl e al so of closing the trays one by one fromtop

tray to bottom SUMRMARNOEMHE BNVENEIQNef erred
enbodi ment nmekes it possible to check direct

ly and
[00P3l, dhe presgat inveption 1he$ dgen deyeleradnin Yie¥t of kb ggf]ementioned
%H{ Qﬂgﬁblﬁ@ﬁlk yan\‘.i’I é{lHlS o Zﬂrggildg ab#évtf Qhd RBfl %éco&anggp §8lice. A

ng to a first t he present 1 nverntion,
prefeered entbodinmarit @€ tthealndemtmn is ehltsegehangaprcapabde pfigjeeting all trays

fr xlﬁg'{hg: Iﬁﬁa%qh?{ 98§1§$§ dPs% spor 516 = Bpgﬁlarg \gl?elrg Ghe ddlgcrsocan be

e){cﬁ%ge@' 2 ERBIR MG ('ngclbé?ﬁgjfﬁéﬁﬁy@ "(‘)né g o &GS ey § bottom

di sc changer conprising: a plurality of trays
oxwhu E\mhegap@cthe\mbgerrcénmbedirm@ oukes itipossiblede checkrdirsstly and

BB 55 el Bl k88 o iogh AR PSR taron

opedktfonantially in a vertical direction perpendicular to
the 2 main surfaces of the discs; a tray driving gear
[09R6} Aceqrdingdo of fieshasnect n@them;eqe,ngyg/entlon there is provided 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
2



bet ween a standby position in which the trays are

stored in a nmechanical chassis as a housing of the

di sc changer and a di sc exchange position in which the

trays are protruded outward fromthe mechanica
meinagsfases héthbylisciien tiay oliving gbar pait capabldef shutding thedtrays

o ot F NG SR8 L R T SR g o o
hdRirgeof He @isé \chihek hRdtd AlscHickhnpe SRRoH Which tHed¥ays are
trlg@erl ng unit capable of |ocking/unlocking the

protragest puward fromathgbpeqhagical ehassis teerei thecdignsinian tf put on the

B e R S O R
mbie té pénesat dtiviigdofde qo? dfvingeletedy didding Beinst; b @R tdggering

t.he disc exchanrae position;  a _recording/reproducl ng

unihapabls of feskinedieckangiths trays i Bgstandby positier it ghcapable of

plr;s.rxféﬁ{%galtl.lI to 1 n?]'tlgsaga @]ctgig trgér1 dﬁ%lj\ﬁllg #gﬁxﬁ.ﬁ‘léﬁaﬁe? ﬂglo@ﬁng the trays and

capebleradi driy/ing p]neadrlays pgtwand tfrom tthe hivehdnicadtchbdsis towadd the disc
ﬁrt|cal direction_to align the recording/reproducing

eX¢HARECt BOSHIQN: o) IerREring/ sepEOdCH e Bipfot MecOrding apd{Qs jepeoducing
. gea

SRR R SRR & I, 00,0°06n ULALS a, copal
oft maylag ttlge mcoxtdmgzlapmdummg cinfitrwith ttltaeturrﬁdldamm aalertidahdsecion to

e di exc ition, dr|V| ear

g e recar A RFREOB I R ity A FIFhG ffeon (o onto the

tubdtaB1e;t WikerbinShRe B%F QAR deaBiit Acontndl§ sSSP RYecking the discs
p03|t| on fromtop to bottomin a operation of closing

byiidswing alhdragaidn naetsedecowiwiaed dioat itha) meshanical tchiagsis to the disc

o 18890, 66 0w e SORADSYT H Rl Yo

trdiRifforh SheCdipabtchamde Shsitiing thé Qtahdtﬁ}yﬁosit[cﬁlmrélhﬂoﬁ tAB6tYM in a
position to the disc exchange position with an

opgratiogtof gloswgslites sandsach disc eap be @h%edawntlltltrlaylomd i ng
[Ogg'g:]tﬁﬁéggr%llng hg the %Xnﬁlédr%%&g 8? ﬁ%r fitdf 'agl%ercp Ef’“(ijl?e in@eﬁtm{r{ﬁ We tray

ection
drpling géar tupitd$ cnpabjesof drinihg) dre, tral}hefmmhm stam;bycbdsmdmgo the disc

it rotates osite dir on. t rays are
ol pouET B HEA R Aeragan: by ainiel f5 Hwine gears of
thé ey dr_ﬂiﬁg ge!nt unit %oﬁ&sﬁi Blteayt Qpe%hr%cﬁlréétiont dsYke §611d gear for
oncé, and exchange all discs fromthe top tray t

drivdng ﬂnmpluralaty of Tays methﬂr,u whaessthe kray dpemgttmarrotates m an Opp051te
di th
CFREOF PRBSs Pie R oo B, CHTEIE s Pols iy, i

is pbssilt td &6@ all ths apoRce! dritlexcHingél ANOdiSRFonl Bettop $ray to bottom
commonl y used for both shuttling the trays between the

trayy dhisbympliBes ‘th SRegHan of exqiasging el Hhssg dn Brssdisq ehpnagerd While
alldfhéctfa%1 %?é( eS| CEflglFb g%&?%ﬁp&: g}txeckéd aP2F SRl eT@é’ same tray

ray driving gear

drmmmgeatrymithe cdinsontyh aseglefor bothestaittiing thesimrst sstwediethe standby
changing tine and reduce, t he po&zl bility of tray ja

postisnsandrthe; qifé? eXP nge JWeitien andpdise checking flgﬂcgggnfhereby it is
pdsﬂgfénc[)lsﬁﬂph ur A e§1§n 5’1; t‘Bg 'tﬁg%r r%a ufii? as'i‘rgﬁflfyf dtﬂ[e disc changer

storing a sporting”a
oreedtion} séﬂrtém dre dhlmglpg urm:l antiyeducé thbi sassibilan of pray feptismi ng

d|n .r epr odu rmation, signal on the disc,
[Obﬁ@oﬁ@he in apseconcf asp ct o %e present 1nvegt10n there is provxcfed 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
3



di sc changer conprising: a plurality of trays which
respectively can be | oaded with discs, can be noved
substantially in a horizontal direction parallel to
mai n surfaces of the discs, and are stacked
dis¢/bbdret capaisingt @ ploeality odiltragts il caspeptivplynahinche adédowith
the in surfaces., the discs; .a tray drivin ear
diges fark wew%c[ H Sertg I fghartrania) Q%cﬂ%aawé%ﬁjmﬂgﬁamfafﬁs of
thROfibds! QRd afe WALIEA {dBStahfiAKS inPh SreRtld@l BteltbrPpdBERRAIILNo the
chassis as a ousi ng of t'he disc changer and a disc
meic hafiges pbshd idisos;i a traki drivinghgearr anyit capable pf chuttithgdthe trays
outward fromthe nechanjcal chassis thereby the discs
bbb SFRHCACT RN I VA Thi RS S REEC oy mpheniceh RSy as 2
hARMe Of ke B8 TBENRRI S0 Hidisk ek cRInRNp&IeGE i GRlich MR R4ys are
to dgenerate driving force for driving the tray driving
pryaded) putward fiomathet megygaicahehassinitherehypthig disasfcan be put on the

| ocki.ng/ unl ocki ng the trays in.the ndby htion .
e it Sty 5L & R e TS BN BT oY i pgetecal
mioft t& paverate idviviig faRRIfotliving tictiayudMidaK beg unhea trafggering

and capable of driving the trays outward fromthe
upitednahlecfllockinadenlgckingnedray én thestandby pasifigfs throunit capable of

Fec repr [ i far ar,
oA B0 RSB, POy B PO s
cdpdblet @bievingnke aaye batalrd droninhé neehatit obbssisTawialg the disc

the recording/reproducing unit with the turntable in a .
eXFEARGS: RPSIHPN; ek reeording/repapdusing Nt Tk SPITHigE r g W gRseradycing

in'fMatiBglsgnta\[lﬁﬁé raglﬁ%c ?lh@édeoﬁ aqgﬁ‘&ab@é} dnflant £18¥at A it EPable of

turnta e tray driving gear unit can
movingothk yrecrxdinig freprodimdmg unig wilthe thediusutabloyindy wenitiagl dir¢ction to

trays other than a.tray. above the .
aligsE e dRTRIAIES PO BLLT R Uit 21 G FbPIPERIA itk ARLE FRb R the
tlrREbIEEGRGRICAE tahafFir: §Qr WAR cdh B6 Bk BsdA0fk th&king the
the tray driving gear unit is capable of individually
diges by dgvingeall trayssothenthanietray sbovex hisareprdinggsprodusing gnit to

pipiias BN ARERs ifbheniEl i BR R Pxeihule BN, € oy

diiving gesd @EER. capK10QF i gidtdliyngriviag thetrepnfrb@ithadiseexohange
t he second aspect of the invention, the tray_ drjving

‘Pefiiaan i9rihe staadby-AesHIoR fem EAR IDREORIIN OPSIREOB PR EloSiAE 4h5Cs, and
o454/ K 1BRAKR e} Ui £ RSAGN/ reproduci ng uni ¢ from
e g Yy p 0

stan osItlon e di sc exchange position
[000Ph Aacording-tatthocardigapioatdfdhe sodbnd bspect ofthe ahventiomythe tray

anving < il s Papbln ob o AllcBen FGRF BRboEIRY dhave the
re][chﬁd"i’ﬁug?rie@fbdﬁcihg it RERNHE Qta‘ﬁidbﬁ $bkiflBn 38 tRNAisd QﬂleH’ax-%g Hosition

ing all trays other than the tray above t .
wiith cor all-ategnce pportion.n ghtuthist timegH ttrayr drivibg: gearh of theatyay driving

driving unjt potates in an,opposi.te .directio e.
o apls et i G2 PS R Bl BHoe FRGR b rerr bR i51alE in a tray
oPEMinOAIrdchidN -as bhe!Solid fedrFor BERE RllQrayd otiee Blanatht thay ABSve the
other than the tray above the recordi ng/reproducing

regpidingireprasiveiag vatd Faxthbmwdendhe tray ddwing Rl rotatesAn aRepposite

i RondBO s 47 e of AP ohE RGBT HE B8 R eb bolsbB D By i
p&ssilanpkpg M fraydi k& that bRr trdyhabivve hige tecardigiepeodubiag unit at

recor di n%/reprod_uci ng unit in the disc changer. Wile )
onge, and exchange all discs other than the tray above the recording/reproducing unit

from top tray to bottom tray. This simplifies the operation for exchanging all discs

other than the tray above the recording/reproducing unit in the disc changer. While all
4



4 the trays are protruding, the discs can be checked

be done at all tinme. The sane tray driving gear unit

can be commonly used for both shuttling the trays

bet ween the standby position and the di sc exchange
thptreys aerpratmedidg sthe dises kaimbe thevked be donehetrdb;imiet Th¢ same tray

S5 B TR el SR DR Sl e e

t&ia@ BHiti bﬁa & BRNAéd &k ch aﬂoheﬂwaectche: fiinbiidr, thereby it
) ?b Tams [OOlOf %gﬁgﬁernore in a ﬁﬁ%?d asFect Y
1

is dﬂfoswhlé @r egmlmfy ity desigroof thméxiae drswes @oardurit,afimplify the disc

h?aﬁéér o@grragf) QSH%%EQCB%:% L%ﬁ %B{inr%ﬁ l}e p%@ﬁ%ll@pgf t?gy jams.

[00Pd] m{he&hsﬁ: o afthird rasseet of ﬂg: prafent ilention,! thereels Grotdiieéd an
appar at us %rlsmg a turntable; a
OH’“éé]ofi'dP w@m&% yoerforniogiat lease ongi afethe d)pﬁéqmaﬁ of geproducing

1n¥'o“:1"§1$a{1 drg%rrp b toBﬁc Qﬁsrca(%r' f&p§6009<§1n SERHALA ?1'3 ,rt}de ggparatus

reproducin orna ion S|gna on an optica

comipmﬁrg on the turntable a plurality of trays for
carrym“% respective optical discs; a housing for
recet @ lthe plurality of trays; a mechani smfor

pl agj ﬁgeﬂ;xfgél%?ro‘aﬂm g%ﬁit%&&ﬁﬂv@fbﬁaeﬁor&'&?l&ﬁ% o? D rﬂeﬁﬁmns

turntab ray iving gear unit operative t
oftrbeprding yed/ooreprativemgemdhomgetigosgndl on anioptivdl idise nic‘wed on the
tr%ﬁs are ej ected fromthe housing for |oading or
respective optical discs, and al so

oper@ﬁlhf@lt}‘ Of WhyisITeF @dﬁy‘i@ e%ééﬁaé bISthapals&sf ays fromthe

di sc ~exchange ‘position to the standby position, the
t r aya lipusinigrigr tpeeivingrthe plioaly pEiraxs;a  plurality of tray

tr av? v purnEE pRe RO TRIETRY OfF difhe FRUdfhe, o7,

tuBiatlg configurable into a RESET configuration in

whi ch the tray drive gears are coupled together for .

r ot & frahd m‘agéfé%rumtme@tlw tadriysthe HaYs §tadiscsghange position
1n@1r1}£118{83 &)!G% S ;icg%edt ﬁ‘(j.)l’g I ljé)(ﬁjg}n%%vj]logﬁkg PF&{I(?\%I éﬂg?%ectlve
optxealedlscsdand atlirn aspdrfma/e ho u&uhdga,w the plurelity ad itrags frbm the digs,

and for dri the trays fromthe .standb 0si t.i.0
exgshge Fusiioh i IR sapipt AoY e, By a0 nbi Rpaphiind a
plﬁﬁﬁwtfa\yedmferg%xrs%a %QoGSIHSmEhahf3f fof mﬂlﬁlg\mma}g&a&e

nit" while the tray driving gear unit is’in_the
ge@tsrtbgqhnratheamy dnivmwpr nmit being ponfigyeatieintes RESET r ay

cFBSAS5H PrheREl IR A RO Eeate st KRR et
in a tray-opening rotational direction;

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 the trays are coupled to respective
tray drive gears of the tray driving gear unit while the tray driving gear unit is in the
RESET configuration,;

whereby rotation together of the tray drive gears in said one tray-opening

direction drives the trays together to the disc exchange position.
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From t he RESET configuration, the tray drive gears can

be rotated individually in the opposite rotational
direction, which allows the trays to be wthdrawn
individually into the housing. [0012] An alternative,

but Frone thpeRESET, cenfiguwrstiomnthef tiahie dtike r geans prot bef rotated

. the, jnvention is.a di ger f ' |
ingivirali7 5t Bpe® forifnal Ao, " Brg fag s oy be
withtBawh W@V yhtHihe Beusiagd per f or mi ng

recording/reﬁrodg0|ng information signal on the disc,
[00H] di sc Ahalterative bpt imorgspecificp kxpragsianyofothe tthisd, gspect of the

. which.respectivel v can.be oaded.wi th di scs,. can. he

infi 1S G ARE Shevear for it s pPPRUR ALk, eSEing A fisf fetpeted

frérf théTEiuBalﬁr' lof AERS, Ml peiPrflingCiecordiH@/Bprod¢iAg ieBrmation signal
substantially in a vertical direction perpendicular -

on the dise, thadisc shargse eemptisingiea plneadity offrays avhielt fospasyvels gan be

it capabl e of h l ; a .

ol viBRRRS o b Tl ey’ LY oREhRC R Bh b 1o

maaciiaficeslof thasdscs, aad aarbauteked substhdtiallg BC achatigrdirection
and a disc exchange position _in which the trays, are

peppesdictns do dhe wait Swrfases hshadisrum By dekmgssesr ipdcapaple of

sobfing (5 v Boron i il BESHEEE oth HRTAEY oleCiBled in o

medhanical daksisras ahotising efi ehicadiec ditdngenand adise ekohangde iposinign in
the tray drivin ar unit; the tray, triggering. unit ..

whigh 2y Ehvsrere ae%ﬁﬁi_gg SRR g fhiemesh ica| it tisfetpchyg discs

caﬂ%%gﬂ\'t 8f the fri\R HAIrEmEIRPRIR BE tBYAS Bl RGr @livink MBERartifn driven
engage with tthe tray driving gear unit after

byuarl eledtring moter ta gensraig driviag dbice forf driiving thegtrayhérivinggear unit;

tward f. t.h hani cal h [ h [ .
o o B 8 T SR P P nE P RER el BV By Bostion.
thé _@aﬁrdiFﬂge oBibihg B RFAE U6 i enGadeiith 1BE tra dSivitipakea®Ring after
di sc placed on a turntable; and an elevation unit

undegking theotraysoanidneppeble ofedrbyviag tlg frapy owtverd droghithe wieehanical
e turn l e | vertical dir ' ' .

ot R P o ol HakleER, o Sdofibe b e I foffecording

andfor fepfodutiag fidrenatiog dignadt @blaedisehsiaeidnoh he tirheaple; and an
driving. gear unit has %seri s of tc{‘la dri.ve, gears X

CleNFHOR it 3P e OF BIORIBSERS EORIDR/BRTOICHG EH With Yo fugriable in

a Wrfilat dﬁ@&id'n(ﬁ)%iign 8% rBbdraflerreMO8Goin@ Bt WLHS) Shd f&ce a disc on
trays at the standby position are not engage wth the

the tray ontdrthe turgtableawheneint the dfay alrividgegear uyit dag a sevigs g€ tray drive

S o R A B SR S
orick 2¥nd héteng tlgaeﬁra¥é-' Bt the stafdbiShod6iPbfl N6t EfabBavith the tray

configuration of the third aspect of the invention,
drivieg geagynitdafierithgytrgie drivipgigeahunit wiajes 0cREDET condition,| thetray

gears and can ratat.e . .
igfR SRRt B R ARBS e oy APl uni
[0DTHYA€Ekdrding Go dB@ Eonfiuiratinh dhee thir@laspect @gelid iFentivd, the tray

after the_ tray drivi ntg gear unit rotates to RESET .
driséingy Bear awit hpg asseries of traw drive gea A cat rofatgite RESH{gcondition,
r t he di ifj .
s B 5 AR Pt i e
trdyofirig@eninglimiB afbdrithe trhy dfivinggeaBunit rotates to RESET condition. Thus,

for each exchange of a disc, the trays protrude to the disc exchange position and

return to the standby position one by one from top to bottom. This simplifies the
6



operation of exchanging all discs, since it is

possible to put a disc onto any of the enpty tray

wi t hout opening the trays one by one. [00 - 14] In an

enbodi nent of the third aspect of the invention, the
opeeratiyn difi exichangrenall dises,t singe jirioposkible v tput a distabntogegrof the

body, cqnprising a, shaft r connected to a driving
e‘%ﬁ¥r€¥ uto th BHW\%‘P‘%&%% tray drive gears are

oG’ch] hedh @rﬁgocﬁlin%ﬁk &¢ tHeWhﬁ'd ds?éﬂt RAURI i TRAIGH, thé ey @RRAhg gear
_ is driven a sin ray drive gear. [0015]
uniids q:rajmctegl with a lsbaftegm bo momplrllsmgtar it geangongecied toaa driving

th ft bod th f the t
SO iy GURF Ul b eI oEet atf Meeh P Satiedyin a
laﬂnﬁw@é@l‘?ﬁé&ﬁie?  Qid et trANR dPREY by ARelgldiehy @rive ¢daP16] Al so,
in anot her ‘enbodi ment of the third aspect of the

[00 hijeledonding Eqw‘életm&)pdlmlﬁrm Mg gray daive iggarp arpsegaugtadrom the shaft
ec B AR oS DRl S, AR SRRNEGAE ol essty

in@6miparignewitiD iy Bstiyadedstpictiolied in a |am nated manner,
a top level tray drive gear is fixed to the shaft gear

[OBbQiyAbsﬁd in pagthereempadipeat phdge ik éme@qnofafheamlvemi%éhe tray

A
iy GQF S frblMEd HEa AR oRar BddyPEGthit B2 oy S BRected to
drpﬁxegiﬁimmxfaledslﬁﬁmmwb hlch\ﬂlmernaﬁdmwgﬁirs hrevmburttedogndbtacked in a
gear's stopper ri ushe to a Io r lev y dri
laggangteds mappgsy rtopil Bval itay Sbreaerrialimeedy e Po‘ﬁ&? @fgefﬂhéogy and
&fs drtMld: ttﬁ%)éwﬂﬁ %llgﬁﬁ&f ahd] %a&lf’?l]\‘?ve a?‘h% a Fb”‘}froﬁle as a
rive gear orce to rotate in t talona
stafipee cibi exteraling hlongpwith aheaxdd of theashafir by @ predeternfiioéd 2jnount,
ccordln to.the gnbodi nen the tr rive qgears, are ,.
WS PR oK TR G GoRPE B P dp oy Gr@F RHR! b grive
gedf’b VioPPerGeRin aHditdtionaldiRetioR bE RGIppeLRveledy @asl gi:lér lthb lower
conpari son with one body constructjon. Further,

op
lev@\x@w driveygear iis/forepshio fofatein the rotatienalndiractige of thrbupper level
r ({atesﬁlas one body therewith at all tine, and the
aryo &fal  novenment of the top level tray drive gear

[0057]t A@asdifg e thetemBodaném\ b thag\(elveHehisearg €araté fvoaiithe shaft
t he stog per ribs thereof. Thus, all tray drlve gears

gear bodyithegfore theotray driving gspr upiieap heonghaghered traﬁaﬁs’e?aswr in
o'h#;}%ﬁﬁ Qﬁ?lﬁgél Fblé'flg IESﬁgo{gfctﬁﬁn' Buithdd b @ %Qﬁ{ra}eﬁﬁ%jgé@rﬁmd to

aspect resent I nvention
tht eshsft geae begyaetatesi asgones bpdpwhmtadlth@t v@letlmteyvandl rthe/ rotational

drive rs,_adjacent to each oth acef
miyaraing OF Pl o Jofet i e 5" HirApread /o s REGE ayh dive gea
thﬁﬁl‘éhtth@ﬂ@ﬂ)per DG Mdr&UE. DRUST A1 frdy QHive/@srd 418 dki9¥R ko FoRa8lone by
tray drive gear, thereby the additional rotation is

omrtbmuebdletsmmzthbﬂay drl ve gear. [0019] According to

o, FRRTET o] P R b O b

inPérafeadatiedsneRds favér ringay pfiwld/si‘l HEewEdh tOd) tegadivetgRarsdfddent to
other. The spacer ring can acts as a dummy gear in the

each ol dhe spaser gl ovest the upper level tray drive gear to have an additional
rotation before it drives the lower level tray drive gear, thereby the additional rotation

is provided to each tray drive gear.
[0019] According to the embodiment, the additional rotation is provided to each tray
drive gear by at least one spacer ring placed between two tray drive gears adjacent to

each other. The spacer ring can acts as a dummy gear in the rotational movement of
7



7 the tray driving gear unit, and can reduce the size

of the tray drive gear, because, in a case that the

tray driving gear unit does not have a spacer ring,

the drive gear pitch dianmeter needs to provide a
tht atagp Idriwiﬂgcgda”f enieramd canuédoat et sizoofthe ddagldrive igekre béause, in a
one nglete rotation, and tgp. i ncreases the
cage Mkt iy dpM@S:geay uet i0Es BIAAVe POTSETT THIS tifaftivs gear pitch
dibRetet 'nleédsatﬂ%raﬁﬁe aned icieithfénct Rguiviieht taR6GI stdike fb‘? one

present invention, each spacer ring has stopper rib
completh retatiors and thds utcmasssttbp pemelterl@itlmftrayrmwetgeay dri ve

(OB FrrteFrBe i Bl bRt b8 Rif eps ot the presen

1n%ﬂt¥dnp ERhQpadi® fﬂfngﬂﬁ@%ﬂ)p@éﬂm WHicARE Ssmefdthe Bﬂ)pbélaﬁdbs of the
drive gear teeth, align after all stopper rib

tra}bdm‘eecgeae,atbh stzefie @, rotationalbjrectien af thetstenper rlbves dpsigned to be

c<GRBILT it T Bt B0 Lo BT Pl PR TR ERAESR alien

afts all BRPper 1€sdontacByact lothe, HERbY ﬂle?dlplﬂﬁedrﬁd gear Parshedriven to
to a |l ower |evel tray drive gear s stopper rib,

mevg Jlipys tadhesdise exchangppositionsypely. ribs, in a
a t h V is .
(002} AL QM Hing No" BE enfdfthert "y WBRE v fay WO by Siopper rib
letshesf tloteﬁlbe/er tbgéh’@a)r i ed g@nﬁlstdjjpelenb J thfbugﬁ tlﬁdWiq)aUﬁﬂéﬁg s stopper
evel tray r.ive gear. Thus e rotatlona novement
ris 1y gotagignal edirsction gy ther prRer éeesr tray drive geas apd dhe loyver level
r
trdy iV P 1 2ied 8 bffteiithe ORI dird6ricit BB uddeP Sovel tray
drivee gedir oa‘ghstﬂxe mtattmnelr ndvemenSpé cthé |t01a|lleyc;1 trine dsiveegear is
a.rot onal rection e st |bs i
iBrgAdR o i 8 S 25 ol PR Svpoh B Al ey drive
getst 8 Hﬂgerﬂfégjoféxe siresyed R Brduh tisd Q@%ﬁﬁi ribs.b8 mamnﬁlaetze in
to each other nore in a nore stab f 22]
a tationak dmceon pﬁﬂ@tsmnpelaan heiesmmsb@u qqemale@f tOt zhmultmlfp df gear

of t |nve onal
ol il BOE5RE e, ORE PR b PR ey RO e in o
mbfeagyabledwaye gear starts to rotate is eqw val ent to t he
total stroke for noving a tray fromthe disc exchange

(W< Frghermpre.na Silapngmer Ferhodiment qfdb%l]“r%éwﬁﬂ phéhet bresent
inb o8 MR A6t Rithtionat s1.‘ro'r\‘l(c:pé)lstfl;ilé:i q{nﬁy&rﬁzep% ﬁé B foWRY level tray

drivihg gear unit
dréguicanbterts td cotathés eqiiedlemttto dhe tdtalrstroke [fmgnavmg aytrdyr from the

t he di sc exchan position ..o the standby position,
: lf%‘@?cgmgetpﬁ’émé’ﬁge}@f 498y PPYORir i ve gear can be

[obesueedordi}PRAthe RHHORRAHRY £ is E)G'szbtlé td p@@ﬁfchﬁé tray driving gear
enbodi ment of the third aspect of the present
uninwidhaidummy twen Which is gqalrvakegmorth@fotalmeom fyr'msoyjega tray from
a shape fi ores engagenment qf trays .
tof 36 43 hante O S0 e i Fnd i SR, 1B AR BFe chang b Brive
géaf AR feB@cedni t. [ 0025] According to the enbodi ment,
owm ng to the shape profile of the first gear tooth of

[0PRH Furthermorgedn st daothen embediment @fdhe ihird asngpt pethe present
1n9§1stfo|nyt JHAY eg%arW{oolﬂx to'f' Ghd 'iray dgrekny [ has a_shape profile for easy

engagement of trays to tray driving gear unit after triggered by the tray triggering unit.

[0025] According to the embodiment, owing to the shape profile of the first gear tooth

of the tray's gear rack, the tray's gear rack can be easily engaged with the tray driving
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8 gear unit after triggered by the tray triggering

unit. Thereby, the tray can start to nove snoothly by

the tray driving gear unit. BRI EF DESCRI PTI ON OF THE

DRAW NGS [0026] Fig. 1 is a perspective view show ng a
gedt switcifengdggaeat by dhe gray arigderingr wse nTherebpothie nteayt cdnnstart to

state tgat al | tr ys, are opened; Figs. 2(a) to 2(e)
mQy&Smedt Wﬁ%y@egﬁ}ﬂ “\V/iné\&?ardfm? he di sc changer show ng

vari ous operations of the trays and a recording

and/ or reproducing unit of the disc changer; Fig.

3(a) is a pl BRIEF@)ESGRIPIEH)NK%ETHIE&DBAWMSW ding to

10h8TEr P pimepvayigivehowoa A disaihyned oo dagrgnt

erfbodifBnidh SGtALMROA! &M opdheli 9- 3(a); Fig. 51is a
sectional view of the disc changer taken along |ine

L5- LBigh.ri2(®) tg.2(9 afajchemiatic side views ofithandisd @lwngﬁcﬂhpwgigavanous

onerfing of he 4reY p R R TFP B PR RSt ipe SF BgFeer

tri geigl 3(aPiseplan vieWtT thSdiad cldmgeB{dRdrdigetoRh@emBbBMEnQf
a focused part of the disc changer showi ng a noving

pr ocligs3(®) lsaqweerldarggbmrsmmxwewpwaxf @ ragroferdisgdeayi ng
tray %grf oy deg(r%%v tt‘%h &Eéc gerpéh%ﬂz h%!gagaéht he

trig 2t e ce thereof

for Figi gw senﬁoﬁan e @trtﬂe Hisc khaget ke klong liheé B3 in Fig.
standby position; Fig. 10(a) is an explanatory
3@awi ng showi ng various |ocations of a boss portion

of t1E § 14 €85 v 8w} SeralbBudPhithid pBciphith of B
chahgcn, Vi ew of a tray driving gear unit show ng
thereof to the tray

i gPien b CqHom SOt 16 CRBVIRE 8 APy R EGE RB S B owi ng

a Seﬂg§ %) 2l sy mé bﬁﬂ vidifs (ﬁ‘ d foBYsel PaK of Meisc dHafiger.
13(a) 'is an expl'oded view of a tray driving gear Unit;

shpivgng a@@bﬁngu p;oq:speftbp eriggey slidei pdate dor talgetrrm! teays;
por g oo IR bR Kiemiralihe PR i3 v iy e

seg@éHce tHEREITIDF ﬁli@géﬁ&ig #4ys\anB Jodkinig/Shlocking 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;

Figs. 11(a) to 11(c) are plan view of a tray driving gear unit showing
engagement and disengagement 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. 13(b) is a perspective view of a complete assembly of the tray driving
gear unit;

Fig. 14 is a perspective view of the tray driving gear unit and a gear

mechanism for driving it;



Figs. 15(a) to 15(h) are explanatory draw ngs show ng
a sequence of "RESET" 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

enl aFiged 5pHs ped) aveexplatiatody diahends shywitig & seqgerge f
Lunit wth trays at the standby position; Figs. 18(a)
RESHE 145 trgy driking gsanemiby dr awi ngs showi ng a sequence
of t - 6 3\ b Y r

by ong 18 B AL (Rt Hilihe bOl ol oy P B0ARS
pdsttengi sc changer; Fig 19(b) is a side view showi ng the

tray_drjyin ar unit which en es W th trays;, Fi.gs.
20 o1 17 5 oladied nersnecyeiew ol i try g el dat gyith trays
at hOGARDBy RSitibAP tray fromthe disc exchange position
to the gi sc standby position; Fig. 21 is a plan view

showrigg 1&(a)d0 AB(d) ayeaxiplanhitony drawmgsghO e d seqeeriva of e tray
din t he di ic cﬁ_hagézjer accqrdi ng to thebe odi ment; Fig.
th4ng gear Uit IOF IENE URGTSPY(HRE RS AR 18 BB rai n part

of Fpig. 1944y is&ltSp vi%%éﬁh@dﬁ@b%%éﬁ;' ve view showing a

gear 'engalsemen_t around a switching gear. Fig. 24 is a
per sihgdP(bids ¥ pidevisvostiawingthgdeay dervirggase nnit shinhrengages with
trgﬁncti on gear. Figs. 25(a) and 25(b) are schematic

ide views showing a first gear train changing system

by aFigwi20¢d)ite Q0@ are; side Wews SMovihg aBehueBédddf ddsing the top tray
schematic side views showing the second gear train
frem dlrpdipgexchanganasition to thecdisoHangbxpositios;, 27 is a

per i i f [ ' P
eSS NS M B L5 g (D e
thy disechdiper agosdingito the ambodingnt;28(b) is a perspective
vi ew showi ng _the outer profiles at the | ower_  side of
t he Hantigermlanyigw shgwing e dristin mgiRfrtitie 21
expl @MY adeiolitfll iBw BRAGInEh deBfertihbithdfl ardRARANRHing
in the disc changer; Fig. 307is a plan view show ng a
gegear train of a tray open/close systemin the disc
c hanfqer ;10 o : ' .
g. 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;
Fig. 27 is a perspective view of a function 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 showing the outer profiles at the lower side of
the cam gear;
Fig. 29 is a block diagram for explaining a switching mode of the driving
mechanism in the disc changer; |
Fig. 30 is a plan view showing a gear train of a tray open/close system in the
disc changer;

10



Figs. 31(a) to 31(d) are plan views show ng the
sequence of tray opening operation which mainly
controlled by camgear; Figs. 32(a) and 32(b) are
perspective views showing a trigger gear and a

t ri géigs. 34(d)de 3 pldaaee; pléit giew33howing tid sequencew stapwpergng
gear train of elevati systemin the disc changer;
omraé{ongﬂxl?}gmgln&ép%@il@8$g c%‘i"‘eﬁfi‘f’ﬁhowi ng the conponents
of tigs . h . . s i i ng
o BB SR A e B B B
triggegrslid@Blagey, and 36(b) are perspective views

o BB RELEHORo M GRS SRR TR "
chiahgbr; 37 is a plan view showing a gear train of tray

play/ stock systemin a disc changer; Figs. 38(a) and
38( iigatdeis@l perspestingsview shw wige threcampnangnts of ghe devajion gnit;

oo TP ARt bl a3 S AREMOLEF pEATich te UD rac
Per SHge 36 aud 8B(b) ARVpeicpethie FHOWD @dsgéﬁtﬁe@'fshbh/ﬁlgt thay

driving rack unit; Fi'gs. 40(a) to 40(d) are enlarged
regirding(repreducing fchign at FbaPney moskpastion agfl ajower mpstngsition;

| eves. t ri Lay. | t | 4 0: t

oot Hgb Ao RO SaF fafl FAPHIARSHN SRyl
changerenl arged pl an views showi ng a sequence of an

operati ftr driving rack unit: Fig. 42 is .a side

Vi evﬁgﬁg\%ﬂaﬁ@né?’%ﬁﬁenl% iep s ho B e 6§ of driving ways

. i fion: . 2 . C | o ol anper
R A e T A S S T

pl arFigi ¥nissipevipacie iow khaging yist eamfopents o yhe tey dtiviug rack

st andby position; Fig. 45(a) is a plan view of a tray
ek | ever: Fig. 45(b) is a perspective view of the

traypige qloﬁl_) Y 20(d) BfeCnlfifed lﬁa@vféiu@gﬁ@mngm%ﬂa% Sequence of a
rel atronship between cam gear positions and [ocking
trayyqatoh lever ttdrive wgys frorg discamngdhy pesition to)theresordimgirepeatiucing
o@{tl‘%ﬂ' views showing tray lock levers in |ocking trays

PeRHO5t andby position; Fig. 48 is a perspective view of
t he EHpsd1a)angeid) hfeldrgedplas videvsishowingtadiequdnide oM Ch
the tr a¥s are |l ocked at the standby position; 11
operation of tray driving rack unit;
Fig. 42 is a side view showing a clamper unit in an unclamping condition;
Fig. 43 is a side view showing the clamper unit in a clamping condition;
Fig. 44 is an enlarged plan view showing a locking system for trays at disc
standby position;
Fig. 45(a) is a plan view of a tray lock lever;
Fig. 45(b) is a perspective view of the tray lock lever.
Fig. 46 is a diagram showing a relationship between cam gear positions and
locking types of the tray;
Figs. 47(a) to 47(c) are enlarged plan views showing tray lock levers in
locking trays at standby position,
Fig. 48 is a perspective view of the disc changer from front side in a state in

which the trays are locked at the standby position;

11



Fig. 49 is a perspective view of the disc changer from
rear side in a state in which the trays are | ocked at
standby position; Fig. 50 is a plan view show ng a
| ocki ng mechani sm at the recording/reproducing
sectRign9 iFiagerspdt{va)viemdf the(dic chregep frogpeeat sideina s in
show ng a first |ock (liever.and a second play gear in
wihych fheirays ars lpsksd. at fagdbypsifiona ng 52(b) are a plan view
and Fig PRV 3R 4 MEW\ShEW i3 HOWEIAg thebhdn$dm af BEK | ever 93
as a rocking device; Fig. 53(aj and 53(b) are a plan
resaréingaeptoduqiag sgetioni ve vi ew showing the first |ock

I ., FEig.54 [ | an. vi i I i

condhies ahtand R FreheRpBiidd BE IRNiRge Reg i P gna e
serRIpLYY Sir SNRYAcRGoAdtiBA OCki ng condition of the first

| ock I'ever; FiS%(b)SS is a perspective view showi ng a

condiigi Bialandriad()imee 2 plengiew ande RESRECHiVe VigWohomingH first

f.or undocking .the f.irst lock lever; Fig. 56 is a plan
IOQ}T %Wrg?o%%ag‘gn%g%ﬁ% | ock I ever as a | ocking device

i n tHg. Skhpmde3(beebapiaaNievwhed a parspeitise prRMSIhOOng/ the first

vi ew showi ng a second | ock | ever and a second UD gear
logklexer; unl ock condition; Fig. 58(a) is a plan view

show. I i . i t.i . -

o g LSS I L Ty Rl SRR hink b B

condiigj B1ib)is atphen wewashowingak unbooking denditioh ®f the farstplloak

vi ew of a cam gear expl aining an operation thereof
leyiien it rotates in a clockw se and a

COUNgBT s 1 QUG ik ShAWing Bl BndifiBn whef REEARGEA réfates

g g ngh
vi ew Show a COI}1)ItI0n wher e ghe camgear is rotated to
toa possiohiferurflackingithe dicstiockt leersecond | ock | ever; Fig.
61 is a_perspect.ive, vi ew show ot her | gcki ..
oyst i TSR HFEVEN Lo Wk R ans Pog [Evpr 2 lodking ddvice in the
chafER mscAgMisaPr oduci ng section when one of the tray is
at the recording/reproducing position; and Fig. 62 is

a | Joki Yjisaypsrspastiveriiew yhawine @ sggond lock lever and a'second UD
recordi ng/ [ i ng section. DESCRI PTI ON OF THE
EPRERER c%%ﬁ NTS [0027] Hereinafter, preferred

enbopl NE8Ta)sis @fpldrhcwiskowin 4 lovidng temition of thesadoad iockdever;
Wt hFirg.e §8e(lr))eirs].%%legnoviteaeshg&icnogmaurrlliloec indgrc%\rllm.d{gi%g of %hze second lock
lever;
Fig. 59 is a plan view of a cam gear explaining an operation thereof when it
rotates in a clockwise and a counter-clockwise direction;
Fig. 60 is a perspective view show a condition where the cam gear is rotated to
a position for unlocking the second lock lever;
Fig. 61 is a perspective view showing another locking system that prevents a
movement of the recording/reproducing section when one of the tray is at the

recording/reproducing position; and

Fig. 62 is a locking system summary table at recording/reproducing section.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0027] Hereinafter, preferred embodiments of the present invention will be described

with reference to the accompanied drawings.
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[0028] Fig. 1 is a perspective view show ng a disc
changer according to the present enbodinent in a
state that all trays are opened. As shown in Fig. 1,
the disc changer 1 is provided with a plurality of
[002&)Rig Tl islapetrspectivanaely mwmgtalxhsmicfmngerlwcrgdmglo ithes present

rovided with five trays T 5 ut..in

eripadiment in datateihetal H@fsé‘f?]ﬁg’ﬁ(“ﬁg 28 Sﬂ? g% tﬁﬁﬂ&? changer
1] \ﬁdedE@?tH atﬁhﬁr){htg df@ra?@ﬁ’al?xll ﬁlecgm&fﬂ'irhé’ﬁtn@le%s‘é'cﬁﬁnégr 1is

t hereon. The be a large disc Da having a
prbwdgdawndil famttws Tdﬂabmdd}h-b“ﬁ) husimaither gimbodibienththeiergayabe a

ter e on.use

aifigiant umboroTEgs Bieninb Tt SRR PEABIES Bist D theregn e
difd Dvhalest WildrBe ise ®agfavldg)a m%er iakRter vEn e A I Cdikc Db

chassi's 3 which serves as a ou3|ng or an outer frane
haymgya snhd;}e@ diameRri Stanngepending opaiser Hreguiroiment; for example.

TR e P AR ok v R el B e el Fasfhaied
chasdid3 thfs‘em@ a®h hblieng 6hf &CodPer fpdife Bady therepved in a
substantially hori zont al direction paral lel to the

mai nEackiray slceandte stored anithén the meshonjpalchassis Dingg state that ghey
ar@ Etea‘lckc‘e(fﬂﬁ qashbﬁ nctiaﬂg wa’tﬁl?ﬁdlpéctlbﬂ ?eﬁ?:%ﬁ&g&lgmga%alﬁ sﬁﬁg&é She

vari ous opera I'on
diseDpardi ¢ag/beensved ua b sgbstatially hofdfbmﬂ difeetiali parallet hathgenain
hown _in the draw ngs, the disc changer 1 is

1. As
ﬂ%@ﬁ%?@éadWF@h as tray positions, three different
[0B9S Flgﬁ @?ag))}'!ﬁ g?éj ajﬁ&h%ﬁﬁ@&@@ VieWd ofeid & hed! I 80WiRY

to ‘ea di sc exchange poSition X 1n
various bpetrhltaaortsmdyhe'l’crqylsd’c anddescandingareprodnoing sedtien 70 of the disc

mechani c chassi a standp osition Y ipn which
CHEREET Y my AR O P O inein ° Rt et 41° et SC i ray
pRitioAsahite @Wfér@ﬁrﬁégm%h@@hf&sa&é Hi®fereht ihobontal HREctiohay edch
S correctly positioned to interact with the

othere dihgt kg diep exshangarpsiticnt X dhwhizh tipsay T protrudes outward from

enf PR O SRR 3 SR B R Rtdd Y 1 i Bl Bl 8 %orB RS
m%(chaﬁlgglgiha@diAsr% erd a ﬁd@ogiﬁg/ﬁape&mfngtﬁmgnm@mmm% thehassh 8

. t .
cogrws{bs p%ﬁ%@géﬁg Sisipet Wllf‘}ha’teHF‘é’r%?ES 35@%%&099@ (/'3 hhe
regdrﬁﬁlg Jégﬁégu&_{lg 88&2&1 V4 (i’§ ¢kt Bendat 9'88 ﬂé in tgé’ Rlech zfn‘?éél g]#géﬁ 8, and

sto one anot her Fe stan
thp stehdbyopositionT Yeis setcad melarmy/an&pn@d]fcthmgleslmniqabcha%ﬁs Bs

10375 Aot Flegrae G266k P A ™S AREREI e of ki RpsEr

stéEé dllsthé h% ﬁﬁyﬁi‘ ek&‘b@ fHitRChipBENt RARLirIT Pafdl stdred ard aligned
[0031 ] Fig.”  2(b) shows a series of disc exchanging

wEh ame@lothen at the smmep@mmmﬂ nThe gecordigirepyoduging seqtepps7O is

ey RS b SR DRE A Bl 18R T
hiphést RRel the TT BYfored atr@mamg/rép@mldlﬁ%pmmsz by rmoving
the trays T one by one fromtop to bottom as shown in

[00%H Beqibhdwwsta seiipnefedisogrshangingstates- by the state shown in Fig.

2(b-1), all trays T are moved to the disc exchange position X at once. It will be noted

that the discs D (Da or Db) can be put on the trays or removed from the trays 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).
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[0032] Fig. 2(c) shows a series of

recordi ng/ reproduci ng states. In each of these

states, a specified tray T is noved to the

recording/reproducing position Z formthe standby
[003XiRig.@(c)shand aissried ﬁhﬁ&ddiﬁl@&é}&odﬂidiﬁg gtafet.efn each of these

recording or reprodum signal. on e, disc, D gn the

st%see.sp%kgaec% gy TS meved t@qhwcorgh@ ugn&mOéWOP; fopm e
o

sufiSRY BOSTn X A8 18 SERbel Ml ol RE L HEL M) HBfoch Gk el
onvihe Hisc s petite specified traPTds dtprted. HEheadis@Dgelents tofbe phrormed

trasTlsthesarre t he REST own ,i.n state.Fi
the peayding ISR FBERiegRLBEroPR 537 Ba oY lapgsd by sdchapeigte

g BIN.A

sp R0 GRS RPGRAEIT G LD, e ﬁs*ﬁ%eﬁfeﬂw FEnee udys THGESane
asshe BESET\shbynimstett Kig. 269, beeamedhm@/gh@@tr@yjtfdum@cated to the

refipdinelsehrafisibngningo s ey e b grades g QLS BrofiE Hirpshow
hdv@@k §hfé%u@&§§1@élwﬁbveﬁ% RN }g@eﬁba@clﬁgﬁm 29
while tray Tl is at the recordi ng/reproducin

(0B Moaeovzr, Fik G(dspaws  sstiovef diseeexdhagingheinfgeduring thae

uration as_ Fi vvh| C
regdng o+ FP-ois s GRraiolh of B s it on e Ve way 1
is 8t Ak ecobdlingrépiodiicthg pisHiod)Z. FeX Qfddl) Elﬁlfwsi the dist @danber in the
whi ch _supports_a c% Isc D durin the recordi ng or
sapesPBHgP g@n érb@@a?ﬁcolﬁ in yhichyalkthe discs arg i Ge digeexchange
o t

PR X Ol S AT PP oA R b 11 HeH b o

disd D&ladngﬁm Ibyordng drlrepmcﬂtmmg opdmttdnoahl trays T I(E2-TQ) diesc D

pq%ﬁgﬁef ﬁ'ﬁﬁt fi}sam /sﬁéos{a%”gﬁnﬂﬁ ing f‘ese%flgn%er 1@?&%% Bl
z(&ﬁ hﬁf}gaﬂysrapéabééarbr% by dn@ PR cflte ) sosmav@crhwn%aa ‘be put

eries o |na es whi ch
orr aslfrecemveed fromlegelopanT 12183 whkn tltve tray #s/the dppérmyst dne at
thr ﬁcord‘i‘shlrgg and/. or %eproduci ng operation. In each of

£ Aiss sX g RO K e specified tray T is at the
[00?43(}1@'2"(9) Powis 8P FRAUCI-Oto RS 4 Sdties &f irdhlbs HicH 418 respective

other trays T are positioned at the disc exchange
fuByopen gatexof Medraye dpying the rwréﬂag apdOf FRPTREINEAPETIIPAg I

el

ealéf)i(éﬁglgéee&&@é{?%gn sﬁ’g&f (?}IYES(?? thlhé E&érdnﬁg? ebg)%gc' g?)o%;tlon

Z talnayilllthb diﬁher tSGOT abiepositioned stphodise ex@amgitspdsltmm X AdiscD
experienci ng the recording or reproducjng, operat]
cane Pyt o %ﬁ@ﬁ@némgftragmra@mwp 013 l'awé@ BREAY &Y injthe dise

exeﬁ&%%?()agoﬁe ‘a é@&rﬁ?%&eills Cri tgg 5 er atl O lhwffé%%ﬁqhm o

per
repooglicing pdsmm Zds expetianding thietrhedidipg o3 ré¢producifgdg®6dtioni g

)..iS a vi ew of, t sSC han accordi,n
0P e Pty Vea e Rt SeRPdipecto BB Bk
prl‘!éeﬁl"in%ntﬁ)rpﬁﬁfch ‘ﬁErfé‘m‘isr 1By aﬂ_oveEdeQenK]ed' oi)e?atl%hgjﬁllly b@k‘.\kplﬁmed in
di sc_changer 1 shown in 3, and Fig.5is a

acsemdanmaith Yigsw tof5. t he disc changer | taken aI ong line
[Ob?é]LF?g.oJ(a)Fils %’pla?’n( \?i%w o]f‘At'he disc changer 1 according to the embodiment,

Fig. 3(b) is an enlarged perspective view of a part of a tray 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 changer 1

taken along line L5-L5 of Fig. 3(a).
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[0037] As shown in Figs. 3 to 5, each tray T has a

| arge dianeter step Ta and a snall dianeter step Tb

on the upper surface. Thereby, a sel ected one of |arge
disc Da and a small disc Db having different
[003 AInad shosvn(ih Figardand, &wch iy (Tohasadhrge tdivmieterstefita hibal @dlall

on the tray T, In the tray T, grooyes Tc are forped_on
digmetsr stepy b oarﬂae ViRRer SWifEs Therebcd d ope oflarecrdizaDaand a
LG8 B e Sk 05 1 26 o 1D B
lob)dﬁdl@nﬂlelreﬁﬂ‘ portion of the tray T. Also as shown in

arib Tf is for t.he ft_side a h
backlrntﬁe frap %rapwsoff Yr forme qnatgp rlgla rfi sidgs @tﬁé back, a
ge{a@ﬁlﬁkgq ?&E‘feﬁ% on@@1dg gﬁ‘:'l@t@ siak, Br BaRkp1P), Afsteb®: p sd sg,rfaée Te is

or ne of the rear porfion o
fosmpcpom the I1gfo6id8]at meﬂJIack Bl neawpqyflor( ef @}c trhy\Ie)Also,eaﬁshd'wanreFlg

BEBETE S s LR el B2t the Pacilingsk poficlibe B¢ 85

urﬁl@ﬁfé@t’h%@isﬂcﬁ"l‘dt Fulrther, ﬁﬁloBerﬁHg bB&BSok ﬁ%ﬁlehpg i fofifeddn the left
Moreover, as shown in Fig. 3, the trays T are

Sl%ﬁﬁbﬂ@dpwlogwfdéramsmporea provided inside on the

(opEIA pBSity PE [ 8 MR Rl | Ao FREPEN fRinebl TR B WiiR being

sthuked sabstatially e {drabal iRt thadlis; perbbftidulart tBake h8in surfaces
fptaral lel with main surfaces of the disc D. [0039] The
(6)

hagiscstD aMorpexeacpsishown i Big- drthe irays §ats suppitedly guide ribs

, : _ : esi
SouBYapE s e ! ar P sidlh of HE IFEEAIR0N Cihes 7S5 it he
traysélhcﬂnynombktannall‘y in A Horiayntelr dixeictign (latekal dive¢tios), that is in

provi ded an t elet S rearward of the trays T.
paT‘ﬂE:Y HRSH ?@SPEE}W%%? 60 i s mounted on an UD base

[ng%]nﬂiéQ%y@fIdar@Ho%é by ?'dfrlvh% %%a?ﬁﬁ?ﬁ(ﬁ bRAided®dh the left side

ress, "and transfers trays
ofitbe mechangpat elpasmsl Gchatgeersthe disorexdtnge posion X dnd thosteatlby

Ei t at th
ot Y. riay Upig R S PO BipSiged od TRl s RBREOE the
tra}isSIC "ﬁi%ct‘fh?/' W iROfck ufi 6¥is MEAEH oA A8 WDMse 5, moves and aligns
recordi ng/reproduci ng section 70 is provided behi nd

itgeHdo pspgpsfied trayorddress, and transfessy teayg dytogha racptingfrepmsacing
segﬁ(?rg}q eﬁ%f { 't{é%ge%%&;ﬂggé 1496 3% év%rkt%Q i &Blcﬁtﬂgﬁﬁ)gh&g 1R¥1

e ri arig

trdyoT hthle finst trag) isilabated aoihembs&mhmgle pokigisad& 3, and is
' di.rection

d
oé“@ﬁﬂ 'éf %C\?ra??rﬁglg?rﬁprp n%«?ecgltﬁh&ﬁuﬁ plgr@fd'eﬁ 3&@&@9& frays
lofatkd 498 §thﬁkﬂaytgys& ond. (?Hﬁmec }eao}augg/reém&egléc&@a%% ﬂﬁg

I'n nore detarl OWWI reference
suppmwdiada left gddm mleﬁb asd dﬂgfbtlf gt}uﬂttenbifﬁwhlmhamg ﬁqrgtbd oarthle sides
Lon alle 0 e,.le i de N
of R Pl asstd aat P Bl B eripa oy s ion Nkt figegion)
yTaﬁae%néanﬁ@gQﬁﬁcﬁ @ﬁﬂbé"ﬁf‘s&sﬁé’@la{é} ay driving gears
unit Further, there is provided a driving

mec hz&rhmggﬂrlng @n(td@s(drqmem gl bwndileseribed iy morsaletail Helew with
refzerélr}ce(fo §?)dls %];owdeds 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 push the trays
T so as to engage them with the tray driving gears unit 20. Further, there is provided

a driving mechanism 100 (described below with reference to Fig. 21) composed of a
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notor for driving each part, gear trains, a plunger
unit for switching between gear trains, and a
detection switch, under the trays T |located at the
standby position Y. [00411 As nentioned above, the
mbtoaYordirivitig€ch gart, geﬁr trainf, o Iﬂuhgm ah doraswitching tetweesi ghar
of the nechani cal SSi S d an o en SW ch. | ever

trayns, apd a dgteeléan sygitahy a r{he teaasﬁ ogated att ?awa PesLtiqH
[094%@ ntf?(ﬁl%kltab&'?b the tFa ﬂr%ﬁ%ﬁ&rﬁhltbb% Pb'c&tb&‘ bBYhé)lfefttstH% of

riving gear uni ear cover i's nount ed
the mecharseal ahgssis de bt ani oyt spsatch lmfer 2héor ctecqo;tmg trapeT to be
rrechanl hassi.s 3, incl top of .t.he a
e o Ng e o6 Rrarans naston his HpuHedaf e ficitiEe! B8 ey
drﬂhﬁ% ?&Y iunit 209iA %hlcé!{ @gxl'er 0%8¢ floGAted tA&RRr Q‘bretd'aérﬁﬁrﬁﬁ _})art of the

ng gear and the open switch | ever are
topof tlean¢qhamnai chassid 3; ipdeding thegdp ofithediaxtdriving gear vait B0 and

th 4 t ed t.h
thEpDe Rt 2a et o BE Blaitay o PablS R helftideifg ecar
urff 20 4R the 6g@ﬂ§vﬁﬁih 16Vt 9T a8 eboradetly bad @tﬁ@l‘y%ﬁltﬂoheci ImOi@lation to
dust. [0042] Fig.6 is a top view show n% detail of

cagh ether.alyloggnat, adopreevea diis mounted e th top of sieanerhanital chgssis 3
to eS8 B iltthely 1 RO LA AT P08 3 bYS pebrecs hdh i

[ot)uw] g arislbyoppdewtshewing d detdihef the &gy ewh@@ecmssnt bf)tlhe disc
X, and a trays triggering unit 50 having a tri

chapgagd - pihgrteaympenipg &Y tem dedrdes|thesaysi Tétﬂée trmdm‘ém&s%dmlt 20
ca?Xbl@ of 13#19&@ Era%??rfro%}ﬂﬁ%ganabgﬂ iH62% bk &1 l:)&‘ﬁgrll ftﬁ)n

by positio pus esa tra
X,emglagmﬁshnggamnghﬂﬂﬁ@ Havimg airlggemgdg ehte Yihi The2!®1gg6'ri’sé1de plate

RH % e e ene s dy ya6n sor T4 tplorRlpck ey 5 siBhdoy
potgfntidﬁgﬁﬁ pﬁkﬁe@ %llﬁxla% ¢ t§ %n %ﬁerﬁ %thhé 4y aﬁmg Ig@dyd dr@tsz(ﬁ Orhe

top and tom of mechanical assl| S
trig@@4bifle Fla@ SWmDSe@Yo&itdnr@nt\th@md@of raecpimntcamhasﬁls &h\ehlle a

h Fi f
trlgggrtripgcr)h ﬁig)}rlgger 5‘&% Plﬁgas?rg fer{ov%)t%vﬁgovg ﬁgﬂlﬁ?%le%?%%ﬁ <S){hntge
tobhﬁdbéﬂt(ﬁﬂ@fnﬁ@l@dm&lchd%&h a gear rack 5 1 b ls

nected to the cam gear 11

0pfTkae 1 ﬁta&ogon)ngew\pé ap&zzmn(@ébe fmcaon e§ thsﬂlchba%%ﬁwhown in
FlgeqrfoéL?S%g P WG 1rh! ?rl ﬁ{t 5014l sﬁogﬁﬁ %d7 &Q?n%g%gﬁéar 51

ven ance Wt [e 0
wnhimggz[r&wleS Ib ﬁébnndchﬂ to dttycahhgartl t4 ggarbogﬁeiilra iS fitted énto a
r ot a

Pt 201565 1R @?@ﬁjqp%ng“ nqégaﬁ%} t&wf’eﬁmuzl&éégm% the
bdis 5?&& d?fvglfl i &cé&ﬁrﬁ&f wftﬂ a X}éﬁlg 3€th esclaindg:‘rog'l'@f latb5ﬁlei‘!bly|the

push the trigger s to nove in forward
triggeregetr Hhis rambdtdn@mdmmippommgsbois 3ltc. dhus.ra gege rackish bh the

RESEEN I IN T o Y

pudh Mefirigher slf'dB ?la‘té Y10 A6V nF¥BRYar@Airbstidd Avd BeA pwéti thayd T at a
| ocki n’ghpro [ 53a (a convex part, for exanpl e) for

triggencimgh {seayig. B, st andby position Y. The | ocking

f con oI S rays..T .at
(0B854 iy 5% GRS : Frepee pralEd o Pl g b e g lae
5% oTHeRehyd8CcK féQeLSSiﬁi@ pabvilldewith aY¥scking profile 53a (a convex part, for
example) for locking trays T at standby position Y. The locking profile 53a controls
the trays T at the standby position by contacting surfaces Tk and Tm of a recess

formed on the side of the trays T.
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16 [0045] Figs. 8(a) and 8(b) show a noving process of
the trigger slide plate 52 for triggering trays T.
Boss shaped portions 52c are provided on the top and
the bottom of the trigger slide plate 52. The boss
[0045] Figs 86Dand$(B)ishvwch moviog aracass qfﬂb@tr'@gﬁdslidfeqnﬂate az dor

e b b i s 5 SR B RPR P vopgm
offStgé tr}gg@r RRIRLBY cme 5855 @hl%lg lfsaﬁ@ int§ hica® gbs\les3d

. noving path P I i h for the boss
fogmcd pothe3pp and thetbottomi afgee meehaninal phaasle 357he gamgyoang 3d

Bt Bfoeioflok PRSP TP BEE AR ST ERuer i Be
54, and the "TRIGGER' path P3. [0046] Fig. 8(b) shows

the boss portion 52c of the trigger slide plate 52 in
t he Amrwyiggpsth Pdds a “HOMER path forthe joss nortbapdIsfofithrtrigger

sl e 7. S5inE b T o, TRIBSER T DS and § bR ftiPp7 o
“ TRANSTE ONTepathi iy¢ad beiwegn tigeFHOMH tpafOP1 bX0HE} TRIGSER”

9(a) to 9(c) show a noving sequence of the trigger
path Pde plate 52 for triggering the trays T and

[Ob@éﬁﬁggé(ﬂg%lﬁ%' tﬁ@b&s’% obidys2c bl l{rlﬁgersstl ﬂ@‘lﬂpa)(%g?ﬁf the On

he trigger
“TRHOGER ppath PBpthe dAvingrril 5 afttheigiggar slrdE@ﬂaté 82 EXeucling the

touc rib rotruding fro the tray |lock |ev
tigger iR @gwearaﬂﬁ@eﬁé%@y 59 PETGTI0P oy orTBRYE P ik ey driving
g@F LR, or arrow E direction is prevented The

Iocklng profile 53a is touching the surfaces Tk and
[0947] Rigs9éhyto OfcpbowW aamavitg seokente ofhe triggersdidaghye 52 for

gEPi BF s 358 s IO RAY bRk o Bk PORIRE v

Figl 9@} slﬁfv@tthélﬁ'lgger Sidie Py 83 aEYRYMBE Bsition. 1A frst prdbmusids

shown in Fi . However, the tray lock |lever 53
prwﬁlq 52|eéﬁﬁliuﬁhlinﬁ atnbéﬁmtmée& &ion tha trgk lamkdevey 53y thereby a

mb R of sy ok Yoo GHORLY Blufow & deBibd & HRIEWRY, e
loclifig profile 834 mbﬁdhmgt trysutfacds Tiea@IrTih &hmby Q’a?d (: Erelf lodied”
at$hs Sy GoSHing i WDER FHbrpost PR S27 DD g Les SGRPIARIG

mEGéchS theS"TRORNSEFON? dafiE ! B3t bx%trﬁﬁbilx R% 151%%5 Qpﬁ&nttlliberlb

driving rib 52a, of ‘thé trigger
53be az shesvisio Fag. Si(b) tHowdver,ithe way fogk deveh 5b1wllé rmegsthe same

ogﬁg{op@g‘%”&%@y T as shown in Fig. 9(c), the second

d al ready pushes a convex part 53c of

[obm@] THiS¥% due s a f@eBibn b a PRREO §rigeIsRA of tHdMSy lokk fbv%f 89 The

l ock lever 53 rotates in direction of arrow E and
Plasiisl sprikg 53d degsenorallgp thpgfayHiogk leveinilp resapt iaithedirepsion of the

ri/o%v E Lfll ulrgoectﬁt kr?i}r’] ?oc%flever%3 %)v%grd? e tciu%ctlgrggf tﬁ alt‘row F ifa
bendlng force is applied on the plastic spring 53d. Before the driving rib 52a of the
trigger slide plate 52 reaches so as to touch the surface Th of a recess formed on tray
T as shown in Fig. 9(c), the second protrusion 52d already pushes a convex part 53¢
of the tray lock lever to another level. Thus, the tray lock lever 53 rotates in direction
of arrow E and “unlocks” trays T.

[0049] Fig. 10(a) explains the various locations of the boss portion 52¢ of the trigger

slide plate 52 from a “HOME?” position Q1 to a “TRIGGER” position Q3 and from a
17



slide plate 52 froma "HOVE" position QI to a

"TRI GGER' position B and froma 17 "TRI GGER"

position Q4 to a "HOVE" position Q7. At a neutral-Iline
position, trigger slide plate ribs 52f are in no
“TRIGGER toouitid QM to d hHOME’ep@mmeE ages nasirdliime posision,

portion 52c of thetngger sllde 52 travels frgm
tnga%r slideyptate bk P41iaghino strssy epnditiopgy %eéﬁessdegﬁ%sea As thg boss

eS‘%c?%istvhg }ﬁ%ﬂ%lﬁgfl’ e%tg ?93 atvglg Brofthe F‘H@)M@( gam?&?@? tﬁ the

[late 52.
T‘RHC@ERposmm @3 dhro@ a t’TiéANSiID@N" dsitoba (@2 dtig 16(d) shows a
to engage themw th the tray

. ts t h
S‘%i‘ ?’%Wrs?g }(é)“eglrugsgﬁliﬁtl{dgﬁ? €M- end of noving sequence, the
[O@?@J”Atntﬂe ofR{ GERa Biti8h (3¢ ttﬁ'th@%\‘i‘}isgg@gl*ﬁ&sﬁ s%i{sttb %ﬂ?ﬁ’ﬁ'&ys T

to rel ease the st sstrlgger late rib
to@ngageghem witlothe itnay ldewtngaeanmndi(t i AhendefLIBQVltlg] mq!um the

ortiqn 52c¢c of er sljde_pl.at
ofBintat To et Biggié Bt hEHSssRri 7 § hElede s st fikeer,
slidé Ple Hib$ ST DHirkRrPNehé ARRFal BorWifidh. tTius! t'hé?bﬁss'ﬁadw&ﬂszc of
the trays T return fromthe disc exchange position X

the grigages sdeamas;mpﬁo%z ¢angptuxn to ‘GHBYE” pasition doliqyangthe other path
' t-' 0 [ 0
to%gg d 1ls oa a}gﬁg IF%wictB tk?e,st%y% {1%1{ fle 'tl%%gs ?tangt% |$%%Fﬁ% %1]150
e&hmr@smr&)he{{o&hé Jtand¥y posplmi Yi on B, the stress
trigger sli plate ribs 52f is released after the

[007 1 Igdyiethe icpré\éE pPesiorsQ7 nhapdingisyesrstarbiodperRgsedin theiggam

sli?lg %@fﬁﬁ:‘sgg Lt‘%_hﬁ%%o% té Sifgc(tl%@s({ t“éa\?v&tt?% l’éeﬁ:{géxé g%@kﬁnbg % the

stetsseiggagdide platofibs 5 idrdledsedjaftagabe trigget s1ide plat¢ 52 trioees to an
t T. At tial djt t T

ol i s e FRD 16 T BFePHisy LOME | RUREY byt he

[0052]99§§ 13(d) @@ 1 AR vtk enfdPRnidRBANd RS th meht BPthe driving

engaged wth the tray driving gear uni 0. After the
gear ams2€rwathéh¢ rayde péédnbmtlamndttwngghcn theiteays Blaze & mdby

pogﬂboggégfxw thy B gt T 16 Mg e SO eSS 5 ditr g is ot

hgadswith te thRs dHvingegeat 0hia0 d Afer iHRera§ 8 Maare trigkered dytthe
I Sc_exchan positron X. [0053] For the return

triggerclide plate %héhfg@%ﬁs T mexe frawaedbandghe gear racks[Tdl Wil pregage:
o A R0 0 AR RR T L5 bR AR £ e
time o thh dm extitange posifiorgX. 12(b), at the time that the

I gear tooth qf the gear ck Td | eaves. the tray,
[Oag?slfqﬁ@heg@mmﬁﬂﬁl tjom ghe Bkaarackd 41 lpaps thsckay) Gpdre ggr unit 20

wﬁé}lt @t&shdsthe st'éﬁtﬁ)g RRPASY.OThd fr%y 1otk %@?53‘:%1 béﬁlﬁé&d away

he contact of l'ocki ng profile 53a and a slrface
bynnggcxfnhz bk as slwowsindiigalt2€b)a at thntme thasdke ftf geat tooth of the gear

B Bt Pl PP gL P e 6 rottes o
reBQs of tray I‘IK as ﬁé QQ(a§| Thé Béntddt dY the 16&@1?@?50914 $5 amandbce Tj
Otgosmlon , |rst¢fprotru5|on 52e of the trigger

h¢ rhsegs|cagage mmtwlmk &ecptosprevent rayh € floprovimgdewardp the
.dlSC excﬁgr(ljgeaplolsﬁf?)% }?Qger rgetl:clfung tﬂg sttaE% p051t1%tn Yt' hgﬂ%} zﬂp%e){rays
reach to the standby position Y, the first protrusion 52e of the trigger slide plate 52
will be pushed to the lock lever rib 53b and aligns and locks the trays T at the standby

position Y as shown in Fig. 9(a).
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position Y as shown in Fig. 9(a). 18 [0054] Fig. 13(a)
is an expl oded view of the tray driving gear unit 20.
The reference nuneral 24 denotes a top tray drive

gear which drives the upper nost tray T1, the
[00534]d?1§nb3téa)nsl aregplodst viewolf dse tﬁayt drivinglpéar ang @8r Thbrefbrence

drives s T (T2-T4) ot her an the upper nost_tray
nuperglaf Rl awgw tr%évveﬁ g%ywbsc TS {er S T ahe

re?e?encg %ﬂﬂfe?a? 28 d@ﬁ&t@é’mr'é& an@' ééa‘{ HVHIGRAr Wb G s BTy %) Bﬁl%r
[ ower nost tray T5. her; the referentce nurrer aI
thaiteﬂmwgempﬂawﬁd smdrtge lcmratrrmst trast Weghe raferenies mmlqdaaﬁs

oS Pl R i G R s R

refe@érﬁ:@ PRERrd VAREAbteLd pﬁ@t’i@ﬁﬁ@ lo@at%ﬂ' Bbtweds ‘N/o fihii@ geérpad}acent
shaft 21 s which holds all. rlveksgears

togach other whigh enhables thgdrizg gearaé A o125 (gave 241um$nyf furningl and

thp e Mheral A dchol P sneh B fileft 0 R IP AR WaioR piSan

driveCRaH 22t 24, %Seﬁlﬂhhé’ l@ﬁtld stZBaYFdérere rggamaxﬁ ﬁlﬂt@d to e shaft
As seen fromFl‘g (b) plastic rin

2lsripwitightifithng gorditppand fqtﬁgs @sale solidh bOdshwtgetp ng al;z(b) shows

a {lihEic 4IRS of e G QU HThoM bl 20.OROSLen i Fici 5 5, e
plﬁh’tic\tirfgngB @romdtwm@stappkralbg Qas, 23bpthbacy say dve gtb"ar 24 ing
own in F|4<%12 14, the shaf t gear 21 of the tray

PrSYHdG‘il Wgt?‘ SERPRET KibS 2429845 engaged with a tray rel ay

r r
OSSR gk a2 B TR P o
msdhaﬁlsng@adnﬁhgus Aly shosm intFog.ridt ﬁubehafngtdnélsﬁﬂm tray driving

rec . Th r n e s n the

e 020 eyt p Sy o1 g ¥ 112 Bhich R Al £ B8 cefdertc
1146 WRMI &n RERUN U $6aRS irH BlobBwiRé ai«feéiﬁﬂ fhe sBaft Yéaz 2Miid ¥riven

of tray drrving gear unit 20. And, protrusi ons 26a

to m@tatehe tiresazie dipeciion Pl togrdeiving geit % altS@ rggpigeintbe sarons
tray drive gears 22 and 25, thereby friction force
provided to the tray drive gears 22 and 25 so that

t heyit &6 baelbtedithatRasiéthl Phinp 26 daeing ip@otrusafns 285 iseBvildyd at a
actual force froma electric notor (116 (described in

Vigigity ofj b rivigg |2edy ungi 30, A éheeme@u%mﬂ% of sheymetal gpging 26
ar%itcg%hg%%& Gilte 1Brtibnb g)trﬁ?@%@ge_ﬁ %Eﬁ%)gs%_?ﬁ{e%ﬁy%cﬁén fd’x‘@e is

I ving gear uni Is"to rot
pravided tcathe ¢hay vlavg gears 22 2nd 23 sathdt by wietheld ingposaiva before they

o S50 BRS80S

wgﬁré}a{aﬁl&]t@p@é Apgaging a plurality of trays T. In this
expl anation,” only the top tray drive gear 24 and the

[Oaﬁiq&]afagmﬂS(aamtS(ngW & FRESHIT vpergtéerr oftBe trap drlemg |gaamumndt

au 'RES nce for t r ay
205 PGS is Eavde o S GREF gt 28 155 SR
rotatidMaldpbad, RYifURSY wekBiohe 361iBEda hilihi Nés 'é.q;llﬁjahtytdf @é/}&rsToftdi?ive
gears 22, 24 and 25 capable of engaging a plurality of trays T. In this explanation,

dlregtl

only the top tray drive gear 24 and the adjacent lower level tray drive gear 23 are
explained because the “RESET” sequence for the following tray drive gears is the
same. Figs. 16 and 17 show the tray driving gear unit 20 after driving all trays T to

the standby position Y.
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the standby position Y. 19 [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 cl ockw se
direction in the drawings. A tray relay gear 112
[00617]dR order ds Hrxientheyraykh & to alm ql]e:aexchﬂrﬂger muisaioasX tthe tray driving

the shaft gear 21. Ref e[srl n g 14 and 15(a),
geggupip 40 tleﬁs*g S{9 Efalg i g &logkyse e%ctnam ke figydagter UpY Felay gear
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&ce of sto rrib e top tray drive
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conti nue the second rotation, until” a si de surface
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d f f t
IS Birofans DePiner bl Santints fe Sbsind Triahid \Pika Siag stitike of
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urﬁmywdhm €hcdiepfiraz Arive FRar24 r'Wilierdls smpp@ewzﬁ%mmeabhd level
rotate in the sane direction and speed with top drive

plegigring23 rvﬁ*éesf Biteuchenthe sappeiLial 2%@41 thenext Ht dibya geany2.
{
TSl 0100 keot 22 S0 o 8118} Som PlirecBliind LiTRd o o Hhve
geEr . Iﬁt( g))atlonl contiimies umtlht]hetbotmm tr:dyl driyeqeat Esﬁhnsadmeotate at
o O BT Y A IS S B )
Ingﬁﬁﬁzoﬁ’(ﬁhbn 20 gt Qetthr&?é/ 8lignedtwifi &RAB¥her Qﬁc?thétQ Bs Sne L,
Fig. 17 i s an enl arged perspective view of tray

bodyigeamg gear unit 20 with trays T at standby position

| ai ned.ab t.h t al ' 6 '
03y cteEna BBy Of Py g g fenif ) Vite Gy T o Bhpy,
polition MIAHE Aig U #s ad@nlafdld pepeétiveSHiondf #ap dﬁf/m*g@@ar unit 20
netal spring 26 are touchi ngi side portions of the tray

widh frgxs T gesiangiby pogitign 26 As prentlaingd ahaves the mety rseeng 36 havmg
pr ﬁs\{b&%at@?@%eh %@X v Eﬂlﬁﬁ%fgﬁg{rgy @ﬁvﬂgg

re he rlven
pramlsmais Z6arof ehef metal sﬂnmgrﬁﬁtaﬁe toutHifig s{d@@ﬁ&]orﬁlo@ the tilz&(d‘r)ve

f..th
EcBiR A2 200 Hoberehy 1P Krisy & Prowidedlp s GlnS AAL 4TS so
th% th&“z?re *BléldCIH %o&h@ﬂ‘o&fb?e {nRy BRY drV8h by ARtual R%ce fi*&h\{ﬁe &%ﬁfr

to the Shaft 21 § at this tine also
11§tarts to rotate anong all tray drive gears. In order

AR RER AT MR U N
drRE§ERaysOT foidd QardbyBosRieANE oak B85 oWk Bm top to bottom. Top tray
drive gear 24 tightly fitted to the shaft 21s at this time also starts to rotate among all
tray drive gears.

In order to drive trays T from the disc exchange position X to the standby
position Y, the tray driving gear unit 20 needs to rotate in a counterclockwise
direction 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
20



direction in the drawings. This tine, the side surface
of the stopper rib 24a after the first rotation wll
contact the side surface of the stopper rib 23b (I evel
1) of the plastic 20 ring 23, thereby the tray T is
rirgl 23/ etierébyothre trag Tdis deivexfromnie diso skdhaage positioraX hak halfayay
position between the di sc, exchange p03| ion X and. the
pQ§t%4d%§§)”‘1‘§6§h% flisp exchapgeposition X apd the standpy gesitien Y, hecanse
SR WeeR h
ot gto ?gfr? conrtlé %ﬁgiédﬁﬁ%‘g{én%ﬁeeggfao%‘& ea:réll\% WZV%-aq}1 Tgeveﬁg
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ops L6 B 5 e T e BB 1pBbeiEB P it B been
drﬁ%ﬁ%}%é {fopMraldrive e 4 toBe §t@idbyPoditionny Mid the §é’cond tray T2
driving gear unit 20 to nove fromthe disc exchange
is padting fonrotatian afftey sirivinggeapuait 20 gmmyve frpg the disy ex

o R S5, 47 oy M SRR sy
wml@l enghgaﬁwgﬁ@ﬁy‘s Tr aeptths TIrdyvedrto Ve gariby p3sitoal Yoirder

| ower level trays T are_at the disc  exchange position
dlseng@geésﬁ%ﬂ@ftratyrchw grang? andphesdewer Igued trays harop thedise

exd) ?51%9 ﬁosmBQ %62d106hg ¥ trf X Rhyift Be ﬁ)gx(f?r)me%lrt?orﬁ 't(g)?_t Vt#o?t%

a séquence 0Si Nng op tra
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shgws latsta'tegm WISl seﬁalgé";%snwﬁ@d Bf Ry di%'ei(é}ﬁﬂ 98@5&1&[‘}4 Itis
20 is to rotate as one body when it drives trays T to

to thheottddhatshetiapndrivipg sc'ctrumrt 20 is [ rgtatQ ey ¢r)e boidgwehea ibdrives

tra is closed to half way between
‘r%yﬁmutﬁ%dlé%’h‘%‘ﬁg% %03 }Otnl)gn X and the disc standby
POSi fig OI0(Y) shotvsiaStad@inf WhidE thetyp @ray fTi11is tlos&t BtHaf w4 between
the tray drivi ngrhgear unit 20. Fig. 20(c) shows a

the dige ex¢hgnghpesiti apg ghe discaspanrby pgsitign I(Yy It iIsqpseformed bria

A PRRP IR Ra g’ BBOTES Pl i I o
tretyh'El sdaldncloseday tHPdint hthncﬂiy&]fdsnioﬁ Y. rTIl\lﬁperfd‘rmEh (bytarsayond
ear_unit 20 co O rotate.

drivin n
rogtiqa of HherAY LIV §53° Bh ¥il diﬁ?rgﬁftt%{r {88 sSRoni oy g ill s to
mb®d Hcth@‘&d/ Hﬁvﬁg %@aﬂfmttﬂ)ecdnﬁﬁﬂes td rrthf% gears 22 by

providi ng d ummy “rotation to the drive gears. A first
[O%.’dyTh&rplasec giegs 23 i this desigatace vsefullfosreduacing the sizej afghe tray

after tra T dj sengages fr he first ay drive
drfggears 20y pra g s oo U6 SN oy AP b i goar
wild ﬂo{atﬂotclébe%tt%pﬁfusf AfforGhe HAETR s@ﬁéd_g,ﬁs froh e £i9Q tral %v@
second tray drive gear is rotated i's means tha

gehf, agd atstoaperdnb ofthe @esirtrawdlrllve gearawid Hila stophey ribef die plastlc
nr$g3 tha9 con tralya rgfe gear is rota{éd [}%semga%rs rtf?% %%)nfd rs{1 tgay grlve

gear will rotate by a degree of (360-20) (where angle 0 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 to rotate to drive a second tray.
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wi dth 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 to rotate to drive a

second tray. 21 [0064] If there were no plastic rings
[0064] If tierd kre(rol fladticeings D2, tHe ROEX @itkh oirclel Kilaneetgyeaf drivegdears

" f t 1§ pke. of
of e oy T Beqtior Rk () IL O ok pi fissbruie o)

151_;_({)';? 536(943@5@92]” s 23 are used, the PCD

(pitc amet drive gears of "D2" for a
t r aySieg¢epastmrings28laee wfed, lghé P\ﬂD (pitsh cgcleelliamr;telt) bédrive gears

d f t
oL LR 8 S A LD
thislca¥e, grtl*a‘f %&ecﬁ@ﬂ‘ Etr@l&%fa‘gs Wil k6nsist B 8 ¥@6kachievBd BS h Itlcéy drive
ring 360- 20)/ 3601 + nD2 [ ( 360~ 20)/ 360] =

geamnzd ﬁtm azm)eyeztsbb] a pasgticrifig./ 2] x[ y/ 7¢] x[ 360/ (360-20) ]

(1 ngb- (RGO PONERY * (R OP T S RIeDgBRI 6o,

be rpgu¢pd] y/ny[géo/{j@;@@]) Lf ())n" pieces of plastic

rings were used mght be in other enbodi nents
of tIhe—l[H%Htl on) the PCD (p| tch circle diameter) of

vl B3 Bl Piniefof by RFRLEPCEH S g
cah(bB@&ha@dbgs@m + n f 7r D2 [(360 20)/360]1 = (1+n) 702

360-20)/ 360 = [I/(l+n /7 360/ 360- 20Q)
[o[xgi] If 5y %;ﬁces o%f P}aéilcrﬁﬁs vsérews%cL Xa%heacr]mxg £bs @(qth%gegl%wﬁ%ems

o thOBEpgrl nt EOD (LK EirlE BfarfAdh) BEgH REMARI T for o ray
ejwtﬂohlshekcemp‘lyéilx?aﬂid bé&piyen By thsfoﬁowlr@'fﬁnndw(%)h ow ng a
rivi a
E."tslé“,v srndapoRouBadi i ke KRR BT Ak rDp g sb 28380
- f f
Fi g. 081 “fw’ RIS ROl 80" 2 Mot r bnce
charRerdt/(Frébot es a disc recording/repr odu0| ng

posi er.ence characte enot es a
br aniif osB sl EHRRRInCIRRREE Sk ARk P & st e
[omg Nk, Ca @XRER@R@EhAAXHh bf BB ohselczraaa%1 1 Wlﬂfbereﬁﬁlﬁﬁleﬂ.u ner al
denot es a gear nechani sm of the disc chaglger I

10

| ocdilad? lais aan vigvshowingigeial lyent qf&qdrwmq (s ]quHanism-
d .

10585 B BRI B L LELEBORAIT S L

shgwang ntredhtaﬂs efa m’ﬁhﬁpaﬂfd)f\ﬁlgngrTEChanl sm 100 i ncludes a

[Oggi]j%‘l Flllo éi%@%%ﬁ? alrgtz:tr)eexll&% c araélt’er V4 dgrlljcl)tles 4 ae 101, a
recording/reproducing position, a reference character Y denotes a disc standby
position and a reference character X denotes the disc exchange position. Also, a
reference numeral 100 denotes a gear mechanism of the disc changer 1 located 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

22



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 10 1. The driving nmechani sm 100 al so
i ncludes a switching gear 105, a |ong gear 106, a

108U eddoadd Ujbgéar]l(w a ﬁrsf plag tgedu!D 1§eand 2 2ecbO8 plag @elcblrld uD

Fgbar tdivingarecheitm T Hifidss agrwie e e 10 GREbEAL

¢ erfga{)?"‘ké:eg Ig\é% gﬁaki‘x }ﬁlt%hdéﬁ/g?g%ﬁ?s Afocdtdd insRRAh@mkEiBMical

112 Ive gears are |ocated inside
chiasis 3rechani cal chassis 3. [0069] Fig. 23 is a

(0BGIBR TR 5 peisPoab et Prng speirtereunen akyod dylguioe
getapldishe swchqlgrg%hﬁyosgﬁ%%slé}égagmoaﬁb thitd/rElaPMe4r008 AR bin
he swi t ching gear 5|S£erformsd by sliding

unécllmmgnmngncrmqf dhe svatchinggear 1004 pea"aqu distiding ragmgébﬁr third

oot h 5a h er surf.a eas n ement to
rel sl o AP gt s e R T e T sy RSREPRRY
en@hinfend 6R4 10M@Sedr 10804nal A@aind@fve lgearllli3. AhemARdHvEEEH has a
tooth for easy engagerrent to the switchi ng% gear 105.

cofirgog plofits §13a0n ¢ash gegdpetbdon ¢asp engaspmenTathgysvaitching gear
1O%ngagema\nt around a function gear 107. Function gear
07 al ways engages to the | ong gear 106 and an up/down

[00RY|HE T4 i9fa dehpedtitroli¢vd @hcg;aag an@Zr drngaganidn aromgd yfunction
sliding along the | ong gear Fach functlon geﬂk
gaepbih Tuneioiagean 10 Aparys al%&aae*ewftb? WgEFarhy g

m?YJthxﬁ bf e fu&ﬁ%tgeglsl #nd. @rfgﬁﬁeﬁtbﬁlfa}’n%gaqgﬁ thd q)ongTéeéng h06.

ay gear Has a co n|ng pr
E@hénndtmtgeaﬁ toothe Y hang sepereiface cﬁortdaey éngagement tgedirst UD

007 Fi 5 henat
oBt LURAHLGhblok P P gk TR Lo AR PGB et i B &
ea%%&zﬁhb&ﬁ fSEHSy l@%ﬁgetﬁ%nt&ﬁ M fuhbridH gear 261.2) , the
switch |ng( ear is supported by a plunger |ever

[007H. Figs @A(aa and L&D piecschematiortidg wiewpphavedg edirst gept waper

B 5 fen S AUl M B, OO B s
103Wid S :ﬁb@ﬂecﬂl%ai pi@ eﬁ/lfe‘l'dr 106. WHehes dl%trﬁ@cxﬁf&&ﬁ&ipwlédﬁto a
t he ear 10 On the ot her hand, when no

- planges i.umtd ,Lrhe ehmgﬁrsu%\&mqllédhft Plupgrs lgyenihd@ by using ¢ moving
o634 FAEAPEE ARl 18 PR oD eSOl e
loag gedrd@n. | On Fiegoth& }fand,b)/her{lﬁﬁéfleqtrld' herrﬂpesr aippbed wfth¢ hlenger
dr' V] ani sm 100 en t h| n ear 5 15S
w117, % SR gt 16w i v i P it
e 5@6 @Rﬁﬂ(e%ﬁﬁ%lri%%&@rnﬂlgras%%b%tlh P}, 25pt5t em
/stock driving / elevation driving). On the other

[Oﬂafh Idl; het dperasiperodt the driying mévbarisinviigvieadheswisehindgeanehis
RIER THEULE TREEC N SN R
syRleBY @ldyPlokYd&i8AS / elevation driving). On the other hand, the operation of
the driving mechanism 100 when the switching gear 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
23



[0073] Figs. 26(a) and 26(b) are schematic side views
showi ng the second gear train changing systemby a
function gear 107. As shown in these draw ngs, the
function gear 107 is supported by a function | ever
side?5f thd bem geamid 4e nWheardamogeai 2 Bhrotdted dnel plénenmofilerl 1Hevwer

toxdine e rowel kit Siecd ot Hinktiob iy g Fring Bt geer 107 s
liﬁ&fﬁéﬂ@}ﬁgﬁ if%rfctffoﬁtl@\;é:? §28nds RhaREnP U fuh&ichlgter 17 is enﬁaged

touchi e round end portion 125a of the functio

wigle the fi87UDtgdeer 1 @fwhicbrwilesive Ig7elewtion systed. upigh36(bhshows a

function l.ever 125 A is . time, the functio ear .
g itre DAY oo deat | Kb fouibe RersolpaEpd iR To it dh s
st&te) the fJ&ﬁo@F@é&thU Qp$Hhed 86Wn bl Ghe RALHDN BHGWR52and thaFunction
surface 1141 of the camgear 114 touching the round
gean 0 pisrengeged wittnthe (finstiiaysgeas 4 4@ whichheillfditvetthomayplay/stock
107 is pushed down by the function |ever 125, and the
SY¥GHtti on gear 107 is engaged with the first play gear
[Oﬁ)iag] MEJ ThisWigekspdétivesyié b f b fiamctiph ddves | D ¥nd SHHERGA gear 107 of
[0074] Fig. 27 is a perspective view of a function )
the dise charpst ém@alaaffsgmb& wadgiear Hertign leven b2 Yhasa haekmgetion

i hii E i eV ey .
R e L T L R e
fulhctmi leodt 1@6aan &JE;Vays Wb}]dtlhg Iﬁmﬁzdom gy 10d} andrthe fifngtioh gean 107

ever 125 can ways  ho t he n¢tiqQn gear 7, and
canpRove i aredirah eFctipn py aeaﬁtl%v]éﬁ? Fungtign, Frcalig'
di i QN . i I o1
(0G735il; Bab s SpR AAPsivihf ek OB, e R 0.4,
pefspetctivegvie®8hbwinigshaoutpepsfitastlilde and bldfahtheiloger side of the

t files 114e, | | 4f at the | i d
cohecir Ak s sbond 1t Fige2ab e oca By 1198 LR et Ged) are
erlef8ddwit] R Rintdige ééplg@?%dlﬂe"trﬁx%la]y%&ag@d Weldant fr 114

main drive gear 113 an e tray relay gear 112. e

has gamgaseeves 144b,hdsdcans griddo exsatethaprotatings] mavemeamsiof the

create i on t f rd,gger gear 5
wigEElE 3 g Bt PP ST ER Rete l0sb 480% | Doy
94. Tieowrer gofileriaiie ked 114t edowerddide of tht bemlgeuer14sis dsed

of the camgear 114 is used to change the state of
tofehprgc thp stasvad funcsion layes 129.gkhes Hat syglacprofilg bl4e a%@@fs the -
f ' .
Gl 57 AR By oy PO i Bt e
supfacé plodilel L1 44 fallaivs dwsfuhttionf geact 07t epgage th@érfoom anggge

to performat | ay/ st ock function. e ear .,
plgysfock SHOHEE o 166 ﬁ@_ﬁ o A has 2450505 P@ﬁﬁéf@og sensing
cHahghageitrofic %Eﬁsroaﬁi'gﬁal%f‘fnﬁ[caﬁhgﬂéltTany!' cddﬂﬁi&%&%ﬁ?ﬂﬁﬂﬁﬁﬁlg

tray T condition en opening or closing. [O
orglekang.t o achi eve single notor driving, the driving

i sm 10Q.0f the di h h i t ek
78RRy Bl a ke S5 el Bl FY e
digdchaREMeEr has\uwtitcBthol theds £ explairied byai Klock diad@ni shown in Fig.

directed to the di f_erent_?ea_r train ] _
29. Power supplied from electric motor I'16 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 outer profiles 114e and 114f of the cam
gear 114.
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.systens (an el evation system a tray play/stock
system and a tray open/close systen) by using the
switching gear 105 and the function gear 107. The
| evel of both gears is changed by using the plunger
[00TTtFid.130 iaagldrheewishewingraddal Bfamlofhétmyaipdn/l:]bséﬁysmém fidthe
cam gear 114. 24 [0077] Fig. O i's g}dLan \Y; .
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105. ar. train.i.s from ear
Ly et 2o B oo e b T RO e A Mt 3 e
trdydrpiggdur 9hRDD 198k gnéd Suchlthet it barddri el A1Mrf}8 RS tHOktandby
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pastiwnsY smdibs exgharge pasition X et ansc exchange position. X at

108 i, S8Rt Sl SE ey iRbs Rutiah tiereaBe 8 Pl béiife ¢
o;ﬁfe@loﬁﬁmlcyx RO faldy b&tdrdlied bartagegtar 114} TH@ayt sie/close system
pen/ cl ose system includes the triggering section 50
m@lﬁéle%th@grl&&erlvs Rrtigaap apd tray spiving geay ppip g Thfgtrgsert%wcuon

SREOUAITRL & RigpcPplek 9L HidIEALid2 Klato 32/0hd HGSY 16tk 1EGer B2 When
the disopkangeell it epedated/® drive the agy opariledecystesy ﬂteemn gdae 114
r 114 .rotates in clockw se direction.to ve
rofRy Herks e GireEh iR TR et | Oh e PHgBREE Piton Bl dRess, or
rotafesGR EHREr (QJ)&CK’ISWté ﬁlotv@ arﬁ%‘fef @ cfl&as)fan-ﬁbg/ Qosttiss Ys{cﬁﬁg)bym
position Y (close). case of opehing the trays,

thataselo€ opénieg thedraysmt gmmg 11h¢ caot getaed ] 4 totases, theeytrajr dnwmg

ear. it 20 ESET" all the drj ear.s
s A tooes ek BT, AP 9% Reas I oS PhiateCysrig ol hnd
thééé}n ptofllo @ 1 4PaRhE bdike s PAshes g trigk@dRar SPR romtd td dtive the
ate to drive the trigger sllde plate 52. [00 8 0]

tflgg‘?j51léema(f‘a§2 shows the state at the instant that the

PSR BRE LRSPLER oy e S B i

sta
molvd. VEnegemyrioclnlever23B inithisistite lpokagbaaws T ind ey diieeygeal unit 20

is gi@gfisngia% Wéf?b@at%gs dr }Fvéi)?’&@vgt%ﬁvé?é@ggfﬁ g{?ﬁg o Dv{licg;e} ¢ cam
ger Fﬂ{ ﬁlbeﬁl &Xeh %g‘tlt?é?ka} Hﬁmr&{t%g'oggn/@fose §ifent 30 ﬂx%gﬁtatmn of

ve th er sli late 52 throug
thc carg gear lgdawillsndve the tmgwr slivie plate S2dhmougi a titgget geayddr

Lid t t | ock t
D e Bkaertafhé wieber il 5o, Pniafl e Biflaskipe 53 0
reMbBdeCilie trRgs T1 BIES 3T(c§§l%%’e§§t§l@ ih Wh@dlﬁﬁ@ fayd Dare pi@led to engage

driving gear unit d) shows a state in

thevtray Ariwing gearaynit 20. drig. Iijl;(g)/ﬁwws a state in which all trays T are driven
to the disc exchange position 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.
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to the disc exchange position 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 fromtop to bottom [008 1 ] Figs. 32(a) and
7)3ﬁ¢ﬂnggeag&rrﬁelris peeitéd/mtoa emns gadoveilidb vbheant peaydé# agédriven by

he tri r sl | at e 53 e state s
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cam gear 11 driven by a profile of the Cam

cogstamlqeeﬂghgdb rackhgeac §zh qﬁtbc)vc@gsr glidelpdate 52. Zbe tmegeagear 51
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1200%5651@ 14 o BAABE & JeRCKI BeAdvead tBS cdnd @rdoivk 1988, Bhisd®hen
plate 52. The trigger gear 51 rotates around its
the appgeer Hgt Totagss, Smption whiarh greovhd(léb isytransmisted to 2lumtr1@ger

sifele 52 BY Bidier &7 51 And FSu Lt gl bl PARmARIh o°

lire@fwagar 114 rotates, a notion of cam groove 114b |s
transmtted to the trigger slide pI ate 52 by trig
[0g&2rFig 133 @ pan owy shewingq gegeiraig|of ga elsvatien systepyi %élsc
I
orefedh gl Bl M opeph i it Bete e B80cine
sediiGC70 hvaigeal ditectibiiadd desaralighad 0 spaeﬁah @ay/h order to
nove _t he recordi ng/ reproduci ng section 70 in vert| cal
dir erhF’é Fhea‘hif ¢haagerd s gaerated o ddpetiergear train phipetlevafian
[
vy BASENEERRECC deat BBGRAA, Ring SBukD RoREALctiEl ribior
1 ibrtaiadong gaas fl 66,5 fuhetiadr gear o7, adirstdéDfgeant (8| andtarsecaid UD gear

t 116 to a Ion ar f.unction
1Y 1 ot st SouEn e B G rSE S8 Haglach nfbror
1 1<$rtb\éurme wayl ﬁﬁt‘ﬁ SBRhinl g@hiN1 05, anfef%%mstralh%f tHel clévadion SWit&R
fromelectrical notor 116 to all the way until

themmilt Arivgargelavating Smit BRdoymaring thg WC@Tduthr@pmdwag sention 70

S en wll drive an elevating unit 30 for
m%@“"ﬁg“j‘{eﬁg"i’ewr di ng/ reproduci ng section 70 in

[0U8T[tHig 6134 idialpe Ebaﬁc Vi&0 Siedwib the cddhposets bEﬂﬁQ@hﬁM@umt A
vi ew show n e conponents of the el evation unlt

right §kde &P a@k qné@klefg sidg HD gackeiliarg commeeter! foyeae ﬁheaﬁox one
t

R ARREHIERSS. TRE DIcORR urltis AOR 1oGAAEL HBrdifffebrotving

sectﬂmo’v‘(mm\(/emml dtfaciidmg)y aatdtimg td thel geantraiarof itheadlevation

di re connect to, t he gear
SYSIERY aptieoivide SRReh S st et it L0t arseeiopd P gger 109
to kﬁ)’geﬂf«‘ﬁﬁk Q?@Bf'th@ 028t afle WIPRERNY. theﬁQ@ﬁ st%@-shke Om>2498d 31a
rack32b of the right side UD rack . There is a

orscaeb U D ka@kéamns LED sach 3314 he@tepelsl@rcams 3Rackladrveagamgprofile

s161 03 d -like cans 32a, 3 1 a have a cam
Iﬁl}glfﬁléepsél?ﬁf 3 Y0 steps in a side view [0084] The

[00847 THeQall SofiRk of B s fpeli’ké ¢aees TARd 322 dRed te thodement of the
di rect the novenent o
recording/reproducing section 70. The bosses 5a provided on the side of a 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
moves in vertical direction. UD rack 32 is connected to UD rack 31 to create

synchronous movement by means of the connection lever 33. A boss 32c of the right
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recordi ng/ reproduci ng section 70. The bosses 5a
provided on the side of a UD base 5 .sit in the cam
profile 32a, 3 1 a of UD racks 32, 31 and they are
supported by left guides 3b and a right guide rib 3c
sidd UDhracki2 hsafﬁltitedahtooehsie@k d3 tha/fpenettiom 1eiRr33clédso, 3dosS3lb

o AP PIBP O AL Ty URRL AL 78 O e Hpdp e adon the

opfpokiRSiHON. UD rack 32 is connected to UD rack 31 to
create synchronous rmvems\ntglgi)gi means of the o
[088HIEet 3 ovs al sidesyie® Bhowingdhest kgf:amlpeoiilb gRa o hegight side
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on the ‘opposite side. | 35 is a side

to\ﬁraefﬁ sﬁmeﬁ@ afdadtte g2aisue d@tamuppfbby pe elgoticalsensns using the
se troﬁ,ll UD rack 32. The step-like cam 32a has
Horl Zont a porti ons 32a-1 to 32a-5 which correspond

[00B6 1 Higs. [366d) tand B6(b) fard irsPestivd vibWerespectively showmg the
recor di ng/ reproduci ng section 70 that aljign

reqordrneérep@demnsﬁeesl@a 7P at an YpREr Ngst PeRIEQN P&y 139 aélﬁ ah lower
i aaR o tor BEGER), HE AOHE R0 lnoe olibéing ibrion 70 1o the

uppes pesitiony elheyngh Gmeﬁ.@) trdvd 32rie daveh by thegpantaiaofiglevation

sectjo O at er.,, nost siti for. tra and
systent ? B*F ihlsmvve Pavﬂ% Qarrﬁé;qrreéir ﬁxlﬁiﬂ. ng
cdnf8etioRqevedian %ﬁ}?&fe@%@tﬂgf %eﬁk'b%ﬁ‘s mbtdnﬁéw}ﬁmhtmﬁs 1120, to the

position, the right sid rack 32 is driven by t
le@e‘.sde WDakok B Gonsequenty, thsiesﬁ side UD taple31 wrilhvanrae in the rear
e lrans

el FROROT By Sre BT rab Eate bR otanD by e Shpsttion the

m&'ZiQE dﬁfecttdmafmomtJDOAaaltﬁzlaﬁJ ard (gaﬁobl@e tol tBé hbsiiede UD rack
1. Consequently, the left si UD rack 31 will nove

[0%71 Rig. Béiga plan veews shonwing-a geardiaimef thp&ray play/stock system in a

dl%) oésjlf&b?%xﬂlg/ Tlﬁ? égaqlﬁ%ﬁrp@n& §(Exta b%Rm%e?x tfl?ﬁlsb%}@gfdn&%/regﬁoducmg

novi ng ai re ion 0
paiticarampthe gliscatandby besﬂdnove [0087] Fig. 37 |s a pl an

Vi e ho eartralno he tray pla
byt R Hhe s et printesthe SHive et At oLAnR Ay plpistock
systedy, %errMﬁ%\ﬁcgﬁt Har ghﬁﬁrdhgfé%tﬂb Gﬁbfn?%()@l% ?l‘oﬁgelecttncal motor

posi’'tion Z he di sc stand osi Ti on
lldi to@ lom@gqe 106, aafnmcmlegat he7, dlrﬁmtaplgyageartlﬂaland afedohd play

d t
et SV APt 858 o et e 6ok Sistrrbihed S 85 PR Sy i
ra@l&ﬁnﬁ 80 hidWig cﬂ;ﬁh%[e Jf3fevidg frﬁi{"ﬁ:T befvedf Mie rBotding/rbprodhicing
2 ear 110 and second play gear 111. The gear
pqsr i

and lhhéhﬂlcrs&yldb}’ BYYide¥K systemthen will drive a
[ c A

DB a0 AR, o AR P s
bedwekn the ditc smﬁb;ap@id@tyoxw&nﬂ it redord [A8Bloditing posiBaray.

and 38(b are Vi ews show n%the novenent of

dri v £ gy:@r(g'ng/reproducmg section 70 1s aligned to a selected tray T level,
the tray T can be driven between the disc recording/reproducing position Z and the
disc standby position Y by the tray driving rack unit 60.
[0089] Fig. 39 is a perspective view showing the components of the tray driving rack

unit 60. The tray driving rack unit 60 has a tray catch lever 61, a first play lever 62, a

second play lever 63, a tray drive rack 64 and a transverse slide plate 65. When there
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bet ween the disc standby position Y and the
recordi ng/ reproduci ng position Z. After the
recordi ng/ reproduci ng section 70 is aligned to a
selected tray T level, the tray T can be driven

arb ﬁb mngtahmedemdmgaeprddmtgﬁg PoitaehL i€ and)alp aayd T are of tlend

di.sc osition Y the tray drivi rack
St%‘u ¥ pggition gmg%r ainggg tray S%W%aéfpsaéffm»é cqRRsiedituARs gecond
t
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and g‘eaxrtsethrillay of theesec@d, play geec Wignphasecbrd play @8ar 1d ltrpmyas in
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thf Flop B drtind iy i GREN T Rorlinglieaford Fapsiuih ing
[0DOF Hig & '40%) ?(?ﬂ()e(ﬁ hretéhﬁaYéedTplﬁ{ fiedk shmlng%trﬁé‘\qgg sequence of the

positron ear train of tray stock/play system
trayscatabriesstod do ldyivc treys € fomithe plmwtagléby pasition & toitle t r ay
rack 64 thr.ou he r e
rofiihha8udie OSPPZ. FHE 4003 inGIEF ARRER hulin e kRG Sarch
le@a®1.is ¥Wen froferHeT @ﬂ@is@btaﬂdg%mbﬂlﬂ I DhUESbds® 5 stipisorts the
clock-wise direction, tra is driven to

trayeqabnhd EYR /61 apeaag B mgerp@a:hdurﬁ@twrzto dligngey Trvhish nagisdy be
di2n 18 {h@regﬁgyggéﬁgglg@ngé%\ﬁ #ws showi ng a moving

sequence eéver 61 to drive trays T

f r onag the telly Siive raskdalympes Habl@dﬂari( vtzlfbntth@second play gear 111
recordlng/reprodu0|ng position Z

rofpiegiia closkwripe hireatien e ayovanindres. I4Q(,18rané fo(é tﬁe«hgss@éw tray
drNe"’}XckT6@f)ul tﬁ@ tr§§ endbey ?f fh&&féthe 15E 6P BRItk wa catc

supports t tray catch lever moving in a vertica
levkiriéd ghoves backvmm,qhe tately pfbﬁbh(oohcmqadstlmr) 6ibe rotaties toefit intw

t di_ng/ i ng. posi t | . As the t
nogfipafiE JeTalk ek be B ERMUREMR P 6 St e carp
gra&;le 61cVnBhe Povicdd sGIfAekof Wa§ Rafth 1@t 6PAnda sHANWBsI 5b Jfﬂ QE

éb%hand 40(c the bosS 64b on tray drive rack

¢ hadati trpartaatehl leves 61 a3l causedlbigthetcam grodee Gl témng

agaws#ﬁ?? P b RiE iy Sy TIPS R EURE ise 1, 500"

rebR@igREFOHbEng 90@&&01{ heyteyayldriviRe rdcRtuatti 00hsQhowh 8YFig.
catch lever 61 is due to the cam groove 61 c on the

r surface of tray catch lever 61 and a small boss -

[08%1 ]qff 91 (az f’c?ﬂj(ﬁ) ar@@ﬁla&%dﬁ:‘elérpﬂi@(% sl?cfv?l%‘xg %%E&Ltbnlcg Yfin 61

I's ‘ca sed e’ cam agal nst the
operatiiohs bibthe txﬁb drlﬁmgtrhek unit 6@ yFig. 4l (k) slimevsmn\lmdlat positiom when

o oL RSB A BB ol 48y
di§d @db§ bobifidn YO Mkhic PatdfiR LBIRT M8 o PraT 1 ChENRs %Cf‘éél{‘gear

a sequence of an operations of the tray drTving rack
6darmif tragdrivéiragk 641 ar(dthe svdvgsandSh ofi tranaverposlideiplate dbesmot

engi 0F S P SRR 11 g Br ) S oSG oL g e

640a86Vdd it ah oﬂeﬁmtgr&% &t}@ts@coMaﬁﬁcm Bifode tHeand 6f | |
engages the rack gear 64a of tray drive rack 64, and

meypmans ekirgedniveespk 6. Whendiaydsive saakdit gomsinuesdo azovigot
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.
[0092] Further, a boss 62b of the first play lever 62 which is inserted into a cam

profile 65c of the transverse slide plate 65 rotates and pushes the taper surface of the
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engage the second play gear | 11. Fig. 41 (b) shows a
boss 64c of the tray drive rack 64 noved into an
openi ng 63a of the second play |ever 63 before the end
of novenent of tray drive rack 64. Wen tray drive

cabrBgrofifed6 320 mrhmwefse khdaplure 65haphsked th mioke tcsﬁglmwemnayhe first
| ever 63 w || a({Jushed by the boss 64c of%téray dri

gepptopth glahe ragk gg 5@swﬂltqslea$fof§§ geaspeesh 1 o Eéffﬁ?néw gear
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be transferred fromthe second play gear 111 to

leyqr £ wiklroomesqut frenmplrait rroile Terprd rofates ip agopnier elogk-gise he

|
S ABTNRAS 18R a0 Ll ARG Ty Sl hRIEL o B e
6 lceme thedBosuisb ol thai D basd bosk Beas shayn tr Figedd(Brk 64 to

1OfPAMGuHR aod B SEEREhviPus broBetveDishowisapber i 07

| un\é\rh%blﬁg 4 éﬁaxhﬁﬁ&%%ﬁdlhaﬁs dTlﬁiCtra?fs@éig@lYmPG’ﬁi the ‘Eﬁth the
tray catch lever cone out fromtray profile

refrcgdmgb‘eprod@mw umif sea:txom G ﬁuesuppbmb)v\U@eban Prapd triansvetrgcskide
| t t

i sedel shE s Brosy o e na: PhbSRaed Bl i e o

mO@REd ARk Préfiles NANMbbRedbWat tHOfrBAt i@OKthe trhikversd Znaiad

43 are side views respectively show ng clanper unit 10

(r¢fpr tofig %pxengo‘aﬁ@ri otathsican rrofilei 0S¢ of Fansyrese slidnplater e
(r#'gll ']Iosﬁé 144y L thdt!hg %wa%ggr%&dél@eg ﬁeetp{ng%fgé Ut & Wlfl r(?jﬁg&ttb gn

upported ’and” transverse 's
clzphplhg po&itiod when thet thams edrskesitboplats Saaoeds fidne thedeft skiede the

Qf the transverse. unit 6 are nounted . to hoo
right §ide and to ArIclagingsPaskIon: Wigndrans e Yilgiplatso Reves from the
Y] 6 (refer to Fig. 39) are nounted into
rlélﬁgﬁégﬁ]}é & dg 65c of transverse slide plate 65

[009Hf Authe tJmlélog' claB@ing, Woldmpdnsupporgplatatl 1 iepushed dewnwhel to a
transverse, unit rotat cla sjti
ol @R G e biape et dDa Birtdable QIR AE e Lhe of
cl&hﬁ& un®t 10y cwmsé}tsuﬁp&@plaémq dt hetitHO 61 BRBMAMASinBOPdyt T @4h
when transverse side plate nmoves fromthe rlght
haye gwore gap when gwimoves de:ecordlng/reproducmg position Z. The movement of
clamper support plate 11 is controlled by the movement of bosses 6b of the transverse
unit 6.
In the unclamping condition, a rib 6¢ of the transverse unit 6 touches arib 11a

of the clamper support plate 11. The clamper support plate 11 is lifted away from the

turn table 9 and clamper unit 10 is at its upper position. In the clamping condition, the
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[0095] At the tinme of clanping, a clanper support

plate 11 is pushed downward to a turn table 9 in

order to place the clanper unit 10 to the turn table

9. Wth the lifting of clanper unit 10 by cl anper
othenyide ¢f thé sib &c b thet trdniseerte it 6 touched thapthegsidé ofwhe TibckHra of

have nore e % t cordlng/r roduci ng
clffag?rﬁusaorzpla%ﬁq rﬂvéh@ﬂs dgpon e gﬁaaaer §‘ems>68 atg | hapd plsp
cl?ﬁg&QHﬁtr Q.ed é_?&in%é?%nﬁq‘()q{&nfs sRfind 83 8RR tfdl: Phnd M to tofate

ransverse unit I'nthe unclanping condition, a ri
fr&dywﬁthtth@twmmbm/%rse unlt 6 touches a rib 11 a of t he

(0P ELIRE] 44 PRty iRl Syl orti T Sy RRef Y- The
lobKing sydlerh Biséta ﬂritggerﬁ’rigo@fsteﬁpﬂ thaPEbnsisty df@etrlgéé@éhrnﬂl a trigger

condi tion, the other side of the rib
slide phate 52 sed trpy tock levsteHes the ot her side of the rib 11

o e D S LRy M T DB e

trahhiecle leamess WHalch trd§ 16t@Vevey 5Siihdlbded aGhtst profRudidbs s, 4 sﬁﬁbﬁer
able to rotate freely with the turn table 9. [009 ]

rifep3p, asgcasdquatresiondia ang aplastierspring 53¢.aVke firspprofmsiogisda
« | ki
p DU RBCI ARSI TS O LS GHRL AT B g bl
lobiing atatertbgg@rr Blid steorpl progrusian aBelistarpayfileaakci S\lﬁédﬁtoﬁﬁmlock
0097 45(a) fnd 45(b re respect | vely a to

(o gy, Kofom Sie 0iobk Fer 3 ohbomaiticsprpe ayd fsde Provides gpring
efRt toRAE B‘aj%1 [tk IJ:\%‘E 53] M8 erstrd rlﬁétlﬂg@ﬁosﬂlcfd dfhe first protrusion

protrusio a stopper rib a seco
5Jariptonsit,an oﬁ®m tecrdate aptabde lockingeffag v@8al. theT: i;tep}ﬁar rbt53b is not
n 53a Vi des an | ocki ng" effect to

to &gégrg_ c%?gfg?%]ﬁrﬂ’éghertlnlgg%r’o’quf’Qpa&‘bg%nsure a stable

[Ob%kIHégocﬁyéﬁlScl& Spelrditddh 1IcaJiae oﬁ@ﬁmﬁa&bgﬁlp BSh aa¥ a?gcgehﬁg
a profile which is used to unlock the tray T Tromthe

arldrcwnmg oketiatiomr[t53n ba tefemidatotas pag of thegppsBdion so drve a tray to

effect to the tray | ock | ever 53,
thgdl(c)?xt)é&lgn Osntlcgﬂa%( the position of the first

[OPOYtHig. S46(Xﬂ1s53§%edl h ofd &gdil bdl@wpfsti&ﬁagrﬁmcsh@mng a&e&h@bﬂﬁp
| ocki ng effect .when the stopper rib 53b is
bemwmaﬁggeaﬂ PeYRPRRAngreskineaes efibe tray ghigr 4%(9) @e47|&1=)aar%

%ru(;{ @Qg giew-gllﬁo%ﬁl%ktf#r]h%iﬁv%% ﬁ)tckfﬁﬁ tfa S Qtasrté:dd%g 84tion Y.

aneously In-a tray triggering
Flgp@& @tiperspedtivecasw b theafi serahangdr droas tlwefrdnt snﬂe iha state in which

e BEy e poked pobo Spndnebotion i JBaau abieSadaepasition Y
arD RIcR¥Y by Braf 1otk 3&e2H3 ?ﬁ%’g&ﬁ o fr6h@Hosida iR e%ﬁx‘{feeﬁbsmon

cam gear positions and |ocking types of ‘the tray
X)4r:vt(aay tins of Dpedatian excephwhey dypl are dnvewso sh@wcragchargy

I [ t It
poefiph S S B8 T i SiinAbr o B B S g
lotid ih b@BimaiedEmbfine abthatdesc sEhn‘d'B%@Bsméﬂ"E’ AlBOE cRrfger at all

| ocked at the standby position The trays T at the

tIrBSAAEMRS Qb eparptipnsyo lock tray T at the shipment locking position after any
operation (such as driving tray T between disc standby position Y and disc

recording/reproducing position Z or driving the recording/reproducing unit 70 moving
up/down to select tray T).
[0100] In other states, the trays are in held in the locking condition by the “inter-

locking” profile of tray T and the tray lock lever 53. Fig. 46 shows a timing chart
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are | ocked by tray lock lever 53 fromgoing to front
position (disc exchange position X) at any tine of
operation except when trays T are driven to the disc
exchange position (open tray operation). This is a

whdH fhaRah deRt KIN@tadesstrérh CRIOMIBY oditién i0 diySehengel p@@m@ﬂ X
in a permanent manner_ at the disc standby position

angl fppestef lmkamgg@ndatonamﬂthe tramk dever ﬁ%gnd)mggerpﬂxdsmlasﬁ §i For
wh A5l Mg ot H0RS AR 1610 1885108 1o

pL&h@tibb%.rcDﬂﬁlstltfﬁcfEs‘ﬂ“kadjﬂ T o€ thertﬁa@'dl’ Hy @/ firepprotugtdm §2e of the
position Z or driving the recordi nc%/lreprodum .ng unit

triggenside Rifte orp/ Hoiwusrankss strang steblgyjocking ¢andiim invhighie trays
ceph B five.do iy poiSn FF 8 e BEHph Ty FIE 47 (5 phERieRPdlide e

52 moked toward th8 froht gjde difil thh dingt peottusinnniPecdfalid trig@endiien plate 52
t he m ge 114 rotates fro posi.tion.to, disc

is @K g&?&bg‘ﬁ géf'ttﬂr%ﬁﬁusi@n gcﬁﬂ’o"fftﬂi’éf E%"lgl?\{‘?lzféék F%E‘eé%‘ﬁﬂﬂﬁ‘& ES&QfYo‘PY

“1ﬁt€ﬁl&ckﬁbg”|b@%eh%§ﬁaﬁﬁltﬂ&qoéﬁ je98e43 sl i de plate 52. For

type hown in Fig. (a), the first protrusion 53a
[Odyﬁl]tTl@plaa!smlsptmg/ 83d i‘sﬁtwcﬂnﬁgea well op ohleanicad wheassis Braad tray lock

lefgt S Sl BIone Budloddtiret bt (A s GE the bals Trpeqot able

toGh&R!E SheafrSktlsRRY dRE 8RERNpOHitich XPHE fHleby'”IﬂwM%h(iilallé?ﬁd to
trays cannot nove to any position. For type B shown

the trapicgich kepen§l (thirecleqtedjigay todej diivep taresording/reprasiycing section
(%) %\é\gﬁj‘“’é goz trhfe;r?epr&ldse F@lesfand 1H$e/ref I &?um rpootl%rt{l’cl)%l f‘f 1? puq{ed by

trddf dﬁ\l’m@taﬂﬁ ub @OORegéxﬁj/hQ t@Qh’e d)tﬁ&xetfay’éa" tl%e§ drdrBlotleikiyndther
IS on i nter-1ocking ween tray T and tra

tr3ygFeRr %t@m@r 9fgra p@ﬂ@f}UHh@sem\%@% Bowpin i tg- 58 Angunloc ck period
g \}}glgieﬂgb@foi@tlhl: trg% tﬁ@agt%p %eﬁathe ﬁE‘}aﬁ)%k ?ev%ﬁ ﬁlgl]g?ﬁe E@ﬁlé 5’3%‘15

I's not a d rotate to unlocC tion.
bdui'g pushedrey thetsecdmdagyretrilsian 82daft thabigeer side platee52 and the tray is

unlfeR {5 SholisBd 54 o Han Papuehaten e plitaiptesd to ngage

W§@{fﬁq;a§qir;vq@ggapuggzgrl ven to recording/reproducing
secti can nove to the rear side (disc

[Od &2]digli 4%k a@prsodwjmewgem o§theidise chpngef fiom the rqzanISicbdn bystate in

ivin ni t ng,to t
whip e o R S Sl SR T sy FrieBEisgine
seOFor070 andiedy cabdh lelriF Site Wiadedas tiRREHT3, @ndl_‘irgthls4§ate ﬂ(ﬂ: trays
unl ock_ period only happens before t he tgg{ trig

Tladerpre lnsked ayst%i@x bpsiieh Y Bk logk dsveer &3 trassreab@pp@r 95.
Trgyﬁjggg P¥s E.Eégloa H‘i’he%t&’r;cfblfsﬂog’l@ioﬁ %ﬁd‘té)ﬁfr%)g ;bolr(tl({a\)eg %% %.lild UD

fat 2 the tray unl o
bapewialidng eibtJdatThetrear aidetud splusﬂaé trapI3tis stoppsd 181 4 cncpvepaation
210 enga vvlthtwgtray dri vi ng_gear it 20.
F

61bf gy tray ¢ Xolylgvercdl I BREatckeley ety lsoteled agdl dhe concave
po‘}p&{lgﬁf cfers ?Im)ttll&g hg??ﬁ)ﬂﬁfoﬂefgﬁ g}le%agftﬁ Gl 1} dr&éh%ﬁgtehteuﬁsc

trays "'ocke e st by “position
reccafdmlg&eplgﬂucﬂpgpommma section 70 and tray catch |ever

[O? &g%g 5%' gn \tflgwts gw{nrgatxe lockln{él ggsté:rg att t es’reg’otrgL tng/rcta;prgducmg
section 70. One portion of the locking system is for the transverse unit 6 and the tray
driving rack unit 60, and another portion of the locking system is for the
recording/reproducing section 70. The locking system is to ensure that the changer

mechanism can sustain external vibration and impact which can cause a mechanism
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Ti, T2 are locked in standby position Y by tray | ock

| ever 53 and tray rear stopper 95. Trays T4 and T5

are locked in the standby position Y by tray | ock

| ever 53 and UD base wall and rib 5d. The rear side
ma]ffl.lm‘ﬂ?lbﬁ othéld ttanspyorfhfion or atishapdiihgd yTh'e locking vystgm ehsudes that

of the tra tch lever 61, tray catch le
thgis 1 80 PTIaRB ok e drRosEe gf/partspBY BY Flghnecshe ﬁp@% secupely ith a
1oE1E1ﬁg dbaek PRY focRidg Bdvick BSed tbA¥hiLde ﬁﬁ’é"fu?@tuﬂ{ is\éﬁ‘ﬂrstt 18ck fé@er
di sC recordlng/reprodu0|ng position Z. [0103] Fig.

93 fordoqating theitews wdsammyt andtriodiving rmmeuﬁ()aand meecond lock
recqrdi re od cin £c |on 70. tion of the
ieh G it REy e PEStederfiBElhRai AR 205 and t ne
tr ayBotﬁrdf\rédkgev&s: b3 Wl dre B6htrARE b3RAIBHoRATIUON 1] of iR
| ocki ng4syst emis for the recordi ng/ repr oduci ng

cagegear dm4 and piveton pitidi plgtedpss. cbne end of twtls lnck Ievess 93,194 have

oA e oR s S el Y T D R e et Ehbardrhotitel
lodkinp @rotiuaivne eHat BfchRMmAimitnsloakiedh effdct wWie th&cki fg?ge the profile

system ensures that there is no (EQESIH on shi and
oruagche@plaarge@flldaaﬂdsasefecgndw'échenrgl ch part securely

(0804 By, 1R EhPE1 85 bk Foropthifye (ENS Pl a0 13G80eh & 93 and o
sekombplan geatrhg 1 tin ark&)kﬁ'(fjgsclﬂ)ndil:lohl GA&rodktfbfmoncE}Bla\dlt(“ g ﬂhaclock
unit_60, an secon 0C ever or |l aockin he
lewo?% CREALES Wi gj‘/%“"éb?%ﬁb’c‘u lapf élz@ciep%rﬁl TlaY eestl 1 op Hacksdhe tray
I
plafEPRecal ratil A Epbtblit!dseon the HAUR UrRGH 5% JAHE firstioth
le@re&3emd ad&pdnqmrcbﬁlb dctkc bmﬂmrgga%pthgléﬂ lhat éhe docarigsay pedr 111
insert | the ooves 1 14c, | 14d and t he .ot her
er it aR é{\}%r pg 5f° °t| SR GO gratipns é’ﬁ%“ haftronelopking
cdﬁﬁ?ﬁioﬁﬂ@‘tﬂ&ﬁi&' ﬁ]Qy/@th:l@@}stéM‘ géartiagy engage the profile
on a second ay gear 1 and a second UD gear 109. [O
(0105 Figi 54a) a51d15 2()aran ﬁlaa view pid aperspretizp atew showingthe first
fir I r o] ea
lo?lbfe%% &4 'ocﬁ’&g 48vi (%:% Hgt:ﬁ Icg%ngeg\ﬂ% ﬁﬂ{n%lg ? {]on&g@}éuo%gf These

drawingh shet tHeOﬁiﬂst loblells%r 9Binegag evhevd 4 Rock HRE6n DBD6MhE fikst
I. a of the second play gear 111 to lock the tra

logk leypisRiengagesavith a geal tO%htlébaepf pcsend playpsanhl Iy Herehyok -
0BG LR i, B 11134kl L R L BBl

ragk gear §éant 4 trhy Hriveraeki6d. dhisi cohditioh valihappef Wi the Thp deive
onfigurations prov deastro itign.to
raf Bt i gt B PaistIc 854 B FeyRL AT Rkt oyt pgsp P EEing
pa3gfod)z.and 52(b) are a plan view and a perspective view
showing the first 1lock |ever 93 as a | ocking device
[Od)%]tfhs SHaragd 53 th @ram plemviaw anda p@mpﬁcnlvo m@w Stiomdiag the first

toffé FLR HheSe Frtuhl d1dof iR it Foekiieyet ob B B sV Berb B otk

poMidiO3h SRABE fitsPRick 1évek 9B eAgddles ditheceadtodtiay1 BeFtheldetond
t her eby | ocki n? the second play gear 111. At this
ag

pley gear 1§ baherebelogkingthessegprd playgged Mi tAd this time, gear teeth 111a

engage a rack gear 65a of a transverse slide plate 65. This condition will happen
when the tray drive rack 64 drives a tray T to the disc recording/reproducing position
Z and the transverse slide plate 65 moves to clamp the disc to conduct disc

recording/reproducing.
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rack gear 64a of a tray drive rack 64. This condition

w || happen when the tray drive rack 64 is at standby
position Y and no trays T are at disc
recordi ng/ reproducing position Z [0 106] Fig. 5 3
[oaayj EllgdS45a)35 é planaiew ahcpi/iag alockungsiate af ther fiselotk lever92win
Shovvln t ..l ock se drawi ngs al so
ORI 7 PrsstIP e e oeleCs vird bl nibe i Brovgsi 14c
loEQcE& irPJ‘ﬁ%@ra%gE’fl 1448 off 'tHeSJarﬂ %é‘ag ﬁtlo%‘é@:fl ;151 @@wﬁ&%ﬂ@ﬁrs‘("lotci& 1&er

gear a of the s gear
93 iseineu;zd ttmnmtngl & hekskeoineh. gigyS4feais aman Vigw shhwmg an

ulibfing, S5 ke ffsslosfae 987D Bif SRR The oS Sl .

lovhred att Hecbiicdpositidny Bl 4caCHf B cahh igé@Szraotd Bvic tiete theirst lock
di sc recordi ng/ reproducin osition Z and the

leveri3siy diraeted tg r@éatwmneurﬁ@p jrestion.olhgre nspprtlh @n@p@t&lon d14c-2

orf 8 AN LIAE P R SRR SREMEh Ml ol e o

fuhttiGd leb@ck | ever 93. In thi S condltl on, a boss 93b of
the first lock lever 93 fits into a cam gear groove 1
[0198] Figotaisaderspeetive view shemige ajstateref the lepkinensy sieamingilzieh

thg 9191\/ aénéllltﬁ?%ir: g\%%%g plto%%ofl 'f&ﬁ&nléf?(?@ t{hg ggsrt l?_cqc?le{/%fgb In thlS

staepha positiemohiunctign krer 186 is ckanggd dondet foatrivefa gebeuam of a
first lock lever 93. .I.n this condltlon t he boss 93b
traysplay/stogk sypteam (& randiying Bekiunithn | 14c-2 of the cam

[od @@}'Flgrﬂﬂ‘é% ﬂlar@é‘l@wvgﬂ%ﬁ#mc&d' Rtk |REKo4 hey %kr% de§1ce in

directed to rotate in an unl ock direction.
the changenmegimnisnoninithd sta® showndmakigyE6ra grotrude portiod 94a of the

seﬁewalpF%FFVFre@{Eng%E%s'% afing o d0bEo L SRR L nche Bof iipks

ths B&iena qm%@irqbg aft thi BrdeOgdalr RIS Yo aCEAdaBe %adkfgea; k@o of UD

cam gear 114 rotates to a position for unlocking t
raﬁk 3%t Thl@ cknditigre wild Bappen aftai the renozding/repredysing secidon Zﬂ a

K BB OBk 6 ARRSAT Ry U 1V P

reé@ﬁhqguﬁplb)iumﬁ@pdﬂﬁdm Fig. 56 is a plan view shovm ng a
iicond |.ock lever 94 as a | ocking device in
[02 Qg8 r> i @psFPesH Ve view oveing the %ﬁ%omﬁlqueg% 5@ thg second

UB Lf U99%hn Flg([:lt loOked4RAdR { n! IAe ?&gﬁbr{l@& bﬁa{ ﬁ%ﬁ% g%?)ng rl1%fk

gages a I ng pro econ
leVﬂ&«é@ntdrhmttsahmkmgLﬁDo@deO% @9 theA:bcdridl $Dtgear] 09gedock the

cltan eFicia Fssspuh OL e 109 B @i s Eheditetinge
enZ8EdrhQR with th€ 9mﬁlu§&d3p$ﬂﬁ%n 0R4 HPWE sBINATEK [V @ JRehrst a

tray T for driving t recordi ng/ reproduci ng
aligngient ofithg secpod U5) g@rg0957 is a perspective view

(03 DERRE s ARER Vo REdivinE A aonian 845 s REGRNpk oo
In9Hi stite, bMRsSROGREh S&lond lock lever 94 fits into a cam gear groove 114d
located at a first range 114d-1 of the cam gear groove 114d where the second lock
lever 94 is directed to rotate in a lock direction. Fig. 58(b) is a plan view showing an
unlocking state of the second lock lever 94. In this state, the boss 94b is located at a
second position 114d-2 of the cam gear groove 114d where the second lock lever 94

is directed to rotate in an unlock direction. There is only one portion 114d-2 on cam
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| ever 94 enters into a |locking profile 109b of the
second UD gear 109 to lock the elevation gear train.
The second UD gear 1.09 has a taper portion 109c for
reliable engagenent with the protruded portion 94a of
gaahgrosee b il ivdeke the same 9dsitiomlis wwbd grehange e stakeeoSiaoctinh
lUD gear 109. [0 111 ] Fig. 5 8(a) is a plan view
®®owi ng a | ocking state of the second |ock |ever 94.
[O|1 !*Z]tI"ig S5Pfsalfan AeRQTR cAthpeat 1 1dex é)?éﬁﬁi‘ﬁ@fﬁn |09§1‘ﬁtlb§‘ﬂﬁ§‘eo?4vhen
t's rnto a’cam gear groove 1 | ocated at a first
it rqiatg@mla dlackwike aiid a mmgml@cécamseg dizesteon] 1 Ratitigha meotidmeof the

oo GO 6t g R ElrBo o fh o b RIS il bR
clodd-Rikid@cidrPfoRISET AR tF§CR dg £k uhi¥6in SekitidnAl NMKe rays

state, the boss 94b is I ocated at a second position |
T do agt mmowe dyring Bisrangeasiongr bovethe HAME pesition; the camasad! 14
t
5o s Lieoh 5 P DRIV AoBuR B i o

mgaafn lgv@d26 fronh adéliel Mr@hgagdifetosafiit UDsgehr D(DB toSa lasacfof o
hange the state of function _|ever

enaa@naﬁ frptehfeAoY egatcklt gBeam thePledp |DGRIF»1 IN& @gsﬂts)aép él@q HQME
anﬁ)rne yﬁ nlid re@%&@& ©%¥n h?zm%&o 'fg%ﬁ‘&?sela qggtr%ﬁe% ?hdteﬁpéate

PEoUnt er - RWise direct!on t1onal
ST @iggers ahie ttziy% "Btoaemgagé toche ﬁay-lfmﬁng @sartunitr?0. sl infacrangeof

ar JF tate in ck-w se di %onto
p Fféyst A Grvepitn e %Frexﬁ ?"tgemsﬁt’ﬂng{)& Srihacangggar
11r4arl3§dtes-|1—n dRolNEr-BRYIEw St od rlh@tr%pﬂ ?stfi@{‘drl\l:e'hqmtﬁerlﬁsc

position, the cam gear 114 “rotates In th
stayldby lpwéitien 1 ingbe rapge bHpesitiRina Y, BRI VNG h@cfellq:wcmby trays T2 to
fhang% the level of function lever 126 froma |evel
agl ng to a first UD gear 108 to a | evel for

[08 Y aGE. D i8 afpefsia&ctRleAYe»G Sldwihg @ staled PAARiBIetHRlAM ddrt VI NG

osition to the osition, the operation is
ropagagcip Acrpsition far wslwé@nga he seeandileskslem:r hdn this sfgiss a gosiden of
th® hﬁ'fcﬁﬁé ?egtgé #ﬂgﬁ: ?aﬁzc:{%ﬁ I%)g%?n czliri\% tﬁgg@agﬁra n of{éq‘tf\(agiﬁg¥¥item
(eIeWﬂydhﬂh@re driven to the disc exchange position X

he camgear, 11 4 rotates in a counter-clockw se
Oéni‘ﬂéds s atmﬁp?qtagfi view shovipg gpothen logking systena that revents a

mé\f«ﬁi@géf @g% édr&’i? g/}%}jrt&}%cii/‘xgg %8%7@];%919%4 b Hé tr%rso?rl‘s‘lj%t]tﬁe

owed in or
reFdrgingﬁepﬂoéu(ang)poam@ch Tbe %okimgﬂymmr@n@r@teatthe changér ch
e ca e 114 is, rqtated ta ,a posit.jon, for
EAR ST T mteriad shifek dnGombrr ot e8a® Riay AL Qe off during =
re&ﬁ&intgyr@ﬁl'o@ucmé Bgerﬁt%lﬁtAtotﬁe kighedidel SBrdnSvérSeadiR $ldtd 65, there is
order to drive ear trarn of elevation system

preeided apinggpduwhich is qa@alllmf geing intg any 6f bolpe32epkta 325 of the
B
re€ot€ingfreprogudin@ypésitlonsthataligh€ray T1 to tray T5. With this configuration,
recording/reproducing is locked at a current recording/reproducing tray T position.
[0115] Fig. 62 is a locking system summary table for the recording/reproducing
section 70. At all times, there is a lock system that is activated to lock the
recording/reproducing section 70.

[0116] According to the configuration of the preferred embodiment of the invention,

the tray driving gear unit 20 is capable of driving the trays T from the standby
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recordi ng/ reproduci ng position Z The | ocking system

can protect the changer nechani smfrom external shock

and vibration if there is an illegal power off during

a recording/reproducing operation. At the right side
pasitidnr ans terdis edchalgzeposition 0owithharafi-dtoncpopstatied At thisitime

65d which is capable of .going intqo any of holes 32e-1 |
al} By duvieE gears & ey il aear i 20gPRie Bpbiray penpedigeetion

C : ot yel t of:ging/ ' .
o< 3l RO [ERREFIL NE by b PE TR, LERE R driving
gezonfiit §0 rathies in an omoeiteldineptioe phottaysi harei diven oke tly ahe from the

current .recordi ng/ reproducj ng t. T position. . [0 115
0By 5" Bothecoaol SR g s ot ERSVRE P E12E) &GP (hat e, and
exlcBEPedhINWidc8 P OGR! RS tof Qfdyl RN tHeDbotdm atrdy. t ITHES sichPIETR the
is alock systemthat is activated to | ock the

opesgtimncifreychangingialt disgs Peinttho disz@hanger 16] Whdle gdlthadrays T are

t he .confi ti f th d enbodi.pent of t
o fies o ' s ™ B v PodblE e efifhesd o Feessipn it e same
tr&f did¥iny ig,ezq Unte2¢ s ¥¥mmbnly Q§8AHBEbSthaRGn3the n%?s i Kepwden the

to the di sc exchange position X with an all - once

starpby apasiion Xt andnthe digrexchange pesitioniX whd glisseehosking funetion,

tray.drivin ear i t, 20 ot LN a;fr openi T
B iCipt e S5 Rt et B e o DAY nBP TS sppticy
theldidcrohjsgef .1 bpdrhtied, shovintht Rargiggy titheiant Reducy @ley pasaibility of

20, rotates in an opposite direction the trays T are
3 Jen one by one fromthe .top tray to the bottom

; o . . e ir :

103 FurtRlySrecbrideoRRE By, Betidy Bifink pByolt 2 s capable

oft dvévibgtall arays riagther thas & irap(Tilf abewe tthe recopingltéposdusing unit 70
exchangi all discs D.in_the disc changer 1., Wil

g B i o s i SOARS g fonce

opfatfoReAkask tandll %’ég QﬁQH&%ebxfs IFREESAANvind B&arSANR0 tdi@¥ina
driving gear unit 20 is conmmonly used for both

traghopemningndirection tas aps sdlidb geandfen driving adh taays bl exeept thicomayyat the

and. t he di,sc. exchange .posi,tion X and . disc eckin .
rep e Epfoa el BoRRA RS st e W0 edifiod PY i dfager stice
pleRsF@rthedf wihidhetht tray délVing iRl 206a8fated i hn 3Pposit @lkdtfon thé figys T

di sc changer | operation, shorten the changing tine

arg AHVeIReRECY eneclroypdhq topitrayyfo dre batiogytrsapbhusy i 13pgssible to eject
o b ElotneP T3 €A T b up TR RRLorpiind L 700k Kbl and

exchatpea allr ajisc§l Dabedier tthen r theordiscndd r epr alstuctrayg Tniabovd the

fromthe standby position Y to the disc exchange, - .
TepRIENEIEPrORUGHNE Hindtn 78| fromat oBnEdy 1o Raterm &i3y- by gimplifies the

segﬁé}ﬁealf& t&@bar¥ihg/i A9 GR& SDOforhdie hdr@Vithfl | ¥yNOT 98B6ve the

nit 20 rotate 1n a tray opening direction as one
resoiding/rgpmduding udit i70iin gheadiibc chramger I &iglemll biteoneradpheatrays T

the recordingl.repgroduction sition since, fhat tray,. .
anh ottt pOGBTERSH) S8 HPst RRuED 2t be Bastf SThe S fflgriving
geah At DO 8ad b@YormbodiyNGed Mrtbof¥sHudllial €% iriysANbARRES tHe&tandby

direction the trays T are driven one by one fromthe

passiont Y apd tlye disecxnabangenpasition X pnd glisciche¢lgng Sinstipn ghergby it is
poesgi%fet to simplify the design of the tray driving gear unit 20, simplify the disc
changer 1 operation, shorten the changing time and reduce the possibility of tray jams.
[0118] Furthermore, according to the embodiment, the tray driving gear unit 20 has a
series of tray drive gears and can rotate to the RESET condition, and the trays T at the

standby position Y are engage with the tray driving gear unit 20 by the tray triggering
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all trays T other than a tray T-~ above the
recordi ng/ reproduci ng unit 70 at once, and exchange
all discs D other than the disc D on the tray T above
the recording/reproducing unit 70 fromtop tray to
uri056 efMlritheiray dHvingPeaPhdif 2@ fothtBeto RESBERGAItIOH. Thus, for each
exchanging all discs D other than this tray T above
exchanger ecthedlisgyDs dlw trdyc ilngrotrnde tathy dise Isachiinge pokitinge¥ and

re Y€ sy iR, B o PR sl sl e e

opeadtRntdf@¥cliingitiondl digRaD, silivetit i Yossible B pGOIABO DYorits 86l of the
for both. shuttling the trays bet ween t he st andby
empryitiay dnwithew@pemiag thesteeys oehaKgaeposi tion X and disc
cl.L.on: . . iRl i
RO Re e g ASHE B bgch, B9 B 07 (P o
trayhdrick gear Bharngeairivie grae Latandrhotohotrie drive @eah2§)gira Geparated

ti \nd. redyce the possibility of tray . jans. 0.118
fr@hﬁﬁﬁ@ﬂ%be@r%ggz St P 0 therth i Phehd the #&fdla%}s thetefore
thE ey EE BEar B¢ 26 B BP pfpuBRUILES nitch et Ly’ ARSison
wih atphier ai$ baddbgnsprostidn. on Y are engage with the tray

I VI I nit,.20 by the tray triggering 35 unit 50
[Oi%]&tﬁ? ﬁ&eﬁqrragc%ﬂlw ng¥f§e%{rlb<zfﬁmty2ntzél'le? 208 e;gsarléeé‘t?eparate
frGANHE tsh® gedihbiStiy, tiireBAChe BXCHANEE Rbr LINE < $6 rpgl#tg&%ured

trays T protrude to the disc exchange position X
mpelt more ¢asily recanparisby wihsineibody Yonstaictign. obertifer.cntop devel tray

to bott.0 Thi s, sinplifi.es the opetatign of. .
a3 3 R P St BB o Frbld e ORE Rl Bbasin o g iy, and
theirs@tibhad théverivnt of thdp 180G tyayt didve geatiis hRbifeROER B lower
the trays one by one. [0 119] Still further, according
leyq) drive gemrbEnughike stoprer ribsyhereqfy elhysalktray ddyagrasyare gpiven
_ [ t . Vve gear 22 and bottomtray
to é@%@g%ééﬁnggﬁ%g?§ﬂ§§%§¥%€éd& fromthe shaft gear body

[04 PEAStilL further, tdecordligf to the ambddinghe] thhadditiaddl r&a8gn is provided
therefore the tray driving gear unit 20 can be )
torfaRR 3% Ve BN 2hisAY @S SPRSFT irReconPlassdsiiwesh twp tay drive

gdafd ﬂ'%&ﬁf POy GREST Th@%&aﬁt& ri%x% ?todanslc d bs bLhhgy gear ein the

k
according to the enbodi ' tray drive gearss-ar
rotationalameveniend of thretrahdfivingegear boit 20, ardecanf redacet the sizeanf the

drivin ar_unit can b nyfactured rmuc e
<) e Ry i AP it B e il A05gs not have a
spaebrtrify 23,ahé AHvé @¥& pitchadiamehet Yi€eddQad prévided t61a] tGuimference

shaft gear body rotates as one body therewith at all

equiviptent top dotak Heoke Jonencosmanplatgvetatian, apd thisdneregses gheediameter
(ﬂ§§$%%¢aﬁy§g%§gr is transferred to the lower |eve

gear rough the stopper ribs thereof. Thus, all

[0t 220y Still ifireheg cadcording 6l thev &bodimen)taat wppen tevel tray @rive gear’s
throu_gh the stopper ribs, [01211 Still further .
SteRREBFIRPHENSS @ IPWET kel gERyisive geahe StampRr ribe Hapughatha spasar ring's

' .QVi: . -h _t i |
PO ol BB 41 BEF880 0 82 o0 v
leedlj teayedrivet geae & foraddner rotafdén graoeationalndjirezfox af tikctispeadevel
[ h
.tre%' grli‘\r/g%eagr.e ajl:hllls? tltle ?otational movement of the top level tray drive gear is
transferred to the lower level drive gear through the stopper ribs, and all tray drive
gears are driven to rotate one by one through the stopper ribs. Specifically, the size in

a rotational direction of the stopper ribs is designed to equivalent to a multiple of gear
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rotational novenment of the tray driving gear unit 20,
and can reduce the size of the tray drive gear,
because, in a case that the tray driving gear unit 20
does not have a spacer ring 23, the drive gear pitch
teéth PiRhidg gt shdrefops thel siepper tritisadan Wohtdtrie efuhcCether in a more
equivalent to a total stroke for one conplete
stahde WeY-on, and this increases the diameter of the tray
0y [
[Og%ﬂoﬁllge?ﬁher a%%él?d]lré%s{ci gﬂ\;e{rﬂﬁ(?d;ﬁ&gf ?tf/l‘éoﬂ’oggpf%stboprgbﬁe the tray
driviithg peeshest 20 Iwnhea dusweyt turn a;yhlcllt |13/queaientstosd1® p@tek stroke for

ri.b, through the,spacer rin per ribs,
Y AR (heclivpRRerngs BRI TEvAndby dsiiony fhereby the
m&ecﬁfthe ﬁ‘&ddﬁ\lfhe%éaf’w be 1eRY&lq tray drive gear is forced

to rotat’e in tThe rotational direction of the upper
[o1 Weﬂtlll ﬁurthyr, dcaor@ng ¢@the enrhodimenitethe dirsitgeartabthd\leaeayt's gear

t he t dri f dt
rofl b5 S RAPEIFROLIE 10F FOY GBS J4 1S Aeloor Sparing g unit 20
t d t t at b
e b e D0 Spect T cal Ly the size
¢s

[0125] %ilk Burther, casadrdifigr ecthe @mt@fhmm @wmgpert kapeipofile of the

eS| ui val ent f t eet .
PR SEgRH TRl ek B sces ok b Bl cifflch v
thé Ara§adtiviag ar uRita20Maker itSisakigpetvdyby [tRel Z3) tﬁ'ggéﬂin% unit 50.

further, accordin rg to the enbodi nent, it is possib

Thegebyy theitery 'k ean starhip maye ymeRjhkychyrthe tray dripingigesr %Illblm‘my
[Oiijfgri*“uwﬂleﬁlﬁb gxldlxﬁlgtatlﬁ§ﬂé Ite?er}'elaeeﬁﬁb%ﬁﬂherﬁtﬁl? Iﬁ’?o%g ﬁgg fslf']c(lee plate

rom P'Screxe ange posi
529halmj<ﬂ1yc dmgen sontrbBedind ddhieated i by ¢heodant ket of thy calnigear 114,

ear, can be r 24]. Sti | | t her, acc rdin
Wwhcge th?éag&ﬁ?&aﬂﬁég Tsotlh%g %(?rr i fa%yst é@ﬁrlgﬁermé 3199692

r
PABAgRE kBB, SO SPELDIhf nly CAAOEIER ) T

stamylby pesmolay tWhergtheican gear t1460tat¢in23faySt bpénifgidiréetion, the

B R R R R e S I

agﬁﬁl@tkthe h’ays 1dckayves 598R thehdtdckairtchiéh, @bfiel syme HiaRoeigg rbﬁles
he tray drivi n%hgear unit 20 after it is tri ggere

omth@pkafealgﬁnflrfpw ot pi} mechpnicalr glagssigy, to pygh trwy moyan -
sl T T oSS e A, Rt A 38l Ml an

lodmmdﬂrreme tith@ &ﬁtraygn afilooking lis shertls alﬁeetnggfe’nmgwsltda@lﬂé §8

n@:q?gngrer IS cg roII and acti vat ed B the cam sl ot_of
a¥s [éust bafpre pu rtEe RS togRBReAhe tray driving|geqrs By

mmﬁﬁlzég {h¥itha9 1 hA¥Skingd P ctkdr \GGRIhADrsy TR AL & 52

pushes agal nst tray ever 53 &@nd provides a
[082'H] ohgth;ttagg@mgmhlde patad( istheingt mayes! forward, the smghey profile on
14 rota

o bl ot tesegn ST LT o8 Pt aysdrigpét b, and

pu@ﬁ’ﬁﬁstra% S8 theodikd Bhagde RisRidn!e ‘I’Hlstc%té%'aﬁtaﬁvéﬁ&tﬁée that
push 4&gainst the tray Iock | ever 53 in the unl ock

thelfraxsct awgrlargaly seharatedne thei standby ipgsjtion [¥r, 061 lirksd to any other part
than the housing and the locking profile. This prevents any problem if the positions
of the trays T are slightly shifted at the shipment position. Upon, being triggered and
pushed, the trays T can engaged with the tray driving gears for further transfer of trays
T to the disc exchange position X or there can be a purely pushing action by

triggering slide plate 52 itself if the stroke allows for the trays T to move from
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on the plate bend follow the slot on nmechani cal

chassis 3 to push trays T nove forward. Thus, it is
possi ble to comon use a triggering slide plate 52 to
open and lock trays T. The tinme for tray T unlocking
starsdbypositioasy todisd éxchaege pogitohiXieTlpk ateateS anothed astvkstage for
tr ..J j.ust hefore pushing the trays to engage the
the bty R figesFariovy RPUONS Rt Ay WaterT: oy 7
()‘lﬁkfﬁiﬂﬁég,a‘é@éﬂd tB SRLERLSBREN! iR ¥ridgdrio QLY phte’ Bibgéd
[As he triggering slide plate 50 ril%g tr)e.lgngl veed ljg%
profitedzand folldnes the icgmeprofple whithechemicalt thassib 8x iTbe @rafile shayiges

o P B 0
tr%ﬁ@ﬂ%‘ 6f trayrssr it 918 tify's lbigr SRS PiheABURBIRGRA 8AVard to

e trays T are Iarg.elg separated i n the standby =
enpege thedray\driving gaar uriéd0+ dhetrigger profileig fermadraarihe éggering

hQusi.n nd the, l.aockin rofid.e,  Thi vent s _any.
BRI E2 A O 8501 B 6458 B e b R B B o e
b&hiahd fowiRkstiddahs trhﬁsm@gemg,sfotréeo Ritchip® betwlen t@ tray triﬁger rib

triggered and pushed, the trays T can ena&?ed Wi t

andyke friggpring slidapjatgdrugeer floyer pipitihean hereongpled ecurately.s
‘ ; L .
(0820 EIrBE cBhSanRAE RROARIOAS) Hhifl folianichP £SR3 3615
arrdnged to hdvetviadosd liedkias and stogsesf ovs thédreidgerns slidet fated2ds being
from 37 standby positiop Y to diisc exchange sitian
mEVeariPE S_&?@E}( gest %?@@H@W&hp%g@merthé rﬁ'gn btlase b fisey
excBafdeGRsItdE W ahd OdS pRIFild SR Eidderihg S¥dedS1hdi5DGs SVSLLID the front
[0128] Further, according to the enbodi nent, the
andravgryefrom ghestraydleclplexe8s 8exiblegihsr Thetwayildak lbesrts lbdk profide

t of i.| i cal is. 3...Th fil
whl G RE Rtetiack ol bas e Givs CanSResting shdd SR Rt iflosk
profigd jRheslagaitieth 16tk 1bRer GRc¥i18 €4 SetlaltRtter IoblIAL bffeétut SMIpment

trays T at the trays trlgger zone, trays T then being

cqpdifivad Thoplastiaspriag oabalpek aver pushys against mechanigal (ohiassis 3

A file ks f . ' i :
w85 88 g B o R s OB i
frbmic@gﬁxcgdngfﬁipbﬁtibﬁersemﬂby&pbﬁﬁ?l Yo be beﬂt ang to

W tand the trays triggering.force. Pitching. between
[Of ﬁ@h ﬁsqrﬂvr,ttwg’@&&meaod Lginimzed apdhielpqigis dnmediafg affes each
3 1l n ' t .
T SEE RY rREAl G e SEAMIOM P AGE Rl st
theeudshefifecsive ddvkig rest. cWhetbthe teayrlamgees inshdforwandatiteotian, the

hej S a sl opes I he.tri.ggerjng slide plate.52
iclofe e Sttt Fribr Stz OLRd S predReighe e I
thB QRilpkieRNoLR chbittidd, M trayPBER et SRisHoBshle B} R3O IEthe

position X, the camprofile on triggering slide plate
trigpeting slisigadate ook peofile orinimizgsdhefay play @ap forarayrlagk leyes3.

| ever'.s flexj,ble rihs. The tray., ock,l ever's | ock .
o, BFEME oG e a1 48 mot Bt gt (L po Y Eordtog pfagucing
pdsitéynsZ dnd prel @S thendfrShinale/ind i the Faokidditeeibn unless by Means

ushes agai nst the lock lever profile to get a better

of pysking §y ke wiggering gidephand2. condition. The plastic

. | . ' .
TR 55 i e TR
joirfing paxy thatl cartotate bihRsdlf without iitefertipl with B2 other levers while tray

T passes over the lever to the stocking position. Tray lock lever 53 with plastic

linkage joins the separate levers into one part for cost reduction and simplifies the
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fromdi sc exchange position X to standby position Y.
[0130] Further, tray unlock period is mnimzed and
the lock is immediate after each tray T is noved to
standby position Y. The interlocking effect of trays T
m@tﬁfﬂlng(ﬂﬁd)@‘gﬁ Triah dookdster&Bican ictvs skparhte Separte subkete th¥\hetation of
the tray T noves in th? forward direction, the tray
eap}g,queq dips motaffecpthertherileverne | ocking direction and
creates nore |ocking force. In the shipnment |ock
condition, the tray lock lever 53 is not able to nove
as the triggering slide plate |ock profile mnimzes
the free play gap for tray lock lever 53. So this
only allows the trays T to nove backwards into disc
recordi ng/ reproducing position Z and prevents them
fromnoving in the forward direction unl ess by neans
of pushing by the triggering slide plate 52. [0131 ]
Furthernore, the tray lock | ever 53 is |inked by
plastic |linkage to- create a joining part that can
rotate by itself without interfering with the other
| evers while tray T passes over the lever to the
stocking position. Tray lock lever 53 with plastic
| i nkage joins the separate levers into one part for
cost reduction and sinplifies the 38 nounting process.
Tray lock | ever 53 can act as separate 5 parts where
the rotation of each |ever does not affect the other
| ever. 39 What is clainmed is: 1. A disc changer for
storing a plurality of discs, transporting a disc
selected fromthe plurality of discs, and perform ng
recordi ng/ reproducing information signal on the disc,
the di sc changer conprising: a plurality of trays
whi ch respectively can be | oaded with discs, can be
noved substantially in a horizontal direction
paral l el to main surfaces of the discs, and are
stacked substantially in a vertical direction
perpendi cular to the main surfaces of the discs; a
tray driving gear unit capable of shuttling the trays
bet ween a standby position in which the trays are
stored in a nmechanical chassis as a housing of the
di sc changer and a di sc exchange position in which
the trays are protruded outward from the mechanica
chassis thereby the discs can be put on the trays and
renoved formthe trays; a gear driving nechanism
driven by an electrical notor to generate driving
force for driving the tray driving gear unit; a tray
triggering unit capable of | ocking/unlocking the trays
in the standby
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position, the unit capable of pushing all trays to

engage with the tray driving gear unit after

unl ocki ng the trays and capable of driving the trays

outward fromthe mechanical chassis toward the disc
Warchahgeedxsi ti on; a recordi ng/ reproducing unit for

recordi ng and/ or reproducing information signal on a

di sc pl aced on a turntable; and an el evation unit

1.020aR] @sObndiRét et ibiing BGALHIROLE AREQMMEISHGHHEIH dié Sblected

the turntable in a vertical rection to align the
froragbe plungity of disgs,cindgpenformirtgoregondingyreproducipg anfermatitinssignal

{lll]ethe ggpo:&totheturntable wherein the tray

onyibe Jisythg e FYMRYM BNl y used for checking the
di scpphyalitfl of MhyAOwRich rés{pé‘é‘tﬁ/elyocd?wét JobdtR! With WRES chfi 88 moved
t he nechanlcal chassis to the di sc exchange g05|t|on

suﬂostenmalbymonr hotiizapta) elirection paraBelctapnsinesuscdsmi the disss,| and are
t f di ti t
s Pl g ¥ entel Phioo PR RLEAT e BoBP Bt e

dids; .closing discs, and each disc can be checked unti |

it is closed. 2. AdISC changer for storing

pl uraltiayydriing|igeat uni rf@ﬁ@lﬂe rafi shytthingithe t@éﬁ é@twn a rstapdby
potsnﬁmpl %}ﬁ!iﬁ % 4 IX q}esé?téred efcﬂu%ﬂ" c'ﬂgss sasa h(%Uﬁmg cPf the disc

recordi ng/reproduci ng |n I on S|gna on e ~di's¢c,
chahgerdinda dibaaxgbiangopaiticd rngwhléﬁ the phyy @&k |ptr<ytnafedtdu&ye&d from

whi ¢ espectjvely can be | oaded with discs,, can
thergRre anig] Bg%saﬁtth%@sythﬁﬁhsgs 87 Pe By tﬂa rrazé%%qdorﬁmovede form the

rallel to main surfaces of the discs, and are
tacked substantially in a vertical di rection
per pegedrcdrivang trecharesmadrives hyf @c electoicalt metor db geaerat driving
ri.Vi uni t ca bIe of shuttling the trays

foﬁzgtaf&k&’lwﬁg g%&%’é’b‘%”‘%%‘?aﬁ >in which the trays are

st oraee}a?; Ariggd¥Rgh@iit 6 abfer@ﬁﬁjcﬁlr@ﬁlr@odkmgst}ﬁgtr@fs 1hhtﬁe standby

di sc anger and a di sc _exchange position in which
pasition; thayimitpepable of pushing allitraysrta engagsm Withibie iy idaivingagear unit

L c

af@é? ;ﬁrtﬁ)@)e% #glfer rrt1 %ﬁ a%ﬁ %erqgabze of cﬁﬁnrzlﬁﬁa Slfs 815]m1apae érﬁﬁé?n m%nlgamcal
chdsslyt@mam/thamlsaleaeEMge@bsltmﬁor to gener ate drl vi ng

force for drivi n&gt he trgfy driving gear unit; a tray

tri ofyEFsordng/renrodusing, pait for (reraeding, Imd{ s clepradusing mfoagf@tlon
: qﬂg}g anline unit capabl e of pushing
Sl%rféllbgrgg?/% to gr?agqg}n%t e tray driving gear unit

af t en elavaoii ungt tatpabkerczfymoalng tha pabtding/fepdsducingguitihwith the

trays.outward, fromthe ni cal chassjs. toward the
ikl iR 8 il ShSRiondn. Al naC Beardieg FERRE g Wrd oy and

plh&¥a dl?@&( ﬂie"iﬂiy%@ﬂ @k thabRduci ng information signal
on a |SCﬁace on a turntable; and . .
wherein the tray driving gear unit is commonly used for checking the discs by

driving all trays to protrude outward from the mechanical chassis to the disc exchange
position, the tray driving gear unit is capable of individually driving the trays from the
disc exchange position to the standby position from top to bottom in a operation of

closing discs, and each disc can be checked until it is closed.

2. 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:
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an el evation unit capable of noving the

recordi ng/ 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

tur natpibtaeh’,‘cy ofteaysi whith eespeaivelyr danibedogredrwitndiscs, san be moved

uget%g}ganlgylﬂéf d ! Ogaé%g]rggtgal nﬁacgelgﬁttﬂ Iégzﬁg sglyfaceg rolf\éc e %15%'5 Iand are

starcﬁe@ E@Bswﬁlaﬁp iPdWeitlRdl Siddioh eeg;reaafcuﬁe to et MR ubfa8d¥ of the
he mechani cal chassis to thée disc exchange position,

dmdae tray driving gear unit | S capabl e of indivi dual Iy

e % Py o 858 b Rebie o Pufiiae TATTeRe Bebha g i fipavy

pokitioflif WHiéh the3Rgs aroredéla nchE@m@al@hEﬁlstSQiCﬂf(ﬁﬂmlngﬂthe disc
it is closed. 3. A disc changer for storing

chpngqf angl @ydigr exphange pasitinnsipovhich gheatrepssare @é}te@@é @utward from
thé %cl?%ﬁ'éa? fl&sgls?lfl rgﬁft%é ’d1 anrpl?er élﬁroq'tﬂgtrflys and re;[nﬁved form the

re Poduc ng in orma
tragrlssc the di sc changer conprising: a pl urallty of
trays whi ch respectively can be | oaded with discs

be rPogedd drivimss mesbaniym \driven By ey FleeFeal mator de gepgrate “driving

f the discs, and are
fo%?ﬂ&erg\hg%%se{{gdm g}lﬁﬁé/&i‘%gﬁa?vert ical direction
per petrdy ¢uggeringourtih eapab]enoﬁlmkmghmlawkntghﬁxedrayssn thd standby

(ot B8 e i f PSR o aheveh il gy gt Belr uni

af@? Qﬁl%gklhg i tFRG AN b&;ﬁl’bl%ﬁfﬁﬁg B8 trayOuMalbireh th&Biechanical
disc changer "and di sc exchange position in which

Chtafhies@W&Sﬁbthaldécmxdlangﬁeﬁﬂbm,ward from the nmechani cal

gl gL SR R NGRS e

sighal ¥ie8 dixg phiteé bf attlitneabdle; @4 Or to generate dr| vi ng
force for driving the tray driving gear unit; the tra

tri ggeslevasionrimit capphlglof Teving dhg FRePTNESTSRTOCINE it Witk the
i, £ AR 0 M WELln PRARLERE IS B and
plafetaaiiswﬂtheknaygmtdmaurambleand capabl e of driving the
trays outward from the nmechani cal

sis toward. the
oK A e 8T e G S ' SO Posd LRGeS s by

drfv‘i’ﬁg 51@@1%5/51 lofter AR/ Qrtra&%wglﬂl?d RQotdi dé)fe%?ddu@ﬁh ﬁilﬁf&ﬁbrotrude
di sC placed on a“turntabl e; an el evation unit

oumgdli’r@n d¢he mha:gcatl lebassisctorthié dg“»p reeiphmg mOﬁr@ounthe tydyt driving

|
POt 7P e 5% dni R iR o R O 1€ B by poiton
toQhe 5tA8dBy PosithiH BoinMBp tte/bottamlif;a YheedtRinToft d16sihg Alscs, and each
driving gear unit has a series of tray drive gears and

digesganbgicheeked until it is closed.

3. 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;
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to RESET condition in which all drive gears can rotate
as all-at-once, and wherein the trays at the standby
position are not engage with the tray driving gear

unit, after the tray driving gear unit rotates to

RESHI trap ndtivinggeart heit taapyble raf gsj;mttlimg thenittaysibetgeeana standby

pushes th to en e ray driving g
pciion In avhish the 5% kTR0 S8 £ SHAPARICR SHERLR 4 eioutigra che dise
chtaﬁ'%e ta.'hé)é dlsd Xidﬂgn&eﬁésnh&n R ONCHREE i< dre Préthafoll RERrd from
onprising a shaft gear connected to a dri Vi n?
the mﬁchmnmh dhassis$heatly tha dides can bdputtonahe trays/andpemoyedifaem the
nounted and stacked in a | am nated manner, and each
13YSay is driven by a single tray drive gear. 5. A disc
changgearak iR iiehdrisrt | Riveh By aM@lestilall Btor '8 YeeHErale ddving
gear 1I's provided wth a shaft gear body, conprising a
fomdbtd@eagtt@dmyetxve@gg@ranmuw ng.source and a shaft
the tray drive nt e d sta
'n e Sy it b aaR o uBHLE o B O Sanavy
pdsitieadthe Anithapafe st §1ibﬂfrig ADEYY sab engape avitHthe Srag Iiei ar unit
therewith at all tine; and wherein each drive gear

after pplgclgng the teayisiand capablegfshiving the ey eerivaE Famdhe mechamcal
chh&i 8w Be Alsc CQ&#‘E?TPBSIBX .a predeter m ned anount,

en an upper leve dri ve 42 gear's stopper rib

pus rtesedocdlﬁg/k@Muci@vahlt tibayeadidiig apetr’ pridapingr information
in a rotational direction of the upper |evel tray
signal ga agisgplaced enpdviable@af tray drive gear is forced

t0  frPhBb ol k1 A6Rhe hd FEbLH RorSORPREY with the

l evel tray r|ve ear Bi'sc chan according t
tunitzblenitba vetieakdinectibn|te aﬁgn mlnﬁerecpaiu@/repm@cmg unpir tova tteyd and
lbet en t tra ive s adj acent to each other,
p?cﬁ’ é’¥‘£ﬂtl e upper level tray drive

g earwﬁé?mh@ﬂ@tr%ndﬁﬂﬂg tgéé}riﬁ‘ﬂxt Ha®h 3t bR e igbard ahd €4n rotate
the | ower |evel trai/g rive gear, thereby the
Il

to FRET envditiangnarhienali dripe ewsje@ rotateagHl-gi-encedand wherein the

tra%?%% the stari%lbg1 oglti%ﬁ ?{glt &ég@ wn’ﬂgché agld\%n\}:ﬂcﬁqgea%%{teb@er the

St er? Moy are safne

treySdrivifg §éR @ﬂﬁrrofalt@&o ®ESHEE cér[d&ltYon;i Iﬂhe/&a}g eigerih$ @nid inidves and
in a rotational djirection of the stopper ribs is

pughes; the bays te cagagewsitiothe tray diiviRg 85apPRit.of gear teeth
pitching angle, and the tray drive gear teeth align
after all stopper ribs contact to each other, thereby
4.t he Aldisctchangedacooedige aw claam 3pwhercinviha ttayg dnivires @ak is provided

ray I sc__exchan position eyenly A di sc
an%%‘it‘ gS%‘h‘Eﬂ‘g{ AYIPESIEE &i %%?ff BN ETEPHCG 1 thélvmg source and a
shﬁﬂt(ﬁtWHi@Hkhesﬁﬁyohﬁv@Eeéﬁ ae mEGAtYE 288 HackRRS B £1dnAWREd manner,
| evel tray dri've gear start to rotate equivalent to a

andeaeh trax isskiven bpe singld ey drivergearfrom t he di sc exchange
position to the standby position. 9. A tray driving
unit according to claim38, wherein the first gear

5.t 00t A dc chi¥er according to claim 3, wherein the tray driving gear is provided
with a shaft gear body, comprising a shaft gear connected to a driving source and a
shaft on which the tray drive gears are mounted and stacked in a laminated manner, a
top level tray drive gear is fixed to the gear shaft body and rotates as one body
therewith at all time; and

wherein each drive gear has a rib profile with a stopper rib extending parallel

to an axis of the shaft by a predetermined amount, when an upper level tray drive
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tray's gear rack has a shape profile for easy

engagenent of the tray to the tray driving gear unit

after it is triggered by the tray triggering unit. 10.

An optical disc changer for performng at |east one of
geatie sopperatl pushesto adeperddvaitray drivieggeatis soppén mriran rotational
di%gﬁé’[? g{ @glui)g Fzyé ﬁ{ﬁrﬁgf%{ggmgheggggrr VEEII t?any &rli]\%rg%tag is ftopceed to
rofaBCRItHE REALISHAT @EdiGioR Of Hehippereydittayairive gegl f or m at

| east one of the operations of recording and/or

reproduci ng an informati on signal on an optical disc

pl aced,. t l.e; ja. plaural ity of .
6 e roi e her ePAARIRE, Bloffofiss oBlertl 4 Jehdt TR, fber ring is
pro¢ided vetd@eh Ro layrdivetoeasfadjdcattsto ehch athegahaspser fiag allows

placing a disc on a selected one of the trays onto the
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9. A tray driving unit according to claim 8, wherein the first gear tooth of the
tray's gear rack has a shape profile for easy engagement of the tray to the tray driving

gear unit after it is triggered by the tray triggering unit.

10.  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;

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

a tray driving gear unit 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, the tray driving gear unit comprising a
plurality of tray drive gears and a coupling mechanism for coupling the tray drive
gears togefher, the tray driving gear unit being configurable into a RESET
configuration in which the tray drive gears are coupled together for rotation together
in a tray-opening rotational direction;

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 the trays are coupled to respective
tréy drive gears of the tray driving gear unit while the tray driving gear unit is in the
RESET configuration;

whereby rotation together of the tray drive gears in said tray-opening

rotational redirection drives the trays together to the disc exchange position.
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