DISC CHANGER BACKGROUND OF THE INVENTION Field of the
invention [0001] The present invention relates to a. disc changer,
particularly but not exclusively to a disc changer that stores a plurality of
discs therein, transports a disc selected from a plurality of discs, and
performs recording and/or reptbfuciddAa¥6rERtion signal on the disc. In
the specification, the wording of "recording/reproducing an information
signal on a disc" refer, “at o) in information signal
on adisc and repr?ﬁ%%&%é%é?n&aﬁi%@ﬁ%ﬁn disc" as an
Fibbrd\thdavformoof expression. Description of the Related Art [0002] A
RN eﬁtp Léﬂ?? (\:,h 1ger narmally has lurality of.tr housed within a
[ cas%g, vv%%? eachntrg%aagnrréﬁéga %%gﬁ?ff 8n38%%%§aaﬁ§83¥§%ﬁatm%ﬁﬁduswely
torgplisaisbaiser dranersnglests sintlesdlected trayonra mais tsalesth from
a B15elaptesk gub dray and. ressing an,eject button the main tray
garries?};the sub fray t m%%,’g%?g?ﬁ%%&gﬁ&g@rp% ition Wi fﬂlpﬁ{gléggfhél%al on
theréisadEolisvener thcatidisc tbxcvartjegpositiondatingptting cnexehamyenofion
sigrdisgn A discrcanthen be plaged o sub.tray which, upon receiving a..
%Lﬁtable signal, tofiether wit thé% m% rilh I'E%g?/r?énr‘%/%fﬁéngﬁ)g@?nlt%ntﬁégg?zgr?&b@l/ disc
argo SAREAdGIAGe atadpymatishiongtab Suimtray departs fronatihesisinl traym of
exlpr&afipnthe disc to a storage rack within the casing which can hold a
plurality of disc to be played. With this configuration, only one disc can be

input or exchanged at a time, and to load a disc or replace a disc, each of

D& nss b hedayabaveto be ejected individually transported by the
main tray. This can greatly inconvenience an end user since, more often

[0l AotoRmE RS tRBAREPTENR tHen e s o el iy e fonys prenisetiofithin a
califig, Wieh user Wy lﬁr@ﬁé&?t@@@m@ 5%%%&?%9& %%ﬁgtﬁg%g&?e; ?cf)lg fdisc

the discs inside the disc changer and to find out, it will be necessar

BRSSP RRIES A P EatRtESY (0803 Her khvrleind stbligey and by
deplranper Nasjacumber Gk SHira%s aRaRISROME IR Kawanth e Maiyy

tray is used to transport all the sub-trays to a disc exchange position.
i

PSSR T s THE CEAUAgy ty RERFE eV tRES) dhiehdisereagbapge position for
inpuaimfaetuxicigingesis Odide digschan gﬁiﬁ’ﬁﬂdﬂ}a@&i@l apd m{%emgh%pon

disc are still inconvenjent. Further, returning of each tray to its standby

reCeRANE & SRUARIT Sl tadeher ith the AR v CATEHA GBS [HENAe Handby
poidise. Chtetble" standtippovhioh, alowsbaufrabpsr o bRy SHO hgiiR1eM dhrry the

disdci § Beél%%’aiétéar%%ﬁ%?t‘%‘?‘?’tﬁ%oc@smg gv%?clzrlllgcgg ﬁg% etlhpﬁ&rre%)l@ of disc to be played.
With this configuration, only one disc can be input or exchanged at a time, and to load
a disc or replace a disc, each of the rest of the trays have to be ejected individually
transported by the main tray. This can greatly inconvenience an end user since, more
often than not, after keeping the discs inside the disc changer for a period of time, the
user would not be able to remember the correct arrangement of the discs inside the
disc changer and to find out, it will be necessary to inspect the contents of each tray.

[0003] Another known type of disc changer has a number of sub-trays arranged on a
main tray and the main tray is used to transport all the sub-trays to a disc exchange
position. However, it is necessary to have a main tray which increases manufacturing

costs of the 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.



partially overlap each other. This allows the content of the trays to he
checked. However, this method is suitable only if the disc changer has a

few trays and further, such a function does not allow discs to be
loaded/replaced. [0004] Further, in the conventional disc changers
mentioRBY absvelapreis ineledy s skdsaGhecktafaioyigosition whiting d0umber

ofapyAiselRCtRt iSG tQuarRRSIion fon ke PJ&Q&‘M‘V‘?&Q%%% OFS’SF%%?'M}E:h?rayS

tray is engaged with a tray drive gear train, and keptin osition only

PR RHt SN HEREe B the Gear Hain éﬁgé@éhﬁ‘eﬁ‘?@ﬁﬂt aofeftsionapf domstorhecked.
Hoelbvennarauenihy theutiays aranat ‘L'Pl%_l dise EHﬁﬁLyefaHQs @'%qpiyg 0Ly ffurther,
n the

the trays can occur if the disc changer is transported whe trays are
SISt AR5 IRR Saehoe allevkitrgtsvRe s ddvrmiered-lock all the trays, an
[GddifiDaaheiving csmkes i RacIed R HARCK, the Joek ng%@t%}g’g—t?{[}h@trays are
e

driée the trcﬁjys. In general, a. complicated design is needed to loc

Yrads. ReYockg Hevicy AL ol eritiBhal diskeeRandicusually mesidisn for
reposdedimertoadivate thaiacking fupctiamasiting af the dra% %@5‘? in, and
1 st{;\ndt}}zsposmon easily happens during the tray "non-lock" period. This

“Probiei@ WE ey HyﬁﬁéHQHJGWrQH@ﬁ"%@éFi86%%%@%)?@1&)@@@r@stension

ofmanyttintest. disingdhe:diseichengenensiating periedy SHMMARY.RE of the
i dEANVENTION [0008] The present invention has been developed in
S O RS G ST FelsHFRRSP RSO bRy AR tsmsats rsviieaderition.
and usedulaisinghinger depiesidedprefestad.ambedinant.af feinyentianying
s Oigr(?ﬁdggcngh&rgp%r capa I%lof ejecting all trays from the standby position to
a disc exchange posiion hSETRE GrRESRUGT Be Elehiglayandtasasies @
caatgdioftetbdiniethis tresdedne loylone fiam topstralsdRikedeMcdRea conventional

: r e preferred embodiment makes it possjble to check .
R e A R e o i e
tragitficansitigieadittonogperatioily 0006 choiting darafirsbaspert @RI, This

inyent is provided,a disc changer for storing a plurality .
P e en e P DTG P GiSeearigany times
dysgdhnidigerebendigrertodupimipihformation 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 thedi9d8ARY £03" Stak &Y EENStEPally in a vertical

[odirectian ReRendicalio, e s 2mainsuriaces of e disgs;,a tray drivin
a)%ar unit capable of shuttling the trays %e%\%ge%ﬁlga‘gte%cfgi%gsﬁlo%e%engoned
tecirichltRechisasare ks Rirat o arniednamicancirasissad alisc changer device. A

preferred embodiment of the invention is a disc changer capable of ejecting all trays
from the standby position to a disc exchange position where the discs can be
exchanged, and capable also of closing the trays one by one from top tray to bottom
one. Furthermore, the preferred embodiment makes it possible to check directly and
visually the discs stored inside the disc changer automatically with a single button
operation.

[0006] According to a first aspect of the present invention, 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
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housing of the disc changer and a disc exchange position in which the

trays are protruded outward from the mechanical chassis thereby the

discs can be put on the trays and removed form the trays; a gear driving
mechanism driven bg/_ an electrical motor to generate driving force for
lﬂ?ﬁirﬁr@éeﬁﬂf dhvifisgear talt; divaetigaening Qﬁﬂﬁbhpablﬁlmfﬂing the trays
HeckioguBlacking IR uAYS e SIBNERY BRSIGR P NAILAARRBIER.ss o o
pushing all trays to engage with the tray driving gear unit after uniocking
Rpstayslata Uspaiensedavihg tiserayshonavapesitim thewhédhamicahys are
rebasai owaiddhecdisn, exehaRGe RSN aLeoHrdialRRIOtINOND, e
for recqrding and/or re%roducmg information signal on a disc placed on a
R Al SRR Sh 8oy o i Uit BASABIR B aViRkAHE driven by an electrical
niecordinghieprodusing aitith the twniableinavedical difsetion fo tggggring

thg rec ging(re roducing unit to a tray and place a disc on the tray on
”ﬁe“fﬁ?ﬁiﬁ&e,‘\ﬁ%&éﬂﬁl ey riving gelednpbeansiinlytheadiimapable of
pobieiciging the disesgay Cwiuln thall avsi {enprathide e WWATR 1o, ke trays and
ang&a&c&lﬂ.chas% s to the disc exchange position, the tray driving gear”
itis Capabiter iuN ARGy WATnG tHe tragrerthient ehassixirmisigethe disc
epasitign tothivstandbyopdisdierpHamiciap nROIIMIBAIBBEEANRS Ghproducing
A grsnilrglgodr;sscs a}noc%l%a?ch dlafc%?n be checked until it is closed. [0007]
ccording 15 e Bch 15CIPAGH OPtASHRL SR of th@lintientien thaltragpable
otinvingelr tnividiogpaielotdrving thatraystiromnmihestandhy-RoSIHN LR o
aH%% I o e%tr:%ngfe osition with an all-at-once operation. At this time all
tray %@%ﬁ%cfpgyudlﬁWﬁgagg&Y aRft ROtStedrS%ray dieHmgonto the

riving gears

ttireblivrvasronetsolitigeaiviop geivingithie @urali ofusey Sol sHE0RM MM Yiscs
i if rotates jn an opposite direction the trays are driven
e o et B T ST 5 OGSO buesgone dise
cxjbenet| prsjisoat chedrandroxohange aidiscsafraiste the fogitrayale betaRy the
1r isiSimplifi eration of exchanging all. discs in the dis )

e g bR i B g in o
ORfraliameé clrsngaiestratyd erivingsgean bnitlisabehmmoinly issedstor both
RouttlingL the; i n ition and the. disc exchange
[ po_s?tion gg?ﬁ?c%%ﬁ?r@ unc%%%, t é%ot%?si% %Spsggﬁ%?g %&"s‘.’ﬁ@ﬂﬁ}ﬂ%@e tray
drd\é’é‘% i ﬂ*fé%#é?@@h&g@é@iwmﬁtﬂsimpﬁfsyﬁhm QIgcsntérr&t’mgeys_odriefﬁttoﬂxe disc
edHen Jhe hanging fine.and e 958&&% Passialit Il”?ﬁf 55?%A§@ﬁv§§j%§£rs of

Further, in a second aspect of the present invention, there ISprovi
theidrase HEES: 535 BRM G UaisiiraRty ey disesiteadspoliinga disc seliected: for

drirany the plurality optidiscsy ARRLPEIIIRGFRFaring/renrodueing, .o gpposite

Information signal on the disc, the 3 disc changer comprising: a plura

i gy G A B SticR 91 esofemdinitap tray to the botiom tray. Thus, it

is possible to eject all trays at once, and exchange all discs from the top tray to bottom
tray. This simplifies the operation of exchanging all discs in the disc changer. While
all the trays are protruding, all the discs can be checked at all time. The same tray
driving gear unit is commonly used for both shuttling the trays between the standby
position and the disc exchange position and disc checking function, thereby it is
possible to simplify the design of the tray driving gear unit, simplify the disc changer
operation, shorten the chahging. time and reduce the possibility of tray jams.

[0008] Further, in a second aspect of the present invention, 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
3



discs, can be moved substantially in a horizontal direction parallel_to main
surfaces of the discs, and are stacked substantially in a ygrtical dlrect!on
perpendicular to the main surfaces of the discs; a tray erv[ng gear unit
capable of shuttling the trays between a. standby position in vv_hlch the
dﬂr%yé}ﬁr@@téwmswmébhan‘idfabfchﬁma)shackhmgiagimélyleﬁi%‘e%ag@ﬂwith
&and agi ! ition, in which th rays are protr ed outwar

o o g B S B TR agincs of
%&%Sémowédaférﬁﬁaﬁi@irayé,s@g@émmmqmm_aiitsmidmm@mmlar to the
welaetiaalosalpnie grnsrale Anving atce oy dvng e oy AN OB oy
unit; a tray triggering unit capable of locking/unlocking the rays in’ '
betRisapy 5@%%)%139@@19%%%%% tpustingsairedys sonenpageabithatha as a
@ onaoeatcakaller uplecingdng Sigsand capable of VRO e

trays outward from the mechanical chassis t the disc exchange

PHYEIISA; beeestdivg s saerhag emichosviecbedithy dhel/disceprodueing on the
uinformationsienaben adise.place QPﬁi%@tﬂpé%ﬁﬂ%n?%%%‘ﬁ%&gE&&'&mm
capable of moving the recording/reproducing unit with the turntable in a

PERiCa ereio ATy g thd tedoimigihe proddunguairiouaitraytandriggering
uplecepanitise et ee Ay RMAdHR: MaRIgWhGRID fsilay %5‘1{1‘&3/%%8;{131@ of

unit can be commonly used for checking the discs by driving all trays
P%i[’hgigtﬂ Y iy CR88%R YWHE rbedFalnaprosaEingl rfitcto prstnndehe trays and

capivvereffenivitaerreshanisahehassisto dhe dise SxehAngg.Roson A8 disc
tr@/ driving gear unit is capable of individually driving the trays from the
OHfisen ecﬁg%g 1 8sTiEH BN EDIRANB R d8itioF T dRT e @@&@m ippgoducing
irdperation efalosingadises panddeach dj%ﬁ%@(a@; %%%Cgﬁ@#f%ﬂgh%dﬁ Clpse of
0009 ding tg the configuration of the second aspect of tl o
BR L (R DA BTG Y, & AR 1, MRS e 10
aligarthhedrasdalptveiivdurecgraingloepres ainy pladoM b SRR, onto the

ey G ST o A o g CBBAb ot o the
T ot s G i
AT DT .
s e st g o ctarab ok
L ST T T T
vl e cbontaoering prrcing unt o op ey

e e B e T e B R oy
‘drjiige ggpr4unit is capable of driving all trays other than the tray above -the
recording/reproducing unit from the standby position to the disc exchange position
with an all-at-once operation. At this time all tray driving gears of the tray driving
‘gear unit other than for the tray above the recording/reproducing unit rotate in a tray
opening direction as one solid gear for driving all trays other than the tray above the
recording/reproducing unit. Further, when the tray driving unit rotates in an opposite
direction the trays are driven one by one from the top tray to bottom tray. Thus, it is
possible to eject all trays other than the tray above the recording/reproducing unit at
once, 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



the trays are protruding, the discs can be checked be done at all time. The
same tray driving gear unit can. be commonly used for both shuttling the
trays between the standby position and the disc exchange position and
disc checking function, thereby it is possible to simplify the design of the
the Aperion PEaarding, Srminey o7e drcherlsibe dperation] Shortdimetrame tray
dehmngingtine: ans nedveenhenppsaibility o iay iﬁﬂfﬁin&o%og_rays between the

Furthermore, in a third aspect of the present invention, there isprovided '
St PRI Eh G T6M i i enst Give b théneparationstbereby it
isreproweing sinfprination damaaopficaldise Q5 fer secording éﬂiﬂﬂi@?ﬁk% disc

thereto, the apparatus comprising: a turn table; a recordm}%reproducmg

RIS S EEAT TS PRt et sHanyt the BoersibR® sFiRibsraihgay jams.
[0and]oFurpsadueingnan iRfRIMMien signalResaR QRCH iSGIRIACRI PRMAEI an
turntable; a plurality of trays for carrying resgec{'_give optical discs; a y
OIsGsinY fof m%a R URAREy Ut 17AS/s OB cHEN ISR IO sihgearamkiiing
inGirasiediethone aftbhe daysents heofandabifsr liash AIeE 98RN Whkratus

operative to drive the trays to a disc exchange position in which the trays

Ry résjlél&éd from the housing for loading or removal of respective optical

discsa andtatge; operative to withdraw the plurality of trays from the disc
exchange peosition to the standby posijtion, the tray driving gear unit )
comparilégl%%P@nﬁ a‘?%ﬂé‘*&%wr5%%‘&%&‘3#?8%0%|iﬁ@sgr?éléwéﬁmﬂswons
ofooupliigghedtayresiveugearsitagethenisheigay diving gean dit BRIEG! on the
tu&%ﬂ urable into a RESET conflguratl(_)n in which thg tray dr!ve gears are
coupled together for rotation together in a tray-opening rotational
directighpalitayofriggye ingoaniy fioy ie@@n@v&]eﬁtﬁay?sdm@;standbyhposition in
whic received within.the housing, for releasing the trays,
and %%ﬁ%&%ﬁ?ﬁ%ﬁ%@nﬁ%ﬁ %‘é"%%%%&?&itiw to a position in which
the tayserencoupledecrespalitiven tuayldrivd gears dfethetsandriviag
twuggAL LNt while the tray driving gear unit is in the RES.ET conflguratlon_;
Whereby rotation together of the tray drive gears in said one tray-opening
directi¢idvasthecaaysitogethdyadotide disbekehange Gesiiahadgenamsition

in%iaﬁﬁgfga% nfig WJ. aHeR +he Tt%yhgﬂyﬁgg?&r?o 881%’ Srr%[%tgxgal of respective
optical dises, 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 together, 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
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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individually in the opposite rotational direction, which allows the trays to he
withdrawn individually into the housing. [0012] An alternative, but more
specific, expression of the third aspect of the invention is a disc changer

for storing a plurality of discs, transporting a disc selected from the

pluraliff @ndides, RREEErformipgraccarditig/reproddsing infermatian Bign@ated
' ISC,; IS er.comprising; a plurality of trays whjch
n?élgéﬂ&ﬁi\!/%ﬁ;ﬁ?%% begp%gé%?egd I\r/(\)/lgta%m|_'=2,t(5:s.8%§(n‘?t Og’mvgggec?j‘ sfﬁ%‘f’e?nﬁ fiytfis o be

YHBKE B taIntrecieH pitallbkteowsiain surfaces of the discs, and are stacked
tantially i, 3, ygrtigal digection. nerpepdicular to.the main surfaces of

,[the Jiscs; a tray driving eégrﬁ g%gl)t%:%s ﬁ%ﬁgf “Shut ?ﬁ%ntﬂg]t%r%ﬁ]é%éemeéﬁ%“he
IR 15 Sstitnchrigsickpttofiags arbistoredfinacechanical chatisissakcted
fahousing.efitheMigschang i e position in which the .
trays ar% prot:?_jeded outward fg%%&gggiaéﬁﬁgﬁgﬁ%g%%ﬁe%8{/%3“ signal
Opitedisan e din SiiEe rayEAaSemovediforol the trashargear drivingan be
lonechanisnudeyenDyameleqtical motaniogensiate diying force for

driving the tray driving gear unit; the&?r[%%ﬁé%£%§E§ﬁﬁt§aﬁ%ﬁg%}? parallel to
rﬁ%@kiﬁﬂﬁ?ﬁ?@c%ﬁ&ﬂ‘l ey sArfltssstsinelsdpodinontisie dnitcapeblel ofirection
pigshiigualt taysdnRngaagith dhertay; driving gearnitafter. unlocking, -

the trays and capable of driving the trays outward from thie"mec anical
S _ ?E%@W§@eﬁcﬁéﬁ%@_’ pBeFe a&e&b@in@/@eﬁmdmmgmmd in a
miatietartliigsandios iepiadusindnaialiph S 9l £0id ARERRFEAR R0 in

w%ﬂt%?le; and an elevation unit capable of moving the

recordngieh POaRE L pt R AEde taPm 51T hatertichraiie thivatto Gligdiscs
cahédquoraing/repsadutingnunit e and place adse Al RS HAY 0 iven

the turntable; wherein the tray driving gear unit has a series of tray drive
byg%%regeacr%r CALARALS & eSS o féﬁ&éﬂgé’é'rgigargear unit;
throtate teiggdtiat: oniceapidoviieseinbeiioysiat the SiaRdRYROSITRN A1 Aoby,
thgqglz%ggawalgggﬁ trg%idrlya{ng[ f%zéar unit, after the tray driving gear unit™

rotates 16 condtion, the t3y Rde Ml (Rt Fiovee 'dpa pershusitidter
unfeglsng @ma@efsvﬁmi rt]h@mtﬂy df‘;\d??ri]ggaﬂhu ﬁtihyéogldtﬁa?@qgéﬁ{n@léorﬁa@ha%ma

ird aspect of the invention, the tray  driving gear uni

SRR SISy e sBrcariman anering
angertregr etutiestinfdbyapositisprate @ngagid vithctie siaya OfiviRgHISaknd an

iy e s el o e
a Yéqmlﬁg@@;@hm@gp@m@n@mtg@prmﬂi@xatan_d hytROSIHOBIABED¥isc on
oSt S O TR A PO
gears and can rotate 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 RESET condition, the tray
triggering unit moves and pushes the trays to engage with the tray driving gear unit.

[0013] According to the configuration of the third aspect of the invéntion, the tray
driving gear unit has a series of tray drive gears and can rotate to RESET condition,
and the trays at the standby position are engaged with the tray driving gear unit by the
tray triggering unit after the tray driving gear unit 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



empty tray without opening the trays one by one. [0014] In an embodiment

of the third aspect of the invention, the tray driving gear trait is provided

with it 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
OpPElRRni atsehmanrerlbdteashmiaytissdpivaiblyta singlediay GRiyegear the
e@&%ﬂ@%ﬁ%ﬁ%&}]ﬁ%‘%m@ﬂ ent, hg {ray drive gears are separate

from the shaft gear body, therefore tR tray driving gear unit can be
[¥RahLtactaremPrdinamons tasihirdnaspreparigbn withnoioe, bibdytray driving gear
ubRNSHsHARd A6l Alge.in.anpiher iment of the third aspect of the .

invention, the tray drivir]ég géar@p%g%%gﬁ%tﬁ Séf‘%%%aéé“aop %%C%, toa ngmg
SQYRpABthG SlsHafopeahicbnisclsd toldveriving soaromandd shbftionked in a

lawhichethe: i@ diive aRarRAreToUNISH ANd SIRGKEAINA dainated
manner, a top level tray drive gear is fixed to'the s aft ge%r})'ody and
[otaled seaHE BB dhetRBvendima aihtimes dihg eswh eivemeartfasatib shaf

e RIobiRIASHRrStORPEI R e @ge%ho{}&t‘"ﬂéﬁl% %ﬁfe[c%?eﬁhr%gcgyn?ora casily

. predetermined amount, when an upper level tray drive gear's stopper rib

I TERBY PR Yoihet e ot s9rirnstigar's stopper rib in a rotational
[wiregtianf thewnper levsbiiayarive apatmine lower &?Vclﬁk”i ¥e%ﬁji‘6§q 98 (ray

Ol_is forced to rotate in the rotational direction of the upper level tray drive
'WELE 5687 PARESRE Y b ankadngpRiedntc e rap difivhadesse aranected to a
diseparaterfondhesshaiboeardody. dhereiriedbedray giiving o8 Waihean, .

| be qagufactured much easier in _comparison with one body construction.
FUrhEY, %%%efefeﬁ?ﬂageaﬁbéf@éém@eaw thesraftqér Berdy eseatdods and

rogatesbaoynthecewithead ailifimel pachtae ar@aaémaarfv@dg@@% of i dPWile as a
level tra}}/ gﬂ‘ée transferred tg the lower level drive gear through

ear is

St?ﬁgesftébper rlgg%ﬂge «L%rfgfﬁ By afivhegehid Sre e rineé emeunt,
Whsn enetimrouighdhesstapper gis:CQIHr witheisnetaoin $¥aRINE ray drive
ge%P“P&%ig“&”}igfigh&”}gd aspgct of the gr sent invention, at least one

spacerring is provided BatwaBcHog £ ﬁﬁﬁ\?@ﬁe‘ﬁ‘r‘@é&%é@ﬁﬁé%‘a&hﬁ lower
legthemthbisparer indattsive theauppetheviek it drive-gesh torhaveier level
tr%f&ljﬂ% ,fotation before it drives the lower level tray drive gear, thereby

the additional rotation is provided to each tray drive gear. [0019]
[OAEELfdipgr dintht éhehouimdnte thetlad disipdaltotatinnis peexideIer8aRH shaft

g L T
COMRABSASt AL Albmbodmentsofudim tray dritingagear lunil, ead GavereeticBxed to
théh%§f¥eg9£ﬁ%gf¥&g%§ %gacgng eo%%s%hé?eevith at all time, and the rotational
movement of the top level tray drive gear is transferred to the lower level drive gear
through the stopper ribs thereof. Thus, all tray drive gears are driven to rotate one by
one through the stopper ribs.

[0018] Furthermore, in still another embodiment of the third aspect of the present
invention, at least one spacer ring is provided between two tray drive gears adjacent to
each other, the spacer ring allows 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

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



case that the tray driving gear unit. does not have a. spacer ring, the drive
gear pitch diameter needs to provide a total circumference eql_uvalent toa
total stroke for one complete rotation, and this increases the diameter of
the tray drive gear. [0020] Furthermore, in still another embodiment c_)f the
it s shiberokene wrdsend davention; Gactizspeicbe ring kais stappercibsse, in a
i f rihs.of ihe fray drive gear, the sizeina
e e i Qd et B e pieh
dﬁ%{i}ﬁﬁ%f@ﬁ@%é? feetidsiteHinig! amgleméndndredyavdrive gearttesthtalignfor one

cofigrall siemaR! fibe GRiRELEACh UL, /s e Qll Y dive gear can

be driven to move all trays to the disc exchange position ev%er?lry. [0021]_
[ %raimeeﬁ%é@ﬁh@%hﬁh ¢Ippeditagat néy_ldri&arge@pscstoﬁpm mhesent
PSR, (oRHARINRLTRY AYBSAIAMIRNPEL MRAIDTRUAR NSSBASET of the
ring's stopper ribs, in a rotational direction of the upper level tr )P rive

UGE AR d e Toarievet TP arvediteatiin fofdbel storotteiin theesigned to be

i Heqil f I V.. i S rotational ,.
eg‘?éi“‘?ﬁi‘h?%?ﬁéf?é% e oS it e
“dt

A GARRA Bhg R ST e, thrrsbylithay! bitor dyvarscareariberrtoen to

mo@atﬂlmﬁejbmqn@dﬁm@gjhmgesﬁgg%hréb&@pecificalIy, t‘he sizein a
g 5 iopal direction of the stopper ribs is designed to equivalent t(? a .
RS E5 ol SRerrsrblenNeReTone telsshrer sescarsiopper i

pudniact toleachlotiEiaIONER BeANOraciAteiNaN: JA0R A EWINEr MOt i oy
.Etill.anoth r emliogiime_nt oféhe third aspect of the present invention, a
r

otal TOtAtONAr A BREB e ik YRDE’ Jex verbrdrine Eswerrs diarkyver level

trdyivizigearcstartSdcataseris a6 uiveale %@ti@&t%ﬁ%@ﬁ[_@ﬁ%%@‘@ﬂﬁ% RIERYray
dfr‘g)m the disc exc n to the standby position. [0023] According

ange positi _ _

to the embo %Sén%eit ?gt 88§ﬁﬁél}%vﬁ%%e°fhéﬁﬁaﬁ?ﬂri\‘ﬁ}‘@ gesar daievsigar is

trandiemedytoutirevidwalr iseduivalenkto theotelakser @K%rf]ﬁlf fﬂbgél,lﬁgcﬁéﬂabfgﬁﬁ?ive

iSC han osition to the standby position, thereby the size of the

g%%a%%?i\%% 65%?? %gr%% é)r}eeg ced. 15644 Igvl?rﬁji%t?ﬂ%lrét,’?n ShficifieaHgr the size in

2 grtiiodieh dincaithe fiird sspectrifthedesgaent tinugntiornthe firhopa og gear
: ' ar rack has a shape profile for easy engagement of

tetgr?g;gl %%?agy%ﬁ/%g%ga&m a éop§%g1§P§§ By ?ﬁ&tﬁ%y%riﬁﬁcgriﬁ%‘%n‘i@ré m a
mpe35loicEerding to the embodiment, owing to the shape profile of the first

t teay: r rack, the tray's gear,rack.can be easjl
oo et the 1y e e o S Tipine g preset
InfyeabeRng it Tietieds), stroltragfohn startdove gear before the lower level tray

drive gear starts to rotate is equivalent to the total stroke for moving a tray from the
disc exchange position to the standby position.

[0023] According to the embodiment, it is possible to provide the tray driving gear
unit with a dummy turn which is equivalent to the total stroke for moving a tray from
the disc exchange position to the standby position, thereby the size of the tray drive
gear can be reduced.

[0024] Furthermore, in still another embodiment of the third aspect of the present
invention, the first gear tooth of the tray's gear rack 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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move smoothly by the tray driving gear unit. BRIEF DESCRIP'T'ION OF

THE DRAWINGS [0026] Fig. | is a perspective view showing a disc

changer according to the present embodiment in a state that all trays are

opened; Figs. 2(a) to 2(e) are schematic side views of the disc changer
getowlrigelisristiseopdratiohs ofathérigaysandratrecreingyantlforay can start to

MS«PJQ%%‘EB%WRRJ %‘?ﬁiﬁ% (%n_gregmfig. 3(a) is a plan view of the disc

changer according to the embodiment; Fig. 3(h) is an enlqrged .
perspective view of a part of a disc tray; Fig. 4 is a side view of the disc

changer shown i Higr 3@k Figpa s %ptj@ﬁgl?@gw%eqdisc changer

taken along line L5-L5 in Fig. 3 (a); Fig. 6 Is a plan view sﬁowing a detail
[EPayieperingrigetanisiior thevise whangbangiy azderdibpttothoviewent
elnithd@nfRALFIAGINE {haY H1996Une. WL, Jals. 8(a) and 8(b) are plan views

of a focused part of the disc changer showing a moving process of the ‘
triggef @ﬁd%(?gé?ezfé} tiggptraysiorigsyorarhe i) drenplaniviews; ofirious
o tiiager slideniale $Aouipa & MaNing: &g%&@&ﬁ%hﬁﬁ‘?%ﬁ% 19981109 ..

trays and locking/unlocking trays in a standby position; Fig. 10(a) is an
expIaﬁ%ﬁﬁh’rﬁ@vﬁ%@r‘sﬁéwﬁ@@%ﬁbﬁ@@%ﬁﬁbﬁ@@f@%&ﬁ%@n@m;
triggeriglideplata Eﬂm@@m@&i@@e\«}%%wsawgﬁ%rcﬁw%@l?te: Figs.

11(a).to 11(e) are plan view of a tray drivirgg gear unit showin

engadémert A Hidegdgarlise ahersst fhane faiFidé)12(a) to 12(d)

are explanalorydraningsshoning s eaMense A-a m&t@m@_‘i@%ﬂ%?.
ver; Fig. 13(a) is an exploded view of a tray driving gear unit; Fig. 13(b.
d a perspective view of a complete assembly of the tray driving gear unit;

Fig. Hds@ispesspective sHewind the:thayod fivineeat Mpitandiag9sathe disc

hmechanism for driving it; 9 Figs. 15(a) to 15(h) are explanatory drawings
¢ s%lg\?\ﬂ’ng a sequence of "RESET™ the tray driving gear unit;

Fig. 7 is a bottom view of Fig. 6 focusing the tray triggering unit;

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

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

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

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

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;



Fig. 16 is a side view of the tray driving gear unit with trays at the standby
position; Fig. 17 is an enlarged perspective view of the tray driving gear
unit with trays at the standby position; Figs. 18(a) to 18(d) are explanatory
drawings showing a sequence of the tray driving gear unit for driving trays
one by&hd H8hitdp ) BetBRARYOToE) Hietoh Ve of melise of
“rhsngerihkigak by isasigemigw showing the tray driving gear unit which
engages with trays; Figs. 20(a) to 20(c) are side views showing a
sequéntel S EMEIRG YHtBh My drming arse BREREHyE Positils tany
pé&itstandby position; Fig. 21 is a plan view showingda total Irz?yout of a
driving. r) mechanism in the disc changer according to the
emb';%ﬁéﬂi?@sﬁ@ cplangeg B?éW%%WsWSWngth?eﬂaét%%g &haHRibarithiirays
atFig. 2dndHg pdsiti®a; perspective view showing a gear engagement around
a switchin ar. Fig, .24 is a perspective view showing a gear
engagjle%‘gﬁgééﬁrfg?g)fﬁﬁc? analaEy BIGRIDET P ANHL B(H MR SchEhaliay
disidep\iewvishdwig e figst gearisain oﬁE&ftﬁH&&ﬁX@@éﬂﬁM;@ swithching .
ear: Figs..26(a) and 26(b) are schematic side views showing the secon
gear Fgﬁgnﬁ%%ﬁ (h%éfnt‘g)ps%?%'nq?b@%Sfﬂﬁ%}faﬂgﬁféar; Fig. 27 is a perspective
view Bfglfibytion deleviandsBofiuhgtion geardinvamy assemblwaRNiHOR: &igyith
28(a) is a plan view showing a earn gear; Fig. 28(b) is a perspective view
raQﬁséwing the outer profiles at the lower side of the cam gear; Fig. 29 is a
blockFdgagPata)far 2(uipiningda switchingwiade @hﬂm@rwm@sﬁn@?ﬁamw
Lt is¢ chanaer; Fig. 30 js a plan view showing a gear train of a tray
fr%%egr?géﬁs?egéésl?er%diﬁot%teloﬁi][socﬂéggﬁgﬁesr? &@ﬁiﬁ%.s f{]a) to 31(d) are plan
views ghaWirsg: thlerseipve sloerohgrayoogddajngt oferdticngaiet)maictynism in

thgﬁqgﬁcgiﬁgégf ggwrg%%r;co the embodiment;

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

t

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

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

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

Figs. 26(a) and 26(b) are schematic side views showing the second gear train
changing system by a function gear;

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;
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Figs. 32(a) and 32(b) are perspective views showing a trigger gear and a
trigger slide plate; Fig. 33 is a plan view showing a gear train of elevation
system in the disc changer; Fig. 34 is a perspective view showing the
components of the elevation unit; Fig. 35 is a side view showing a
step-likescar{ pristifd oh arvighnsitevt Bhoacky Figse@efaxand3ptpearas
opﬁﬁ%ﬁ%c%?c}{i%%Iﬁieﬁﬁﬂ}ﬁ%@/@;@a"fﬁn%g@e recording/reproducing section

at an upper most position and a lowermost position; Fig. 37 is a plan

view $hewitig A gehs HRIreot prasppiiystock sybtenmin atdiser changet;a
s S}g{@},@@ 38(b) are plan views showing the movement of driving

trays between the disc standby position and the recording/reproducing

positibH- Pigy 139 RE perspbetieeviarastiowing the compusientsrofithditay
clghiying rack unit; Figs. 40(a) to 40(d) are enlarged plan views showing a

moving sequence of a tray catch lever to drive trays from disc standby

positiotto Heé FeaTaEHe ot st sdsitierrPigsn1¢a)to Ad(d) aremit;

enlarged plan Visws SBAWINGLEEAYERIROEAN NBRIALAN %fgﬁ{?‘élli WGk

rack unit; Fig. 42 is a side view showing a damper unit in an"unclamping
condititsh; %&%ﬁ) 343 é@(fée\l?éwpéﬁ%ﬁﬁn‘g% & @amp@vq}h ﬁhﬁ@@dﬁming
re@@ﬁlﬂﬂ%pﬁ@d&ﬂg'%e%ﬂ&ﬂé@?ﬁﬁ%ﬁ@%Wﬁ%ﬁ?@M%ﬂ@al9&%@%&?@1’{%&
traysfat d Si standby position; Fig. 45(a) is a Elan view of a tray lock lever;
Fig. 5&3)5i 5 PO SRS £ 1B By Toek tavar arigiogl sesierditigratine
clslngering 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
I,overg1 }I/ > I%ggsi&% 53@%%%%%3‘& I5YSHBAVING A8 RO Ko IR NS
betvesdisthcHangearfiompiseniosidedma siasedmowhishaihg raysias locked at

o L BAr S S HSEE Y PHOHRGAFADS S PARBE & ety potomck
rom rearside i a | i 8y PO
unit;

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

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

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

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;
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Fig_.50 is a plan view showing a locking mechanism at the
recording/reproducing section. Figs. 51(a) and 51(b) are perspective
views showing a first lock lever and a second play gear in a lock
condition; Fig. 52(a) and 52(h) are a plan view and a perspective view
showifig &t firista lpuikiesiercoB as of Ibcking dbvice;r Fign5stasakd 53 i) aie

whilphyiew.and ﬁ)a@&g{egg}{gb\g%\gs ﬁg}{ving the first lock lever; Fig 54(a)
; | ,

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

is a plaf-view sHdwindcanshntookind sdhaitioncbithefirsthock lever; Fig.

ré@ﬁ@g@&p&@jﬁg view showing a condition where the cam gear rotates
to a position for unlocking the first lock lever; Fig. 56 is a plan view

showiriga sEed A SEKolewsrREssadeitKking Cevide ke tshheydrlever and a
Sémghﬁﬁiysz%gaﬁg. T @&gﬁgﬁgtive view showing a second lock lever and

a second UD gear in an unlock condition; Fig. 58(a) is a plan view
showin§-= toeking edrlifisheot aie S8Edhd foeK Seoeiyeriie Bslioyima plarst

lowﬁwm@yiggaqedkm%qgo&&ondition of the second lock lever; Fig. 59 is a
plan view of a earn gear explaining an operation thereof when it rotates in

a clodikitise @hard colintereddernsevrat A mECHE ikiarperepaetivie first
lodiewshow a condition where the cam gear is rotated to a position for
unlockin%the second lock lever; Fig. 61 is a perspective view showing
I

anothePIotiany Sy iEMepraran’ Iackieyspmeiieor fidhe first lock lever.

recordiipg5epad4aing SesHARWRR ANEH0H R Iraynd 864N the first lock

recording/reproducing position; and Fig. 62 is a locking system summary

1ef/ael51e at recording/reproducing section. DESCRIPTION OF THE

PRERERRED EPIBRUMMENSS {RO@#] dHeceiisaiies wreletrRttam gear rotates

embodiments oE tfg(ﬁej r%ﬁe t @/ention will be described with reference to
A AL SPhSARTR é%n 519966 38YFig. 1 is a perspective view showing
a dis¢ shadgen blancgeding do/ihe present |embediment ifcristagedhatialihe
trays Tarehogened. As shown in Fig. 1, the disc
changer mechanism;
Fig. 57 is a perspective view showing a second lock lever and a second UD
gear in an unlock condition;
Fig. 58(a) is a plan view showing a locking condition of the second lock lever;
Fig. 58(b) is a plan view showing an unlocking condition of the second lock
lever;
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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changer 1 is provided with a plurality of trays T. In the embodiment, the
disc changer 1 is provided with five trays T (labeled TI -T5), but in other
embodiments there may be a different number of trays T. Each tray T is
0@% le of carrying a disc D thereon, The disc D may be a large disc Da
[0 elindPa AT GRREENES YPTLSBAP RS SHRSIFBRGE Db Howng Lrikndrosent
enfbiadiater of 8 aatedapeslting oM usespiRgUIrRABiyvidnhexamplee die disc
changer 1 is al rovided with a generally box-like shaped mechanical
AL SRS ZLEHBLSHES dn B HRRE R drerelor ehaeger
1 itrayo¥idedbetsforedayit il thelset hariyaehassisBdmsogiatertRahéreay
are.stacked in.a substantially vertical direction perpendicular tg. a majn
be g TSR I LR Ad AR T ek S DR As A aPereon
ThelirestiDrnparalieh tatiredisaiPDadundageadhitber diambrefQF29) Higsr 2(@h4d disc
~2(e).are schematic side views of the disc changer,1 showing various
D R e S R S Y et
Thdidescoimnger ILisfdsstpavidedivattiragings)ihbaidikehngedt hislipnivided
cnfllil- 25 dta pralgne ek AeeRtposigns piich are different in.
orizontal direction to eac her. That'is, a disc exchangé position X in
whichatietteay I Tcpadieuders & sttt hoome dinived ciiasstab chassigSthat they
Stanghy positi i ich.th . 1S stored in the .mechanical chassi
s R R e T
digsdsittodednd inmeraed with shies e oidiryrizomdudingtsectieralld. (Fitke main
sutcersingreprggucing position Z is set at near a back in the mechanical
chassis 3, and the standby position Y is set at near an entrance of the

[0GABE HgsicAlaotiadém arqodzohainesity thewsigs i dito d@)gdid . shiaying
vaiBaWS R REREF ARte AR ti%ﬁlgﬁe%&dﬁ&%ﬁ?ep?ﬂ&naﬁ' SUAYR FoR1SRRIARE

the highest level tray Tl"are stored and aligned with one another at the
ch@@@ﬁﬁgy p‘é&iﬁkﬂw.lqﬁ@r@@&&é@ﬁ@%&@ﬁg@&ﬂ@mmﬁ@émﬁe ')
poé’i%fél%?'tﬁfé‘é(iﬂ%ré}ﬂfi&é%iﬁ'&ﬁ%‘/ﬂﬁbﬁ'&e%ﬁ@e@dﬁ%ﬁiﬂﬂ&%&%ﬁiﬂ%@ﬁ%@?o each

highest level tray Ti is stored at recordln%reproducmg position Z. 00313]

othery. Bhph shdwisaesehwagsmasitieehinyhighstadmi theoststes sniwardrrom
theFigec B4R é}lhéﬁ?s)@,E%ftﬁrms’y[?gsﬁ%ﬁe&diﬁ%&ﬂ%@ﬁa@l)ﬁiﬁ%&eﬁﬁﬂ%@-

It will be noted that the discs D (Da or Db) can be put on the trays T or
mechinigabcheititHeidd e UinaBomg heneapsitioneZby sriuddhe tepy b is
coREHOMpRRiSHENMD Iiheseauenre: afoiMAges flutie 2Lid) A3 19932]

Cg% 2(c) shows a series of recording/reproducing states. In each of these
recgtivg/repEoduginePR s anrifoé aleeaie Rackriberasdanisabchasitioh znd
thf@EAAIBE SEBIIBY Y is set at near an entrance of the mechanical chassis 3.

[0030] Among the Figs. 2(a) to 2(e), Fig. 2(a) shows a RESET state. In this RESET
state, all the five trays T except for the highest level tray T1 are stored and aligned
with one another at the standby position Y. The recording/reproducing section 70 is
movable in a vertical direction, and is shown in Fig. 2(a) at its highest position. The
highest level tray T1 is stored at recording/reproducing position Z.

[0031] Fig. 2(b) shows a series of disc exchanging states. In 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 T or removed from the trays T by
moving the trays T one by one from top to bottom, as shown in the sequence of

images 2(b-1) to 2(b-5).
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position Y and is stopped there, thereafter a recording or reproducing

signal on the disc D on the specified tray T is started. The disc D which is

to be performed the recording or reproducing signal thereon can be

exchanged by exchanging the specified tray T, With respect to Fig. 2(e-1),
[0G2] :Eﬁgaﬁé@rﬁ)éﬁwaﬁﬁ%ﬂﬁ%% A R ey M e
a shigif{@}rdyetavseothe kighestémayidg e pesaiethiOpdbion Z form the standby

recording/reproducing unit 70. The sequence of images Fig. 2(c-1) to Fig.
POSTRY SHO AT G Peira e BC AN MoURa e igndl on 0
disebasdlithg/sppeifituting oRitentd. [0R83]sMDreaven, iFig. Qe(@):ﬁbﬁﬂ%iahe

series of disc exchangin tes during the recording and/or reproducing
e O o b SRR G SRt Eay e o
speeitertirgy/ fEpWdhaegpeasiibip 22 (eid ), 2(8-dx shesmscthe tlibe ehanges {ha

the s iguration as Fig..2(csl) in,which all the discs D in the
s R e e sl S e SR L b o
thetrayofdmdicihduporgsiaitdi§c Dhdsripgrtreatooadinng o, ixprdpltckig. 2(c-5)

operati Il trays T (T2-T5) are positjoned at the disc exchange position
s B e R T S SR e BRRLP -
[0 Byfaveeyfrofigop(th Bottss, suithatfaidisexohoapihe sptgsoduang /i

r T2-15) n that tray. T is the uppermaost, on
e R SR Y S B Ry
is gi(hsiegosdiiggropintagam whidtoard. itigodtiile shilwsoihernlistatbsngethiein the

' ' r uei lon. In. each,of

S B B L O e e B e
pogiishidn In thadtale thowthir figy2(d-2)ecpositidoethatiedischexdchepapets a

. ition X A di . ] ing.t oved
e e G RS disc D
po@iﬁqn@isaééhwzliaqﬁagyzhangm@%mainga_drinr&mmngepﬁémgez %d-2) to
z@gm{&e@&é@@rt&% BoAIng: ¥y SREAGIRG RPELRIAR. {093R1aTNE WIS be

configuration of a disc changér 1 according to an. embodiment of present
PUiFEHIHA RS prb femeagictyol € lde Ee indampatdtmnd igitheappermost

On@ép{ﬁmgcigxa%%gggggigﬂtﬁ Figs 3 to 5. [0036] Fig. 3(a) is a plan view of
the disc changer 1 according to the embodiment, Fig. 3(b) is an enlarged

W%k%@cﬁ&@x&?&%%%ar% Bhiay ;g sarissodieagesichareirespective

fumh%Eg@ bh BRI FY:SF 80 fd9ne R ragsianalofewseliRedispahangen
1 taken anr;r%; line L5-L5 of Fig. 3(a). 14 [0037] As shown in Figs. 3 to 5,

cachehthesy Tiateseasinrhe WRaHiadslkep Fatdha Eerrdineda iserer uei PRsHion
7, 1 HRREE StHERGRy T TesRbYo ARAIGEIRILNELLAUBIISEIRRAY 24 disc D

can be put on the corresponding tray or removed from it when the tray T is in the disc
exchange position X, while the disc D on the specified tray T in the recording or
reproducing position Z is experiencing the recording or reproducing operation.

[0035] The whole configuration of a disc changer 1 according to an embodiment of
present invention which performs the above-described operations will be explained in
accordance with Figs 3 to 5.

[0036] Fig. 3(a) is a plan view of the disc changer 1 according to the embodiment, Fig.
3(b) is an enlarged perspective view of a part of 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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small disc Db having different diameters (12 cm and 8 cm) to each other

can he loaded on the tray T. In the tray T, grooves Tc are formed on both

right and left sides at the hack, a gear rack Td is formed on one side (the

left side, for example), a step up surface Te is formed on the left side at
(@& Bk siroreaipbition of thedrhyray Aldos adsheowininigted() adh Thall

[ I ' ack in rear portion of the 1, .
B e T e S ahiaeeh ffoRiga o
syaltsesteRbdiaeieg thEveat poroivofaiay supfom) (0088 tietralitytof
1d&184 ﬁqu)]y@)@ T are separately arranged in parallel while being stacked

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

surfadBdhe e lhigeeomevisrasviernes smdvothinigigas] thés srdysaT threback, a
sunpored Ryromida thsn3ainiqyidadinside ight and Jeft sides of ;..
gthe mechanical chassis % slo t%ggthgeﬂrﬁg%/é@pégr%ﬁ n#?)%é%s% e&‘é%ﬁ‘é}efé‘fﬁ ge 19

fygrsoadbaicicasls aaterdrakéetion) peatersanthsaraidl withmairssowfadeFig.
306 theidise R £IRARAIHhedayS Tide moyeg ay@atf%\s&{swwt%%fag it 20

provided on the left side of the mechanical chassis 3, between t i5C
udEREHGdNseton K ARE AR mIBinGHOSRIBIOY PRofiey Tdrivifey rarckanrite left

siﬁ@dsm@tégjﬁg@mb;hgﬂgfﬁ@d@ﬁggmard of the trays T. The tray driving
[Qr?gqél%w is mqunted on an I'D base 5, moves and aligns itself to a

‘{Fa&’;%a’g@%,fb‘f?a Fasterctraprataly arearaes iaingredistodubirsing
staelaiDsuBSatitislkp ey Reradatnatdcigss, 3He ShAWeRRERIE R WGHEN i faces
ft‘ntllgyhglst Isigeé%&ra T1 (the first tr,ay is located at the disc exchange
O PSR E%Of’ﬁé AP PEELHING e pisutietgl see IRPPOteS Brogitidelribs
3dphivid dientialysol theaagad-atthesiandby BesHieRa¥iEendiSE 3. so that the

recaording/re rodggt%nrg section 70 js supported by a left auide rib 3b and a
|

Ght GERdETHS SERAIR LY Srhostr St se Hrirrat AuRriamntssiis in

panidelsvitbved irser fapeand thewlisdibection (vertical direction) by an

ing. unit 30 which will be discyssed later. A triggering unit 50 (shown
m@?&%ﬂ SAd deS& 8¥aﬁan Bre St BB HH I ?%f@?%ﬂéﬁcwl?i@?éﬁ fdde

ofghgviiedamctielefsside et thelise dhangehdng@nsbsnaveX iha tlireatiany
to Ide surface of the mechanical chassis,3 to push the

P B A SOl JEra et

trafieile i$ sy dvid ddvangristhgmieehanisoutitd ¢desciiliedhelowniiths and aligns

itdaferen i osed of a.. 15 motar for.driving gach part, gear

l trains, g%l%@rt Iér}]i)taggg%\iit%:rhailﬁrga%sef?\fvsetéﬁyagraﬁo %Pgiﬁ%fogﬁe]ﬂl%a@f%ﬂ%‘ﬁg

segiifte RO uidierteres tayas Thi déitsd Satcttiesbtamdisiatedsitidnic the highest level

tray T1 (the first tray) is located at the disc exchange position X.

[0040] The disc recording/reproducing section 70 is provided behind the trays T
located at the standby position Y. The disc recording/reproducing section 70 is
supported by a left guide rib 3b and a right guide rib 3¢ which are formed on the sides
of mechanical chassis 3, and is moved in a up and down direction (vertical direction)
by an elevating unit 30 which will be discussed later.

A triggering unit 50 (shown in Fig. 4, and described in more detail below with
reference to Fig. 31) is provided on the left side of the disc changer 1, and moves in a
direction parallel to the left side surface of the mechanical chassis 3 to 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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[0041] As mentioned above, the tray driving gear unit 20 is located on the
left side of the mechanical chassis 3, and an open switch lever 27 for
detecting trays T to be driven toward the disc exchange position X is
provided at the vicinity of the tray driving gear unit 20. A gear cover 28 is

MRt NNERASP PP ST TR FATP B HBILEY St itrbinebRarReR gear

traﬁt@aatﬁﬁd&wmdfngﬁh&t,qlmérth% m?f?dl'i%@gtl)g@af &i@ifgtahgcﬁtﬁobcgmg&p@n
itch lever 27. Thereby, longitudinal (vertical) axes of the tray driving .
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¢ 3o
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R e e S iy SR o BT SHEE o Poliiew
dristhayingr ade | A thentray aEisgmnecbhrisiovel thereliserafias@ear.of the

The tray opening, system jnclu the trays T, the tray, driving gear emit 20
o g ) e SR SRRy b e FSHHE s oo 20 ana
theeorphrasngeabdsitior2 X. EredehtrdysgfitigtjeingartitadDaray st te: tiggdrisitie gear

late 52. The trigger. slide plate 52 is mgoved hy a trigger. gear 51 and a
R R e b
cathayhdr.tdvengayge theéop witetHe tragwrivingngbartamitf2ie Teehinggechlisks 3

res by slidi ide of jcal chassi hil
to Ao%gageg Fﬁéors]\{ Ce%sﬁo,!ﬁt??n%éﬂ&nﬁc&?c% me?é"r?d‘i% é:{o??% I1Sf isfo\lll\é cﬁlgs

assi ta .
rigger slide plate 52 moves to follow cam profiles
[0@B2 bhipstis aHeriopeanthbwitgn détaibofidwicedychpasise3n fOB4RkFigf Ths disc

| I i e di anger J shown in Fig.
o o R T e 1 R s 20
cappdde Hrvinih@tparrdokbtis Madhyaststao heochendgearxthdngy pososs X,
is fi ink i ear 114. e
o L A LB Bl 40 PRI e Z TR e 52
is e bf thisisaen grooveantishcamegetyy litbtadiogengeak 5ayis Toaamahdby
[ r -the_tri a

P B e R A M RS 98 e

rigagsislide Pijgersnesnesbding atdbe sidorivarginéstlohassie hemipush
bolEySHoAl P HIIRE HRIH (5RE Fide 3N I0044] RRIRY égﬁl(ﬂ?(yﬁe?%clson both

arranged between the trays T and the trigger side plate 52. The tray lock

thadopang betwavricassmnicabekisgiprofile 53a (a convex part, for example)
[od@sjagkingilravs doft SRty RORHROY mEhedackiBeRERfie éﬁéhdgemreifown

. the tra¥s T at the standby position by contacting surfaces Tk and Tm of a
in Fageds T BritRdaKE  seeriagrays 30. 16 J00a8iigkics (b)tmtriggsy sear
51 0PNV BAPYHRE BIBGESDMdNBIRIAR! SIIHGRIRE 82§ boss 51a is fitted into a

groove 114b (see Fig. 6) of the cam gear 114. When the cam gear 114 is rotated, the
boss 51a is driven in accordance with a profile of the cam groove 114b, thereby the
trigger gear 51 is rotated around a supporting boss 51¢. Thus, a gear rack 51b on the
trigger gear 51 which engages with a rack profile 52b of the trigger slide plate 52 will
push the trigger slide plate 52 to move in forward direction, and then push trays T at a
trigger rib Th (see Fig. 8(b)).

[0044] A tray lock lever 53 is arranged between the trays T and the trigger side plate
52. The tray lock lever 53 is provided with a locking 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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triggering trays T. Boss shaped portions 52c are provided on the top and
the bottom of the trigger slide plate 52. The boss portion 52c is fitted into
a cam groove 3d formed on the top and the middle of the mechanical
chassis 3. The cam groove 3d includes three moving paths PI-P3 for the
O SB A 9E BY Bh e g eees deeess 2T Aigahg Sl Piie 32 for

tri gL DAt faB dbeshasedaatianmd grzlccﬁrmgﬂgﬁ@roﬁ lide @3@125 Zhdbottom
oving path P2 jsa’ GER" path P3 and a moving path P2 is a
of ¢ %ﬁ%ﬁﬁﬁ%ﬁ!ﬁ&fﬁ%ﬁ %bgéme&h%%bﬁ@mam%a%’e 3d
formBRIGHhRIopaiid B 40046] HithSiixcshowd Hadnss. pnﬁﬁwarﬁ%@dﬁv?sﬁi
._trigger slide plate 52 in the "TRIGGER" path.P3, the drjving rib 52a_of the
R S B B R Tag B R P ey
52to push trays T to move towards the tray driving gear unit 20. [0047] Figs.
9(a) tp 9(c).show,amaovin nce of.the trigger slide plate 52 for .
o R PAICET i R CR g R Rge o s Sty ee
slipegiaonSY, Figovaig)sihioR3 ithe tHGJSGHRE pitdtd S armt AHOMES pakifans a

@ i ion profil is toughip rih,53 truding fr y
s BB B B A TR
pathriv F direction is prevented. The locking profile 53a is touching the

S i er trays J are Hlocked" at.the stan sition
O o e RS
“TRIRANS8IMpatN PRathe thevfirgtribrbfausibih SR grovhdeaniaty fidm theching Biz,

. inFi lever 53 will remain in the. .
e A P e Yot AR i rvine
gegprimig ZHBd of the tray lock lever 53. The plastic spring 53d does not allow

tray | i3 | 0 he
O e O e e T e i oR
triggasiiesi the tazplastit losking/SathoBute thetaxiriVingthibssaulby tesitivggér Fig.
oSl RIIROA SERCIRR $045 49 £‘8U%M%’SBU&BSJ*‘AOB%{?ES?EJB 400
tray T as shown in Fig. 9(c), the second protrusion 52d alfeady pushes a

S2eonteuching 83 dihtectailiog iudhsan laabtsselSvelimraby, aaavayent
oflgl%kullsgm%@é@tﬁﬁimaggwg@ AW Ve aach KRS ARy Pk 1%%%
Ig.

(a) explains the various locations of the boss portion 52c of the

profide épadndevshine sharaifaceHBnamd dosithsrcdy e TrRcGERedSositien
staRBIPSIEHA & . I hen the boss portion 52¢ of the trigger slide plate 52 moves to
the "TRANSITION" path, the first protrusion 52¢ moves away from the rib 53b, as
shown in Fig. 9(b). However, the tray lock lever 53 will remain in the same condition
as Fig. 9(a).

[0048] This is due to a function of a plastic spring 53d of the tray lock lever 53. The
plastic spring 53d does not allow the tray lock lever 53 to rotate in the direction of the
arrow E and urge the tray lock lever 53 towards the direction of the arrow F if a
bending force is applied on the 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 53 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
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"TRIGGER" position Q4 to a "HOME" position Q7. At a neutral-line

position, trigger slide plate ribs 52f are in no stress condition. The stress

increases as the boss portion 52c¢ of the trigger slide plate 52 travels from
Q1 to the "TRIGGER" position Q3 through a .

. ’ JE" positi C I (
Tﬁe&%%'}ﬂﬁ@%waoé%&aﬁ%%m@% faf*sﬁaél?ﬁwaf%aqﬁ&@ar
trighielesptripiai. 8O 30 Alcthend RiezGEdRdipositiamd e driegassslide Piia
52 starts to push trays I, to engage them with the tray driying gear unit 20.
PO OB R b RS KR e EATIGHEFAAES ca i Dt B NG o e
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.dreturn to, ttlﬂg neutral 8nd'iti n.Thus, the boss portion 52c of the trigger
St sidléwﬁl%e ﬁn el?éﬁur% § Q—F(%ME" position following the other path to
[0GMdid itehpf TR @UEIRIppongivntky 3hertraysetrslién phectysaktsetupndiarays T

the disc, exch e position X to the standby,position Y. [0051] At the
o S D A B R TNl
oppiang ribtbetanthe bppaditevibediisn itotiard3¢iie tefthsatiae position €28
sli@%lg{ég%se%y%&ﬁyg)etg lt%teenggts eﬁ%folnsdlr 1!)%61.5”% Hu%ﬂﬁ{etggsgn 1&%.'5% of

plate 52 moves to an opening on the cam profile and return to its origin
thepsidgens{ide@ME"Bositionlurf0o5 2] GME.” potico fd{cyswthdhgher path to

t ' t ivi r unit-20 with

D I S TV R SR 0 e
ex¢lefage pesifieneXtiigder sthigbthpasitigetslide plate 52), the gear rack Td is

[od}ﬂt] A%ad %&YMEF"'B&%H rdﬁr,] geglﬁ%%fls%%gsostéftl% H‘]&'%E%X%r-l{ tﬁtraegi ﬁ‘cfger
g Y e

triggered by the trigger slide plate 52, the trays T move forward an

sligeenlefacibpaf wi m}@ng?a;géiwmirﬁﬁéiqrdmww@fehgfon 20 prhitionaliralys
strdsédl tb@gmﬁaé?dwﬁ@rﬁbéfsﬂqsﬁ%mgs&mg? ﬁt@tﬂgge%ﬁﬁég@a%’?flﬂege&o

[0053] For the re condition, the gear rack Td leaves the tray drivin
an gPaPiGEIeRheseh RS Ad refarstinithoraBinep NommEELPAHS doséier).

[0652 YHHRe RSB ¥R O HIOIRELIR ABrAS RPN Fth 2 (PuRt RS

time that the last gear tooth of the'gear rack Td leaves the tray driving

driging 200 2Arine tray TocRiavapriialenatibantorhen teeasyof regatib
staRAB PodRich Y R R0 el akihe loeking prrfile 534 aiida pHEas8 die Bar

the recess create an inter-lock effect to prevent trays T from moving
raglfdrig e sngree b xeHu MG Y Sltiv & ase prEathindyiipethediisy pdsition

trigefdleE 2ihiNe: Sy S 1 1Eash#0 D IRIANRYT RRSIOR vk HES R QLHSION Td
rl%{gZe of t?waé ,triggﬁlide ,p?ate 52 will t??gushed to trhe lock Ievergrib 53b

Wil ARG HN I IERYS dhepaysar HRihe)sthhebybbatitoh WikdeHewsnifprward
at Tigs&R)1idR to the disc exchange position X.

[0053] For the return condition, the gear rack Td leaves the tray driving gear unit 20
when it reaches the standby position Y. The tray lock lever 53 will be pushed away
by trigger rib Th as shown in Fig. 12(b), at the time that the last gear tooth of the gear
rack Td leaves the tray driving gear units 20, and the tray lock lever 53 rotates into the
recess of tray rib as Fig. 12(a). The contact of the locking profile 53a and a surface Tj
of the recess create an inter-lock effect to prevent trays T from moving towards the
disc exchange position X after reaching the standby position Y. After all the trays
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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[0054] Fig. 13(a) is an exploded view of the tray driving gear unit 20. The
reference numeral 24 denotes a top tray drive gear which drives the
upper most tray Ti, the reference numeral 22 denotes a, tray 'drive gear
which drives trays' T (T214) other than the upper most tray Ti and the
(00w dBtrays ditethip deference Mumesal 26/ ide @@E@%ﬁimt?m&r?éference
i rwhich drives the lower most.tray T5. Further, the reference
R OELIDED %ﬁs(%%vﬁ Sthoatsd )égf/v%é PP E Vet L. the

numeral 23 denotes a
refejeremturocedch othertvehicme daivte sdhesdrivie @é@&’s&?aygqthf%t 51t0 bave
' e reference numeral 21 _denotes a shaft gear
t}%lga%{%g%) é%@f@g{%%ﬁ&nﬁ% sﬁ)éﬁer r?&gg‘é‘é{r?}i%ii%é%%ﬁﬁf@%@éc
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it] id body with.it. Fig. 13(b) shows a :
e e T Ll B S e Bgpdncen
o1 5(@) other phisticrryealis provided At dtopPereibs\23ad@8ntherton;, and
EREE aRR | OYIURA W ORI S0 B R R e
a perspective view of the tray driving gear unit 2_?) and a gear mechan
diie @Gorng 4. 2As Shanhths Flestiainhe Thafiqedn 24 gttt ﬂ'éaﬁtt&&mnghﬁ shaft
; ' ' ' I . hich, is drive
> Cam Gt 14 Wy CA G 14 1O I oLAM e

2 eRaRIgEASIBIAN dhe irpotisieng ﬁ@érs}amé@iré@tmnmipgd by tzle
' Irection. i d.that a met
plaSar 2AalSqypiaieg N m%%@gﬂeﬁe@m9y s {Heb[%#ﬁéﬁo?hx% yggar s

sprin% 26 having protrusions 26a is provided at a vi tray-driving

PIOSIEE DI NAGT thies gradions 26a of the metal spring 26 are touching

: ; ol - '
VA 0 1 2y e st 23 i 35 2a hek ey el n-ghaitor
mB%ﬁS’Pés?h 3 d&#@lﬂ%&bwwg&emwé?& Horhabrirramberf tgray driving

gdatastribedimmere dataibheloveith-referenas 4 Kigrdd)- Q%lﬁgéeﬁr

(),to 15(g) show a "RESET" operation of the tray driving'gear unit” M.
! %ee%ﬁe@§é‘?"%%afoﬁé‘té‘€éa&% g ﬂﬂ%‘é"@é%ﬁéf%}% HifcroBihvarpr thbis deieen
toratationalhspeed, discdibey Werepre; splidesar WAhBas.a ; Piuralin, of
g;layers of drive gears 22, 24 and 25 capable of engaging a plurality of
uf?a%‘s“ﬁ'. In this explanation, only the top tray drive gear 24 and the

adjadent tolendevetiray dittel gpan2 3cteviaxmanedibecause thevided at a

EX" sequence for the following tray drive gears is the same, Figs. 16
e oy i Gear St SSRGS b 26
arstandpyppusiiidnpditid@s of tray drive gears 22 and 25, thereby friction force is

provided to the tray drive gears 22 and 25 so that they are held in position before they
are driven by actual force from a electric motor 116 (described in more detail below
with reference to Fig. 21).
[0056] Figs. 15(a) to 15(g) show a “RESET” operation of the tray driving gear unit
20. The “RESET” is to rotate all tray drive gears 22, 24 and 25 with the same
rotational speed, as if they were one solid gear which has a plurality of layers of drive
gears 22, 24 and 25 capable of engaging a plurality of trays T. In this explanation,
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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[00571 In order to drive the trays T to the disc exchange position X, the
tray driving gear unit 20 needs to rotate in a clockwise direction in the
drawings. A tray relay gear | 12 which is driven by the cam gear 114
rotates to turn the shaft gear 21. Referring to Figs. 14 and 15(a), as the

(@69t dy drilve gebin24rotates Togethedinitbxtienshafioditits iK, the elgckmise
direghionoa,si € .of the stopper,rib 24b on the top.tray drive gear

g il e e e
ladjabéstt iodher creleliptastic ging PBlafiertaboutiinround ot petatian. Te@rring to

-t [ stic ring 23 rotate together and conti he.
B e e e B BT i s
gtk 2resitactside s witlesofficesoiive ritGdpenrih 28s (teveli@)e gear
whighd lowgr.t rive r 24, [0058] Figs.
21%85 O e O T e e e
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pERGendleve 'ro%@é%%%gr%ﬁ%d%@{ﬁﬁuﬁ fpuches, e stepper ﬁfa?s% onthe. o

_next tray drive gear 22. This tray drive gear 22 now will'rotate in the same
thitenp ARP3pékyshithabheniastigearo’ Tnadtdtionsthntimies ofithe

sthpBotonsirakdive GRRN2S Slaiste f&%f?}o%&h&?aﬁi%? RS WAL,
ear unit 20 is completely "RESET" as shown in Fig. 15(g). 1nthis
ngﬁ&iﬁlﬁ% sh(gearddetih) ars Birgivecdiisenehiothemand istdteyalrioies gear

solih bachogedt 1998Figivi G s sideyiew jyi |
uwith trays T at stzﬁu%byyl:po‘s]it%n Y. And, Fig%%%iﬁ%ﬁ%&?%&ﬁ%%%%@e%%\l/eéve1

PURKG BPEay ERIRY GAardat DO siomperaja 2R arstdrdypoaitionyy sas: 22.
Texplainet abeye thadswelalisering G avng Bretisions ?S&M‘Eﬁ‘ﬂgaeﬂrive
of the tray driving gear unit 20. The protrusions 26a of th

at a yicinit
ger%re% s%%&%“ﬁ?&?ﬂﬂﬁﬁﬁﬁé‘%Hé}’ﬁc}?ﬂﬁﬂ@%éfﬁ’é;gﬁ?rv%’f Bfeslfsto 2ot at
thesiithetbyrdsiction fgreaispiadided dmladaynive DesIRAANH PR SP5 (o).
I t%tstgoe ,are held in osition before they are driven by actual force from
the motor 116 15154198 B 2B RSB BB RO PSR
bahvirgrgear unit 20 for driving trays T to disc standby position Y, one by
[O%gg];‘ﬁcllagt I{gp to bgttom. T(%Q tray drive gear 24 tightly fitted to the shaft 21

s at this time also Starts 1o rotate" g’ %‘h“ﬁ‘é&%m& géxis! fi radbto
pahitventiéy \Tidroig. the idisc exeharge:ppsiior Xido thersiraabindesiioniY2o
Rl e e e .
praftesitie Irstispratadedvilt eontactythe didersyfdemoetbthe stopmer TiRe23b
prgﬁ\{lgfo:h)s %%Ehgf %%S&lgtal spring 26 are touching side portions of the tray drive
gears 22 and 25, thereby friction force is provided to the tray drive gears 22 and 25 so
that they are held in position before they are driven by actual force from the motor
116.

[0060] Figs. 18(a) to 18(d) show the operation of the tray driving gear unit 20 for
driving trays T to disc standby position Y, one by one from 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
0



20 ring 23, thereby the tray T is driven from the disc exchange position X
to a half-way position between the disc exchange position X and the
standby position Y, because number of plastic ring 23 used between the

. tray drive gears is two, The second rotation continues until the sto rrib
ring 24 (BT, PR ATCIE BT oV OrBIE PSSR FAR A
poSioipleielyl veriio e siand by wasitisind Hieseadongdsiyod X bl
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R BT TS (RS LR L85 SONRTT R L ST of P Chie o
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position X and the disc standby position Y. It is performed by a firs

exebeagshofitin tay Chaving ¢femsnit w0l Pegperfyen ehHivm dostaeebptiamich
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by a second' rotation of the tray driving gear unit 20. Thereafter, the

Tlswesntherdipcrexplinnganagtipfovelatssvayteripeuterunit J0%aMinles
shigorated@o63ldhaniasieaings s3dpihiscesign ke dsell fsredusing: is
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to §pvneigdapat meitstdy i ege arivil istatotaterssens hedy it Hitkhehe

rabayt Todisengagesiia %iﬁr&{ tray drive gear, and a stopper rib of the
irst tray drive gear will hit a stopper rib of the plastic ring 23, so that a

secohiBtrf R iho e arstatrotisbioiihs fadry thhisiseonies: i dpkivey betareen
thavillseotata e slaaiss Rf 3Pt dishaienandladbis AN RNYRrformed by a

corresponding to a width of a stopger rib, as shown in Fig. 15(h) to drive

. , ) to
firgh sofpipRoodidie Sian By pe gt HEfSte e SUCRRPR AR Heabida iy top
traP TOtREIP dYRA BeGeREsH @Mddby position Y. It is performed by a second

rotation of the tray driving gear unit 20. Thereafter, the second tray T2 will start to
move, if the tray driving gear unit 20 continues to rotate.

[0063] The plastic rings 23 in this design are useful for reducing the size of the tray
drive gears 22 by providing dummy rotation to the drive gears. A first tray drive gear
will rotate to close a tray T just after the tray T disengages from the first tray drive
gear, and a stopper rib of the first tray drive gear will hit a stopper rib of the plastic
ring 23, so that a second tray drive gear is rotated. This means that the first tray drive
gear will rotate by a degree of (360-20) (where angle 6 is an angle corresponding to a
width of a stopper rib, as shown in Fig. 15(h) to drive the tray to disc standby position

before the second tray drive gear starts to rotate to drive a second tray T2.
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21 [0064] If there were no plastic rings 23, the PCD (pitch circle diameter)
of drive gears of "Di" for a tray ejection stroke of "y" would be given by the
formula (1). DA = [y/n]x[360/(360-28)] --- (1) Since plastic rings 23 are

the PCD (pitch circle diameter) of drive gears of "D2" for a tra

. Yy
O e RO R En EYHEE FolRGG TElnRE I e zears
oft‘&é,fartﬁa;ya§jeﬁﬂﬁﬂﬁﬁt@&ﬂee(sz'W’Mb@msgiﬁé@@@}éef@@ﬂiﬂa/@g).by a tray
drive, ge: r chieved by a plastic ring 23.y = nD
[(36@2@7&?&&%@?&%@?@3@%@5 = 2rrD2 [(360-20)/360] D2 =
[1/2] syt x[R604(B60s 20) hre- R IDR= (R pitTheneforéiabie wsing dﬂfﬁ&ggears
i 3 (dummy rings), the PCD, of drive gear 22 can be reduced hy
o e s A e e B gt
thigtévese, erbpdjrutiots ofckedfitehtidil)cdhe G0 (oitdle athlevdidmeiarh plirive
i ears.of 'Dn’, far a tray ejection stroke of "y" would be given by the
ge g%%v%fgaﬁ%ﬁ aa@f‘{/eg é?’[%zpé(‘?é‘ﬁ%%/g 0] + n {iD2 [(360-20)/360] } _
(I+n)3izD2{ 360285880 | Brab[i(Z 682N B N 3BONI6DRDP»34E) Dn =

1/(1 | MVi Tog! 23 4he diameter of tray drive gear 22

[cag l:i)jg %@3&%&%@%@%@£a ?r?ving mechanism of the disc

changer1Méll Be explained. Fig. 21 is a plan view showing a total layout
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22y ba rgdoe b Figs. 21 and 22, a reference character Z denotes a disc

[ ' iti enotes a disc
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and 23, a reference numeral 116 denotés an electric motor w

provideS B A§bENEIR the dabe HEEhAMSH0 I e drivihgnE3eareNB60]
100 mpwflgglarmﬁmg e01EB02bRI12%) @ pulley gear 101, a first

relay gear 102, a second relay gear 103 and a third relay gear 104. The

secoRd reldft bl Po3 is

With more plastic rings 23, the diameter of tray drive gear 22 can be reduced
more.
[0066] Next, a driving mechanism of the disc changer 1 will be explained.

Fig. 21 is a plan view showing a total layout of a driving (gear) mechanism
100 in the disc changer 1 according to the embodiment. Fig. 22 is a plan view
showing the details of a main part of Fig. 21.
[0067] In Figs. 21 and 22, a reference character Z denotes a disc
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
22



provided on a back side of the pulley gear 101. The driving mechanism
100 also 22 includes a switching gear 105, a long gear 106, a. function
gear 107, a first UD gear 108, a second UD gear 109, a first play gear
. 110 and a second play gear. 111. Further, ]%he driving mechanism 100
MG GYES B i drde {;Oe%araﬂ%% 8RR Gt PEAORRFY (3¢ felytdddecar
10812 s&dbiide vigegaas amkiopaieddnside thedraeebanicalathassid B.
0069].Fig..23 is a perspective view showing a gear engagement around a
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angearaOdlangan 1Up/danntmdvienesnirohtbh & ewidhingigeas AQbhsical
h erfo§ned by sliding along the third relay gear 104. Each switching gear
DE8dth’105a has a taper surface for easy engagement to a long gear 106
[0a6R] Eimaid idrivegpactidlvitheshoaiingrive gearghdSmieasaccmidh i gwitciiley
113a. 0nea ear tooth for easy engagement ta the switching, gear 105.
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engmgemsutimcelfmgezsy é0gagémeninclaviirgedsD 1 gedheGBaandray fistaplhi3
I irst,l h caini rofile 110a on, each gear, .
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geant035(b) are schematic side views showing a first gear train changing
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will be lifted up to engage with the long gear 106
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main drive gear 113, as shown in Fig. ). [0072] The operation of t
cagligRig toriBHanRATY OEIgRBN thio shdthhislipgeeen 887s at the lower

ORI ! [ t . lection
R R T R

chapgingioriem e HFRif NS geahnidh YooshmiEn hEignieiihdhgaarithig eear
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an elevation system. [0073] FI%S. 26(a) and 26(b) are schematic side

pl%@\ﬁfsuﬂ%wmd}%ﬁ@]é‘@ééﬁﬁrébb frgis the plunger lever 126 by using a moving
core 118, and in this way the switching gear 105 will be lifted up to engage with the

long gear 106. On the other hand, when no electric current is supplied to the plunger
unit 117, the switching gear 105 will be pushed down by a coil spring 119 and
engaged with the main drive gear 113, as shown in Fig. 25(b).

[0072] The operation of the driving mechanism 100 when the switching gear 105 is at
the lower position is to drive the functions of a tray open/close system or selection
system (play/stock driving / elevation driving). On the other hand, the operation of
the driving mechanism 100 when the switching gear 105 is at the upper position is to
drive the functions of a tray play/stock system or an elevation system.

[0073] Figs. 26(a) and 26(b) are schematic side views showing the second gear train
changing system by a function gear 107. As shown in these drawings, the function

gear 107 is supported by a function lever 125. The round end portion 125a of the
23



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 23 function lever 125 moves following to the outer
profiles 114e and 114[[ﬂat the lower side of the cam é;ear 114, When cam
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and the function gear 107 can move in a vertical direction by a
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earn grooves 114b, 114c and 114d to create the rotational movements of
canHeOvitgyer wehed Tirptifirsbioeiier 9lmthtisdisebornd 62k lever 94.
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to engage to performa tray” play/stock function. The cam-gear
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In order to achieve single motor driving, the driving mechanism 100 of the

trighst &Nde e Fias! dostigmiPradthascsprhinel lsyer Block diagram
showiminoiigr pp9fRAYEE sHRRNAY fram RIRerGroend taisdiesied{Qsed

the different gear train systems (an elevation sfystem, a tra%/ play/stock
ag ace profile 114e

to g&}g}@gﬁf%a{ qmmﬁgérs%‘ie%e flat sur allows the

function gear 107 to engage to perform an elevation driving function and the flat
surface profile 114f allows the function gear 107 to engage to perform a tray
play/stock function. The cam gear 114 also has a sensor profile 114g for sensing
changes of electronic sensor signal for indicating the tray T condition when opening
or closing.

[0076] In order to achieve single motor driving, the driving mechanism 100 of the
disc changer 1 has a switching mode as explained by a block diagram shown in Fig.
29. Power supplied from electric motor 116 is directed to the different gear train
systems (an elevation system, a tray play/stock system and a tray open/close system)
by using the switching gear 105 and the function gear 107. The level of both gears is
changed by using the plunger unit 117 and the flat surface profiles 114e and 114f of

the cam gear 114.
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by using the switching gear 105 and the function gear 107. The level of
both gears is changed by using the plunger unit 117 and the flat surface
profiles 114e and 114f of the cam gear 114. 24 [0077] Fig. 30 is a plan

view showing a gear train of a tray open/close system in the disc changer
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_ direction to'move a tray T to disc’exchange position”X (open), or
opesatiturs inldelatemeioely- golrean dvecantrasar kbididde famdbpopadisrsystem

inddl@5Ehd Qri%%ﬁ%%%&%ﬁ%@ Qgéﬁ%g@@iﬁg %Eé'? %ﬁi?t%?h?h%%ggéﬁhé Ltion

rotates, the tray driving gear unit 20 rotates to "RESET" all the drive
S0genrprinesiBigecioeds 3k aheasetslidnplaae dand profitelacklserthd When

thSaHReMmE Qushesihgldagerseanotdy splaieiR dieheigna 2idq 14
plate 52. [0080] Fig. 31(a) shows the sfate at the instant that the tray

rogssrirerdekayisteti attpm i Mavva trapel tagircRNENEIZS Pasitg Stdfpen), or

roﬂ&%g?ﬁ@é’oﬁﬁﬁb@ Jiendwiay t@%@\&eﬁ{r%mf %Q_di&%mﬁiwﬂh{ttmgey SIn
T. Figs. 31(b) and 31(e) show states in which the tarn gear 114 is being
theiprasrP by ReRRERietkaKSoF thhe pangfers 628y €6ivn | d Ad Akéerothe drp ineng

ge&PI P28 dddWill MIgvEHite JTigReuaNdePIAeS IBF RS ALUIYRE BBAY, and
51. Durln%éhe movement of the trlg%er slide plate 52, it unlocks the tra

thesepavefilssl ighrafdhe same timgPis fgﬂmt{égg@ﬁc&ﬁﬁgélsfat@wwaaimyéhe

trigﬁéfssf[d@rgmgsjzed to engage the tray d_riving gear u_nit 20. Fig. 31(d) N
shows a state in which all trays T are driven to the disc exchange position

10958} Hise 3L cHioIG e URRIZE AT b4y geeclose system stars to

move. The tray lock lever 53 in this state locks all trays T and tray drive gear unit 20
is not engaged with the trays T. Figs. 31(b) and 31(c) show states in which the cam
gear 114 is being driven by the gear train of tray open/close system and the rotation of
the cam gear 114 will move the trigger slide plate 52 through a trigger gear 51.

During the movement of the trigger slide plate 52, it unlocks the tray lock lever 53 to
release the trays T. Fig. 31(c) shows a state in which the trays T are pushed to engage
the tray driving gear unit 20. Fig. 31(d) shows a state in which all trays T are driven
to the disc exchange 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.
25



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 51 a (see Fig. 25 7) of
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ion unit is used to move the recording/reproducing section 70 in a
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in199:19, 3,98 rack 326 of the right side UD rack 32. There is a step-llke
mcamlé%a Iaencglgri'a on each UD rack 32 and UD rack 31. The step-like
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of the recording/reproducing section
cosigheiapalespriddsele elevation unit is used to move the recording/reproducing

section 70 in a vertical direction by connecting to the gear train of the elevation
system. ‘The driving source is transferred by gear teeth 109a of a second UD gear 109
to a gear rack 32b of the right side UD rack 32. There is a step-like cam 32a and 31a
on each UD rack 32 and UD rack 31. The step-like cams 32a, 31a have a cam profile
similar to steps in a side view.

[0084] The cam profiles of the step-like cams 32a and 31a direct the movement of the
recording/reproducing section 70. The bosses 5a provided on the side of 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 32¢ of the right
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sit in the cam profile 32a, 31 a of UD racks 32, 31 and they are supported
by left guides 3b and a right guide rib 3c 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

Sidcdhhistted s Dok do'ctéatd Syrenrsntias iovetient sy, meamss 1b
opfiibe-gonnectivmigver 3360058 326.0KHE et c%ﬁ@gﬁolrl-ligé?gl? §§ e

fitted into a slot 33a of the connection lever 33. Also, a boss 31h of the
ORI YAS D rack 31 is fitted into a slot 33h of the connection lever 33 on

[0bes ppRositessideidQO8RIRISVAS isastiga;view,shawing 1hg stendikecam.
ofile 32a on the right side UD rack 32. The step-like cam 32a has™
s FHiSiiE- 355 S5 BHabINIH o REHORE 18 el paaiong

clensisontl thalieportingdreprocdiisingise el i Ruihal BB 1O &kayok- 71r?hﬁat align

level of 32a-] to 32a-5 is determined by an electrical sensor using the
Sivve ;}r%ﬁ %‘é‘%&.fafb%s‘e]t‘% F&‘ééiéﬁ%‘ﬁﬁ@é@o%ﬁé plerspeetiviaspenang the
seespactiiédysshowing the recording/reproducing section 70 at an upper
0sition (for tray T1) and an lower most position (for tray T5). For
LS LGty SE BN o016 b e i, he
ratghtisigehiirrike 3248 driveatby ﬁlﬁ)@%@ﬁ'ﬁé}i?sﬂi_%{qg@éiﬁﬂy SMS)t%mtgﬁ B&ver
- _forward direction. Thi vement.will be transferred, by the connection
STARSTERE DUtk B) W SobE 200 GHIETBN HEE 20, 0
upektraideition, thekigit CanbEytently) thedetsidethéysack 34 willimaugin

rear..direction, For moving the recording/reproducing section 70 to the
S#%%@rlﬁé}é?né)ﬁf"taﬁ% Eﬁ%%(i}fﬁa 'g#glcstfgﬁvo %’ttn%ﬁ)%r%gﬁg%?r?i’ S¥d¥pposite
cqpntrsiabbwer [BO8HeIge B i tlpyary vievbsholgiol ¢ geapitaiplafthedraythe
tem } dis anger 1. Thi ar trajn driyes trays
e e ReE 1oL AT RIS g oGRS i A s oAy
digesgition Norwieeinghibaliseochangeptaieintes therd7iveoghal dkedn mfsthien, the

trau, Plavistogk BystE Mg Juving; squrce geay traip tr nsfers the driving
msour‘lé)e‘from .elgctrical.moto(r: 1;6’to aa?or(1)é)_ggoeszlaﬁ3 i%gl ea%ﬂ(ﬁvcetlon gear 107,
[20RrtiBmy Gésae RIRO Hisavshecorchesr geiarof e Fhe geafstralnsobthe in a
afaupipsiockisysiem henniboieartiyiving. mek Uit B3 Wieh 5,
capable of moving trays T between the recording/reproducing position
PoePthé ansctiaesheoymdsniae sitigo088] Figs. 38(a) and 38(b) are plan
viewsyshawinadiie Ry e el ALV dIAXS, T Peives s disg standhy
position Y and the recording/reproducing position Z.
system, the driving source gear frain transfers the driving source from electrical motor
116 to a long gear 106, a function gear 107, a first play gear 110 and a second play
gear 111. The gear train of the tray play/stock system then will drive a tray driving
rack unit 60 which is capable of moving trays T between the recording/reproducing
position Z and the disc standby position Y.
[0088] Figs. 38(a) and 38(b) are plan views showing the movement of driving trays T
between the disc standby position Y and the recording/reproducing position Z.

After the recording/reproducing section 70 is aligned to a selected tray T level,
the tray T can be driven between the disc recording/reproducing position Z and the
disc standby position Y by the 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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After the recording/reproducing section 70 is aligned to a selected tray T
level, the tray | 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 yiew showin ec onents of the tray
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tray catch lever 61 iS away from tray Tat disc standby position

tray£aéch keyspbhengiang ay e xeshdehdiraslion doinkgein tayertivhl dirsstionade
drRNENJTRY TeRighRSHS IR Siiyeste the recording/reproducing

position Z. As the tray drive rack 64 moves backward when the second

play Gédhertray ehtxeeack EbBIYAsbagireetdvheshewecontipey4p¢s)ldnd
rof3 € In K1BRORSE U QR BRYs IHYRAAEI R4, BB DRRY SHEL LBYEEST on tray
e

through the hole 61 a. As the tray catch” lever 61 moves backward, th

drizgirasiofsrinsiisdhe &y gaidioleyen ol rraeehithatple Shaok pibalsargdtine
ledER) TmbResrpiakionef HRY-GRlE M@rgé&l@dé‘ BIRIE 680 HURYE SLAHQN

the lower surface of tray catch lever 61 and a small boss 5b on UD base
hogk-prellRecH Bty chioh oA e8I s Bty erinioghabvet com
grdittas 12aaimst 18 eMalRRSstyFUrtRaLEAY 1 Tawd hhgmPNsd, ,the disc

recording/reproducing position Z by the tray driving rack unit 60 as shown
baj pig! NEGRITHRIDOA YA GalchlexT IS b ayusrd by hg campiaie e nd shtitig
agdiSRahenealPhas Sperations efline Way Kl ivipoapekHo§ig0- Fig. 41(a)
sr%géyvs an initial position when the tray drive rack 64 and the tray catch

reqRUEPEICRIAPE U R ArivitBetRy R vEngRackisR S GhabsheveiiB A .
40l@xhis state, the second play gear 111 engages the rack gear 64a of tray

OB B GRS 5. e o8 eD4E o the ray
opelfivie o the tray driving rack unit 60. Fig. 41(a) shows an initial position when
the tray drive rack 64 and the tray catch lever 61 are positioned for driving trays T in
the disc standby position Y. In this state, the second play gear 111 engages the rack
gear 64a of tray drive rack 64, and the rack gear 65b of transverse slide plate does not
engage the second play gear 111. Fig. 41(b) shows a boss 64c¢ of the tray drive rack
64 moved into an opening 63a of the second play lever 63 before the end of
movement of tray drive rack 64. When tray drive rack 64 continues to move
backward, the second play lever 63 will be pushed by the boss 64c of tray drive rack
64 and rotates, the boss 63b of the second play lever 63 pushes the opening 62a of the
first play lever 62.

[0092] Further, a boss 62b of the first play lever 62 which is inserted into a cam

profile 65¢ of the transverse slide plate 65 rotates and pushes the taper surface of the
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64 moved into an opening 63a of the second play lever 63 before the end
of movement of tray drive rack 64. When tray drive rack 64 continues to
move backward, the second play lever 63 will be pushed by the boss 64c
of tray drive rack 64 and rotates, the boss 63b of the second play lever 63

cHudHetlmeiapdrimy e stidserlfits b iy esimde?. {0092) Fighthsrcahd g first
o62hither fiistRlRpleyersa2.Mhich 'gé@ﬁgg@ﬂ 2,53, PRof ié%%%fﬁe -

transverse slide plate 65 rotates and pushes the taper surface

TELas photia ssRieTihsherds diidinplaarss wehushebert mevatd wght side
trangthe Hirle 9eR¢ BOULONIRESRRK-ARa65a Wil eNngags the,ggar feeth L L

la of the second play gear 111 as'shown in Fig. 41(c). The driving source
ST OV DR FRIBRIS AR Bfathiss elam RIRgeopRirs 65 aa kb iisisiide. plkie).

(@53 Heivenviagight-side Mt %Eﬁ&iﬁ@éﬁ%@@ﬁ% ks e CRRISHAR,
of.disc ¢lamping operation as shown in Fig. 41(d). T0093] For 8nvmg a
P?Fé&}%‘ﬁn RIS RSIRIGEGRG hestherez theide drnuycpositibn v,

trifefapetdtion isdRecaverss o AbRYBaTHR AUIRG: SRMCEWIHDE
tr? sferred from the second play gear lll to transverse slide plate 65. I'Inhe
POaRY ﬁ%ﬁ S EEABPHE T ANSVRIE Shdepiate BLHRgEFTeeatiihs Motioty

leottte finsd may tieverc6ad ang thes diewreandinlayiieuern83 whishwillaull

the tr rive rack 64 to engage to the second play gear 111. Tray drive
TG Wi BT ) RalEA G br STVURSRIBRAS i sedgprfever o1

theeaohksdhedSc Standlypositiame thediraysealahy i Glywvithcame qul,

leggrrg]tr%}ﬁlpcrgrfrlﬂg 1{19 nd rotates?ﬂ ounter clock-wise direction back to
itS original position. THE FSEAREH TS dEABRHIME R By RRMPHFRSEWEE

diggutithehdse 55 ofiirdUfvkidse. bDiss Hiasahovwarif Eiti4QM) QA Figk:

43 areside yiews respectively showing. clamper unit 10 in

6%@%‘5&?&% ¢ g\frﬁep\lel% g%% |t(i)8?%.afﬁ FEhEEr&e W6 in the disc

[ORSKd rdigrg e protidiSimg sidit sestiores@is etlpphtathbylatbhbaseit and

: uﬁé%éﬁ! r [ te 65. .-Two of the side bosses.6a at the rear side of
the tra%g\/gen?i%ﬁ%ga?gn%%%ﬁeﬁg %%r(l) Jprofi &l %ﬁﬂtsﬁeogggs 6b at the

regryainsiders dheinansitevswionit(6is(sefeoteeFigy 89) ameeriomdtednnteribelide
1528 Prefile 6pg,of lide plate refer to Fig. 39). With the

P pivot at rear side,%%@ér%%%éégﬁlrﬁt%am 0 gtte c}rgnsc%glf%%%t d&ftion

Mt tieehgak prefdessidap kies656mavids firont théclefitbidesto thaeright 6
Sidaoand ya ypclamping:; pasit verse side plate. 65 mov

g fromotheg right side to the fgf@ﬁci&%%%éﬁﬁﬁ%%g (t)lfnfrea OF s gé?nspll(r%}) %alate 65

(r%f%{r%ﬂaﬁ%sé%boWﬁbfé%Y@tmygh@m@mewewe unit 6 will rotate to a

clamping position when the transverse side plate 65 moves from the left side to the
right side, and to a unclamping position when transverse side plate 65 moves from the
right side to the left side.
[0095] At the time of clamping, a clamper support plate 11 is pushed downward to a
turn table 9 in order to place the clamper unit 10 to the turn table 9. With the lifting of
clamper unit 10 by clamper support plate 11 at the time of unclamping, tray T can
have more gap when it moves to recording/reproducing position Z. The movement of
clamper support plate 11 is controlled by the movement of bosses 6b of the transverse
unit 6.

In the unclamping condition, a rib 6¢ of the transverse unit 6 touches a rib 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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turn table 9 in order to place the clamper unit 10 to the turn table 9. With
the lifting of clamper unit 10 by clamper support plate 11 at the time of
unclamping, tray T can have more gap when it moves to
recording/reproducing position Z. The movement of clamper support plate
othey gd%o?%mﬂémv R e ReMELe b harepanaerbancirih b1 ot
cldh@emelppapi g eoNitiDhis dithed COR i éramnaMassuPpdBiRuC s rind |
a of the,cl r sypport plate 11. The clamper support plate 11 is lifted
I Wl the B FHEATE S Lo U SR 1 Grper bBaIticn et

fredle alampiagueorndition, the 29 other side of the rib 6c of the transverse
r

O LS T b b PRI 1 DA “CHIN g Lt o, T

lodiiegedpstepe st ta i€l guenirg sitiam 60 thandaiiz® afsliablei@saiae, frerlyer
sliﬁgthlﬂt]eestbgre{]n kgelle ?0%09%@ Fig. 44 shows a locking system for trays 'l' at
Pdise $tan by E03| lon Y. The locking system uses a triggering system
[0697{HaECcAhGiIs A (Irigge reppactiis] g drigp ete sligied platedm2eamndtiay tdake
levers 53. [0Q97]Fig. 45 nd 45(b) are respectively a top view and an
e oy o ) e b S G
ritaSfitstaretousipnob3aica Stoppet arlas8b sarsechidl Printriisiopr6BesandBa
Ic.speing 53d; The first S| a provide “inter-locking"
e SRR RS SRR 8 B R e
lockayeTstathdoseapid piotsesionl HBotigsioprblita swhichfit veaidtosusiatko thdock
ray. I- t .+he IC._Spri 3d is to prqvide a.
e B e e T P A G S
efignd firdopiotydsidnles8nis, cor éegrsuosdéatdherpaseiastdiihe Goiing effeion
P [ ' T [ file of the trigger -
e e 50 Toa e T P AL R 198 i o

towshnganieskisly maditeasf thy deeierr Bide plséniiy operation. It can be

r ratj ive: '
i s e
angHpRARRORSIations Hipr dvesdereshiogsarattiof gesithsrasianddskikvag typed

to %g%ya&ﬁ%&g@&%?(c) are enlarged plan views showing tray lock

levers 53 in locking trays T at standby position Y. Fig. 48 is a perspective

(00BN TGRS tHdecupeddemirsmdgiaiflsiewibis idiagsemeshowitigl tedatienship
befkRIRCEKRH RLine SRRV ROHIRYinE Rty theAksher Siapdly pPsitien.)
Y are locked by tray lock lever 53 from going to front'position (disc¢
are enlarged plan views showing tray lock levers 53 in locking trays T at standby
position Y. Fig. 48 is a perspective view of the disc changer from the front side in a
state in which the trays are locked at the standby position Y. The trays T at the
standby position Y are locked by tray lock lever 53 from going to front position (disc
exchange position X) at any time of operation except when trays T are driven to the
disc exchange position X (open tray operation). This is a shipment locking position
where the trays are locked in a permanent manner at the disc standby position Y, and
the disc changer 1 at all times carries out operations to lock tray T at the shipment
locking position after any operation (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 T 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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exchange position X) at any time of operation except when trays 'f are

driven to the disc exchange position X (open tray operation). This is a

shipment locking position where the trays are locked in a permanent
position Y. and the disc changer 1 at all times

anner at the disc standb . | t
RS ISR B LRI o M BSHH A 4G R BB RO Atk
andnyepetlio niﬁgmaﬁidmim&rayyﬂ&ﬁme%ﬂiaﬁ@tﬁi@g@ysmm@fe X¥2. For
and djsc recordin roducing positian Z or driving t o
R GEL L T A S RO G Sl KR 757 fobeiogin
pusthdristedesilitbeurtiyssTlarend heldimthhedpdkinglee nditiprobyidhe Ntesf the
Jocking’; profile. of tray T and the tray lock |eyer 53. Fig. 46 shows a timin
o TR e RS fooh B LD S A SO e s
T exolsngevp osition posaih tyPestpfd @ kingvednditiprt oftif) ehisay dgek Jedeplate
and trigger sli late, 52, Far A shown in Fig. 47(a), the first
S B e R R D B et =2
is Twantonaritef fhiet peytTishynthdfiostprotoukibn G 28 ofctiiee trigder stidelplate

«: 22 This: creat t le_logking condition in which the trays T
n?é%;%}tlﬁrlr%vg %%ggﬁé E)%%?tlegr% 6?%?/%@%%%%% in Fig. 47(b), the trigger
[08fide PratelasiRersioves 1ddvar thtivbifrgatsideodnd: therficst phossisand2enpiock

[ i I i the fir trusign 53a of tray lock
{55 e PR A S S TR o
to jiew ¢ehochs &g 1idq (hee shealtingp ringj tBBUNS botichingay Wakloeh is aligned to

hEREANGRIRABY N AARLUR IRKTIRYBE Ba R AR IAAIR R URIDCK

direction. At this time, the trays T are not able to move to ront's

segiirt Glcangevsdsitionsey sidaltdiseaycringhicpradgried tositiertidyitth
pu@ef@e%égh&ra@%at&dﬂaa% 500 REMHHER ﬁ?tﬁ%%ﬁ%'ﬁ%fﬁ?%%nﬂe%‘?%l%ﬁ

70) can move to the rear side (disc recording/reproducing position itis

byisithsd By trsy HRPRET AR UMIVEH oOREGhbans ) ithe sbihen iraljseT48hedrare

unmelg ‘iﬁ@io'ayOﬁiShﬁéﬁf)%}{sz;@f%?EOtﬂg%a?f? @&ggb@@kh%f, WR-Rage &@! h&S5SRoUN

in Fig. 48. An "unlock period only happens before the trays T triggering,
ungoik PEpBle gt RaeEPuEhE AR sheiecont neotarigpiiahed thy triassesuld

pIRECSIUSIRANIRZEQTIHNG HOER! RIFE SR RTARE thE HAUASHHYRGKROP L ger

short period so that it can be pushed by trigger slide plate 52 to engage
sligslate YPdy areass yihribaraodrviogprag uad 2a perspective view of
[0tle dise. AbaRagielsHIN0iEGRH SIRE d@HAS:N WHIRRHDSAYRId iﬁ“%%tate

locked at the stand by position Y. The recording/reproducing section

in yichAhecisten etk 'Beksrbabibneand ieesionsY adderern dngaapreducing
se8i@fs70 dnd & RIREKRIN AN RN RRITOhY R tHaY AGK AU RAAM trays

tray rear stopper 95. .
T1, T2 are locked in standby position Y by tray lock lever 53 and tray rear stopper 95.

Trays T4 and TS5 are locked in the standby position Y by tray lock lever 53 and UD
base wall and rib 5d. The rear side of selected tray T3 is stopped by a concave portion
61b of the tray catch lever 61. When tray catch lever 61 is rotated and the concave
portion 61b goes into tray hook portion Tg, the tray T3 can be driven to the disc
recording/reproducing position Z.

[0103] Fig. 50 is a plan view showing the locking system at the recording/reproducing
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 disc

changer 1 can sustain external vibration and impact which can cause the disc changer
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Trays T4 and T5 are locked in the standby position Y by tray lock lever 53
and UD base wall and rib 5d. The rear side of selected tray T3 is stopped
by a concave portion 61 b of the tray catch lever 61. When tray catch
lever 61.is rofated and the concave portjon 61b goes into tray hook
1 ‘6‘8%?}8%‘1"& i AR U BR %%ﬂ%&@fﬁ%@?@é@%@%ﬁb&%&f@ that
th@esikion posidd03hFignddlislacation WEpashawinglthed eakingasysiemiea) tieh a
recording/reproducing section 70. One portion of the locking system is for
o R ouT i AT AT AP 150 FAER A . Ao SR EHaeAt
93ofcthiedetkintsysteveisdamthé sedaraynyirépsadeicingisettion 4Gedhel lock

'005'5?_90%){(5,5 m |sﬂ}g V% sHar?ethaa.the disc ch,an%er 1 ca,:/:bsustaln external

1 .
“Vibration an 1f}‘lgipact WHICGH can é%%/éeéofﬁgua}é‘é cﬁcatrl‘l%rér 31 1 malfunction

whilﬁmmgﬁm@bmemf %%a@iamtj&bd@khmsgﬂem$MeBIMf the
caLEGI TR RO A A IR AL Bl DY RSB have

secure Ing device. The locking device used to achieve this
bofisaetiant igsarfitatddbk fevegrosvier Iddatingdrmnd dnsversecudihSvanddriay

Vi unijt | lever.94 for locking the whgle .
o e B ST S ST PO mreye
ongyy seapm@rdew esat 144, antladsotehd (Hargegeli9114 and pivot on pitch plate

BRSO R R S R R D9

seppbtnbiyesahal biasdosiangmentiteringidffedt pehitnn98y ehtmde thwck
leRIPe QPR3 385RRY %@f aeat Hibandig §&%%%%% 853 %%%%ﬁg%%ﬁg gray

Q?s. 51(a) and 51(b) are perspective views s a first ever
plapeteckseraritrinay/ytanel ploftledde kinthe badkivarton 9ok pbthiofirsBadf

ledBEIH ShiPEHa ey Br AR ENPATES ewét%&&%e{ht@?ﬁ@ %H&%&BS&@%@‘%@@

gear 111 to lock the tray play/stock gear train. A taper profile

CIefRRpBYEETeoRR SRS tirst hser cmﬁgﬁ@@ianamamwbmmwém the
cog&ﬁfoﬁpm%%ﬂag@fagk)g&qg%g{?émi&ll create an inter-locking

effect. These configurations provide a strong locking condition to the tray
[0 by Etsck26g k> denratamP s pragd 8 Reip Berdi B (i wrthevr thiefirst
lo@0RAPSISRECIHG B WesAWIPehthaidl ehalQ IBUELIS @R aiHReKINg flgVice

of the disc changer 1 in two conditions. These drawings show the first

drigeings shpyihe Aretdeskirese B ib ais i it g ahopinBoRtian (B3 0é tee Brst

loGORRELSINHE A RO LAr kdoOl1a SEEQRELBIRY FIRRE ok 1y thEiRIY,y
Iogklr%%%he second play 3ear 111. At this time, gear teeth 11 | a are

logigaderirtrdriategadr d4 oS ) AG¥ teibdd 1S corass it
ratlapREBINSTL ey IBWEHYE 64. This condition will happen when the tray drive

rack 64 is at standby position Y and no trays T are at disc recording/reproducing
position Z.

[0106] Fig. 53(a) and 53(b) are a plan view and a perspective view showing the first
lock lever 93. These drawings also show the first lock lever 93 in a state where a
hook portion 93a of the first lock lever 93 engages with a gear tooth 111a of the
second play gear 111, thereby locking the second play gear 111. At 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 64 is at standby position Y and no trays T are at disc
recording/reproducing position Z. [0106] Fig. 53(a) and 53(b) are a plan
view and a perspective view showing the first lock lever 93. These
ings_also.show the first lock lever 93 in a state where a hook portion
S Gk Vi 5 S b 5% MBS Bt I et 53 Tn

thesonittiplay.dess 938 ciherehisloskin gv%@smngtalawmge&@?ﬁ%h:@?c
time, gear. teeth 1 e e a rack gear 65a of a transverse slide plate
loglod Al AR A DR RS A0 T L et Girvissidarkyerer
p v .
93asthizedisd tecordingire praddeingiopogitiors Zend matﬁasﬂam&zﬁh@zaglate
5 moves to.clamp the disc to, conduct disc . recordjng/reproducing. 3
R RS Ry ATt (o A i pre e
lotatet 83 decchispesitiition 4a-Bask @3l ther fistdeck levean@3dfilsimaaock
ar. aroove 114c¢ located in a first range, 114c-| of the cam gear
e hove 116 At oo teb Sl R e et A ROiGRA 14c-2
ordipaeigonr Figw &4 {)is wiptenthicwshpoditeais uwddckicigiegnditicmef dhe
' 93. In this condition, the boss 93b is located at a second
fug%%g?tkﬁ)%% 1%\2%52 of the cam gear groove 114c where the first lock lever 93
[0)8IrBigebtes roratenectimeuviioelsltireconsTtearf tle dodkinpe postioim which
- r.Qro 114e. where the same position is ysed tq .
e e B S e e R S e
stafrevhe oM @Stafencfitnd duckittf systengi whislethe diéve geasrliidn of a

trJ?H&%EQcE gfgqg?{%y@ﬂgmgq%ﬂg Jﬁrl .Iock lever 93. In this state, the

position of a function lever 1257s changed in order to drive a gear train of
[0bo?ﬂdi;'ga|é9/§t@c1&aswiems(@wa;gmmgmddoklumwe&@s]am@kﬁ%idmpm

[ ing:a leyer. 94..as.a 1gcki ice in t i
R U e e R S
Se%@%ﬁﬁkdéb(%%rega%ﬁga@@@(é%m@ﬁ@ﬁ prifteofogbeond Bégeat bt feds
th@Q ks IR Ao AL A9ah Q2 Eféié?ﬁﬂb”'a?' %%é%e}bc%o%% D

a rack gear 32b of IUD rack 32. This condition wi pen after the
ragkddraitytrepratirnitidepprrgiachyieterdivaispiodur g vertiontd
coIRAL Al AdRh UG IRe SLREINNG PRIPAHGHNG RORILON Z- [01L10]

Fig. 57 is a perspective view showing the second lock'lever 94 and the
reciaBgdrep Breare pesitiainZunlocked condition. A protruded portion 94a of

[0the1986089 106k dRyel Pk SALRr SHBIR ARkIBSRPTIE L, Of theSREQRG, na
UI%J gDegre?Bél ?r? afr? Jl%clzoctlpe% condition. A protruded portion 94a of the second lock
lever 94 enters into a locking profile 109b of the second UD gear 109 to lock the
elevation gear train. The second UD gear 109 has a taper portion 109¢ for reliable
engagement with the protruded portion 94a of the second lock lever 94 and alignment
of the second UD gear 109.

[0111] Fig. 58(a) is a plan view showing a locking state of the second lock lever 94.
In this state, a boss 94b of the second lock lever 94 fits into a cam gear groove 114d
located at a first range 114d-1 of the cam gear groove 114d where the second 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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elevation gear train. The second UD gear 109 has a taper portion 109c for
reliable engagement with the protruded portion 94a of the second lock
lever 94 and alignment of the second UD gear 109. [0111] Fig. 58(a) is a

g)lan viewlﬁgwir}% al ckinlg statet.of the seé:ond lock Iﬁ)l/er 94. In.this,
e LS Y oSt oM P (S SAESRGTHIRNILRICE ANt MRS SPeAT G oA YrEiRR
levkt4dSlocated at a first range 114d-1 of the cam gear groove 114d where

h copd lock .lever 94 is directed to rotate in a lock direction. Fig. 58(b)
O R e et ST Ao e et e e
it bt estate, theboss 940 isclooated latwsecdindgpositioRdddeh 2 afdtiereafthe

caf SRR E AR AL NCIFONASRRORSL ORlg BVer D oI5 dirprted to rotate In
arrunlock direction. There Is nc]y on€ portion T1A§5 on éam gear
claglowusee tikd{inherRk B dathetpositionng gseditotdbingm sitestate dhe trays

T JH%QF%HO-\'/%V&I{ hEQ %%%%a't:li&l 5%!‘&3 81'@@16% fO%iﬁ%g({XE t%%%rar]nlg%ar 114

explalnlng an Op. ratlpn t. ereof when It rotates in a clockwise an
rottngritethelolsiekisisdifeetiorn Rot&lidhdIPRIBON6F positicartogdangd thetansl of
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engre g hrioveldutieaais 1dPerdiion theoth e PRIVENSo sitrdtionte dentigRdE

pogi%iéﬁn,r ARIESHAENR qug%ﬁ.difﬁ%tﬁ%g@ & B&g‘%@{o{?ﬁi\,/ﬂ}ﬁr%%%&“&ﬁhéo late 52

_change the level of function lever 126 from a level for engaging to a first
trigger gy t1aps Tdadeges Fop e FayiAg s Sem ot gearmonRreman el

pofikibns PRIMNG Resitiopdeothe HRME peIH Bsm&q@.er%&iﬁéhiﬁlgeé’ﬁﬁsg)&r

In a range of positions B, the trigger slide plate 52 triggers the trays T
HNngfatis 18 arowalyarionigviediesionothsimind isAtat oriyssiaidhe dsc
stalfavs Joicodrven 4o e dise saRnee Paitien i WhabDEIGAMEET (o

114 rotates in a counter-clockwisedirection, the tray Ti is first driven to the
T34i80t8eindby position Yin the range of positions C, and it will be followed

[0PM3IrBNS 3R it0a &éﬁ&(ﬂ%rv[%%%bmg@psiﬁtéiﬁe&ﬁﬁﬁ?@{@c‘éﬁ‘%éﬂ%ﬂ‘&a
state in which the cam gear 114 is rotated to a position for unlocking the

rotafedyioiBer insfos anjAcieedhasccppd dnrbrarend-rdndhisiager position of

thechar@ed iBverderste; dryRE S8Rl aak EIalion SYSIRMIR/AYSIQPstem
unit). [0114] Fig. 61 is a perspective view showing another locking system

eIyt pRetits a movement of the recording/reproducing section 70 when

[0 0ng Pidhe! tayHdrip ey ke QRN EHOBUE 0o KRS KRR (hREJRSKING a
mos%sntl%m g rt}qg rr%tc%%i}gg/ggg) Qggg %cracltion 70 when one of the trays T is at the
recording/reproducing position Z. The locking system can protect the disc changer 1
from external shock and vibration if there is an illegal power off during a
recording/reproducing operation. At the right side of transverse slide plate 65, there is
provided a pin 65d which is capable of going into any of holes 32e-1 to 32e-5 of the
UD rack 32. The holes 32e-1 to 32e-5 correspond respectively to the
recording/reproducing positions that align tray 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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from external shock and vibration if there is an illegal power off during a

recording/reproducing operation. At the right side of transverse slide plate

65, there is provided a pin 65d which is capable of going into any of holes

32e-1to 32e-5 of the UD rack 32. The holes 32e-1 to 32e-5 correspond
Prespeieti/éhytho the ecbrdingireptioduting thasititing hatealigRdtiay. ThomiaYime
M 3rVith Ihis configyration, recording/reprodycing is locked at a current
drecrg\%ing/recp?oé}lfjg)fg% ﬁgf positron. Jo11: ]Eélgrg(g@f ig 5168&%%@1”5%“0“
agpmfaidtable for therecdrdinbirdprodticings Sectioni®0, Ahatl tivessy driving
therg,ls & logksysiem shatis astivated to lack the recording/reproduci
“section 70. [0116] Accogg%)rélge?o tii\még% con |g€l(}rraa i%hn?gﬁr%{g%?%?é??g) one o the
lymBdditpehe diahennvertiohhiheitray privitie geacjernit2Qisysapableafe, and
oREHIAGINE UANSS T MDD NN SO IR AP 1S ISPEX AN the

e

position X with an all-at-once operation. Al. this time 5ﬁyt'ray riving
OB?%&@? éﬁ%lﬁ@_gg%ﬂlhrﬁﬁ% IPotatéin dswayopening Wiebtiet tas ongs T are
paalidgear fereiving the plual '%Ifgcﬁ@a,s_a-gd Fyrher é’éfh% & esg% . d %%ame

gear unit 20 rotates in an opposite direction the tra are driven on
UBHEHGREEE It focaieberihwdyoThed, shidibogsibety ejBdtcaticen the

stANSy T RANGE andd axehanoe alldises R from tft%ﬁg@ Ry E%égﬁrg%%%on,

tray. This simplifies the operation of exchanging all discs D in the
ﬂlﬁ’i%\%&rli.ﬂﬂfﬁﬁgeaﬂ’tﬁ@ﬁ_ sth%?ésﬁmﬂﬁﬁlﬁ@taalldﬁh@»@ﬁ@DMMﬂﬂe simplify
teheickesiaand exchenars itRGEESSADChRSaME:Lray dhying &%aé%“t)%'&%% of

is commonly used for both shuttling the trays "1' between the sta
"Bb4iish Y and the disc exchange position X and disc checking function.

[Gherebyitlisrpassibletorsimp v tbeidesig rﬂh@fd;aﬁ Baygiving Qfﬁ%@%&l éfbable

implify the disc changer 1 operation, shorten the changing time an '
Offe%f&eggt@ &%ﬁnfg}*ﬁf tray ey (81199 rthe reserbirgiigpiodheing unit 70
frembbdimentbthedsayodriving gpardisit 2R incaPpableiof dtvingaliraisTonce
oth§r the}@t?htraa/ Tl gove he recording/reproducing unit 70 from the .
RNy Position t% H&, §]cwé§&ﬁ%ﬁjf§é’%8§iﬂ8ﬁ iiE &FPaNTHE-dhgstate in a

troperationg Afrthisotinae aikteayidringroears bothe taydriinggeafeunit 29 e

rerc%tradtﬁ"? a tgggc?geningltdirection as one solid gear for driving all trays T
exceptthe tray at the Oreé%t}d?ﬁbcﬁeﬁfﬁ%d%ﬁidﬁ PUsiigs Lt dYhierisigasnatide

plriggévetidrywherttiggenstideinlatait Portberswihem by saie didnt Hmit20ys T

Jo in an oppasite direction the trays.T are driven.one by one from the
o R P A She i See
altfzay a Trayhedthaboveahd tedordingleceroddioipee pritl it OREg0afthnee, and

exchange all discs D other than the disc D on the tray T above the
recording/reproducing unit 70 from top tray to bottom tray. This simpliﬁes the
sequence for exchanging all discs D other than this tray T above the
recording/reproducing unit 70 in the disc changer 1. While all but one of the trays T
are protruding, all the discs D on those trays T can be checked. The same tray driving
gear unit 20 can be commonly used for both shuttling the trays T between the standby
position Y and the disc exchange position X and disc checking function, thereby it is
possible 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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exchange all discs D other than the disc D on the tray T abovg th_e 3

recording/reproducing unit 70 from top tray to bottom t_ray. Th\IS simplifies

the sequence for exchanging all discs D other than thls‘tray I' above the

recording/reproducing unit 70 in the disc changer 1. While all but one of

uhié IFbg/eT thar érpy atrivding; call ﬂm@tdB%t&&ﬁdh@ESEﬂaﬁﬁﬁﬁi@@:ﬁ.b?hlés% for each
h d. The same tray driving..gear unit 20 c no%e commonly used for

e%(c)ft?h S eu?t%rirtr:%etﬁ?ésfrgis “bé ggg%%“&é%&%)}gﬁ ﬁ?oﬁxﬁ’.}‘&ﬁ%etlﬁ’@ﬂ?%‘ X and

reluehan deepdwition Xoaittuliscorheekingeftngtianp thetely i iS TROSSIRIBIRes the
impli ian of the tra #ﬁriv.in ar unit 20, simplify the disc .

e o A B R 18 Rt poissng e

caTRiayjams Withrgppurine thedrey sooeridinmto the embodiment, the tray

g ' . ries of tray.drive gears and.can rotate to the
R e R S A R v
Uit @ divitigyy el et 202Byathé htaty)tri%ggriﬂg_‘lf@!igudéhtz’i@ a::tse Edp@rated
. I\ [ t ESET.condition. s, for ‘
et A S R B 0 SR g e BR e pbbfor
the &3 FEHiRg wPeIBiaRbypOsitiomyiarterby onelframrtopatdlpottaBmparison

T ) ) : : 7 ile
1ig shaplifiesoie.areratigp of exchanging aII.dlscs D, since it is possi
“;o pu?all disc D%ft% any of the empty tray T without opening the trays one

(ByBhetifbfashesiincertrins decbedimghodineemtiodimentrithedray ditvecparatc

figsReEoRAANG BRIy Chive ORRL A TN G 081 2 ANRONOMITAY, g
drive gear 251) are separated from the Shaft gea quyrtlma e uporthe

%&f?@é%?% Aany %%WQT@W B Efoke cistienyidnivifigr Gearautoip 26 el tray

dfan heumardfastyredmu 688l CORMPRIIRC, Wt @ Brior art
b?)ﬂf%ons ruction. [Olzo%mﬁher, accord%@ﬁe g\gln%)gglrgnearﬁt, the and

g 49'aHoR EBPY AR efaltiteORdAY thér ahiaftigracpoity msfefoné thelirajower
legteivittyy g @asirthiionan he Mappaaty etk a¥CrRRre #3sily IR GOMBANSON i ven

with one b%qy construction. Further, a top level tray drive gear fixed to the

RS odyr %@&é%@%@ﬂ?‘ﬂ%erewith at all times, and the

shaft'gear / _
[Orctatisdl ﬁm}dﬁmﬁmbQiiﬂ@&%éﬁ&ﬁb@é&r%‘ﬂ?kﬁﬁ%dﬁ%@r%ﬁ@f%Ig?:gi%?rcl)\yéded

I r.level drive gear through the stopper ribs thereof. Thus, .
o gis SR BIVRAC Podta BHb By GRE HATBHGH B STt Ve [oapSiive
gdunthvelj paovordiewgliootheremhedipieet, g addiionaltolation isREVidedin the

dri by at least er ring 23 placed between two
ro T ST IS S SR EIRE Ve Lhotes iy b e

rve gears a ng _
trgfudnivg gear hethesaatationat movehrent ety driving 96680k 0ave 4

sp%@& ?ﬂ'{é r?gd,ut%% ¢ r‘?v%izg%a?fﬁﬂ& diameter needs to provide a total circumference
equivalent to a total stroke for one complete rotation, and this increases the diameter
of the tray drive gear.

[0122] Still further, according to the embodiment, an upper level tray drive gear’s
stopper rib pushes a lower level tray drive gear’s stopper rib, through the spacer ring's
stopper ribs, in a rotational direction of the upper level tray drive gear, and the lower
level tray drive gear is forced to rotate in the rotational direction of the upper level
tray drive gear. Thus, the rotational 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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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 diameter needs to provide

a total circumference equivalent to a total stroke for one complete

rotation, and this increases the diameter of the tray drive gear. [0122] Still
teiitheifckiseotaing thehefe@mbodinmentraibupper develdray drve gRar's: a more
S@Qggp,@({y(ib pushes a lower level tray drive gear's stopper rib, through the

spacer ring's stopper ribs, in a rotational direction of the upper level tray
[l G Hr el theqemvdingelelteagnaivirgesr is forpecstoltatatednithethe tray
drpiafio irection, of.th rive gear, Thus, the rotational

mo{i‘/%rgidﬁ?g?fh@?ﬁp%fe?g%&{ gﬁ[\\:@& gg]g?éllg ffq’raéf é/rarléaqtéotheelé%gr ﬁg\(%f: for
Mrivedge drthfsugHitrelsiospehanss, restial tayldrivengbarsaisodriviendsy the

si@t@ﬁm@adbﬁg{)@épgpg%g[@@eg%gger ribs. Specifically, the size in a
rotational direction of the stopper ribs is designed to equivalent to a

[%%ﬁt]rﬁ@}bf‘ﬁ@éf aBfEetRitchingalmslan ehbréfoler theestoppdr sibibcany's gear

reRRHactkionaseh RIRRY 19,3008 - Siahkle way 1. Still further, accordin
) égﬁthe embo%frlﬁent, it isr,poaggi)bIegtoéral provide ttrrl[gyltsrza%/ %r?\}/?#géagg}gu%el? rzﬁng 20
AR ITRHRY HFd RRieHeacEaiNRifeHt to the total stroke for moving a tray

[dfrop) thaidiseiRxchangaingsiion-tedhs aiandby pasition iherehy hesize
of the tray drive gear can he reduced. [0124] Still fl#theﬁ%c%%%ihaot%?etﬁg the

8554 i%%ﬁt?fﬁé%i?&%%%&??tbfﬁ%o%@%Véy&eg@mclfafaa thasasdnapeaged with
therofile fﬁi\@@é)geé‘@aﬁﬂnmﬁta%irfi%@sﬂﬁ%%%&% Fté}ﬁin@l@%?gyueitgé&%t%{nﬁego,
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riggered by the tray triggering unit 50. further,”according to t
Tﬁé?ﬁ%&dfﬁ?e%@’%ﬁﬁ ?@fﬁg@ SRAFESprAtit pPYHECfiFaY shire ROl ray's
- [Ogeat Fadhzeghﬁ}féaﬁ&gﬁ_ﬁﬁgask}@siﬂéﬁ@r%as&ﬁﬁdlgﬁ%ﬂ Yﬂ&fg% ﬁ@gsgﬁﬁgiﬁgte
ear unit 20, after it is triggered by the tray triggering unit 50. Thereby, the
> %%‘%ﬁ 5 NS i gﬁ%ﬁ%gwwwm fgrpektehitosao s 114,
whurthirmongeacdartingito thedfefarien embadimentsithe triggeriogslide,
D R)tga%%nia %pae (flis%(fhan ris dcontro led and activated b¥0the earn slot of
\%e cam gear 114. w \éerre%%gnca?ﬁoﬁé P 1 P00 daisderkoiodivipg rraysl at
stared triggermgyslidéhplataes2npyshesl against tiay sk Teygembb A@ction, the
: ' able lock tg.all the trays T at standby position Y.
R AL T s T i cbianel push
aggigtiehngaliieplatesmotesmhst thirtatiduiodkeprafileon e glate yilks
i I ever 53 in the unlock direction, at the same
Ritior G s K S i it
fopmaiskid Bup pushassipdeTinsovanon use a triggering slide plate 52 to open and

lock trays T. The time for tray T unlocking is short as the triggering slide plate 53
unlocks trays T just before pushing the trays to engage the tray driving gears. This
minimizes the tray T unlocking period before each tray T is driven.

[0127] As the triggering slide plate 50 is being moved forward, the trigger profile on
the flexible ribs of triggering slide plate 50 will overlap with the trays trigger rib, and
push the trays toward the disc exchange position X. This creates an advantage that
the trays T are largely separated in the standby position Y, not linked 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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forward. Thus, it is possible to common use a triggering slide plate 52 to
open and lock trays T. The time for tray T unlocking is short as the
triggering slide plate 53 unlocks trays T just before pushing the trays to
engage the tray driving gears. This minimizes the tray T unlocking period
Serote kedtonay 1 i sdrivehai@e2htists. tfigedirgshdaduliaieSouisHeing

UGG A LR 108e0 RIBTIRA0 I, JexDIE 1105, of fridgering slide
| ) S, . 11

late 50 will overlap with the trays trigger rib, an ‘%%?{Ifhe trays toward
[¥h &S e dhenasrmacasition e This createbaniadvantadelthahithertrays T
ase1largslyrsapak i | ition.Y,.not linked.to any. other
ppart., than the h(ﬁﬁ%@rﬁ ﬁﬁ&pmxﬁ%%%%f‘é %?%SS’%(V; %%rﬁ)‘%l%r %8%‘?5
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SRR AT e HURSH BUSAg BetighdsyrtiygBringfolie dlaterb 2ritgelfiify
slide staekesallays IRIdhe traysd {9sMaye fom g%&?%ﬂg){s?{gl?r%gge%g% to be

disc exchange position X. This creates another-advantage

birABHit W EriaRh PodrDs e dpreayPdicling bystenn (8128F Firtkerib

aeCowrdingdadbeiembodinent.the iagerng.slide Blﬁ%&&ﬁ%&g&%r rﬁ{é%@'.e
fogé)wst e cam profile on mechanical chassis 3. The prolfl e
[(ﬁégﬁ&g WimBAmsteFomifesial pofioreshaisativhngss 1 cainbe

ampaofitel C@hbﬁ@&dﬁ@usiﬂjﬁ@fﬁ inanspys Taakih Qﬁ%i}fégsqgez??&% gtﬁaﬁ%g;ng
ther& ?emg %J%Eed forward to engage the tray driving gear unit 20. 1l e
TiHgGer ProfE PPN RE SHGGET G osind prafecdoas brietdbly doc
cxelduge positj@ndl the Eigeerdnafin isimermexile e ReRt A8 19 the front
an\/glghstaqdom%hter% /S t{l% ring force, Pltc,hlnggbetween the tray trigger rib
ancﬁ% trrlggerlng Sitd %?I%\fgrtfiéﬁéﬁl&fé}?spr hfeteanlpk dereratiagk profile
wabpmgiéeryar{mfﬂbuk eremaﬁimam;zm gﬁi@gfhﬁ@ﬂd@ﬁ%@@%&@%ﬁa&k
can he arr to have.various heights and slopes. As the
P e T8 Pt Wi oy Hog RBAe cbphipment
cosnipirertipasitivic tpting mmm,enemrmbepﬁms@g@mgf@eg@ﬁﬁ@dp Lndb8s 3
ile an triggering slide plate 52 is moyed to the front and away
e e AT AT Gl Wk e o derenieraan
fresrodisrecantinnad pokibfie of withaintbiraysiflonNggering slide plate
/ il ainst thelock lever profile to get a better
QR A S G N e A,
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thi%&?@%ﬁ%@é@ &%&Fgﬁﬁﬂﬁeet?etl?”ln%ofxrzgmnd{ﬁg fxchan Fection, the
tray lock lever 53 rotates in the locking direction and creates more locking force. In
the shipment lock condition, the tray lock lever 53 is not able to move as the
triggering slide plate lock profile minimizes the free play gap for tray lock lever 53.
So this only allows the trays T to move backwards into disc recording/reproducing
position Z and prevents them from moving in the forward direction unless by means
of pushing by the triggering slide plate 52.

[0131] Furthermore, the tray lock lever 53 is linked by plastic linkage to create a
joining part that can rotate by itself without interfering with the 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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[0130] Further, tray unlock period is minimized and the lock is immediate
after each tray T is moved to standby position Y. The interlocking effect of
trays T can achieve the most effective locking result. When the tray T
moves in the forward direction, the tray lock lever 53 rotates in the locking

nyirEtHgPErTg crehtes lodréciocKidgdoree. dnsthershippant fdok ednditaenion of

oiRg fLay: Igg&lgggg@éﬁ}ﬁo&ggl%% ove as the triggering slide plate lock
profile minimizes the free play gap for tray lock lever 53. So this only
allows the trays T to move backwards into disc recording/reproducing
position Z and prevents them from moving in the forward direction unless
by means of pushing by the triggering slide plate 52. [0[31] Furthermore,
the tray lock lever 53 is linked by plastic linkage to create a joining part
that can rotate by itself without interfering with the 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 38 mounting process. Tray lock lever 53 can act as
separate 5 parts where the rotation of each lever does not affect the other
lever. 39 LLOYD WISE What is claimed is: 1. 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; a tray
driving gear unit capable of shuttling the trays between a standby position
in which the trays are stored in a mechanical chassis as a housing of the
disc changer and a disc exchange position in which the trays are
protruded outward from the mechanical chassis thereby the discs can be
put on the trays and removed form the trays; a gear driving mechanism
driven by an electrical motor to generate driving force for driving the tray
driving gear unit; a tray triggering unit capable of locking/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 unlocking the trays and capable of driving the trays

outward from the mechanical chassis toward the disc exchange position;

a recording/reproducing unit for recording and/or reproducing information.LOYD WISE
Vg@fﬁéfﬁ eliizndisisplaced on a turntable; and an elevation unit capable of

moving the recording/reproducing unit with the turntable in a vertical

direction to align the recording/reproducing unit to a tray and place a disc
lon the'trdiporstsrtsertipntaloréngvharbimtiie waydrvingugeartm is disc selected
f richecki e discs by drivi | trays to protrud :
s a e e L e siena
%W&%Wﬂ&@é&cmﬁﬁé%éﬁﬁmé?éﬁ%dividuaIIy driving the trays from the

disc exgianae RASIGR J&hfﬁ?é@@&%@%%%ﬂpﬂeﬁ%ﬁe@Qvggqbcggosmc% Be moved

operation of closing discs, and each disc can be checke until it 1 ¢losed.,
sebshapidl¥Hary BPFEPateritigeatstranty il disesin anspertmn dhdistscs, and are
seelectedbiiemine pluratity of disesiand peydRiming: recardinglrenraducing:

information signal on the disc, the disc changer comprising: 40 LL YD

WHSE a plurality of trays which respectively can be loaded with discs, can

be mavegsubsiaitialvingiherzontal dirgctianpargll %é?srr@é%gﬁfaé:%%andby

of the discs,.and are stacked substantially in a vertical direction
PRUHSECUHT th E S UAERCES o e HTSed, oy deviry e afth i
clapablendl sdustling bagdeays owWeen B atand i RostiBR IR WA from
&}ga gC%r%sétq;C dina e%ihanlclal ch_aSS|s as a housing of the disc changer

S R SRS &S ESH SREIA SRS CATRS Rk Brot dad d Buaweddorm the
trfom  the mechanical chassis thereby the discs can be put on the trays

and remaved form the(élt?ra S; a\(}%far driving mechanism driven by an

electric&fMator 15geS 3‘%8% G HoréebF ERtHSE I Ay AseigabR dFiving
farnitfer ttayitriggering driitiaapshtenaftlocking/unlocking the trays in the

ray D SURENR S HMBCHY IHSCPAJL L Eap b1chor S ondos
Pasilyeno tivwandt frapatthe firechanicdl tchassisigugerd iiheitise.exEang@ear unit
aﬁ%ﬁ%ﬁ%’?ﬁgg@ﬂ/ 5%8%’%%%- R (ri]}tl\];?r{gr%?eotrpaiysgo%pv%% %re rglot lécrir?egchanical

chassis toward the disc exchange position;
a recording/reproducing unit for recording and/or reproducing information

signal on a disc placed on a turntable; and
an elevation unit capable of moving the recording/reproducing unit with the
turntable in a vertical direction to align the recording/reproducing unit to a tray and

place a disc on the tray onto the turntable:
wherein the 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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signal on a disc placed on a turntable; and an elevation unit capable of

moving the recording/reproducing unit with the turntable in a vertical o
o . ) : : LLOYD WISE

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

on the tray onto the turntable; wherein the tray driving gear unit is

commibhlyraksdofoiretfesiing thepdisos bycairivingalkdrayishathes, thante moved

sRABaNe the RAQIINGNEpLOduenaHI 18 RIBIUAe outward lamthe,
mechanical chassis to the disc exchange position, the tray driving gear
staqitse eapsaBIEdinaividerisddivieg ahe traysdionrtite disomichangecs of the
dpsition to the standby position from top to bottom in a operation of
closing discs, and each disc can be checked until it is closed. 3. A disc
changetibt StoYig Lmuranty efrtidles ofr ahupbrindhe disy séleetech frosmndby

pihaipluralinnphdisca.a0d-efiREming recordingsen: QﬁC{\Q%' 85@?%%’% disc
signal on the disc, the disc changer comprising: a plurality of trayS whic
CF@E,%%TCﬁ% 5 dsh peclsage Povitiraisesyeish Be avedrspistadtdibyivad from

thorizonialdirestion preallg) te.rmain surfaees ol hadisss A é%%v%@%‘ﬁrgthe

substantially in a vertical direction perpendicular to the’'main surfaces o
Uig: discs; 41 LLOYD WISE= a tray driving gear unit capable of shuttling

the trayscaeyBeRoarstandYRQSItien iy WRICKELRYS ASE RIYELINA driving
mec;{ha ical chassis as a housing of the disc changer and a disc
fuge %%‘évb%f?ﬁﬁrw WHIER41E¥ #)&-are protruded outward from the

mechaniagl ghassisdheiebyaaeldises CaBRARMRMNeE Y8 the standby

removed form the trays; a gear driving mechanism driven by an electrical
POSIS P G ERE SRR H P for GRGidg eReags At iR aartiringtaear unit
atrayutriggeripghanitgapablepiinckinglunlgeking.the trays inithe aiand¥anical
Clylaositi?(g\wggg t&{Qiftl.capab e of pushing all trays to engage with the tray
gg i

fving gaar unit arer URisEkig & trays and capable of driving the trays

outward-deordithérepeshanicahushassisdowaiish the disc @EbangePagiioRition
S S S P a0e; ancan elevation unit capable of
moving tHevatording/repebtiucinganitgvitie theotdtintakigdmriviertieal with the
tqutgg}éoﬂltg QQQREW ﬁlgggt%gl?(glz{ﬁgﬁ’otglél?gc%r iri}g%e%rgggc%?gdunit to a tray and
place a disc on the tray onto the turntable;
wherein the tray driving gear unit is commonly used for checking the discs by
driving all trays other than a tray above the recording/reproducing unit 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.

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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place a disc on the tray onto the turntable; wherein the tray driving gear

unit has a series of tray drive gears and can rotate to RESET condition in

which all drive gears can rotate as all-at-once, and wherein the t.raysfatOYD WISE

the standby position are not engage with the tray_(_jriving gear unit, afj[er

the traytdsivilig/geazuait nofatesptd RS ERueondition, tk@gr@gﬁmggglegngandby
" ushes the trays to engage wi%‘n the tray drlylng _ggar»_unlt.
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Vi L hich the tray drive gears are mounted an
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U@iti¥e gear. 5. A disc changer according to claim 3, wherein the tray driving

gear | iged: i { Rody, comprising.a shaftgear . . .
con ne%t%ég %{(?12%1;%}%&3}2%?&@3%&% g% aﬁno%%vs ﬁrllcc}%ltr%é}%yga r’?x?&%%f&?wmg
fofe Mbdriteacdha Sacikeding adaminiated manner, a top level tray drive

ig, fi ; s as one hody therewith at
oI ime. o v g B R e A i s
PRSHENUitg pairnablea anibiotnb sheftbyrepredetbrthinesyairomatgear unit

a%?%l@%@ﬁ{el%\éﬁk YRy 95841%164 éf lthDﬁQ t}%légfs %%%txgrgt?x%%e{ rei t1)nechanical

pushes to a lower level tray drive gear's Stopperrib in a rotationa

chirsicden Beihe dbsereivaaeapetoe: gear, the lower level tray drive gear
is foreeektarantate ndiscratationatsliraction of tQEdV&P%I]-l%’ Ictirna%/ dHve tion

.ge@r. 6. A disc changer according to claim 5, wherein at’least one spacer
S1 H

(@ BAUTdUEcE e a Hiearive gears adjacent to each other, the
spacehrigvallowsiine ARBes @@&ﬁ}%@ﬂ%&ﬁ%ﬂ%@%@@cﬁ%ﬂ@%%m the
e

rotation. before jt drives the lower level tray drive gear, thereby"

t”é‘égﬁ%%dgl?’raﬁé”{%ﬁliélb‘?@\mﬁ’e@ 8/ gacH e UiRE gupdncinglist cliangey and
placeardisagototictaintomh ere igagiespacer ring has the stopper ribs WhICh
er. ribs of the tray drive gear, the size in a rotational

he st :
3(%?&"%8?@&%%%%’8&% ST hed A BHGivAERY Bixcrsempradtyerntate
totBEHE Bitchitig @nglevaied Hhediiay aive geabieathalion afigl-allSoRREs L the

Ihs.contact to each .other, thereby the all tray drive gear can be driven to
trd o@‘g?é{ﬁ F?S%gbr% H%’élp%% 3&&885?%‘5%85%%%‘ SRRy, BivAngi g Himgaffter the
trggcdordingygauciaiin rofatdvereRESITad satationahstieke whbla¥ng unit moves and

pushes the trays to engage with the tray driving gear unit.

4, A disc changer 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,

and each tray is driven by a single tray drive gear.

5. A disc changer 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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drive gear before lower level tray drive gear start to rotate equivalent to a
total stroke for moving a tray from the disc exchange position to the IR
standby position. 9. A tray driving unit according to claim 8, wherein tr‘%mu WISE
first gear tooth of the tray's gear rack has a shape profile for easy
ESRGAGERRTLGY Pishasyiecrtevealedrviry dusr gnit sfteofpis tiggeretbyional
dhe-tiay dHggerngH [H%e%@aﬁﬂ%'gé’éﬂ 5 ?9@99%‘%‘?%&%@%‘”? atié%%éed to
one of the operations of reproducing information from a optlc§ ISC or
TS FAdhERY HRIh s AUPR REtBetHRP &P pErhttRy doimpesing: 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
Coptical diE B BnaF e diRatADI6 DI Fraltycstinayis rascanyingacer ring is
espraliieapieahdishs; AOWSINY JordarRINNGLUC BIWAHLY GLIBYSH Euiows
LLOYD VISE a. mechanism for placing a disc on a selected one of tﬂ
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Idvaysity aitliac exehangemposition diyachtigdrays Ak RIRCIRAHAMIE drive
housing for loading or removal of respective optical discs, and also
g(%?)]f(érative 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
G e AT R M
riasREBETarconfiguratibe dopfichitie ey drive@rarsare Geupied {00RIRELnal

for rotatign together in.a tray-opening rotational direction; a tray triggering
A R Ry B B SRSy HOoBH VIS Ch s liige dfetear teth

prebeigethglithindhbehtonsitiydore seleading fheaftay sil anshier diViBehiBeE: to cach
Haysqf the standby position to a position.in which the trays are ,

Ocou’pf(}alg %gyrgsgﬁe@t[:\?é ré%lv fi eaée%%o tﬁ%li’reéﬁlt&rimﬁ&eg@értﬁﬁﬂf While disc

exnlatray ririvilog geanlynit 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 44
8. A disc changer according to claim 7, wherein a total rotational stroke of tray

drive gear before lower level tray drive gear start to rotate equivalent to a total stroke

for moving a tray from the disc exchange position to the standby position.

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 together, 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
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 tray-opening

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