DISC CHANGER BACKGROUND OF THE INVENTION Field of the
Invention [0001] The present invention relates to a disc changer,
particularly but not exclusively to a disc changer that stores a plurality of
discs therein, transports a disc selected from a plurality of discs, and
performs recording and/or reproducing information signal on the disc. In
the specification, the wordmﬁ@f : g«f’@%ﬂﬁ%ﬂeproducing an information
signal on a disc" refers to at least one of recording an information signal
onadisc andr ' inf | i a disc" as an
abbreviated forri@ oqgg(%??%@?gﬁ g&%ﬁg 0 tég?g{élated Art [0002] A
Fieldghifsdtisartieisc changer normally has a plurality of trays housed within a
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position. At the standby position, the sub tray departs from theé main tray
and fslﬁap?%ﬂ% Ps It gk Fathirttiiseaski g ibhreaitisdlfam of
expr@yieality 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

Descnigtiforiref/thEielagsd grgatly inconvenience an end user since, more often
hanger for a period of

not, after keeping, the discs insjde the disc of
1000 Pl G Tt e NEPE) FeTHABA e Bh Bt ARG o
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' t ontents of each tray. [0003] Another known type of disc
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deprepaipisanseidcobwinspbetallitheasubatrigsstte auiscgxohange frositiciandby
. itis.n I VE a main_tray which increases .
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POsitififtefdriPRiStTRSPANHY Trdhs e Eaysérpagsthemrdys main tray to carry the

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

disc changer and to find out, it will be necessary to inspect the contents of each tray.

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

Further, returning of each tray to its standby position within the casing is inefficient.
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partially overlap each other. This allows the content of the trays to be
checked. However, this method is suitable only if the disc changer has a
few trays and further, such a function does not allow discs to be
loaded/replaced. [0004] Further, in the conventional disc changers
mentioned above, when the trays are at the standby position waiting to
carry a selected disc to a position for reproducing/recording operation, the
tray isengaoechNitnsa eydrivergear RN, ang KERLIA his pasition only
by friction force of the gear train engagement and a tension_ of a motor

of tfﬁ‘é%tﬁ@éﬁé@%ﬁ}%tw,dﬁgt?fayéﬁﬁm@ letd s ésurethcapesimisalighmeht dfays

partiflg Bav$0a8-06Cohi-NefliSaIRRANARE IS JARNRPEFGL WHEn the fraygare

in such a position. If a locking device is provided to lock all the trays, an
Howgyehibia refibnigssoifatde o rudddbedismdunsse laeRifieps taassprint ferther,

such@rivedhen@ys. 16: aaperals@ eapnlisatad dasign is needed to lock the
S. As a locking device in a conventional disc changer usually needs

tr ) !

(0004 P e ot RS & RIRERBT AT SN AG o therasy e frvis are
at tstandhyippsilignieasilyappefts durigg thestraenondocks periodsiTbis for
%oble IS e%%;erbated when the "non-lock"” period is long, and occurs
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viequ;‘er?egaforeme Eion d technical E‘) oblems and aims to provide a new
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traysisa dismiciahgeiscapabieofejenting@l trays fromikestandihrosiamto
the disg exchange.position which the disc n be exchanged, and . . .
ca%tgglgog?gslg rfaglvéglenbs tﬁreoﬁlgﬁg] 3?151 %%/Eo%lg S ESE t?ﬁyﬁgsb%?% driving
sour@uishesedodetathaloréféne th digpdimentisrcapdbie oheheskingdireatyal, a
i the di red inside the disc changer, automatically with a
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disc ghangemesualds zeedfsamd Smable mretyvitckingadbiigdifortiookmghiflitrays die

tray mﬁ;@sng%@g)?ue@mﬁ %gagrrﬂggge@m&ﬁ%rg 9{@5%&@%%%%
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embodiment is that it includes a tray triggering device capable oplocklng

probisiir iy §XaerEatesl radge dhip e mARROdEk PPafid dsdatice nsdreatias thehockings

durir@ﬂ@ﬁi%dﬁﬁéﬁg@?%@&ﬁ@ﬁe%e effective. 2 [0006] According to a first
aspect of the present invention, there is provided an optical disc changer

for performing at least one of the operations of reproducing information
from an optical dissigriorARGOGINYHHNMAtiQthRreto, the apparatus

[OOOg]o r’Pl?ernglr“] egttlilrg%%?lloe'd has been developed in view of the aforementioned
technical problems and aims to provide a new and useful disc changer device. A
preferred embodiment of the invention is a disc changer capable of ejecting all trays
from the standby position to the disc exchange position which the discs can be
exchanged, and capable also of closing the trays one by one from top tray to bottom.
Furthermore, the preferred embodiment is capable of checking directly and visually
the discs stored inside the disc changer automatically with a single button operation.
A further preferred feature of the embodiment is that it includes a firm and stable tray
locking device for locking all trays in the standby position. Furthermore, another
preferred feature of the embodiment is that it includes a tray triggering device capable
of locking of trays, so as to reduce the “non-lock” period and ensure that the locking

action is more accurate and more effective.
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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; a

[0QR%y AfRcigiged uAsRiREyitAGEe Py wnitifortking the irayevideal an optical

cisABREOPRSORAR MR 166 UAYS PIR BRENE MBS NOHE NG0Bl
releasing the trays, and for drlv[ng the trays from the standby position to a

fromy afiBRAFIVERCE IR ECtRAg 8 ARyag B e tr VP SHVIHY Goaraimitcamarising:
mechanistdier placing a disc on a selected one of the trays onto the
turntable; the tray driving gear unit being operative, upon engagement

with HEWEYESEIRVECHIEHE tREFE At & REHET T . e eherramsgetions
of pesitiindnasinieefie diys:aneigiasiad Jroap e Housingifar Rading-af on the
rerﬁ val of respective optical discs, and also operative to selectively
iR Graw the plurality of trays one by one from the disc exchange position
to the slantlby (fasitiofoAcmeiespegifiaiexprassipmelithe first aspect of
the in\ﬁention iP a disc cha%\%er for.storing a plurality of discs, transporting
a dist SR PRSI DA B §iSddT4d performing
recording/tepriagdyeinguinitormation signal on the disc, the disc changer
comprising:. a. plurality of trays.which respectivel n be loaded with
disca, B LD Qi B SRR 15 S orBohi e H BArRIR PGt
trags|Higces of thevillststhahduanezstackelt stibstantialy iam Vertieali girgatienys
& i r to ik ain surfaces of the discs: a tray drivi ear unit,
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gearaystapastored in a mechanical chassis as a housing of the disc changer

and 2, EEnPRISROSI AN WRIGING [1RY5 268 RIOTHAES, e d
from the mechanical chassis thereby the discs can be p on{ e trays
turgia@leemoved form the trays; a gear driving mechanism driven by an

eleciical fHQIRYIQLARASAR HEiyl %?fé}é‘fﬁzé% fiying the tray QJ&MRHeh e%g‘;s, 0

unit; a tray triggering unit capable of locking/unlocking the trays in't
drige MY e Gh RS URR Baisdnle Sissustahrnan PesHays o whighgbenithys are
ejethedtyra NBoa SRk UBH %ﬁ@fn@@?%mgmeo@’%ﬁ)@ag/@%ﬁ%? 8ls A¥ingaiso

the trays outward from the mechanical chassis toward the disc exchange
OPBLRRC, SeTeRLYERRgERREY iy RINFAIEY clo fEANY BRfI/BY ey dasinge disc
exdhf@rBadeNion to the standby position.

A more specific expression of the first aspect of the invention is a disc changer
for storing a plurality of discs, transporting a disc selected from the plurality of discs,
and performing recording/reproducing information signal on the disc, the disc changer
comprising: a plurality of trays which respectively can be loaded with discs, can be
moved substantially in a horizontal direction parallel to main surfaces of the discs,
and are stacked substantially in a vertical direction perpendicular to the main surfaces
of the discs; 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 position, the unit capable of pushing all
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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
direction to align the recording/reproducing unit to a tray and place a disc
on the tray onto the turntable; wherein the trays in the standby position
locked by the tray triggering unit are unlocked and all trays are pushed to
traysetagagegwithtththeraynddivingegear unit bitcopetating dhietray trigderipgbiniss
driviaRdsll frays gre.Rratrided eutward from.the mechanical chassis b
milp‘r’edeter?n})i/ n_e%g tray stroké, t ge%%??éarnﬁ%ltr%fss Sé?et%‘ﬁ%re% ‘1?3139 he thﬁﬁange
PosIgRiidg tfeadinalttraekuotbestafobyeposiiion onkdyanedrometpftomation
signﬁ%@@di@"ﬂl%@@ nthe {éﬁkg@& reag Q%delig\%ﬁgg %1‘??5)%‘8 neﬂg)? }B%)Ghrgg tthe

triggering unit locks all trays in the standby position. According’to
recoiis g srmgiation WEihw kst peattablthdineertitie{indits etiore tepagficthe

recoRERSsiaMcIRe tHYgRng LniLis Gapable &E@%&I%@@%ﬁé?ﬁft‘oaﬂ dqgering ..

operation (moving the tra%s Into the og)eratln area of the tray driving gear
Whefﬁmt)t%%&r%oekif?&/uﬁ%é P oPERRiOPCkERabls, thve ey tigerstie wmilt are

unlo€s b used ferlockinguaheal thays Further, theerays i@rf%g?t%é‘&bﬁnﬁ by
position locked by the tray‘triggerlgﬁn unit are unlocked and all‘trays are

OPerifgh At BRGEISE WS tHBitraAPdrithh FgeartmiPER Twslseramiyate fragp the
meclinggerisiguanitbandraliderymaiel eiagtedorutwas o dhermechanisabn by
h tcha sis by a predegPer me&@t}zay stroke, thereafter the traé/s are driven by

the T P GRARG Pearasnit DRI RANMSY SBSIHEHHE By BRctrbRTtER

and tehbottmiasanchvhanibe dastindpyeashestiBstadRpastiondhe kY an
; tr}g&erin nit locks all trays in the standby position. Therefore, a user
Tays urthe. st gh

can ejéc Bfr%?/ssl'tf%lm the standby position toward the disc exchange

[000ppsitondycatpridetermined daysiokersanipaaticaly witbna Gingleikution
eration, there, e operability of the disc changer is much enhanced.

Spec%%)oé %E?%R@f f?féa%ggoﬁagalslsgc%soﬁﬁ%%g?e%%ﬁ?ri BHAB e fe tHigeeTIng
opergfrovideevarg tisticay st changeratorgedowiihg atjedstoneefithait) and a
lock ABEIARRS PLEERIBANCIRgaRIOWAAIRn fiom.an optical dise o forresorgin

information thereto, the apparatus cgmp ing-a Urntabls: 4%
all ofddtgingwéprodbeifigyinie dhe raindbio psiformlatiedstotie ofheriggering
unit AREIARRS 9haeaPIdiNg A0 (RNLAREOHLIRG RRHNfRrRALAD. 3| f;gé LA

optical disc placed c%% t%rntable; %%Cf{ugrality of tra%%ﬁfgﬁfé% ni‘;% urit by
opergggge&ﬁ,éraétig&;gﬁggg; unit, and all trays are ejected outward from  the

mechanical chassis by a predetermined tray stroke, thereafter the trays are driven by
the tray driving gear unit back to the standby position one by one from top to bottom,
and when the last tray reaches the standby position the tray triggering unit locks all
trays in the standby position. Therefore, a user can eject all trays from the standby
position toward the disc exchange position by a predetermined tray stroke
automatically with a single button operation, thereby the operability of the disc
changer is much enhanced. ‘

[0008] Further, in a second aspect of the present invention, there is provided an
optical disc changer for performing at least one of the operations of reproducing
information from an optical disc or for recording information thereto, the apparatus
comprising;: |

a turntable;




a housing for receiving the plurality of trays; a tray driving gear unit; 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

engage the tray driving gear unit; and a mechanism for placing a disc on a

selected dng/oirthveltrays wnto theattuentapiefdhe irdyadriving ggaropeittions

' Ive n-engagement with all the trays except the tra

o e LA Bl Tl Hheipiecgr e
turnighilge the trays with which it is engaged at the same time to a disc

h iected.from the housing f
e e e oporamve o

loading or removal of respéctive optica
sefebfiveRefRthEiesiving Brupdiglics wayrewith which it is engaged one by

ong {f%;%@iégegmange position to the standby position. A more
specific expression of the second aspect of the invention is a disc

chaNGETTSEStIrmET B rarkinsg diessy s ansptrtny o distoselewteid! frim
trayslaR: PUJERIY WHEHSGR. ADGkRRITAIMINGaEotdINgARpraducing information

signal on the disc, the disc changer comprising:”a plurality of trays which
respEAEVE BB IR AR RITNIRE BRI B MBIEEi e bstaighlipdrrays

engabetizontal dirgetion paraliel#a main surfaces of the discs, and are stacked
substanéially in a vertical direction perpendicular to the main surfaces of

thé FSEAY IR IPHRARD B A P iSAHE GPERGHITRY TAEStR) tsetween a

turntatdexdby position in which the trays are stored in a mechanical chassis as

a Hj%uf?aer\}gdof the disc changer and a disc exchange position in which the
trays ary protrdESOURN AP R AP T Kre SRR CRERBIBEN tHithetll Betrays
excepligbs tap be@uidted theh tradys arigdetmgrestiormshestrayss amgearmiiigo

. chanism.driven. by an electrical , motor ta generate driving force for
dnvgoﬁ%i?fg% Sglf[ray 1r?\%ﬁ¥glsg%n§ra§%ﬁlt? %t?reﬁ/? NG é%fhtgo %é’lf%%ﬁ‘gfgﬁposmon n
whidp dkingruml ecking:the! tfays ith¢hieostang yrphsition, thedmitvanpaliefctive
: ol rays t e with the tray drivi r unit after unlockin
Ry SRR e AR b
whickhEsisisersipgged e disc oBeesshange dositiorsharecqraigineprativcingdinit
posifighrecording and/or reproducing information signal on a disc placed on a
turntable; and an elevation unit capable of moving the

recorBfIESREGTHBresTORinT the ansradlesieal vifrtioalidiratiionitoa 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 paraﬂel 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 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
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align the recording/reproducing unit to a tray and place a disc on the tray
onto the turntable; wherein the trays in the standby position locked by the
tray triggering unit are unlocked and all trays other than a tray on which
the disc is under recording/reproducing operation are pushed to engage
with the tray driving gear unit by operating the tray triggering unit, and all
exchawsys pitkigpthan thevtriyasrepvhicieitie dhsc fis underdiegondiigirepradicing
inf rgﬁ(—ﬁ@{ig e rgtg.fgce Qég rd from the mechanical chassis.bya . .
e predete#nine;(ﬁtray strgﬁ‘e. téalgglegft%fntﬁ%?%a% are 8??\)73#1}%@%15?%% ble of
movigevihg eardintt oaxsdi ke sty pbsitismiehiz by enedtoml tdpddion to
alignPARD A HheR e last ey reached 10 plandbyRasiOn Mo e

triggering unit locks all trays other than the tray on which t ISC IS un
tumt?é%’ér‘diﬁﬁ%é&@dﬁ@fﬁg’bﬁ@ra@@ﬁbﬁ mesitstaridelyepduitiba. oD oL Lt ding
are Inib&&oNfiguration.qf the second.aspeet.9f the inyapfion,in js. nﬂigﬁmder

specific expression), the triggering unit is capable of performing bot

recor BB EFRIG T UHBY CHIGHIOM IFEKME S dratirnerraitls TR dranyitigee aey unit
by ofS@Rt Heaeh CATBERORLY Rk QeIng ahiaysFWihehdhe 8y SVRidi%ne disc

standby position locked by the tray triggering unit are unlocked and all

is ungen eeHERHER A SIP 8 P RARRID R RIE TG A it v rTRig i roeheimigal

chas@perptiopradegusied teagngage witbrthadrandiipg gean: el BY the tra
ering unit, and all trays other than the tray on whicﬁ

driw.ggeeratin .tthﬁ?tr Xtri_ g}r ,

Rt s RGEr Pelbr A RSISR B ratRSIT dFerpristPueBodivatad

wherfrom the tmeehahicht€hassis;byoripadete trmned ianstrake 1oRseaftehy s
ear, unit back to the standby

the trays are driven the tray driving ]
Otherp%& ion oie By (\)V?]héc?%lrhe '?(1)1 Ctgsbl&f%h{gcé)ﬁ‘éi‘%ﬁ% AR PR AEQBHBING
standstapdbiyigosition the tray triggering unit locks all trays other than the tray
000 ich.the.disc is under recording/reproducing operation.in the standb
00 R s e e DAy Sl
moretiypedi§ie pxprssspnecbrdingaepreduding @peabition feoforthmstarttbyiggering

and ROIRAIANA S diat.xchange;pogition ky %ir%f%gftefmdfeeg%%@egg%‘g

automatically with a single button operation, thereby tfie operabili

comigpid e fingekisenel crrenhdinedar. urtiers im this sasdbejpotitigrahuiord by

the 1PN NEMANE £aNDEREHQHNEH Q% ]1?ef1i'ﬁ8ni§ HRISE which the disc is

recording/reproducing operation. 6 [0010] In a first preterred feature of the

undef;ree f M ERACIEFBIE IS PR IISTeA &0 sRegeterTiind tray drivivg igear
unit Byeipsabiy.afulairokekavaa thasiandly pasitiamanck he disGhich the

. exchange position. [0011] According to the first preferred feature, the trays
disc de W@ﬁgﬂrégﬁﬂrﬂ)?‘#gmﬂfi%cmg opergatlon are prgtruded outward from thg

mechanical chassis by a predetermined tray stroke, thereafter the trays are driven by
the tray driving gear unit back to the standby position one by one from top to bottom,
and when the last tray reached to standby position the tray triggering unit locks all
trays other than the tray on which the disc is under recording/reproducing operation in
the standby position. Therefore, a user can eject all trays other than the tray on which
the disc is under recording/reproducing operation from the standby position toward
the disc exchange povsition by a predetermined tray stroke automatically with a single
button opération, thereby the operability of the disc changer is much enhanced.
Further, in this case, ejecting and/or closing the trays can be performed during a disc

is under recording/reproducing operation.




stroke to the exchange position. Thereby, a user can check directly and
visually the discs stored inside the disc changer and can exchange the
discs with simple operation. [0012] Also, in another preferred feature of
the first or second aspect of the invention. the predetermined tray stroke
is preferably a substantially half stroke of a full stroke between the
[001 8falndbyfipogitichrant feudiscfexehangepesition. 492 8bAecordinNg #d i e
. r re,withdrawn by th If stroke, Thereby, a user can check
pled%?i%gt[ yeér?g! %i%ﬂ% y the ¢ Férgsg tgr%%l[hliaﬁ{sﬂ(é(eet YL Srargar WitoLiifpid
the dijseratiomafoodsdliFurthermore, in a third aspect of the present invention,

efe.d [ ical di nger for performin least one of
T e B D8R8, Pedbrelty
strokipferthatfrshirge s siiemp gty . comprisinghadirditabt; and visually the
dised SCRUIAARARAMC L PRAFLE 0 BRO L AER NS O Bocraon
erations of recording and/or reproducing an information si nalBR &m™
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tray driving gear unit; a tray triggering unit for locking the trays in a
betwegk iyt RPRR RIS diassxenaneeeREdawithin the housing, for

[001s¢leasingithewy ays fand-EonARViRg: AR i HQ%E""&%}’@PO?H&?M? g2
position in which all the trays engage the tray driving gear unit; and a =

user SR RBRenRSF Dndiy HReOMs Selecmersharsiindiragisomistser with

simpldreyahlgod cam gear; the tray driving gear unit being operative to drive

trays to a disc exchange position in which the trays are ejected from
1001 R For B oFYESHbUMIOT PESBBLAVEFp IRl aFerdes on

opticapeliativehdogwittidravefoenplugalityl afstrays f@rtthepeiss SXCBRRGroducing
oIS AP pechon, ey st i bena e B
comphsitegst tray is moved from the disc exchange position to the standby

POS iR able; o

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;

a tray driving gear unit;

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

- gear unit; and

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

a cam gear;,

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

disc exchange position to the standby position;
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A 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 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
hotizxohtal dipsetiog parahieltodriaim syrtacesaf gthe distarangeare stacked
Nnfi 0 a vertical directio rpendicular to the main surfaces of
e ahCoa 8y LI GEas Ui KA AL Bt Mg 15 1y BeREiaE
posiSearighepteibn vvitich the trays are stored in a mechanical chassis as
a ' i ager ISG exchan osition in which t
tra%gs) L{aﬁ&ggp%%%%gd&o%}t?ggﬂ%? fpc?rggtﬁle%rﬁgcﬁs nal(gtalgc?hf'ﬁlzgs|1§:1 1here y1§h3 18¢
changricior siomeepupbrpiiE afdjscaritarsiotiod fodinctivel tragd famethe ghiivialiry

of dmachanis iR AR ElRpttcRlamato IRAENGIAIS AYNG IALe oL e
.__driving the tray driving gear unit; a tray triggering unit Capable o ’
disc |l ivBeKiNggha Rayalify thie &R duy Jostpestinelunitchpdbidaf with
discushipgallEays b endage withhedray Qﬁi&%@SQ&H@F@%%H%[&%&Q? of
he trays and capable of driving the trays outward from the mechanica
the &%s@‘fo%%rﬁatﬂ@@ii§'8b%9<%ﬁggé“pés‘fﬁ5#ﬁ3é FsrssHngPesprodigainy nthe
maifCiurgeerdRghe dioesepradycing i Hf renatipn signalien g diStRIBCEE ks
bet “}gerntable; nd an elev_atloi,[g_unlt capable of moving the _ .
Lot dRE P POSUIR LR thE R TS bTR TR erfeeahanisel shawintiga

housdine retcdrelingepradueingdInitdiocdray-and PRGER disC RN aYHRtg

the turntable; wherein the. tray triggering unit is driven by a cam gear, and
PO R O LRI B B At N A5 i MR ot e

traythedxohangk fpasitibe taythe gt@mdh’yvﬁgsi‘&iﬁlehﬁﬂ%ﬂvﬁﬁv@iﬂ #h %ﬁr@yfmli(cal
[ ' nit is.provided.with.a. triggerin ate which moves to unlock
mét%ogggé%%#% %ﬁgglggé f\p/?rrgﬁlgos]r c(){%“fhn trlgegtéar?'n PR FEVENEChEd T Eheg e
unit pasibleafd aokergjage dhism thathayrive geatanfDQLa]skoeordingiia dagable of
confi ' j the invention (in its more specific
P ey A I A S e s e
capaiie qfffévinsdndbypositorrdfferthehiastechyrinoleliromsdiseahe the disc
excHiE0ARBRSHANLG e ApRARK ROSIAN BN LRI B Ak Hagering
.. unitis provided with a triggering plate which moves to unlock pogmon a
informgier sidtbebA tHectaligering glaveniablre adnaurisntico pusivarmydetot
movERgagertemiMith siive gears.iT Rersfare. s can aei\%‘?{ié‘éy@%%&*&ﬂo

the standby position toward the disc exchange position by a

align, 1) Kt ePHTREd WE L dke R kdatelgWitlas singlsbardhoperatiot, the
turnttihvesebyréhen aperadiliyoktne; dist ¢hangeh isyMUShERBANGEd locks all the

trays at standby position after the last tray move from disc the exchange position to
the standby position, and wherein the tray triggering unit is provided with a triggering
plate which moves to unlock position and trigger profiles on the triggering plate move
concurrently to push trays to engage them with drive gears.

[0015] According to the configuration of the third aspect of the invention (in its more
specific expression), the tray triggering unit is driven by a cam gear, and locks all the
trays at standby position after the last tray move from disc the exchange position to
the standby position, and wherein the tray triggering unit is provided with a triggering
plate which moves to unlock position and trigger profiles on the triggering plate move
concurrently to push trays to engage them with drive gears. Therefore, a user can

eject all trays from the standby position toward the disc exchange position by a



[0016] In a preferred feature of the third aspect of the invention, preferably
the triggering plate is always engaged with a trigger gear which
connected to a cam profile on the cam gear, and a boss profile on the
trigger gear is inserted into the tarn profile on the cam gear, and wherein
the gear rotates and drives the triggering plate when the cam profile
predetanges! whilesaale gras fotaiasy [0Qh/h ARcatding:to R RIRIE @ cby the
o erf%ﬁ;%ref%ﬁg %arp(%rofile on the trfig}?}erin‘ slide plate allows the flexible rib
Per S holds the T TGRET At SHSMEHAR6Sion and with accurately controlled
(00l frpémplayrtfienstiofigtoekingactidnrof the plusalfy:ofdvays GanyRerably the
. leved. T-his,arrangement alsg reduces cost by eliminating an additional
i S TR Ay o DS At TG BRI biPeiagim
profindntithy haok gevsramhn besshap@id withhiatgesinpes o sharaféisdhis cam
o d whigh allows the tra hen returning from
PO e o e B P R e
whemBxsigm robleaeniiealignid-anstaadinyaposition where the large slopes
C ' Hlgui lj ys evenly.when the.lock.profiles are
O wanie he o T e PG Ta
allovep dhpdiisrabberath féatrddst the thind asbot of thleifmventionsithentrayl with

accui&%eﬂﬂﬁﬂéﬂ@@ﬁ%g_ﬁﬁ ,%Hégé?rcﬂ{@/ !l%gléf?é”ac for {I(Q%rﬁgh?ogﬁtrays can
triggering and locking/unlocking operation. [0019] According {o the
be achieyifl bréterrendennniel roigqsssivre sobsimipifyatiog conatrdittion phthéor

the 16ligenchamae ﬁalﬁi@ﬁ%zbﬁtﬂéf/@g@i ing: %Qé&%@ﬁi%h?%&gl Fﬂﬁ"‘é‘{%?&ﬁ@ver

can g?e erformed by using only single driving Source. [0020] In a th

FPSQ TEERIE &t hRHirer Adjericst tHesirvergo mogibrigdermie phatich

allovhama dtiggenlayespratie nichibeadste folloyiagHig e SIS ion with
. mechanical chassis, and wherein the profile changes while it moves from

VA S S R h B e H e P YA e 8t ctfrdbs RositieRygdierib B
largethbotrayalt thefttaysilirigger zatelithetieays thendasingtuushed Soryasgd ia
ngage.to the tray drivin ar unit,.[0021] According to the third preferred
are beLr res,l%?g)}olﬂﬁg(}:/ %6%#8%%?8%56%8 E’frﬁmﬂﬁﬂ&%aoﬁ\ 9Bk is immediate
[0018jtén trasebwidgoratved téestaredby fiesitiod. isfedooking: effestipfitrays gap
: hj effective locking result. When the tray moves forward
e e o RO P R R
lockifegrml gokargmpesntitock condition, tray lock lever is not able to move as the

001898eting;Slide plate logk profile minimizes the free play gap for traylo
[ Iggve_r. So 1t[r%s only 9 allgwd; ﬁé@%@s %%ﬁ%e%éék&gggggn% dise alyfy %e
COHS?@@HF&Hn@fréﬁﬁo ¥inghseskionsig both triggering and locking/unlocking

operation can be performed by using only single driving source.

[0020] In a third preferred feature of the third aspect of the invention, the triggering
plate has a trigger lever profile which bends to follow a guide slot on the mechanical
chassis, and wherein the profile changes while it moves from rear to front of the disc
changer and the profile contacts to a trigger rib on the trays at the trays trigger zone,
the trays then being pushed forward to engage to the tray driving gear unit.

[0021] According to the third preferred feature, tray unlock period become minimum
and the lock is immediate after tray being moved to standby position. Interlocking
effect of trays can achieved the most effective locking result. When the tray moves
forward direction, tray lock lever rotate to locking direction and create more locking
force. At shipment lock condition, tray lock lever is not able to move as the triggering

slide plate lock profile minimizes the free play gap for tray lock lever. So this only




prevents it from moving to front direction unless by means of triggering
slide plate action of pushing. Further, according to the third preferred
feature, tray lock lever is link by plastic 'linkage to create a joining part
that can rotate by itself not interfere each other lever while tray overcome
the lever to stocking position. Tray lock lever with plastic linkage join_
allovee pag e Yevier intoomeartitr oust deductionding/sipnplifiitie positistingnd
r V, t as separate parts th re the rotation of
P e Hck oy Ao e v BB e ek v
actiofegfimesloithe third aspect of the invention, the tray triggering unit _is
pr%ﬁﬁ@r,""é&&&ﬁﬁ lpckleviiyy %&%@e&?@%@t&&gﬁ@%}p \f\(l)%[g l%vclegcllgrlgmk by

direction when the tray moves forward direction, and the tray lock lever
Plastﬁrawa&eéﬁhqrﬁéﬁalémw@&ﬁ@@ﬁtmmmg}fA@@Hramglmrﬂqeefmmther
leverPffgsredyfeatiiEgnth @h@qugf;gges'ii&g(ﬂ@tp@spﬁgﬂ! dﬁ%y\%m( Fray Iaak Ve

. which tends to rotate toward a locking direction when the tray moves
tinkagghloAPCPERFBE Ol Y St ihE1tPaRPTbERNISOBI BrYVIdRS w intBPIdERIgreseting
procdkay Trdheseionasksicpoasible iepbiainafirmiecking state of hetiaysever

[0024] In a fifth preferred feature of the third aspect of the invention, the
does ot ABER! 18 P8R AC S plastic spring profile to provide a spring force which

[002ztIhowvasdata welt etdiTeariachanicakichassiseanscthe farcenpyshes:they
lock lever to lock t ays hefore the Jast tray moves to the standby position.

rigeroREs A Eo RIMG 45t Hirdh [Pt rursDie 1PRYIJEKTRIOET & Wakbd
lockiny plastitotinkage theCteataieningpatt tiataamratatedy kselfipet lever

rOwigl]terfer.e teai:thnther }F\é‘?{ ngle tray overcome the lever to stocking
P pgéi ion. ﬁ"rr'a(y)/ ek fever with ﬁfastic linkage join separate lever into one

[002pprtdorrdost tedbetfonrtnprsfenplifyf¢chersatinting piggesse Tuffdiy logkdeven
: eparate parts where the rotation of .each lever dges not

L e B e R NS By
movesidorigigl serepativandidw shpwing dediscpebeidge raadmmr}i_ngmghﬁ"fect to
waysPPRERRAIMPOGINERinG sifie WAt AldAYR Al 2ReNEA:SigS. 2(a) 0 2(6)

are schematic side views of the disc changer showing various operations
0024 the arffid arrferrscriing ahdierthigresrasingfuhit bfvmsidisdishangdock
leverfSh 3EAIBAPHIL WRMICHING SIRECIGNERr Areotding, \.1be, emhod WG

7.0 Fig. 3(b) is an enlarged perspective view of a part of a disc tray;
the mechanical chassis, and the force pushes the lock lever to lock trays before the last

tray moves to the standby position.

[0025] According to the fifth preferred feature, the tray lock lever is linked by plastic
linkage to create a joining part that can rotate by itself not interfere each other lever
while tray overcome the lever to stocking position. Tray lock lever with plastic
linkage join separate lever into one part for cost reduction and simplify the mounting
process. Tray lock lever can act as 5 separate parts where the rotation of each lever

does not affect to other lever.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] Fig. 1 is a perspective view showing a disc changer according to the present
embodiment in a state that all trays are opened;
Figs. 2(a) to 2(e) are schematic side views of the disc changer showing various
operations of the trays and a recording and/or reproducing unit of the disc changer;

Fig. 3(a) is a plan view of the disc changer according to the embodiment;
10




Fig. 4 is a side view of the disc changer shown in Fig. 3(a); Fig. 5 is a
sectional view of the di.,., changer taken along line L5-L5 in Fig. 3 (a);
Fig. 6 is a plan view showing a detail of tray opening mechanism of the
disc changer; Fig. 7 is a bottom view of Fig. 6 focusing the tray triggering
unit; Figs. 8(a) and 8(b) are plan views of a focused part of the disc
chiig el bshowinglarmovegnersbassiol thbangger slideqiate for triggering

trays; RIS, 3(@ .96 aleiennign shilin loaes sl plare showing a

moving sequence thereof for triggering trays a ing/unlocking trays
in Bigtandysesssrnimip bt dwesgsltaratonodeaiiing sHowingig.
3(a);various locations of a boss portion of the trigger slide plate; Fig 10(b) is a
side view of the trigger slide plate; Figs. 1 | (a) to 11(c) are plan view of a
tral 8riviig GEAY (RTE SN2 ertalgeientonsaiasasghgtment thedisf to
chanifeg tray; Figs. 12(a) to 12(d) are explanatory drawings showing a
seguence of a motion of a tray lock lever; Fig. 13(a) is an exploded view

of Bfraly SAVIRG TR XITNRL Fig. 4 5698 Bersprtivecsiaq Bia complete
asserplty.pbHIegE A plingvigearmititigedpis:a perspretivadew of the
tray driving gear unit and a gear mechanism for driving it; Figs. 15(a) to
ShOW{RGIA IOV ﬁ&%ﬁ?ﬁ&?g?gﬁfﬁégr%ﬂ@tﬁ@Eéﬂgﬁ%n&f“'aRESET" the tray
driving gearenit)Fig: s asider iew e Hay o aeas Hlowit
oL AL Eoslon, 0 AL B e psnehug vow o
positi8(d) are explanatory drawings showing a sequence of the_ tray driying
o B o e ) R G R R e ray
portidrivindrgageanitlidhightengages with
Fig 10(b) is a side view of the trigger slide plate;
Figs. 11(a) to 11(c) are plan view of a tray driving gear unit showing
engagement and disengagement thereof to the tray;
Figs. 12(a) to 12(d) are explanatory drawings showing a sequence of a motion
of a tray lock lever;
Fig. 13(a) is an exploded view of a tray driving gear unit;
Fig. 13(b) is a perspective view of a complete assembly of the tray driving
gear unit;
Fig. 14 is a perspective view of the tray driving gear unit and a gear
mechanism for driving it;
Figs. 15(a) to 15(h) are explanatory draWings showing a sequence of
“RESET” the tray driving gear unit;
Fig. 16 is a side view of the tray driving gear unit with trays at the standby
position;
Fig. 17 is an enlarged perspective view of the tray driving gear unit with trays
at the standby position;
Figs. 18(a) to 18(d) are explanatory drawings showing a sequence of the tray
driving gear unit for driving trays one by one from top to bottom;

Fig. 19(a) is a top view of the disc changer;
11




trays; Figs. 20(a) to 20(c) are side views showing a sequence of closing
the top tray from the disc exchange position to the disc standby position;
Fig. 21 is a plan view showing a total layout of a driving (gear) mechanism
in the disc changer according to the embodiment; Fig. 22 is a plan view
showing the details of a main part of Fig. 21; Fig. 23 is a perspective view
shbiting(&gearsetrgeigernerymp Undta swilchiagegeanitFidi @dseages with
traysperspective view showing a gear engagement around a function gear.
Figs. 25(a) and 25(b) are schematic side views showing a first gear train
chgéif%ﬁn@é%ﬁ%ﬁpffy arsWiteniy gebeviigse 26(yand 28 (Is)raré:schpmatic
fromSiedviews shawing thesecandigear irain, Saanging system by a function

gear; Fig..27 is a perspective view of a function Ie.\ier and a function gear
in &t 29sErRBNRSIfAtONI RS, DEE) 190 plad vidivissdeing medmmiann

the dﬁtgcﬁgﬁ(ggrig(ﬁ@g@g@@m@eﬂ%wﬁﬂ@ﬁ@pg the outer profiles at the lower
si%%1 of the cam gear; Fig. 29 is a block diagram for explaining a switching
m

& G the* diiny S helemaine thergialaiet Emaer g en & a plan view
Shbiirp asgegerbininiot & ER% BRI EIRSR SYSieRI dm teadistCh aRgehing
Figs. 31(a) to 31(d) are plan views showing the sequence of tray opening
‘operation which mainly controlled by cam gear; Figs. 32(a) and 32(b) are
peFspedtiveajerp shiowingvadiiggricgessans e igaar-shideinlateis 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
eldugtio?t (miné i (Bhas actideariewidhoiving shskenslikasamarefilg on a

ight s rack:. Figs. 36(a) and 36(b) are perspective views
Chang‘eg}s é%%ggjﬁ grgoWﬁﬁh%% Z(i%%%rding/reproducing section at an upper most

poEigentafi and 3t mostipositionsidtiews showing the second gear train

changing system by a function gear;

gear

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;

Figs. 31(a) to 31(d) are plan views showing the sequence of tray opening
operation which mainly controlled by cam gear; |

Figs. 32(a) and 32(b) are perspective views showing a trigger gear and a
trigger slide plate;

Fig. 33 is a plan view showing a gear train of elevation system in the disc
changer;

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

Fig. 35 is a side view showing a step-like cam profile on a right side UD rack;
Figs. 36(a) and 36(b) are perspective views respec'tively showing the

recording/reproducing section at an upper most position and an lower most position;
12




Fig. 37 is a plan view showing a gear train of tray play/stock system in a
disc changer; Figs. 38(a) and. 38(b) are plan views showing the
movement of driving trays between the disc standby position and the
recording/reproducing position; Fig. 39 is a perspective view showing the
components of the tray driving rack unit; Figs. 40(a) to 40(d) are enlarged
planaiéWis showindesy stovimgesegree neenod Atrtnayleatehdevestten dniviediray's
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- diiingracR UmitrFigan 2iisva Side viewhshowing aicldrpengmitin an

betwHAC ARG CORAiRDs;FHig-.43 éﬁ&@'%ﬂ@%@?&mgg S famper unitin a

clamping condition; Fig. 44 is a enlarged plan view sRowing & locking

sy$téns 10 RAFESRECHINE \Eeanslposithsreamponsys) of tpleay didvingfrack
unit;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

lodkify HRdof he) ey rRjad Pyt B (e P e B argedi plaisvienss of a
tray ShEMIBEArRYIGCK dRversdm laskingntigy ﬁ(ﬁﬁ§@fl@%é)@§gﬁﬁléfﬂg§rﬁ§daﬁg

. perspective view of the disc changer from front side in a state in° which
POSI{AR trays are locked at the standby position; Fig. 49 is a perspective view

of thegsdis¢ghanged)ftoatreatsidadn AsiateHpwiichdheHaysrare locked
at standby pasition; Fig. 50 is a plan view showing a locking mechanism at
OPergian 55"?% ’éﬁ@ﬁr@&ﬁ%ﬂ’é;section. Figs. 51(a) and 51(b) are perspective
vielvs. didwingda fiistviebkvénen al’iﬁh@eﬁﬁﬁﬁlriﬂ ﬁlllabhﬁﬁfﬂﬁh@d@.&ﬂﬁtic_m;
e T AT
a pflan 4dew aad-agedisipective view sizanindthe firstrofi tewers Bige54(a)
Standﬁ)@p@ls%o\ﬁi;ew showing a locking condition of the first lock lever.
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;
Fig. 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 llocked at the standby position;
Fig. 49 is a perspective view of the disc changer from rear side in a state in
which the trays are locked at standby position;
| Fig. 50 is a plan view showing a locking mechanism at the
recording/reproducing section.
Figs. 51(a) and 51(b) are perspective views showing a first lock lever and a
second play gear in a lock condition;
Fig. 52(a) and 52(b) are a plan view and a perspective view showing a first
lock lever 93 as a locking device;
Fig. 53(a) and 53(b) are a plan view and a perspective view showing the first
lock lever;

Fig 54(a) is a plan view showing a locking condition of the first lock lever.
13




13 Fig. 54(b) is a plan view showing an unlocking condition of the first lock
lever; Fig. 55 is a perspective view showing a condition where the earn
near rotates to a position for unlocking the first lock lever; Fig. 56 is a plan
view showing a second lock lever as a locking device in the changer
mechanism; Fig. 57 is a perspective view showing a second lock lever
anfiig seébh WP agaavirseraniook wdnditiog cFigi (@) idha flsiodew
1eve§howing a locking condition of the second lock lever; Fig. 58(h) is a plan
view showing an unlocking condition of the second lock lever; Fig. 59 is a
plafigiew 6P eaRs gugr explalningran opedition where dhavten dearotatessin
to a FoslaBKWISRABEGEQHPEsClackise direction; Fig. 60 is a perspective
view show a condition where the cam gear is rotated to a position for

unfoléirfy fferdee ity srsie s srpreilosial perspeedoekinadetioninge

chan@Botheshlasidng system that prevents a movement of the
recording/,reproducing section when one of the tray is at the

redOFdNGHEhPERERY HESHOH AHI TG 6o R 1k dRifg 2y reracsuhiary
gear tablenatiecRudinglieproducing section. DESCRIPTION OF THE

PREF ED EMBODIMENTS [0027] Hereinafter, preferred
erﬁggﬁgﬁ@ %PY%%F&&?WQ&&MH%H pendiinipEthasrronskdrehie e
theFaecisttpaniesl drawiagsol0Ri28] Higl d ki AdReyspaetiver ViRWshawipg.a
r(;Iisc changer 1 according to the present embodiment in a state that all
trays T are opened. As shown in Fig. 1; the disc changer | is provided
withig. {iusalipfanf tray T a kathgemboditnent dhepdiscichangesf kiben it
[ ith five trays T (labeled T1-T5), but in other embodiments there

mtat;gﬁgg%/{ gb%eﬁl) é\{% (Yivf‘fseergﬁcﬁ r%r% neg?ré??t?%%ys“f? 6?11:: C%Pély T is capable of carrying a

disEip ffercopersPhetidistiDrmsbywe eolatjedishddathaving gelargentated to
a pog{%gﬁmf&%ﬁg&% ?e&gﬂﬁllcggﬁ‘ie%?- having a smaller diameter of 8 cm

epending on user's requirement, for example. The disc changer 1 is also
pravigled Withrargessered ly boxslike islcpethmeetianicay saimssis Bavhicha
movERIMRS A EBOUING AL ANRILIES g&%&%@éﬁ@%%frh@%%@ fiay f,gan be

stored within the mechanical chassis 3 in a state that they are stacked in
recordinigispindanipeeriaei@ion perpendicular to a main surface of the

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

leve

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0027] Hereinafter, preferred embodiments of the present invention will be described
with reference to the accompanied drawings.
[0028] Fig. 1 is a perspective view showing a disc changer 1 according to the present
embodiment in a state that all trays T are opened. As shown in Fig. 1, the disc
changer 1 is provided with a plurality of trays T. In the embodiment, the disc changer
1 is provided with five trays T (labeled T1-T5), but in other embodiments there may
be a different number of trays T. Each tray T is capable of carrying a disc D thereon.
The disc D may be a large disc Da having a larger diameter of 12 ¢cm or a small disc
Db having a smaller diameter of 8 cm depending on user’s requirement, for example.
The disc changer 1 is also provided with a generally box-like shaped mechanical
chassis 3 which serves as a housing or an outer frame body thereof.

Each tray T can be stored within the mechanical chassis 3 in a state that they

are stacked in a substantially vertical direction perpendicular to a main surface of the
14




14 disc D, and can be moved in a substantially horizontal direction parallel
to the main surface of the disc D. [0029] Figs. 2(a) to 2(e) are schematic
side views of the disc change, | showing c¢ C various operations of the
trays T and a recording/reproducing section 70 of the disc changer 1. As
shown in the drawings, the disc changer | is provided with, as tray
disc Heaftberd bsree Hiferehtposinbad iitkaael dlifessnn ipet®liz onthk main
surfadirgetigndQeach other. That is, a disc exchange position X in which the
tray T protrudes outward from the mechanical chassis 3. a standby
[002Yokifsr GhidRieh IS tharTiis Stbradrimsthb hnditiamengehagks 3and a
variolRCOHEINGHRRIOMGIRG PP SR £ douhichie dland isccorrestly pesitiened
to interact with the recording/reproducing section 70. The _
changgt drding e BPEARIRY SEaMBRZ RS ShtcatugralbadRarided s
positthiassised dafiekethe) stanshyposition Xiff]fefle:ﬁit%ﬁ lzﬂ(Sﬂké}ﬁzaEQ Ie)ﬁrfﬁa@&zl?t))%h
mechanical chassis 3. [0030] Among the Figs. 2(a) to 2(e), Fig. 2(a
otherg, TRICIE A BEE EPANES AN Oﬁr&’s@w@t@aﬁm RratHys TBveRbE s
the nibehhighe shtewsl traysEindte sienedand aligned with-one anather at the

standby position Y. The recording/reproducing section 70 js _movable in a
e e T e T o S el B g
correhighpstilveldtayinttiscstorbdiat recoding/eeprocticing gositinn Zhd0031]

Eig. 2(b) shows a series ot disc exchanging states. In the.state shown in
e B 2 e S S ke o,

the standibiybeositited Yhiatstietdisesdd ¢Daaordd)thambehpuicahctmsditays T or

| T ving yS by one from t
R I Tt N e e AR
Stafeaz*{lé)t%ﬁMtwgéﬁe@(mpé&ﬁ@ﬂbi@p%m@h@aﬂatbsrdﬁte@dhi_nﬂﬂimd

with Sl othSPRGHIEd AR T JSsmexeg toltﬂgré%?&ﬂig%&%@ufgwﬁﬁi oL

form the standby position Y and is stopped there, thereaftera recording
movledproderéir) Sigrraionimdtiie vidn bhe 3acHidt igaioetiited Tite

high&iSe R MIEIT 1Si 0B8R R RICBRAN IR FREAIINg Rt oducing signal
thereon can be exchanged by exchanging the specified tray T. With

003 Spectfy) FRgS(@ 95 thehffangamaneBEiatray e e e sttt
2(b- REBER s DR instatadige 3(@) cheraussthaibighestsry. Tit i@iﬁ%t_ﬁlgt%g
SRR i 1, T Sequence o g g 21
movitecdreing/sepoadusingphsitianZto [RA83) Mospover ifibe 2{ghahews a
imag%?%?-ﬂf t%iagfbg%()qhanging states during the

[0032] Fig. 2(c) shows a series of recording/reproducing states. In each of these
states, a specified tray T is moved to the recording/reproducing position Z form the
standby 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(c-1), the arrangement of the trays T is the
same as the RESET shown in state Fig. 2(a), because the highest tray T1 1s located to
the recording/reproducing unit 70. The sequence of images Fig. 2(c-1) to Fig. 2(c-5)
show how the trays T are successively moved to the recording/reproducing position Z.
[0033] Moreover, Fig. 2(d) shows a series of disc exchanging states during the

recording and/or reproducing operation, for example a disc exchanging while tray T1

1s at the recording/reproducing position Z. Fig. 2(d-1) shows the disc changer 1 in the
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recording and/or reproducing operation, for example a disc exchanging
while tray Tl is at the recording/reproducing position Z. Fig. 2(d-1) shows
the disc changer 1 in the 15 same configuration as Fig. 2(c-1) in which all
the discs D are in the disc exchange position X. In the state shown in Fig.
2(d-2), except for the tray Ti which supports a disc D during the recording
sameppeibgathicingsdperation) all whigh Tl P2 di5)s [pesitionbd dsdhediscze
posifSEBEnGEROSHIONXwANd Ndhesequanas of A0S 26 3110, 2ol he

. trays T are closed one by one fromtop to bottom, sothat a disc
disc R%HFP%B%??@#F@\%H TROMY @Heha R R{T2-Fbyrwieh (hatfayeE is the

HRRRIMOSt BRe-RLHREAiS6s il : 1, 208) shows in
o 2(1-e) to 2(c-5)Qfgdsiaéie?ﬁ??r%%%%f&vﬁgh@ﬁg&%gﬁ%%ge%uﬁ?f% etn

Fig.
2<d'%’tgiééfmﬁeafﬁa%SPCH&?&B%H@%@@WMQ@@@@%pedam@s@@mdm In

put opashiek thass slatesasinglespedifiedsiray.dy i &t 46 feqad ﬂ(gp%xnost ,
reproducing position Z, and all the other trays T are positioned at the disc
one %ﬁﬁﬁfﬁ&ﬁ%‘ﬁ%%%&%% D can be put on the corresponding tray or

[0034¢migved:fromvit Whely thel tayoie 5 he.disco exchanoshasiienbwhile
Al t_heedlsc D %?#Rets, eiﬂgd tray T in the recording or reproducing position
Y PREARBEHSH G reC8F iR S5 FEBIORS ARG opksmingdHC opaByhen. [n
eachwhtleseanfigLuationcfpaditelchanges & accardingdp anemhedimeptafion
7 a r%rgl?‘?ﬂé invention \&Lhic_h ertf.orm th aaa,gve-d scribed gperations will be
~ AeXplained in actordande with Efge 3 B3 G68 {GPATHIR & platisidiy of
can theuliso thangensioadogy ding dorthecembodimenthdnithadfay i amnenlawed
' lew.Q art of a tray T, Fig..4 is a side view of the disc
e e P e DA, st
reprm@msitﬁan%iamgnﬁmm@ﬁ@ ofdeigiiB(a). (03T AsshmuniimFigs. 3
[00359 PhEAL MYk PAS AHlRMFS dIRMSIE! %%ePaan?&%%err?g qiameter, step
on the upper surface. Thereby, a sgé ected one of ﬁarge isc Daand a
Presegihaty ehse DBy g eis Eiet dliarsedeser (12l ommranos Sviti et oxpdainather

accofBhdedpadedandhe tray T. In the tray T, grooves Tc are formed on both
right and left sides at the back, a gear rack rd is formed on one side (the

[003fdtf ad(or aedmapiis o 5thp difs sinmse Tadsordimadd te teblsfisine at

Fig. 918 haek ilrearanaitipncal thadtay T &Jﬁ%f%scz%?;%'ﬂ gk 23(B) 3P H
is formed on the left side at the back in rear portion of the tray T.

the diis CAMETH Hhe AL T BUtter & Bpetritpetla kooRrighsfieT ehngsimed

takeroaldhg 1eft [SSdesadftihezreag)portion of a tray support. :

[0037] As shown in Figs. 3 to 5, each tray T has a large diameter step Ta and a small
diameter step Tb on the upper surface. Thereby, a selected one of large disc Da and a
small disc Db having different diameters (12 cm and 8 cm) to each other can be
loaded on the tray T.

In the tray T, grooves Tc are formed on both right and left sides at the back, 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 the back in rear portion of the tray T. Also, as shown in F ig.
3(b), arib Tf is formed on the left side at the back in rear portion of the tray T,
underneath the rack Td. Further, an opening of a hook profile Tg is formed on the left
side of the rear portion of a tray support.

[0038] A plurality of (e.g. five) trays T are separately arranged in parallel while being
stacked substantially in a vertical direction, that is, perpendicular to the main surfaces

of the discs D. Moreover, as shown in Fig. 3, the trays T are supported by guide ribs
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[0038] A plurality of (e.g. five) trays T are separately arranged in parallel
while being stacked substantially in a vertical direction that is,
perpendicular to the main surfaces of the discs D. Moreover, as shown in
Fig. 3, the trays T are supported by guide ribs 16 3a provided inside on
the right and left sides of the mechanical chassis 3, so that the trays T
3a prandetbinsi dabsténtialiitinng hdtizoletad tine ctiochdaierat idisectinn), thatis in
rayParallelwithamain surfaces. of the di . [Q039 Thec trays T are moved by
"a tray driving gear un{?glo S(o(\)/rllc?ggl%%d?ﬁ%L%é?{l }até:rrgf%}lg%%@hg?%gl n
araflpla8is Baisetwéss1é BisdiexEhange position X and the standby position
[003Y) Prléauelving sackunlt A nnigvided on the, s sidedernuard oline,
trays T. The tray driving rack unit 60 iS mounted on an base 5, moves
of thg eshigealidarts A YstemadhediscridumngambsitinsfErenddays Tanlihe
posifieEOYdinglraPARRMENG BeRHn 70 puo'ﬁégdoaﬂﬁgeeﬁ%a{f@gm? 1 3rshow a

state in which the highest level tray Ti (the first tray) Is ocated at the disc
trayekeHaNGEH OB XcfppatPne mre it srimghddrodusingeectioni 20igss

itsel providedibehingythediays halasated ek ihe standbyResiian Y,1he disc
recording/reproducing section 70 is supported by a left guide rib 3b and a
Secuﬁ&fﬁ{gﬁd%tﬂﬁ)?&}%ﬁﬂ 3l g o MesiEnss b Piisbrihnitiaherdssi 3,

tray andtls: fieveadynia M@Meﬂ%@%%ﬁﬁﬁh@@ﬁ@@ﬁi&irﬁqion) by an
woﬁJ(ﬁ/ﬁltigg unit 3 .w?ich will he discussed later. A trifggéekg;a unit 50 (shown
VTR FIG, B ARE YL BRSO AT BR ISR ot B1) is
locaprovidlecsondhe feftisideof the disc changar tepoduvRyesdng firgction

rallel to the left side surface of the mechapical chassis 3 to push the
s o L A S ) o B e SOmrbrer
of mﬂt}éﬁ@i@kﬂwsﬁ_@d, ardrigingymedch ani@mn}ﬂQQ)Qdengé_bﬁdnt(QKIWcWiﬁirection)
by o ) B o e P

trains, a plunger unit for switching etweaen'gear trains, and a detection
switchiggadeg thuttPyshp Yot atdigatithedtidbipaiosition ode{D0B31dWsvith
ferBAeRtoned apone, the gy, driyvi it 20.is lgcated on the left side of
rc. elthe mec%nig); c 1ﬂassis 3, an}éég%f%%gén%%%%% ecv%raf’?%?’&é’fgg%ﬁﬁvge AV
direcfiqy prgalizhieriheleiraidhswibeesEHurmecpositionXissprovidpasatitearays

T so WEiBibh @fgthen Siayy HH ViRG,aear Wb 20,A gﬁﬁlbep‘ﬁrr&%{ﬁt%%’e“&tsdo%?ded
cover a predetermined part of the top of the mechanical chassis §

a driyipg AR To b S rerRgdiRciny Jedrafirroaind ithe bpemmswitchdéver
motoz forliteveidyedomgitdinal (varical) rxes ol thedr @%@5%@_&?@56}{ %‘éa@o

rrai and (gm c()goen switch |lever 27 are correctly and stably positioned in relation
raing ARG

REPNTSFESy BRSO Covsr 4 Hrslaitds stadbvepssianey-
[004 MechanitainelagdRised 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 mounted to cover a predetermined part of the
top of the mechanical chassis 3, including the top of the tray driving gear unit 20 and
the open switch lever 27. Thereby, longitudinal (vertical) axes of the tray driving gear
unit 20 and the open switch lever 27 are correctly and stably positioned in relation to
each other. Moreover, a top cover 4 is mounted on the top of the mechanical chassis 3
to increase the stiffness of the mechanical chassis 3 and to protect it from dust.

[0042] Fig.6 is a top view showing a detail of the tray opening mechanism of the disc
changer 1. The tray opening system includes the trays T, the tray driving gear unit 20

capable of driving trays T from the standby position Y to the disc exchange position
17



to increase the stiffness of the mechanical chassis 3 and to protect it from
dust. [0042] Fig.6 is a top view showing a detail of the tray opening
mechanism of the disc changer 1. The tray opening system includes the
trays T, the tray driving gear unit 20 capable of driving trays T from the
standby position Y to the disc exchange position 17 X, and a trays
X, andggeririgfuggeS0chavirt darigger siigeepliitde522The trijgeriglide plate! 52
52 i HBOPEMANIGYR, oAt ad A0MR LA fedl A B laaklulock rays f at

_standby “position and push all trays™T to engage them w ray drivir
PosigeaRR D Aty derstidecplue 52tnibvesmbylslidiggettheisife The

wigdARRNIERL shassiz Sriile g, hoss Badionaas.aNdIe fogensie plate

52 moves to follow earn profiles 3d on both the top and bottom o

bosshgHaNIRAIChRs R8s cIcb4s Pl Pisneettonfoliew wfapofiien Bf théoth

the t8BGHRNBkiREAigcohanaghsfigwn in Fig. 6, focusing on the tray
tri%gering unit 50. As shown in Fig. 7, the triggercgear 51 with a gear rack
't

[0048] 4718 -coRreRaEao Ry hmRyearn 24thy st Bissses 1hs i S hshown
in Figraovechdidb ¢aemehigy &) @fdhecam geankldoWhendhe cam asarl 14.is

rotated, the boss 51a is driven in accordance with a profile of the cam
ST AR BEF TAHS tHBASKYTREC Y e PG eanEras bt Arsand aisdisissrmya

groobodd & et s, & geakrask bdh onghevidgges @8a%54 Which RINRIES.
late 52 will push the trigger

ith a rack profile 52b of the trigger_slid
boss g R R TB e O DRI A Ahagierear
trigggf%er ﬁbih? nofsed Ei@ulﬁ:(b)éuf@ﬁ%ﬂxg*bmyﬂwk Tewer f@dﬁ @éli&rg%n the
. bhetween the.trays T and the trigger si te 52. The tray. lock lever 53 is
g S L SR S NI b st e 0, o
pushtthy$riggestdidd ipjepositionmoyvE e focking direfife b 3acdntiglastheatrayulat

trig eri%tamqp%@qgjm}py contacting surface_s Tk and Tm of a recess
ormed on the Side Of the trays T. [0045] Figs. 8(a) and 8(b) show a

[004Miovilgypessdsseatthis eitrred|ivevplens! Bt fars Figue ting tiays TidBpkse

57 5ha i 5] ' : bottom of the trigger
s|idgﬁaﬁgﬁﬁ?éﬁfﬁﬁwgﬁ%ﬁ%%) e DS o o

exangplehETdpching thy i eatdpre npgtRanical thissing Pt c Spa groouks

h imclbgRs i ' t ' ol dhe
e t;ﬂiglsger slide plaﬁ??g ﬁ%ﬁfﬁﬁﬁ %?E%L%F%%%é%?g?h%éﬁh%gﬁss

fonngﬂgr‘ﬁ%FPS%i?)f)fﬁEetﬂé&F‘slide plate 52, a moving path P2 is a
[0043TRIGGER anati 5 3wl 2rdewah RIS {ﬁ@pig@&h@%%'w%@
triggggl?éetgagse{yv%eogst gﬁaplg %510%2@25 %rgggoglqgec;r on ?hce; EJ; and the bottom
of the trigger slide plate 52. The boss portion 52¢ is fitted into a cam groove 3d
formed on the top and the middle of the mechanical chassis 3. The cam groove 3d
includes three moving paths P1-P3 for the boss portion 52¢ of the trigger slide plate
52.

A moving path P1 is a “HOME?” path for the boss portion 52¢ of the trigger
slide plate 52, a moving path P2 is a “TRIGGER” path P3 and a moving path P2 is a
“TRANSITION” path located between the “HOME” path P1 and the “TRIGGER”
path P3.
[0046] Fig. 8(b) shows the boss portion 52¢ of the trigger slide plate 52 in the
“TRIGGER?” path P3, the driving rib 52a of the trigger slide plate 52 is touching the
trigger rib Th of the tray T, and ready to push trays T to move towards the tray driving

gear unit 20.
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path P3. [0046] Fig. 8(b) shows the boss portion 52c of the trigger slide_
plate 52 in the "TRIGGER" path P3, the driving rib 52a of the trigger slide
plate 52 is touching the trigger rib Th of the tray T, and ready to p.ush
trays T to move towards the tray driving gear unit 20. 18 [0047] Fl_gs. 9_(a)
to 9(c) show a moving sequence of the trigger slide plate 52 for_ triggering
[004&1&1@@@&0@(@(}4&@/&1moahiggs«theeﬁnaﬁysfﬁiﬁbﬂn'%@alﬁi&w;ﬂ@@tﬂq{%
| =~ NS the trigger, slide plate 52 at."HOME" position, A first
e A R S S Ly ey By ek
Fig. ({gesimavaibeabyeer mulzarient dfahg ey bckoleiien 58 frapenrfsomarrow
irection | cking prafile 534 is,fouching the surfaces
D T afeby oy T e T P S e ren
movgReBbRk B fnl sZclofahStiygepslilopiatevs B diovésitosthevented. The
lockirs LHONs patihithe diestpiatusion.naer 91‘@%%‘4@% fgolm?}é‘elﬂ&ed”
53D, as shown in Fig. 9(b). However, the tray lock lever 53 will remain in
at theribaagier B reRtiSn ‘4891 odays [DoaBF P S Badripearfalidtionof 5
movelastie sprina 3 eb e iay Inckilsy gt The Rasic.saing B3t dees;,

not allow the tray lock lever 53 to rotate in the direction of the arrow E and
53b, GrghpNE Ay Bk hev Elos S STy Aha dreRel eRFelstion B thb remsinfrithe same
conddendingrigrogas applied on the plastic spring 53d. Before the driving rib
[004gfz af the, trigger. slide plate 52 reaches so as to touch the surface Th of
r

BISS BInTRd BIRTRYP o 20 BRPRNEIGS S &) thnbselashd prestidsidrne

plasti2epaitigady pushes: alwwwn&meoém% t@%i%&é&ﬁ%fé%&ﬁcﬁg@ﬁ%
level. Thus, the tray lock lever 53 rotates in _direction of arrow E an
arrowuéﬂ%% §* %?ayg tfa’[)é &%Teﬂlﬁgfotfé‘j"%l RYHE R IR GREEIAS Bfathe

bendpasfoportivappRedfithietpggee splitlezpiade B2ifremma dHEMEPositign! to
e D A B oA h & i HGBER ShAL DR Aerse
T as gheWmno Bige8&-tohditionnd hesisisn iﬁ@@mé@@ﬁh@s@@@ﬂa@ﬂﬂéﬂ 52¢ of
o e S ok ot PHR AR ORE Sokfon S erL0(o)
direcgiqanps arreri& viedy wiltvtrigges Slide plate 52. [0050] At the "TRIGGER"
oo huliosr ARG ATLIST ot
slide plate 52 from a “HOME?” position Q1 to a “TRIGGER” position Q3 and from a
“TRIGGER” position Q4 to a “HOME?” position Q7. At a neutral-line position,
trigger slide plate ribs 52f are in no stress condition. The stress increases as the boss
portion 52¢ of the trigger slide plate 52 travels from the “HOME?” position Q1 to the
“TRIGGER?” position Q3 through a "TRANSITION" position Q2. Fig 10(b) shows a
side view of the trigger slide plate 52.

[0050] At the “TRIGGER” position Q3, the trigger slide plate 52 starts to push trays T
to engage them with the tray driving gear unit 20. At end of moving sequence, the
opening of the cam profile allows the boss portion 52¢ to release the stress trigger
slide plate ribs 52f and return to the neutral condition. Thus, the boss portion 52¢ of
the trigger slide plate 52 can return to “HOME” position following the other path to
avoid its profile overlapping with the trays T when the trays T return from the disc
exchange position X to the standby position Y.

[0051] At the “HOME” position Q7, bending stress start to increase on the trigger

slide plate rib 52f at the opposite direction (towards the left). Ata position Q8, the
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opening of the cam profile allows the boss portion 52c to release the

stress trigger slide plate ribs 52f and return to the neutral condition. Thus,
the boss portion 52c of the trigger slide plate 52 can return to "HOME"
position following the other path to avoid its profile overlapping with the
trays T when the trays T return from the disc exchange position X to the
sstanetbiriggsitidiad vp f00 5} AL fhertHOME!fpositéon €3¢ Hetdihgesites®ves to

tart to in rease nth er_slide plate rib 52f at the dire '[IO
e S e R R Bl GRS iAo,
fQQ$ 33 Feleakdd)dftérl thestritg Mm%m%dw@sg@@aﬁommtm the
aﬁmgolggw%@%%mm {s,,HgiRRAsiien ((HRME, ROSIHARY ¢ x{an;i%re at

Figs. 11(a) to 11(c) show the engagement and disengagement of the tray

S&M%@ééﬂ%%@@ﬁ%ﬂﬁﬁé Fay ESEean YrikialEerditié @Wéﬁ%hé}tfsag@rr

8RB istandhy pesitie Ynbefere they ara tiggered Ay.thedtiggenslide
plate 52‘2 the I?ear rack Td is not ?B)?aged with the tray drlvmg gear unit

t@é%fm HHEGMEe S Side plgigeredlisy g digyRredraphtadoicgetgrk Fd

vovedanvwalth andithe geangaekrhaivall emgagevithy8Te rayudriingroRak ard
déry 20. Thus all tr Egays T W[%‘é)e driven fo%ard at the same time to the

& %)585 % tocg ?t%ﬁc)?x %%6] PUPHRB titurn condition, the gear rack Td
(e § mdltfagmhmnngdymm uimitg20r vuble i keach de tiney stancizycpasition 0

Y Th tra Iever 3 will be d aw rri Th as.shown
NG e N e a R R Pt

Hhmlggyfdﬂwﬂgagehmumts E@ 4P the thaytiloeklievibe 58 rgtatesdtitothies gear

heR e 185\?5?5{11%3]%? !ﬁ'ﬂm}gér@w EQ&W‘%@}% (E;?t‘; tﬂf?g%&iﬂ%{ Qfi ?o@%@ﬁﬂ% the

a surface T] of the'recess create an infer ctto prevent trays T

s mdusgitowwdtds the)disbesetiasigd Posiaenng afesheodering akarface Tj
HARARY-POSIHAR ¥ AleraUIbELRNS pFeach {0 1h6 StandRy RS iR Yis the

first protrusion 52e of the trigger sllde plate 52 "will be pushedto the lock

Jisgerritrsabrastianghaimdasiraghec sty ogmbosdnabiicpalithsnevas
S iRcRian)p H9RRA] Fighel Bta)gRansexphaded wewigtihelinay deying

gear unit 20. The reference numeral 24 denotes a% p. tray drive
R el P GRRF IRESE Py T QR PR RS RO 2! ol o citagadey

ﬁ@@yx&ﬁlmag@abwhmmvglms)trays T (T2-T4) other than the upper most

o ) 50 ST AMIEN Ve 0 AP BB T orily, e

reference atmerad 29 dxemhes@masﬂﬁ amgxlmmﬁdulpeeweexsmmdnv&e
%Fc%rslcae dtgln%?%?)fltg?rﬁiﬁc;h Otg%d\,}\llgﬁ\t]eeg%%p I\Sﬁicﬂedrqgc\a/se &%%’2%4?r %15 fo
than the upper most tray T1 and the lower most tray T5, the reference numeral 25
denotes a bottom tray drive gear which drives the lower most tray T5. Further, the
reference numeral 23 denotes a plastic ring located between two drive gears adjacent
to each other which enables the drive gear 22, 24 or 25 to have a dummy turning, and
the reference numeral 21 denotes a shaft gear fixed to a shaft 21s which holds all
drive gears 22, 24, 25 and the plastic rings 23. Top drive gear 24 is fitted to the shaft
21s in a tight fitting condition and rotates as one solid body with it. Fig. 13(b) shows
a complete assembly of the tray driving gear unit 20. As seen from Fig. 13(b), the
plastic ring 23 is provided with stopper ribs 23a, 23b, the top tray drive gear 24 is

provided with stopper ribs 24a, 24b.
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the reference numeral 21 denotes a shaft gear fixed to a shaft 21s which

holds all drive gears 22, 24, 25 and the plastic rings 23. Top drive gear 24

is fitted to the shaft 21 s in a tight fitting condition and rotates as one solid

body with it. Fig. 13(b) shows a complete assembly of the tray driving

gear unit 20. As seen from Fig. 13(b), the plastic ring 23 is provided with
[005stdppel4itis 2eespeshyehecsp tithy trvegearz2tis upioRided withstopper
meclliSsRiRx 240: A0iI00RSIgn 1415,2 pESReglive yigw ol g ray drvin

gear unit 20 and a gear mechanism for driving it As shown in ig. 14%he
gear SRYF G ERF R MErayTariviy geair URivEods, isshyagey Withcamteayurelay
114. 9fAk: dedbich is1 divens By the cam gearedddn W@%@a%g geardld. .

v

rotates in a clockwise direction, the shaft gear 21 is to rotate in the
to roainiB tiresehmndterdiesp dRving desinzestcfore soittansdmenndirection.
dirediids.to be noted that a metal spring 26 having protrusions 26a is provided

atj{ .vicinity of tray driving gear unit 20. And, the protrusions 26a of the

m

AP SBRRGSEY e o RGP Gid6 B BT tsig th e et 2z

vicin2§, dhesehytriatiorteresiisopravided o hedsan dHive Gears 22,0023 58
tthe_alt.the%/ a{fi held.in Eogition efore they are driven by actual force from a
e et citie Thotor AA6 (e 8EHBEA T TSE detdnBeiovh iy réfetienderes Fig.

prov2it)l {0eES}bigsidhie)rion2g) Shew i RES B 1eNEratins: Q6 R f5aY they
' all tray drive gears 22, 24

v ear ynit 20f The "RESET" is tg otafse | tray S
E Sand 25 wit “*%T]eo%‘efm%’”%o SUGHAT E‘b"é%}géﬁ TREYRREIB B Sttt gsde
with weférbnbasod udlity of layers of drive gears 22, 24 and 25 capable of
[ lurality of trays. T is_explanati only the top tray drive
[005 ea %Ar} %@&%ﬁg%égfa%é’ﬁ‘{ ov%-/getr%\tfél%ﬁ% §rci)\r/le0(égy§rt§a;¥z§fé“8§§&"rﬁ%}8“
20. ‘PexaRESHHE IREBSETE sdiumndeviopthes ftilovingdrzy wilvehgeans:is the
igs tray driving gear unit 20 after driving.all
o e Sianiby omion ) oS i) Hs Moy e
gearre. dis@iekehaagebpositrngaginge mayadiivintrgeal uhit G nesdsaomtate
1y & kwige diregtion in ' lay gear 112 which is
o drivﬁiﬁpgy%\e carén% ear 11%%%%%%?3 ;eg%%a}g ‘éﬁa% >gg§grv %%.e%\gt%?rri%g to

explaingd beaanse) e (HESE heseopenes farithe Hikrong crtakitsgatverstith the
samesShaifts2 1654 the gleckuiseMiteatian 2sidgisutfage of i, %HP{?%;J Ip 24b

b oné{)}e top tray_drive gear 24 will contact a side surface of the stopper rib
the sEBAOYRASUDA the adjacent lower level plastic ring 23 after about 1

[0057p UG oiatione thoprifay THiMBIa B osition X, the tray driving
gear unit 20 needs to rotate in a clockwise direction in the drawings. A tray relay gear
112 which is driven by the cam gear 114 rotates to turn the shaft gear 21. Referring to
Figs. 14 and 15(a), as the top tray drive gear 24 rotates together with the shaft 21s in
the clockwise direction, a side surface of the stopper rib 24b on the top tray drive gear
24 will contact a side surface of the stopper rib 23a (level 1) on the adjacent lower
level plastic ring 23 after about 1 round of rotation. Top tray drive gear 24 and the
plastic ring 23 rotate together and continue the second rotation, until a side surface of
the stopper rib 23b (level 1) of the plastic ring 23 contacts to a side surface of the
stopper 1ib 23a (level 2) which is located 2 levels lower than top tray drive gear 24.
[0058] Figs. 15(e) and 15(f) are the top and isometric views of the tray driving gear
unit 20 without the top tray drive gear 24. When a stopper rib 23a of the second level
plastic ring 23 rotates, it touches the stopper rib 22b on the next tray drive gear 22.

This tray drive gear 22 now will rotate in the same direction and speed with top drive
21




plastic ring 23 rotate together and continue the second rotation, until a
side surface of the stopper rib 23b (level 1) of the plastic ring 23 contacts
to a side surface of the stopper rib 23a (level 2) which is located 2 levels
lower than top tray drive gear 24. [0058] Figs. 15(e) and 15(f) are the top
and isometric views of the tray driving gear unit 20 without the top 'tray
gear dfiyd beritaipnypeiingestoppbihh oBaofthedsecopthid\iettaptasticoring, 28

his fRfatgs o QuEhES g StoRperLib 22000 thenext fray drive gear 22, This
s t,tray drj\t(e};ear 2§ Fgue)vi will ?(?_télgte in ph% sgm%e{%?%ctioéﬁ zszlﬁﬁodw splged%mjtﬁyép
In thigoadsipyedt o4 tridhatasbiassntirbesUntlltheabdtiotm trayodrvelgbar
bodyZtarts to rotate, at this time the tray driving gear unit 20 is completely

"RESET" as shown in Fi

, u . 15(9). In this condition all gear teeth are
[005%ibised With SEEN IS 5540 Fonsiasas riensond vHBuy e aousshbrig. 16

positisr sidendemofiyay girivine geardinit 23 with-ays Tt &iandy. posiion

... Y. And, Fig. 17 is an enlarged perspective view of tray driving gear unit 20
with %ﬁ#?ﬁa%}&%‘é&taﬂﬂﬁﬁafi%WPR@@&%ﬁ@dWltﬁ@ﬁge%@W
protr2Gdiavingissattisians aaaciﬁi@r@yiﬁi@draﬁ @Niﬁiﬁ%t%é%tﬁlﬁttﬁ@};‘ _tm“ng gear

unit 2Q, The protrusjons, 26a of the metal spring 26 are touching side
b0t A e 23 455 R i oo e
gearyiidviaedStattbetisaftidtive feaksi2 grandebtsah H@é}hﬁ%@%&fgggﬁﬂépﬁ“&ﬁ
efore they.are driven by actual force from the motor 116. igs.

et O T R P TSy G i G 28 T
116. driving trays T to disc standby position Y, one by one from top to bottom.

op: ' tightly fitted.to the shaft 21 s at this time alsq starts
e e e oSt SO b A e R o
drivigggigsinde pdisitisnndiy theistantbynpbgition Yotheotray iving gearttsit
: [ ise. direction in the drawings. Thj
o Rpessiaipinie g sedhEs dispien e s, Ty
tray Eggsethe side surface of the stopper rib 23b (level 1) of the plastic ring

23 thetahy the, diay T issiNen-am thadisstSehanes P&ﬁé@ ng a

. half-way position between the disc exchange position X and the stavndb_y
POSIOOSHIdHOVI A HAVISE SrariBat 2t pradttoriognisinsay wesaderkiectray drive

direc@eatis iBdWRWTHEs SEuAndmOlalion LoRlaKeS Yl ths,SI9RRes 4R 23R .
vel 1%&%)ntacts the stopper. rib 23b (level 2). Top tray Tl is now

| . .
first rg’g?ﬁﬁfé U B S EIRES Poitisionper ib d8bdiy edy of shavilastaet
ring 16, mewswienrtheTsioppetdib@darianet 2} dRiatesReripyshes:tha stepper

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 stopper rib 23a (level 1) contacts the stopper 11b 23b (level
2). Top tray T1 is now completely driven to the standby position Y. The second tray
T2 will start to move when the stopper rib 23a (level 2) rotates and pushes the stopper

- 1ib 22b on the lower tray drive gear 22.

- [0061] Fig. 19(a) is a plan view of the disc changer 1, where the top tray T1 has been
driven by the top tray drive gear 24 to the standby position Y and the second tray T2
1s waiting for rotation of tray driving gear unit 20 to move from the disc exchange

- position X to the standby position Y. Fig 19(b) shows the tray driving gear unit 20

which engages with trays T. Top tray T1 moves to the standby position Y and

disengages from the tray drive gear 22 and other lower level trays T are at the disc

exchange position X. Closing of trays T will be performed from top to bottom.
22




rib 22b on the lower tray drive gear 22. [0061] Fig. 19(a) is a plan view of
the disc changer 1, where the top tray Tl has been driven by the top tray
drive gear 24 to the standby position Y and the second tray T2 is waiting
for rotation of tray driving gear unit 20 to move from the disc exchange
position X to the standby position Y. Fig 19(b) shows the tray driving gear
[006ahiti2e 20kzkoeigalges viith tieys dhohopeteayedhamayes dthe standbyray
T1 fROSHQANLY and disengages from the tray drive gear.22 apd athey lower
Ievef traf/sCT are g%?ﬁ%s isc &@%ﬁg‘}ésgég lon X 10 ﬁg'o?{még%" will be
shovgerfeipiied frowhtel toboltern rR2i {0062 kFihs d20(aythR(c) @taside 1t is
to bR TOWIDGA SEARDCE SN AIRSING the don tray, T from the disc,
exchange posit%,n Xto %%e %Iigc standq'bil E)Eggﬁc?rsly 9“%’8 Jg&qé ns}icfl@jlv{/‘éesa
raysiate hewicpraliarggoTsiierpdsitioned at the disc exchange position X. It
1S t@&@d@@}%ﬁ&%@%&@%ﬁ@ﬁ'%ﬁ% L #P18pLR %tbeh%%%rf)]a% lBeotqzyeen

when it drives trays I'm the disc exchange position X. Fig. 20(b) shows a
the diggrexhaparchofiEpitrag theidisfodeethy malfidey Yetvisarerfhordisby a
first @4ah8NGe RO andthe discstapdhy §'§1%58v¥algﬂ§tcpﬁ{ f\%ﬂi@ﬁ%&o‘%
i .

first rotation of the tray driving gear unit 20. Fig. 20(c) shows a state in
tray JhicHue setris te disamralsepomtion Yisk stasaloyposhion seconis

rotatRer frtne d49ydea; sreond: iatation afithe.tiay driving, g8y start to
mov%':lﬁr after, the second tray T2 will start to move, if the tray driving gear

EBhIRYEE &R R 186684 R PIEAerings 23 in this design are

[006asahd foustrciein@ tha sizedebitie draysdty oo earscis INAmovigng.dummy
driv rota};[}og t% the driCY_e g%?rs. A first_tra){ﬂd ive gear will rotate to close a fray

GF feY R VAT HEERGGLsery e §edF ridel e HRY A8 gear
will stopper clbsefathefitshusayftriveegear Millsbitea stoppen til oibe Rlastic

ring, 23, so that a secopd tray drive gear is rotated. This means that the

e R oL il ot By S ckSerad P80 ter RgIEst s
ring i, apdhetconespdridingityageridthrofaestophermityasishoheintigy 15(kR)

dri I i sition hefore the second tray drive gear
B e i R P e wore R et
widthedg sieppse T fhitetn dirdiee didtheteriof dthvetgearsdiot “Rifldoy adsain

befoRISRHQ Ve WO jv. . .Di=
Oyt ﬁ%@%@éﬁﬁgﬁﬁ%ﬁg&p@gﬁ%ﬁ%?ég%ér%e(%%g&ytﬁg'PCD (pitch
WOG@ﬁr Tanete Hoop e s’ oL RdpH ehasitsje ciom st kd difivy it
of e eivarnby dhedeliening tarmuia(gla . disicasena i glegfion stroke of
"y" will consist of a stroke achieved by a tray drive
D; = [y/n]x[360/(360-20)] --- (1)

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

(S

of “D,” for a tray ejection stroke of “y” will be given by the following formula (2). In
this case, a tray ejection stroke of “y” will consist of a stroke achieved by a tray drive
gear 22 and a stroke achieved by a plastic ring 23.

y = 2D [(360-26)/360] + 7D, [(360-26)/360] = 22D, [(360-26)/360]

Dy = [172]x[y/m]x[360/(360-20)] --- (2)

D, =[1/2] D,

Therefore, by usihg plastic rings 23 (dummy rings), the PCD of tray drive gear
22 can be reduced by 1/2.
[0065] If “n” pieces of plastic rings 23 were used (as they might be in other
embodiments of the invention), the PCD (pitch circle diameter) of drive gears of “Dn”

[

y” would be given by the following formula (3).
23

for a tray ejection stroke of




gear 22 and a stroke achieved by a plastic ring 23. y = nD2 [(360-20)1360]
+riD2 [(360-20)/360] = 2rrD2 [(360-20)/360] Dz= [I/2]x[y/rtjx[360/(360-20i]
--- (2) D2=[1/2] Di Therefore, by using plastic rings 23 (dummy rings), the
PCD of tray drive gear 22 can be reduced by 1/2. [0065] If "n" pieces of
plastic rings 23 were used (as they might be in other embodiments of the

inventiaDy) | theo REIDB (ditehiciftle, @damelew%?qﬁiﬁga?rﬁwl[@ﬁg-jg/%wy
jection stroke of "y" w iven by the following formula (3). 23y =
Zféé%a@é%&%%@gﬂﬁ‘%ﬁé@%ﬁg-zmg&]; _ (1+n) 7tD2 [(360-20)/360]
Doln[if(fl-+)ix]y/&e]x[360/(360-20)] --- (3) Dn = [1/(I+n)] D, V\{jith mdore
lagtic ri 23..the diameter of tray drive.gear 22 can bg reduce ore.
ikt bttt St i e
morgig. 21 is a plan view showing a total layout of a driving (gear) mechanism

in.the.di L.ac ing.to the embodiment. Fig. 22 is a plan
[O06élgs[v&§h%\?vfilr%ﬁﬁi%%aegt%ﬁéﬁofgf {%arllgsﬁéﬁagﬁﬁg? y%%o%‘ﬂ’%ln igs. 21 and
22Frferenotaehasactbp Pideadtas! daplist abedrdingligpropucidigmism
100 ReBancaeference Aharmete dspeiama disg slandhy, positon,and a
reference character X denotes the disc exchange position. Also, a
shovyire tBp dethilingé raeoDrash©iééca Jear mechanism of the disc changer 1

[oocinaateshatihandlise standhy position.r FO6R) A Figs, 21, 22 and 23, a

reference numeral 116 denotes an electric motor which provides driving

TeCOLMRRARIAH H8AITEEHaMISHTCTIE dhivsiemedeanisnt 10T siaidides a

positRaiPulerilde anbeld2k apuiewngeatdObalishriaygeaidos. a
second rel%gear 103 and a third relay gear 104. The second relay gear

refergee RUBHALE SHPA B R AaE B A NG JhgekFoL R kgl at the
disc saechanisstid@Oralso includes a switching gear 105, a long gear 106, a

oodISISRSFRAOT A UD G5 100, SECOIALID g0 100 el ey
which@fdniledésvanmpivdrive tgeardlde ehaaimhgericlddviapd drayikalapgear
incibaALIBE MG 9P57S SR 0RIPHRSIAR ing Techanical shassfs 3.,
second relay gear 103 and a third relay gear 104. The second relay gear 103 is
provided on a back side of the pulley gear 101. The driving mechanism 100 also
includes a switching gear 105, a long gear 106, a function gear 107, a first UD gear
108, a second UD gear 109, a first play gear 110 and a second play gear 111.

Further, the driving mechanism 100 includes a main drive gear 113, a cam gear 114
and a tray relay gear 112. All the drive gears are lbcated inside the mechanical
chassis 3.

[0069] Fig. 23 is a perspective view showing a gear engagement around a switching
gear 105.  Switching gear 105 always engages to the third relay gear 104 and an
up/down movement of the switching gear 105 is perfomed by sliding along the third
relay gear 104. Each switching gear tooth 105a has a taper surface for easy
engagement to a long gear 106 and a main drive gear 113. The main drive gear 113
has a coining profile 113a on each gear tooth for easy engagement to the switching
gear 105.

[0070] Fig. 24 is a perspective view showing a gear engagement around a function
gear 107.  Function gear 107 always engages to the long gear 106 and an up/down

movement of the function gear 107 is performed by sliding along the long gear 106.
24




[0069] Fig. 23 is a perspective view showing a gear engagement around a
switching gear 105. Switching gear 105 always engages to the third relay
gear 104 and an up/down movement of the switching gear 105 is
perfumed by sliding along the third relay gear 104. Each switching gear
tooth 105a has a taper surface for easy engagement to a long gear 106
Eachgndcasionaierdiivehge®iblEd. athpemairfdiviegeay tigadaseataoinifigsptafile
hfo n ment to the switchi r 105.
B b e e Boaas AR SaR P28 0k -
cach fpetiopthdenraverRertion detdrldnalwaysaeng§ages to the long gear

: . ti i formed b
[oovgﬁg andan, %H@@IWH) AQvgmentofithe, function oe falﬁis%&%%(;%qﬁqrﬁgs ay

ng along the long gear 106. 24 Each function gear too

changinge PYSFAGY forBidyehggdfienttshdire v Diggeara odandischiag pray

105 GeambbAed Be firstRlaY Bear has arrining arefile LiQa,oR ag’gsﬁa&%aé
tooth for easy engagement to the function gear 107. [0071] Figs. 25(a)

plunggr it i)/ s ReRIHBEAHRISHEREH e RbRR kYRS ded thaing ehanging
core $YS@mUBY RiSWHENRIQERLARD: A% SHOWNIBI1Gcd AR o DG IWIGHIAG:

gear_ 105 is supported by a plunger lever 126. When an electric current is
long 263l to QPGB U4 1Y heRenBIGITGBICUTHETEDt SLienPléepItngernbyeer
unit 126 By usingamevinm o b Suaneiindhis waydhe switehing gear 105
é\% be lifted up to engage \{vi h the_ long gear 106. On the other hand,
CnEagaaM R R SR LiFrerits pplisHABHHR HiémgéP)unit 117, the switching
[0072jBnd OFemiloher pusbeg daymbyharieih SPURGhiA Mandiengagedwits the
ot tllen?gwegrigst ear 11 as ho nJ;n Fig.fS}&b%; %})}O;f% The operation of the
drving Mechanism 100 When RS ARG g o408 fsSat $e b iidsction
systepo§iiimrisis b diivieghefuntiiankiciaziragofendtiesa:sys thm geaealeatian
s tiying /£ elevation driving),,On the other hand, the.
the A R e PR gl s o
drivetthe dppeiopssifiotriy adrivelthe fencions deaatiay plawtstock system or
(007 8IS VANON AP (8 b Glis J8R) ANU AR RIS RECETIANG A6y
views showing the second gear train changing system by a unfexion gear
changiyz sxsieRdWE fivipdee ghenlingsAthehfuretiothage drdoings. shp porteidby a

gear flm%ﬂﬁgﬁéé By« HigctRind \end portion.1253 L 1h ?)ogtji%ﬁt ipnsley %g% 02f5

moves following to the outer profiles 114e and 114f at the lower si
functiqg leyay eampras Whewegrs geapuisunodilesldde pidn pélatelos s

side é9UEhightBearaund ewdRostion;d258 of: g dyarionaeas 427 the;function
gear 107 is lifted up by the function lever 125. At this time, the function
touc}ag%ltkfbr?qgc}eﬁ%a@alon 125a of the function gear 107, the function gear 107 is

lifted up by the function lever 125. At this time, the function gear 107 is engaged
with the first UD gear 108 which will drive the elevation system. Fig. 26(b) shows a
flat surface 114f of the cam gear 114 touching the round end portion 125a. In this
state, the function gear 107 is pushed down by the function lever 125, and the function
gear 107 is engaged with the first play gear 110 which will drive the tray play/stock
system.

[0074] Fig. 27 is a perspective view of a function lever 125 and a function gear 107 of
the disc changer 1 in an assembly condition. Function lever 125 has a hook portion
125b which holds a gear body 107a of the function gear 107. With the configuration,
function lever 125 can always hold the function gear 107, and the function gear 107

can move in a vertical direction by a motion of the function lever 125.
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with the first UD gear 108 which will drive the elevation system. Fig. 26(b)

shows a flat surface 114f of the cam gear 114 touching the round end

portion 125a. In this state, the function gear 107 is pushed down by the

function lever 125, and the function gear 107 is engaged with the first

play gear 110 which will drive the tray play/stock system. [0074] Fig. 27 is
[0073] fegsp8Gtives viphf g fusiotiomieventh2izantl 4. funetiongegmn 87.0f the

ISG inanassembly conditign. Function lever 125 has a hook
P o o8 BT bOAy 474 of e vHagBivcads Soawitn
cam grarcbifiglipationn furcgo A devetht2S varalwsbys: Mlﬂhéhﬁﬁumom gear
2307 wAldiPSfHAGHAR 9ear 1Q7, cAR MOve,in.a vertici) direction by a

anéa%notion of the1 function Tever 132%1.1 2510 37‘/5]62?5. gzeélfaqi%a p aﬁa\l}?e%\?ar 114
has cgrp @Ry es ddrtbgeldre pad Ahddrig crs(bylis sotptrspativevienssiiahing
triggth@outer Rrefiies iidaanddsldf artbe.lowen si Gie%ﬁ@l.eam gear 114.

As shown in Fig. 28(a), the gear teeth 114a of the cam gear 114 are
endagediwim ek hidp anlblgéar thedowrr tectedyherayngear 112 isTived
to cheap? arakddrhasGamaraoves $44bnlldgand ;f;i'r%ﬁ?etﬂ%eﬁ%m%he

rotational movements of the trigger gear 51, the first lock lever 93 and the

funciion sher (B R GRESE 1T RETRITRABrefet anidriviee e tiantaddhreflside of
surfadeepeafinegaar 34is ﬂﬁ%ﬂ@i&h‘%@&elmﬁtg@ﬁg&g%?é@%\ée&%zs' The

lat surface profile 114e allows the function gear 107 to engageto
P1ny SR levallGh ARG L HLR HREAREME SOl fromesermie
changdouvftbartiuictionsgedrdd fdoiaagagedenperiorm @ﬁ@ﬁogl@y{g%mﬂg
function. The cam gear 114 also has a sensor profile 1149 for sensing
%ﬂgﬁges of electronic sensor signal for indicating the tray T condition

[0076]Hemwuise ninghavelsisigig fRORE]riviapd eidaachie ve:shaglenMmio g kiving,

. riving mechanism 100.of the disc changer | a switching maode as
disc é@(%ﬁ%?rrledg %/aasxgo%iféréﬁa%?gsnagﬁé ﬁlfhe%}af dgz@?é%ﬁﬁ%%@ﬂb QGG e
29. Meurisppiiot 106 ideiectadtto tHé difftrent deathisaiiffeystems (@in

i ay nl system and a tray open/clpse system)
SR R Rt et R
by uppehreariibinthasrdd byndsing fthepiorger LAt 1 Thahd ¢hefftatsudaces

chanpE@WeSdIARANdLLAT.At he Qﬁ@}&eﬁg‘c%ﬁa@eoﬁﬁ 12&&2%&??%(‘{; HQf\%%W

showing a gear train of a tray open/close system ger 1.
the Cﬁiﬁige@é%ﬂfrain drives trays T between the disc exchange position X and

[oo7the 1@'3503'@,3@913)‘1 Pfﬁum\\ﬁng a gear train of a tray open/close system in the

disc changer 1. This gear train drives trays T between the disc exchange position X

orcl

and the disc standby position Y.

[0078] When the disc changer 1 operates to drive the gear train of tray open/close
system, a driving source gear train will connect to the main drive gear 113. The
driving source gear train is to connect the driving source from the electrical motor
116 all the way until the switching gear 105. The gear train is from cam gear 114,
tray relay gear 112 and then to tray driving gear unit 20 through a shaft gear 21. The
tray driving gear unit 20 is designed such that it can drive all trays T from the standby
position Y to disc exchange position X at once.

[0079] Figs. 31(a) to 31(d) are plan views showing the sequence of fray opening
operations which are mainly controlled by cam gear 114. The tray open/close system
includes the triggering section 50 and tray driving gear unit 20. The triggering section

50 comprises a trigger gear 51, a trigger slide plate 52 and a tray lock lever 53. When
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[0078] When the disc changer 1 operates to drive the gear train of tray
open/close system, a driving source gear train will connect to the.maln
drive gear 11.3. The driving source gear train is to connect the driving
source from the electrical motor 116 all the way until the switching gear
105. The gear train is from cam gear 114, tray relay gear 112 _and then to
the disayiimdeg!geapemnitaodthiroughatshabipgear @k, sThentraye deiving geprs
o . igned..such that it can d,;ive | trays T from the SL% by
o s s R oS A B e ot A8 s L 3 )
rotalegrnplagnidewls dhowint the weguence ofdraysopehingodperatiqui vehich
3] [ r 114, The tray.gpen/close system. .
the cREJN gﬂé%@ mgotll%ds 1 Sk 91%85 ghg %rdan)}/ %edr.){lql rotages E%f(%aﬁl H;wmg

includes thetriggering section 50 an riving gear uni he

gear WiggeltirgaseciorREBIcbnapribeste trggersgear &, ta tiggenstive tpldse 52

the cARHAHRYI IRAKIENR! Atk WhET 2B d0E.d iﬁ-‘r‘o%gﬁg@a‘%rs'ﬂ%ool%?a@“?&' ourive

_ the tray open/close system, the cam gear T’ otates In clockwise
rigegirdididias fifove a tray T to disc exchange position X (open), or rotates

[0080 ERUDIEK CAacksVise damAvEA TaYT IR diSS Sianghy, positi rgaén@%%’a%%%u!

the case of opening the trays T, at the time the cam gear 114 rotates, the
moVey AL PAAN O Gekr B2t FoatidedorE SEtraw e divive déer gtarorielto

is nofetRigras Wik Bedyrand mgscgmtg r&i&%lééﬁ%}%&%%&m?wm&wé '8‘31%
trigger gear 51 to rotate to drive the trigger slide plate 52. [0080] Fig.
coar L U e S S I St RN B RS e o6

the citn mravel T heltrayleckdenes &3 inthinaiate tacksrl traysT.andstray drive
" ear o ] v g%%r&%l(c) show

. it 20 is nat engaged with the trays T. Figs. 31(b) an
Do O G e e e B 1.0 18 B VR e3P T of r
releagpidn/tinselsyBign Hnpstiveveoiation of whekas gear fﬂihﬂe\f!ﬂisﬁé@\t@ Eﬁ%}ggﬁ
v igger.slide plate 52 through a.trigger gear 51 During the movement of the
e oA IAR BAIESA a0 8 et o o) DO P e et
to thedisgeexahifiop s mowrs an state ihevvhighitheénzayarluane2pushed:to, engagigthe
: i r ynit ig. 31(d) shows a state.in which all trays T are
C e e B b hb eIk RS ey W RS
frommtﬂéyﬁpmosing is carried out by reversing the tray opening operation.

[0081 ;ﬁ Byl Glasepne.hy %e@ﬁ% t\%%\;ig B%%% 109 %%Q%E%%i a%%(filiﬁa& 816

b) are perspective views showing the trigger gear e “trigger

trigee)itlislp RIS - | An e state SovrinFiugs3 32jard 3 @X(bhevbks GdaKeee
7) of Figigef oehirigaenaeac®ints NsariedJnie 2,038ra0ve 114D of 63 9835

114 and driven by a profile of the cam groove 114b. The cam groove

a prog}%ﬁ@la_elwggﬂﬁ bgﬂ} 14beigam groove profile 114b on cam gear 114 is

the control path for the trigger gear 51 movement. Gear teeth 51b on trigger gear 51
constantly engage a rack gear 52b of the trigger slide plate 52. The trigger gear 51
rotates around its supporting boss 51c which is held by a boss 120a of a pitch plate
120. A boss 51a of the trigger gear 51 is moved by the cam groove 114b. Thus, when
the cam gear 114 rotates, a motion of cam groove 114b is transmitted to the trigger
slide plate 52 by trigger gear 51 and allows the trigger slide plate 52 to move in a
linear way.
[0082] Fig. 33 is a plan view showing a gear train of an elevation system in the disc
changer 1. This gear train operates in order to move the recording/reproducing
section 70 in vertical direction and then align it to specific a tray T.

When the disc changer 1 is operated to drive the gear train of the elevation

system, the driving source gear train transfers the driving source from electrical motor
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the control path for the trigger gear 51 movement. Gear teeth 51b on
trigger gear 51 constantly engage a rack gear 52b of the trigger slide
plate 52. The trigger gear 51 rotates around its supporting boss S 1 ¢
which is held by a boss 120a of a pitch plate 120. A boss 51a of the
trigger gear 51 is moved by the cam groove 114b. Thus, when the cam
116 gealong 4vatdtés, aafwmotion gfacafigrodme WhAeis trafsnditieddsntherrigger
109. Skifle plate P Ny:Lrigget gear 51 and allaws.the trigger. slide plate 52 to
move in a %E)inea_‘r: V\}éa_y. [_C)OS%jalr—ljlsgé B % %rb g}gvsi%l\%%h%%liln%%tag%iwgfﬂl of
116 grrBdyation systemiiehthe gisc] ¢harigergkat hisgeatitralnvaperatesdm
then WHRLIQMAEANG FRqQIingiteRRaduEng. section 10 in vertical directio
. and then aligncit té gpecific a tray Tﬂ\%’/heen the%lusl %?%Plg%cruigisseg%é’fla ed
In Ve eHhd& eRdgear train of the elevation system, the driving source gear
[008pinctransfer 5&&%&%\0@%@%%{9%7{}@%8%%%%% #d éé@a%ﬁ%ﬁﬁ‘@ A
S

gear 106, a function gear 107, a first UD gear 108 and a secon gear

right 565 Hhd¥ifvirg e arsd gk tairpeiansreie erendeivintp sookcgfeoiy one
connelgiekiicalemotorrid 6169 Albthg.way 4l It@%@v@ﬁﬁe%%r&%%/fgpﬁ)g&é%gam

__..0f the elevation system then will drive an elevating unit 30 for moving'the
SeChpB St iy B BFA ARG SR B SHTAS SngdRithe arsdtvn q0b8 3] Figisn is a
- systeperspealiveiview e ngrittercemyonants ah thepglevation kA o Hght oo
; side Ué[()hé%gk gﬁjand a left ﬂde UD rack 3l are connected to each other by
© @ &5 " hirac o fellgPiaderHb sisdiation UiiGdsiseiandiks spathda and 31a
on cagcOidingltSradiitinyrRAIONTHR Hep-Vadicahditoalion .y cONRETpt IR
similtar}% Sear train of.the elevation system. The driving source is transferred by

gear 55%“16551%15/ & 8econd UD gear 109 to a gear rack 32b of the right
[0084]dert)ErraptoBR:siehe isca-titemelike Gann3ada andidtatlemrackh iR sagk

k 31...The step-like cams 32a, 31 a haye a cam profil
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recording/reproducing section 70 moves in ve irection.

SyNchEomgHA SeaNeras Ty By BRI ofdherearacslprApErobs rdvesnain bl theeagls
side UDthecrannegtian lpven3B ARSI phthe sight side UDack,32i8 1,

of thgis%?gsllggaol?Dslggl? %? iosff%%gdcgl?ong CS:}IC%% !ﬁyg t%g.c'(o)\lllsncé’ctai\o?lcigseé i???) on the
opposite side.

[0085] Fig. 35 is a side view showing the step-like cam profile 32a on the right side
UD rack 32. The steleike cam 32a has horizontal portions 32a-1 to 32a-5 which
correspond to the positions or levels of the recording/reproducing section 70 that align
to tray T. The level of 32a-1 to 32a-5 is determined by an electrical sensor using the
sensor profile 32d.

[0086] Figs. 36(a) and 36(b) are perspective views respectively showing the
recording/reproducing section 70 at an upper most position (for tray T1) and an lower
most position (for tray T5). For elevating the recording/reproducing section 70 to the
upper position, the right side UD rack 32 is driven by the gear train of elevation

system in the forward direction. This movement will be transferred, by the

connection lever 33 supported pivotally by the boss 120b of the pitch plate 120, to the
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of the left side UD rack 31 is fitted into a slot 33b of the connection lever
33 on the opposite side. [0085] Fig. 35 is a side view showing the
step-like cam profile 32a on the right side UD rack 32. The step-like cam
32a has horizontal portions 32a-1 to 32a-5 which correspond to the
positions or levels of the recording/reproducing section 70 that align to
left strigyUD) ok PeiveCoh%meﬁntby 3Ralbsfissdietermined by willelestsicatizenser

ghsor roflle 008 36 are erspec ve
dlrecﬁ%@v%ﬁr%spectl ely i Cg\%nn%/r re%ﬁé%g? (?[%r% c?ﬁ]tg ésic‘f’S lté\?rézﬁ
mG"msp@“m@ymN@wtmﬁi’J)ﬁthﬁwﬁs tndst qsmmﬂon (for tray T5).
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positfANaGHRIyer ShaHP guied pivotally by the boss 120b of the pitch plate
120, to the 28 left side gD rack 31. Consequently, the left side UD rack
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31 are opposite to the above. [0087] Fig. 37 is a plan view showing a gear
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rack unit 60. The tray driving rack unit 60 has a tray catc

secons}plaplsies 3 an SEcHE prIFHerBE: tiaraydsvelidories @ﬁd‘&hen there
are ni@agyaraeBlde AR HrpRER B Sition Z and all trays T are at the

standby position Y, the gear train of tray stock/play system is connected by the second
play gear 111 to the tray drive rack 64 through the gear engagement of a rack gear 64a
and gear teeth 111a of the second play gear. When the second play gear 111 rotates in
the clock-wise direction, tray T is driven to recording/reproducing position Z.
[0090] Figs. 40(a) to 40(d) are enlarged plan views showing a moving sequence of the
tray catch lever 61 to drive trays T from the disc standby position Y to the
recording/reproducing position Z. Fig. 40(a) shows a state in which the tray catch
lever 61 is away from tray T at disc standby position Y. The UD base 5 supports the
tray catch lever 61 moving in a vertical direction to align tray T which needs to be
driven to the recording/reproducing position Z.

As the tray drive rack 64 moves backward when the second play gear 111
rotates in clock-wise direction as shown in Figs. 40(b) and 40(c), the boss 64b on tray

drive rack 64 pulls the tray catch lever 61 through the hole 61a. As the tray catch
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are no trays T at the recording/reproducing position Z and all trays T are
at the standby position Y, the gear train of tray stock/play system is
connected by the second play gear 111 to the tray drive rack 64 through
the gear engagement of a rack gear 64a and gear teeth 111 a of the
second play gear. When the second play gear 1 | 1 rotates in the
levercfdokavisebditestioh thray-Tcispdriften torrecer gingise psoductag positiont <.
i 0(d) are enlarged plan views showing a movin
oo 08 U the ty catth 180 10 hh BaT T o e Mo tieny
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position Y. The UD base 5 supports the tray catch lever 61 moving ira
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backward when the second play gear 111 rotates in clock-wise direction
40(dys shown in Figs. 40(b) and 40(c), the boss 64b on tray drive rack 64
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lever 61 moves backward, the catch profile (concave portion) 61 b rotates
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Iev&r sz which is inserted into acam
gear tooth of the rack gear 65a will engage the gear teeth 111a of the second play gear

111 as shown in Fig. 41(c). The driving source will now be transferred to the
transverse slide plate 65, and this slide plate 65 is driven to right side until it detects a
switch that marks the completion of disc clamping operation as shown in Fig. 41(d).
[0093] For driving a tray from disc recording/reproducing position Z to disc standby
position Y, the operation is the reverse of the above. The driving source will be
transferred from the second play gear 111 to transverse slide plate 65. The cam
profile 65a of the transverse slide plate 65 triggers rotational motion of the first play
lever 62, and then the second play lever 63 which will pull the tray drive rack 64 to
engage to the second play gear 111. Tray drive rack 64 will pull tray catch lever 61
that hook to tray T. When tray T reaches the disc standby position Y, the tray catch

lever 61 will come out from tray profile Tg and rotates in a counter clock-wise
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profile 65c¢ of the transverse slide plate 65 rotates and pushes the taper
surface of the cam profile 65a. Transverse slide plate 65 is pushed to
move to right side and the first gear tooth of the rack gear 65a will engage
the gear teeth 111a of the second play gear 111 as shown in Fig. 41(c).
direptied Hyiligsvsireezwidl powitlve trihsfertedtoi thanteandverse isfidenplaisrve

618 AN IR SERIABEARAINENSQLIGN AU pllpdstects a_switch
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rted by UD base.5 and transverse slide plate 65. Two of the side
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turiptabiles.iAndibossp@htiag thenfpenusideidhie: transuerse Uwis tKEeieide of
Fig. 39 mounted into the cam profile 65¢ of transyerse slide plate 65
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unipg the time of clamping, a clamper support plate 11 is pushed downward
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With the lifting of clamper unit 10 by clamper support [:ﬁate P a{)t e'time
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11 is controlled by the movement of bosses 6b of the transverse unit 6.’

othgp &t SlaloTHY Coidio HBsHEr BBl thdahevEis ethpitBleoichesia kita ot
claper support plate 11. This brings down the clamper support plate 11 and also

clamper unit 10. The clamper unit 10 now is sitting on turn table 9 and able to rotate
freely with the turn table 9.

[0096] Fig. 44 shows a locking system for trays T at the disc standby position Y. The
locking system uses a triggering system 50 that consists of a trigger gear 51, a trigger
slide plate 52 and tray lock levers 53.

[0097] Fig. 45(a) and 45(b) are respectively a top view and an isometric view of the
tray lock levers 53. Each tray lock lever 53 includes a first protrusion 53a, a stopper
rib 53b, a second protrusion 53¢ and a plastic spring 53d. The first protrusion 53a
provides an “inter-locking” effect to tray T. The stopper rib 53b is to ensure a stable
locking state to tray T. The second protrusion 53¢ is a profile which is used to uniock

the tray T from the tray lock lever 53. The plastic spring 53d is to provide a spring
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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 other side of the rib 6¢ of the transverse unit 6

touches the other side of the rib 1 la of clamper support plate 11. This

brings down the clamper support plate | 1 and also clamper unit 10. The
effectlantiperaniodolmow 33 sittihg endurn taiilehd podtable tontofate pfrealyiwith

; 0 10,44, shows a locki stem for trays T at the
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leyer in locking trays T at standby position Y, Fig. 48 is a perspective
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manner at the disc standby position Y, and the disc changer 1 at all times
[0100LIn ethetidiserdiowertoliGer waielr i the lenlpnecenndocringygbsitioteafter
lockiagh spaIa P4 uC sl iving sy &y between dise Standby; pasitian Y

and disc recording/reproducing position Z or driving the
when the cam gear 114 rotates from “l%(g)ME” position to disc exchange position X
and types of locking condition of the tray lock lever 53 and trigger slide plate 52. For
type A shown in Fig. 47(a), the first protrusion 53a of tray lock lever 53 is being
pushed toward the surfaces Tk and Tm of the tray T by the first protrusion 52e of the
trigger slide plate 52. This creates a strong stable locking condition in which the trays
T cannot move to any position. For type B shown in Fig. 47(b), the trigger slide plate
52 moves toward the front side and the first protrusion 52e of the trigger slide plate 52
is away from the first protrusion 53a of tray lock lever 53, so the locking is only by
“inter-locking” between tray T and tray lock lever 53.
[0101] The plastic spring 53d is touching a wall of mechanical chassis 3 and tray lock
lever 53 is not able to rotate to unlock direction. At this time, the trays T are not able

to move to the front side (disc exchange position X) but the tray T which is aligned to

the tray catch lever 61 (the selected tray T to be driven to recording/reproducing
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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 when the cam gear 114 rotates from "HOME" position to disc

exchange position X and types of locking condition of the tray lock lever
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there is no position shift and dislocation of parts, by holding each part securely with a
locking device. The locking device used to achieve this function is a first lock lever
93 for locating the transverse unit 6 and tray driving rack unit 60, and a second lock
lever 94 for locking the whole recording/reproducing section 70.

Both of lock levers 93, 94 are controlled by cam grooves 114c, 114d of the
cam gear 114 and pivot on pitch plate boss. One end of both lock levers 93, 94 have
bosses that insert into the cam grooves 114c, 114d and the other end have special
locking protrusions that create maximum locking effect when they engage the profile
on a second play gear 111 and a second UD gear 109.

[0104] Figs. S1(a) and 51(b) are perspective views showing a first lock lever 93 and a
second play gear 111 in a locking condition. A hook portion 93a of the first lock

lever 93 engages with a gear tooth 111a of the second play gear 111 to lock the tray
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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 | can sustain external vibration and
impact which can cause the disc changer 1 malfunction while
playfsanspeaatiom or mispandhifidge The dockingosksier @nssises thatitharelis
it] i islocatjon of part olding each part secure
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recording/reproducing section of lock levers 93, 94 are controlled
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view and a perspective view showing the first ever 9 ese
recorgingrspEarsénghow the first lock lever 93 in a state where a hook portion

[0109Baigfsthe)fisst [ask lﬁé&rsﬁe%ﬁﬂgaqsc%k\m ageadraihbibliagldhss
. second play gear 111, thereby locking the second play gear 111. At this
this ct%%l,tlgga? boss 93b of the first fock lever 93 fits into a cam gear groove 114c¢

- located in a first range 114c-1 of the cam gear groove 114¢ where the first lock lever
93 is directed to rotate in a lock direction. Fig. 54(b) is a plan view showing an
unlocking condition of the first lock lever 93. In this condition, the boss 93b is
located at a second position 114¢-2 of the cam gear groove 114¢ where the first lock
lever 93 is directed to rotate in an unlock direction. There is only one portion 114¢-2
on cam gear groove 114c, where the same position is used to change the state of
function lever 125.

[0108] Fig. 55 is a perspective view showing a state of the locking system in which
the cam gear 114 rotates to a position for unlocking the first lock lever 93. In this
state, the position of a function lever 125 is changed in order to drive a gear train of a

tray play/stock system (a tray driving rack unit).
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teeth 11 la 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. [0107]
~Fig 54(a) is a plan view showing a locking state of the first lock lever 93. In
[010fHi§igonbitionplarbviss' gBbvointhe firstiddkdeveradiitssiniodcarndgeas in
4 in afirst r -1 of the cam gear groave 114c
e Tt lock Iouor 03 s Arebn 16 POl 4 TRA B Sbol g
secondi lgshid I dn FReResShaWIA BMPIATIbC KR cdnditiomdflifkedirstdodkdaver
the s8:A this Lapdifions thg;bass.9 &%L‘?ﬁ%a&%é ggrr]%cgoséiti%%l%?%ﬁ
[ < directed to

of the cam gear groove 11 4c where the first lock [ever 93 i

rack oo rEhis sendrieervdiraenpen ierdirreriycone/ sortdreinzsdionéam

comgery GEARyRkAAHMARER RS SRIERASIHOR [S s8R, Ghange the state of
{%ggz’ron lever 125. [0108] Fig. 55 is a perspective view showing a state of

reco ERING SRR KMich the cam gear 114 rotates to a position for

[0110nagkiitheptirstdoskd euar 9BoWiithigestatenthe Rositigref.afunction

lever 125 is changed jn order to drive a gear train of a tray play/stock
ub %‘i/agte‘rjﬂ (éf‘t?&;}la?%‘%é{ CRCLHID. S4PTDYF i BN 4qArDvisssaHblntlig

leversbsennnd inekaaveiQ4pasadacking davice ihdhedise.changer Lk lndhe

tate shown in Eig. 56 truded portion 94a of the second lock lever
el o RSB 598 L PeRE e RS B e IGERS s
engagecentViid gegrd09dedit hisisintelgeahieetv 02 ENgRgO A Kagk gear
align%?et}noé%%% é&%% %J hésa 1g:g_)@éi.ltlon will happen after the

recording/reproducing’section 70 complete the up/down movement to
[011 &kfEet a8y sTafpladrivimgsto thie gre dorkiing Ateprod ueingpagitienk Ze@1d0]

i | WERY howing t cond lock lever 94 and th
ind ls:segég%?j é%%%%ﬁfﬁ%%ﬁ n %E)\%Im %%%(Xe%ggr?r?dl on R Bt asH sEvidh ]ngg of

locatgqeatadbpidrioer Lbber 9f tistersigtargtooking IgkbfiteetO8t of thadsecknd

leverUR Gefe109 10 Jock e, flieKatinngsar HainsThe second LD gear 109
hasatggfr ortion 109c for reliable engagem { With the protrudedl
&

unlogidpgotiegual shersecsaddnekidrrerdirer o4tandtasgighenierss Siithe secontlaud
seco®Bbsha8n [OL1} bignso8ial 24 PlRBveWsaNOWINg A.locking ﬁ&i@%&%@% 53%1
oC

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

directid P iagdRrp &Rt GotvEctond oAt abaonepraige H#dc Dot dne
gear gasovgerNdIeavediddavhesestiesRaRE 19%ange the state of function

lever 125.

[0112] Fig. 59 is a plan view of a cam gear 114 explaining an operation thereof when
it rotates in a clockwise and a counter-clockwise direction. Rotational motion of the
cam gear 114 starts from a HOME position, and the cam gear 114 will rotate in a
clock-wise direction to RESET the tray driving gear unit 20 in position A. The trays
T do not move during this operation. From the HOME position, the cam gear 114
rotates in the clockwise direction to a PLAY DRIVING position to change the level of
function lever 126 from a level for engaging to a first UD gear 108 to a level for
engaging a first PLAY gear 110. From the PLAY DRIVING position to the HOME
position, the operation is reversed. In a range of positions B, the trigger slide plate
52 triggers the trays T to engage to the tray driving gear unit 20. Andin a range of
positions C, trays T are driven to the disc exchange position X. When the cam gear

114 rotates in a counter-clockwisedirection, the tray T1 is first driven to the disc
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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
11 4d where the second lock lever 94 is directed to rotate in an unlock
direction. There is only one portion 114d-2 on cam gear groove 114d,
standhbienes thenshnme positionds esadois chamgd thel staté b funttionrdgyver 125.
T5 #9341l Fig. 59 is a plan view of a cam gear 114 explaining.an o.pera_tion
thereof when it rotates in a clockwise and a counter-clockwise direction.
[01 TR dtigidHabrmptisnastievicamhyeant 1 starts frbivhaHd OMEzpasitichisand

rotatfRQFRFLGERNL Jf&#uWﬂHcﬁa@%'é‘ Acgla qg&’&%%g‘dﬁdﬁr%ﬁ% gtgég ET S ey
driving gear unit 20 in position A. The trays T do not move Lirm% this

the figpdiomy fweﬂ@ﬁﬂﬁr@ﬂw EnssdRicie, drisccdn grearrdindfroleteisan theem

(cleval@skwisg direction to a PLAY DRIVING position to change the level of
func_:tigﬁ?_ever 126 from a level for engaging to a first UD gear 108 to a

(01 11dVelprdy! siiyagigatirstipt Aogang tnghrroaking RSN DRIINGLSs a

movRAsiieT tthe ANE-pesiians e anertionds saversed dn 2 fange gt
sitions B, the trigger slide plate 52 triggers the trays T to éngage to the

e
feco‘ﬁ%%ﬁ%@*@%&ﬂ%&lﬁé.%Ar{’aﬁmlaqlaﬁgéy(%eﬁb@mgt@,t thaydise shentriven
fromt@xtb&di%ﬁ%ﬂhﬁ@r@ﬁﬁﬂiﬁfﬁ%ré/‘{@%?_ilﬂf%&lagéﬂxﬂn% t-ffl?iﬁ&iﬁ @t%% 'nta b

ter-clockwisedirection, the tray Ti is first driven to the disc 35 standby
recordRIRTSHTORE FISER 0P paSToE ! 390 PSR ToN HAURY rhyeTae
provifibdn pidesd0Eid] Kigafidis o peispestivenyi @\fv%@lrigvg'm%pg@t@z@ zvgl;m%

th ear 114.is rotated to a position for unlocking the second loc
ub r.é%e%%ﬁﬁﬂﬁa{ho%ﬁ?a%é, éop%%sﬁféﬁo(ﬁemg”%ﬁ%%?c?ﬁ%?}é’rtﬁ%eis changed in
recordidgfr torddvethegegeiisainoflelevation isystem TElewatiomn iy Rish 0 k&4lon,
| ' rspective view showing another locking system that. .

reco D e e TP HFone
[01 1ok ki fraysariasianghie stevomdingfreprbtiutinghpositiodiny/ Epeotbaking
sectiSYF@MAEAN ARIECHhE @'é%%'il?#%%%ﬁé?é@ Sifemal shogk and vibration if

there is an illegal power off duririg a recording/reproducing opération. At
recorHagERfyeing teshiovetSe slide plate 65, there is provided a pin 65d

[01 1%@&&%&%@%@'&9%99!%@9&9@6&’ ﬁ%%@@r%éhﬁ%cﬁ&%ﬁ% e iARIagk
32. The holes 32e-1 to 32e-5 correspond respectively to the

the tiggTRGMEPTOAUENE YD stiBrarmingigal ayceertoctend Techivighuttisking
operdIHigUTAHONR, MRCRdiIRgieprod ﬂﬁﬁ@@@c@?%@%?@&%ﬂ{%ly for locking of
trays nl::?o];%iﬂn}%;e re? grléjl%n"? Hla c-:r sptglfclitllac})fnﬁosition Y locked by the tray triggering
unit 50 are unlocked and all trays T are pushed to engage with the tray driving gear
unit 20 by operating the tray triggering unit 50, and all trays T are protruded outward
from the mechanical chassis 3 by a predetermined tray stroke, thereafter the trays T
are driven by the tray driving gear unit 20 back to the standby position Y one by one
from top to bottom, and when the last tray reached to standby position Y the tray
triggering unit 50 locks all trays T in the standby position Y. Therefore, a user can
eject all trays T from the standby position Y toward the disc exchange position X by a
predetermined tray stroke automatically with a single button operation, so that the
operability of the disc changer 1 is much enhanced.

[0117] Further, in this embodiment of the invention, the triggering unit 50 is capable
of performing both triggering and locking/unlocking operation. That is, the tray

triggering unit 50 can be used for locking all of trays T. The trays T in the standby
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[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 triggering unit 50 is capable of performing both triggering
positapi Yol b dekirey oiserationenitiiat ds; thedehydttigdetingunit Seheathan

a traberusedaRMmMent o Incking,af. iays, I Eurther, the trays T in the
standby position Y locked by _tfleetray tﬁ /ée |rr(1)g uﬁirlﬁ% ggeéggod}]%gk%lﬁ’%%dm

engagh faystedrayisHad ssaniigeOnnhaperaray dhivingygeageunit 28iby0, and

all vaperpigethadrasdriggering uniiop.(odiall ays,[ are profuded outward
from the mechanical chassis 3 % a predetermined tray stroke; thereatter

OPCIFat Al K iehdedr RN BY them dpemnshagics! whias2t Babk w phelstamaioyd
tray PESKIQMh¥rere:Pyhengylrante @ERJE’%?%@E}%)’YMME%Q%%H@ ﬁ%@l@ go

to sfandby.position Y the tray triggering unit 50 locks all'trays T in the
the S&%ﬁﬁﬁwﬁ%@%x BRSO B eabo@pset aitalenTtieolsstiteny T has
reaclsidndbyapdisytionsYidawarekthe,dist 8X6hanR: BOSIHON XIP¥&'s T, other than
tredetellrmlned tra s&goke automatically with a single button operation, so

P :

the {8 the opaTRBy offhe disc chang¥rdhis Afuchiermaicednforadipe  the
recorﬂmgﬁﬁpﬂﬂm%@m@diig@nﬁmfﬁhesi_&Y@éﬁigila)sIESrltr/iﬂgleﬁﬁl?éfﬂﬂég Sser can

. .C e rfarming both triggering and locking/unlocking operation.
e PR 1RSI ok g e pokngplocuns pi
the reperdiagscpindiengtandyti@s pesiioheYstacked bysiiedray HHgaaling: Uil
re W d all trays T other t a tray T.on. which the disc D is
e R R
opergppdpvilgigdaramiaiiyy b erating thentray triggsiistgduniirb@danthall in
this $HRYSHOL E-m?g tray.. hich the disc D is under, . . .
° recprdi%g‘ reﬁrodug)n% Eg%lsé-%gt)i%r%, %gey%x ecnage%e&efw%%ef?owmea disc D is
undergaiiati st CHaRgs Pvyiucinedptantinned tray stroke, thereafter the trays

0114] arerehivenly the Iy itR0 hack to the standby positio
[ \;one by one %Bm%gé&tlg%\gﬁgerg?%%éﬁ% ;é}%gﬁragy %gg?l)éé%éﬁgdﬂﬁ

exchangh R I568itTon Yheiehyay thierrigdnsricditseis atidraimal)otherdhan D
storethigdfay theC@kyinathe qji%dQ%@ﬁ@ﬂél@Ee&%rﬁl}chW%@?wﬁﬁ}ﬁg?e eration.

recording/reproducing operation, in the standby position Y. re, a
user CarltBedt PREy YO ER dvahelhsttekes chhejriy.tha dise whicthisk

direcpresaatlyisindiorghingistiereoordin gHEREOHICING-OPRIANAN; oM e mple
tandby position Y toward the disc exchange position X by a

P era;%)‘1r(()al3jetermined tray stroke automatically with a single button operation, so
[011h&tiheioperability ohthelitismcbangeidismuchientanegts NS it 50 is
driven by a cam gear 114, and locks all the trays T at the standby position Y after the
last tray T moves from the disc exchange position X to the standby position Y, and
wherein the tray triggering unit 50 is provided with a triggering slide plate 52 which
moves to an unlock position, and trigger profiles on the triggering slide plate 52 move
concurrently to push the trays to engage them with drive gears. Therefore, a user can
eject all trays T from the standby position Y toward the disc exchange position X by a
predetermined tray stroke automatically with a single button operation, so that the
operability of the disc changer 1 is much enhanced.

[0120] Also, the cam profile on the triggering slide plate 52 allows the flexible rib to
hold the trays T tightly at a shipment position and with accurately controlled free play,

so that a strong locking action of the plurality of trays T can be achieved. This
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this case, the ejecting and/or closing the trays T can be performed while a
disc D is undergoing the recording/reproducing operation. [0118]
Furthermore, in the embodiment, trays T are ejected by full strokes to the
exchange position X. Thereby, a user can check directly and visually the
discs D stored inside the disc changer 1 and can exchange the discs D
arrangrim s splecoperationt Aiselitraysifiectin bewithdrawnditithalfispake®d: the
lockihPEFERY. LS GaR.shack, direcly,and Vis[%i lly the discs D stored jnside
1thEe disc %ger I Wit??a simple op tion. | %1 i%ﬁfﬂﬁ?ﬁgﬂ?ﬁ %Cf{ féver
>3 canisodrRehtvatitierandnpenotisbaraletsigheriogatent:50tisT ddventiyeartarh
allovlledk didsandilecks-alling tays diat @%ﬁﬁ@g YAAFIHO n(oYé 'a%%[)atfgﬁogﬁﬁn

tray T.moves from the disc exchange position X to the standby positionY,

Y widh Yariions dnneo raip eRpséing nesty rabroligead withastigdevingstide Y

wherBlB{€ 12 WHISHe TBOVIRS| ERIAP HRIO G RSN, ANG; m%rtﬁg%ﬁ!!e&%ﬁlg]\%hen
ge

triggering slide plate 52 move concurrently to push the trays to eng

the IR RTUHF driv e JBaRISTHE fersrelsdhFsarcalpckjataldl teagamitiramsitien Y.
[012standbyupesitian Wiowarshihe disg @(ﬁhé‘ﬁgﬁe ROSHRNH B Aconstruction of

h redehtermined tray stroke automatica gwith a sin%l?eﬁ button operation, so
© {5t HE"Bheladii§CoP e HISELHYNGEM | IeThnaralorkineeaP oD Atsobe
perfdhecdaniprofils o ghedriggeriogrslide plate 52 allows the flexible rib to

Id. the trays T tightly at a shipment position and with accurately _
028 e %é’?p?%‘}%o"?ﬁﬁ‘f;‘gﬁ%ﬁﬁ? ol AR B Of tHépleraltymsTinaghy
after Thearnbe Behieneded hissi3idasrapgeinent alsparadugesaast By @liminging

the neggefor an c?i(fléjciy%% <Eiiart for the klngg}of the i)lurallty of trays T. As

can g éq[\rlfzgger%rgosﬁle on trays T and Tray loCKfEVEIS §3cA Y Shispl dammyard

direclgggeasiopelo dr shamiérstthis oreateskanothiescadantagembichor)| QWRing
the trays .. returning. from disc.exchange position X to standb
f?rcebgqsr%ti%% S\-(ﬁl its%a%a%{gr%%h %teotp%?’nglgoé&ga on, 10 BelQY&RN 5‘ﬁdﬂ%}ﬁgaefstﬁ}ée
triggetagapidp aiony laghane fie targeslep o thelaigprdiletvill Guidéever
53, sangdialign thetavsde) rofiles. are bei sheqd .
_ towérdsr?he tcr)ays lock Yé?ﬂ%ﬁg%%%%@%&%i%lriloﬁlsforfﬁ(i’]ggfgﬁfﬁﬂge‘?ﬂﬁg
postipa i EeVETER IR osspirg dinibifjoreasddst detionotsthey disgans of

beingpadleany. fines beth-tiggerng and logking/unlocking operation can be
[Olzﬁerformed using only single driving source. [0122] Also, the tray unlock

eHbo s FetRecEl Ahd thseIBL g St et e tiatslyidsflewitheartgs Tock
leverad®wnouetidstanstae posiian Yockhe interiecking sffegt t?zwr@}fﬁotfeg% the

achieve the modst effective locking result. When the tray T moves in the
forw%%végp&tlon, and the tray lock lever 53 provides an inter-locking effect to trays

T. Therefore, it is possible to obtain a firm locking of the trays T.

[0124] Also, the tray lock lever 53 is linked by a plastic linkage to create a joining
part that can rotate by itself, not interfering with others levers, while the respective
tray passes over the lever to the standby position. The tray lock lever 53 with its
plastic linkage joins separate levers into one part for cost reduction and simplification
of the mounting process. Thus, the tray lock lever 53 can act as separate parts where
the rotation of each lever does not affect the other levers.

From here start to check again.

[0125] Furthermore, according to the preferred embodiment, the tri ggering slide plate
52 in the disc changer 1 of the embodiment is controlled and activated by the cam slot
of a cam gear 114, and the cam gear 114 is also used for driving trays T. The

triggering slide plate 52 pushes against the tray lock lever 53 and provides strong
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direction, a tray lock lever 53 rotates in a locking direction and creates
more locking force. In the shipment lock state, the tray lock lever 53 is not
able to move as the triggering slide plate 52. 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 and prevents
stablghbekfrdmathdlingrdistie dotheaudadifertiorsitioe sy .byWheartbotabeiggr 114

rotat ?QJ%VO?JQHR& ‘aﬁﬁé&gﬁg%ég&ﬁg%c@ ﬁt%ﬁez{gx}vé\féql gntg' %lf lock{g\r}leorck

embodiment, the tray triggering unit 50 is provided a tray lock
profigzappierpieisdsitbrotatstowattcdiockinl directionwerenniekidiseTtimoves

at thindhge fornarsbdirectioneanththe thandagk,levenasd Rravides AL mechanical

inter-locking effect to trays T. Therefore, it is possible to obtain a firm
chasggeiinty @Pﬁ%eﬂﬁ%%yﬁ {orzapAddhditaprisidlever 53 idtinkeaenya slide
platefa3sicoiBkade fockrartie-aiointageMart that camrelale.by)itseit Ak for tray

interfering with others levers, while the respective tray passes over the

T uniaeking 1he2eah by ot ingestidy RIGICeversofith fey pibsistiirEye
pushjaintseparatederarsdaiaOne Rt far cest (pdustionrand.simplfication.ofr

e mount rocess. Thus, the tray lock lever 53 can act as separate

t ing ]
unlo ﬂ%%ﬂSﬁgj é%%&ﬁ% ‘bf S5EATEGBr does not affect the other levers.
[0126Fom thereigtariig sheckagaiy {Qwﬁhﬁﬂﬂhfﬁimﬁ@mﬂcﬁﬁfgﬁ@geﬁzﬂﬂﬂﬂe on
rred embodiment, triggering slide plate 52 in the disc changer
the O R SH AR SH TR s 3P B8 by W Bl Chpr
and weartid dapnd theodmntyedist bddsaalgopasatbfoKdriving drayss in Bieantage
' ' lide plate 52 pushes against the tray lock lever 53 and provides
tat G B S L L, heon o B
housthg eattigedrcking wtdibs iNhitrayeopeniagydivadien, ifigoering&ice ¢flake
5 vV ck. profile on the plate will push against the
T S e s R "ane
pushgdotiiedrorsthecprabs begekfellvithatsiptioiyithe gnachanictl foh@stis 3ransfer
f Thus; it iS-pQssi ' ' lide: plate
O o R M 13
trigegiage ?lwmaémé%@ﬁ&f%émﬁrﬁigg@l#mgsﬁmetbmt@m’ummwwaygrrrthe
stand$tiRRfess pushing dhe U%IEEO&@E%% efray duvipg geary Qﬁyzd(?rtage

This minimize the tray T unlocking period before the trays T are driven.
, for the {sE DAL HEHTGHRANG SMEBRIBSEY KB slHyiRTovEEmBrward the trigger

[012profiletas, the-dexiblewdbgofdrigserinaslide: pdﬁ@%&%gg!éh@ﬁhﬁwith thger
proﬁg»:g«%gl %%%%E%ﬁggé’ﬁgg{t}gﬁ%gg?hl,}&‘g’}agggsglf 3. Isfchee )Iggof%re]gc?langes

while it moves from rear to front of the changer 1. The profile contacts a trigger rib
on the trays T at the trays trigger zone, trays T then being pushed forward to engage
the tray driving gear unit 20. The trigger profile is built on the triggering slide plate
52 as one body to reduce cost, and the trigger profile is more flexible to bend and
withstand the trays triggering force. Pitching between the tray trigger rib and
triggering slide plate trigger lever profile can be controlled accurately.

[0128] In the embodiment, the guide slots on mechanical chassis 3 can be arranged to
have various heights and slopes. As the triggering slide plate 52 is being moved from
the standby position Y or shipment position to the front, before the disc exchange
position X, the cam profile on the triggering slide plate 52 is moved to the front and
away from the tray lock lever’s flexible ribs. The tray lock lever’s lock profile 53a

will provide an interlock effect with the trays T. The triggering slide plate 52
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that the trays T are separated in standby position Y. not linked to parts
other 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 be engaged with tray
driving gear unit 20 for further transfer of trays T to the disc exchange
lockiypdmsrpmefidy mshescegrivesta pogklicpushinglaction by ctrigyering istidec ffect
ot Rl AReeiLie Sokslows fpralie MpYS o mows from the, standpy
position Y to the disc exchange position X. This creates dnother )
mechapietiahissiop the fiéibimtyids ertasipg varioakioptidfsobtragydrivingile the
traysSY @@ fIOA20LE Hﬁ@}%&;g%?@é’ﬁimﬂ 5&8“&4‘3{1&9&@}88& {he triggering slide
n

plate's triggFer profile bend follows the cam profile on the mechanical
[0128h 5usiaes BR&rprofilerlerinpriodvisiminimirdsare e daskdstionnotite after
eachaf@ngek hokhe prafis Asts & gLk h 1 Qg raysile "%}atﬁseitr@é@ﬁ thus
riving

y tri %er zone, trays T then being pushed forward to engage thé tray
achige GRS TS g RrprsiEsidbaihen aaehrigyerngielae mldte Brversd

direcoio@, bodytig recticescests andithestigges psefigdsanargfexiRle.topend ore
and. withs ring force. Pitching between the tray trigger

and the trays trigge ’
lockdg g%rgetri&@égﬁ@%éﬂ’a‘grﬁl ?éq‘trfé)é‘éft}%efhﬁré‘i@é bevebrttdRert able to
‘ movaasuhateiggE@&%Sﬂliaam@mbp@mﬁm,ﬂ&gmmtﬁ@%%%Q@%&@%r the

' ra Q&sﬂ%e?% n Qe ﬁerraénﬂqledtg hav%various heights and slopes. As the
Y triggering shide’ Blate’ 521E BeMESnotdd¥rom hBSYanbs pasitida thedise
- recoshiyg/ment positipmisithe fiontdefaretihe dise exchangs,iROSH ARXfdRQard

 dire [ he tri in Iri%% Igte 2 is moved to the front and away
- direg %ﬁ%&géﬁs\% o%:ﬁ( %V%%egrhégﬁb S %%%ﬁé&%%&%%&ﬂ%‘&%ofne 53a

will provide an interlock effect with the trays T. The triggering slide plate
52 39 lock/unlock profile pushes against a lock lever profile 53h to get
better locking effect at the shipment condition. A plastic rib 53d on lock
lever 53 pushes against the mechanical chassis 3 wall to provide a
temporary locking effect to trays while the trays T enter from disc
exchange position X to standby position Y. [0129] Further, the tray T
unlock period is minimized and the lock is immediate after each tray T is
moved to standby position Y. The interlocking of the trays T can thus
achieve the most effective locking result. When each tray T moves in the
forward direction, 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 platelock profile
52e minimizes the free play gap for the tray lock lever 53. So this only
allows the trays T to move backwards to the disc
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recording/reproducing position Z and prevents them from moving in the
forward. direction unless they are pushed by the action of the triggering LLOYD W
slide plate 52. 40 LLOYD WSE Claims 1 A disc changer for storinga
plurality of discs, transporting a disc selected from the plurality of discs,
and performing recording/reproducing information signal on the disc, the
@isenshanger comprising: a plurality of trays which respectively can be
loaded with discs, can be moved substantially in a horizontal direction

arallel to main surfaces of the discs, and are stacked substa_ntiall¥ ina
ge rtica diectish Faros [RENE At B Y Afdisdeus BPiRe aidics;sy tFasA
siving: gaah uRibeapableuef shubiing theckays HeweeicastamebyaResHian
in which the trays are stored in a. mechanical chassis as a housing of the
Uidhe disn Jisr Ariach e SQBIER S position in which the trays are
protrudeduealivartifagmwitiehmaepbaivesl chassik dedebitithisciscsndanbered

t on the trays and remaved form the trays; a gear driving mechanis

S S e T B R e e
drinking gésaumt] aitray tigee ring aiiit papeaild ofl fo ckifig/ uniockingdéweo f the
frays in the standby position, the unit capable of pushing all trays to
engage with the tray driving gear unit after unlocking the trays and
capabletoiydhwmg tieatrays cwabird febritting the craanibalveragsignonard
108 slisg exEhangs egfgtlala:s_@ofs&m ROUERRAHEINGWI FORSREAINGhe dise

and/or reproducing information signal on a disc placed on a turntable; and
driegevanibn dintt Capanss BeFHEVIAD tHucRes HMG/ FEp FIAMIBIY QR Widhrom
thenwintable inAyerticaldirgctionde Alianghesiearrding/rpRregusiag ual te
to atray and place a disc on the tray onto the turntable; wherein the tray
frigiéering unit is driven by a cam gear, and locks all the trays at standby
positiop @fterthenlast deaynnaverftendise e exahangerpositioidde diging
standby position, and wherein the tray triggering unit is provided with a
f?ﬁﬁér%é?%‘l%%hﬁlmﬁﬁ 0V $5*UHBek position and trigger profiles on the
triggeringaplaigdnove uaanepHiEpthf tocRisfuithykiocehgagestherewithdby
ST e e R, MPAR 0 TENE QK SRS, AL soor uni

after unlocking the trays and capable of driving the trays outward from the mechanical

ISE

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 triggering unit is driven by a cam gear, and locks all the trays
at standby position after the last tray move from disc the exchange position to the
standby position, and wherein the tray triggering unit is provided with a triggering
plate which moves to unlock position and trigger profiles on the triggering plate move
concurrently to push trays to engage them with drive gears, wherein the tray
triggering unit uses only single driving source for performing both triggering and

locking/unlocking operation.
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locking/unlocking operation. 41 LLOYD WISE 2. A disc changer
according to claim 1, wherein the triggering plate is always engaged with
trigger gear which connected to a cam profile on the cam gear, and a
boss profile on the trigger gear is inserted into the cam profile on the cam
gear, and wherein the gear rotates and drives the triggering plate when
the cam Profie dHETHACWHIE Karigear YOt s A EReE EhalRters always
acegndnpstohclaiindkr wheretidhediiggedng plaie pasik tiggercdevesar, and a
profile w '?h bqgéjts.to follow a %%Jsld eglo oq‘lthe mec?gnica& chassis, and

[ 0

0SS proiiec on 11g9CT 2ear 1 &) nto the cam profile on the cam géar, and
WHel’ant e prortiie cﬁ‘én S wnlle It moves 1rom rear fI’OI’]thOfc{Jhe IS¢

chelmgein dndgthie profilendtactstte alpggyes ionviie tieysa pheitraysinges
trigger Zane.theitays then being pushed forward to engage to the tray
driving gear unit. 4. A disc changer according to claim 1, wherein the tray
triggering unit is provided with a tray lock lever which tends to rotate

toward ajeekinggisectianhgenotheitiay wmieyes fremithe standlby pasitieRger

to the disc.exchange positian, and the, tray lock lever provides an
lEISRRIG St 5 AR el ERAn &P L TaRHE o LT, e
wheéreinnthie trayilockdeyer Wibdea tplastie fgpninguptofilentoe providec alsmigagand
forge wileh agts ! \ﬁéaz[‘éﬁ f%%é’%’%% %kh‘l%% g&%%@‘@lg% S 206 108 101G ihen
pus?n s the tray lock leverto lock the trays betore the Iast tray moves to
theestamdBiepositior! B, mgise eHanger dovorgigritoElaim 5, wherein the
triggering plate has a protrusion profile to push against an end of the tray
lock lever to unlock the trays before the tray opening operation. 7. A disc
changer 4SBT GRS I B the tHEGBYIRG %?é’tglﬁﬁgrﬁlgMdision
prefiededoush againstiansther el ehibeotrapdoaixlever tecprayideaion when
locking effect by redycin ovement gap. 8. A disc changer accordin
R R i R S i R
traysk &velrtorguigts theittaydotdkmggdipetwittiayse driving gears by a linear
motion. 42

LLovp wise

5. A disc changer according to claim 4, wherein the tray lock lever has a plastic
spring profile to provide a spring force which acts towards a wall of the mechanical
chassis, and the force pushes the tray lock lever to lock the trays before the last tray

moves to the standby position.

6. A disc changer according to claim 5, wherein the triggering plate has a
protrusion profile to push against an end of the tray lock lever to unlock the trays

before the tray opening operation.

7. A disc changer according to claim 6 wherein the triggering plate has a
protrusion profile to push against another end of the tray lock lever to provide a

locking effect by reducing a movement gap.

8. A disc changer according to claim 7, wherein the triggering plate is operative
to lock and unlock the trays, and to push the trays to engage with the driving gears by

a linear motion.
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