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[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.
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SUMMARY OF THE INVENTION
[0006] The present invention has been developed in view of the aforementioned technical
problems and aims to provide a new and useful disc changer device. A preferred

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



capabl e al so of closing the trays one by one fromthe
top tray to bottomone. Further, the preferred
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the preferred objectives of the present invention is
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a housing for receiving the plurality of trays; and

a tray driving rack unit operative to drive a selected one of the trays from a
standby position to a recording/reproducing position in which the disc is carries is placed
onto the turntable;

the tray driving rack unit having a first portion for translation transverse to the

plane of the trays for selection of one of the trays, and a second portion for translating the
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[0008] In one preferred embodiment of the present invention, the tray drive rack has a
long shaft profile where the tray catch lever hole is inserted. The gear rack of tray drive

rack is engaged and driven by a second play gear to move between the disc standby



will also nove the tray catch | ever. [0009] According
to the enbodi nent, tray drive rack noves in a
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ever wt tra
parts. In the present design the tray catch lever may be mounted on the

recording/reproducing section and supported on the UD base in a stable manner. This
configuration provides a stronger construction to the driving mechanism. The

recording/reproducing section can align the tray catch lever with a selected tray by a



vertical novenent with a constant pitch and in a nore

accurate manner. In order to achieve a good contact

but less friction force generated during a tray

driving operation, a round snooth surface ring
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di~$C ecordi r epr,oduci n osition, but also be
pfRCor hf ol SauR e B IS R iR gy g B piidf €oiite B move away
freah@ gy 6ecerBSirhy B mavedad ¥hd dis®stafitSHoshiRA. g Jo‘hﬁ%uration
catch lever is aligned to the selectfed tray. [0014]
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repalirig/reproditiag position,Wuealsd be dtivéry frbintthe standbyqisRion to the disc
i ch functions as a recordi ng/ reproduci ng position

CXCOARAIRG Postinatieny imey PR Whenthe fay satch levepisaligned todhe selected
trg'}hi S ensures a tray stopping position where the tray

will always stop before the tray drive rack stops.
[0004MLIB] onkipreferrérh¢mbadiment ofithe presdnt ihahtidmehdirse cattloRser can

at the gentre of the turntable en the ,tray stops .at
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isswhe Be @AY has 5t Whith fErdcROR 2% RESIdRLd ng tpldki
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Wg%gﬁéée&%hg#ﬁ?ﬁéyﬁ 198, Befgfe tﬁf:ltray %gvgga&bﬁéorpsand stop at
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digpylgmi)ﬁlrgtdﬁgfati%.t Bbr ﬁlﬂereasro%}/thgirﬁosve&%% St B ?rg}r' 'froﬁ‘} thte %&s‘f’: standby
position to the recording/reproducing position benefits from the over stroke design. This
will ensure that the tray can hit the stopper and stop at well-defined position in the
recording/reproducing position. With the separation of the tray drive rack and the tray

catch lever, the tray drive rack can move further after the tray hits the stopper. At this



6 time, the tray catch |lever can rotate by sone angle

in order to avoid stressing the shaft profile of the
tray drive rack. [00 16] In one preferred enbodi nent

of the present invention, a sinple trigger

construction is used to achi eve a gear engagenent
_between the tray drive rack and the transverse slide
tipe the tray catels baver pavaptatelesomeangie it erder to ayaishstegsding the shaft
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I enment th these

tray 1n a vertical no rection.
the drahgnseadide phate. al hier wosrideplayrbaveowhivhthae e tortghshaft pagfile is fixed to
driv ransverse, slide Bla can _be

.ack d. th d
RIS FIRTST O BT LS MR § HADIS CPBARSIAR et e iy e rack

aP@E Frdt Phay 18R EA R ApetiR R FKNE piEeeRAWNGER thdQcdH play lever
Fig. 1is aggerspectlve V|em13h02%;§ a di sc changer

whet hedpongding/refiedysingsssation epdyatds ec atray &t avertichlanovement

!, 5,855 QRGP a5 051 SRk

the prnater@stide blatdeantbealohe afith BiniRaRY fdidedo@HbtiaE a loading or
repr.oduci ng unit of the disc changer; Fig. 3 (a) is a
unjpading PREXAMAN. t he di sc changer according to the

enbodi nent; Fig. 3(b) is an enlarged perspective view
of a part of a disc tray; Fig. 4 is a side view of

t he di sc chanBRIEEMBRSCRIPTEON OB (IHE DRAGVINGBs a

: ional view of the disc.changer, taken along |jne
(P8} B8 s s Slivg w pheving § S5 Shanit s aminanto e esent
erflBédimentOih al siAY tHAPSINHREL B ePafigsm of the disc changer;
Fig. 7 is a bottomview of Fig. 6 focusing the tray
t ri gbiesi H@) trA(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;
Fig. 3(b) is an enlarged perspective view of a part of a disc tray;
Fig. 4 is a side view of the disc changer shown in Fig. 3(a);
Fig. 5 is a sectional view of the disc changer taken along line L5-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;



7 Figs. 8(a) and 8(b) are plan views of a focused part
of the disc changer showing a noving process of the
trigger slide plate for triggering trays; Figs. 9(a)
to 9(c) are plan views of the trigger slide plate
showi ng a noving sequence thereof for triggering
trays, and Iocking/unlocking trays in a standb

[

posi Figsnd(a) mdB(b) geajan wewnobx ficasest partofthedise ghanger showing a

. ; . g foa \ ?oih
P EHY et PO B e R S lie e PiaBT 88K Vleor e
tri gBas. A) WO(p) @t elanRi@ss oflthé Blgdepslide(flite @i amoving

view of a tray.driving gear unit show n%i engagenent .
sequencsi tharebie ripg Epppind leckipg/unlogking frays in a standbytpesition;

12( dy; . ' of .
ot i D ofeS Rl RA AU R 1 GGERY 6 Bss Bortion
ofthpltrighed shdeeplatef a tray driving gear unit; Fig. 13(b)

i ti i f | et bl f th

t 1 ayFiec VD)5 agie vieiof therrigger 810¢ BA: per spect i ve view

of t t riqyd - Ui . '

or s, [0 GLIYOM: MER AN 2 CRENRRE Blar TR BT cnpagement
amt disdngggersény whenepfdo degrgnce of "RESET" the tray

drivpn r i.{; Fig., 16 is a side view of the tray .

ar i ViR Ear oA s efblasatiys SiviBenTaN b SeaemiFof  otion of a
trg}'b ek Iekel:s an enl arged perspective view of the tray

riving gear unit with trays at standby position;

Fi gsTigl 83@) istan exdlodpd sesy abeptrayndriving gehramitngs showi ng
a segue of the tray . drivin ear unit f drivi.ng
1 ay DO RGN apateherbi vish A8 BOmBRFPRyy oidhefrey dridile gear

ukigp view of the disc changer; Fig 19(b) is a side view
showi ng the tray driving gear unit which engages with

t r ayEig. b ipsa peregeghive viewOyf dhe taedrivide gedrand apt @vgeagmechanism
o} QRVERGE of closing the top tray fromthe disc

charrgeé position to the disc standby position; Fig.

21 i Biga. I8(antoisehy ashenpldigitory datwihgd shotitlg ®Eeqaefbel of “RESET™
(gear),. nmechanismin the disc changer according to the
ﬂ)@?%’i@gdﬁ)rwg}gt gear unit;

Fig. 16 is a side view of the tray driving gear unit with trays at standby position;

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

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

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

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

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



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

part of Fig. 21; 8 Fig. 23 is a perspective view

showi ng a gear engagenent around a sw tching gear.

Fig. 24 is a perspective view show ng a gear

engagenent around a function gear. Figs. 25(a) and

25(Db), are schematic side views showng a first gear

t r ai HigeRAigt PRISPESYYe WaVloOwing 4 gean engpegmgnt arpygrka switching gear.

26( ay; . 26 . > i C S] Vi Qw n he..
cecont LiHhotndlive FERTRRMIG Bl ol Bl B HARs fion ecar
Fi 9. Figé. 2%a)andeds¢ipest sohemdiie wde vievs shoaingonfitse g&dr taitichanging
a fugcti on gear in an assenbly condition; Fig. 28(a)

systerm, 0¥, p SWIGHIBGEEHowi ng a cam gear; Fig. 28(b) is a

er spget . .
ooy 25, 4 TR LM B Bl R Shooh ear tain
cliingipgaystemrbyeafulnetion gegr;a swi t chi ng node of the driving
mechani in the disc changer;. Fig. 30.is a plan view
sho wgiﬂllsgae%ﬁml%ef&%mwsw a&F'&%ﬂ%‘d%YFF@P%M@P@ﬁM i an
astsg}gbgic%ﬁdiﬁgﬁanger; Figs. 31(a) to 31(d) are plan views
show ng the sequence of tray openi ng operation which
mai nFig. 28(a) riph Ipbo vigw sbowiggarcamrgegs.  32(a) and 32(b)

are per tive views show ng.a frigger ar and a
£ r £ oblr ZBEf asostnstive g Shadingehé odErr S Bkdamegside of te
cat@péarf rain of elevation systemin the disc changer;
Fig. 34 is a perspective view showi ng the conponents
of tHig. 29 dv ablapk diggram forrgxplai®bg iaswitchinganadeaj thchdriwing
-1 rofile on a right side UD rack;
mgflg"%‘%%hk‘(‘g?dféﬁgh B) are perspective views

T eSPER! 30 &l Aplak OiengholWies 4 B&R LEin & o 185 SHAAIAE s§aEMIiRfhe disc
at an upper nost position and a | ower nost position;
chapger; 37 is a plan view showing a gear train of tray

0 SO 3o HBATGE b B e
offerdtich witieh naaly thtralied byshmngday, position and the '
rec Oﬁi%.s.r}i%l(z{)ea?xa %%L‘Sia?egpeegpseic%iilé) \r/]i;ews 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 respectively showing the
recording/reproducing section at an upper most position and a lower most position;
Fig. 37 is a plan view showing a gear train of tray play/stock system in a disc
changer; |
Figs. 38(a) and 38(b) are plan views showing the movement of driving trays

between the disc standby position and the recording/reproducing position;



9 Fig. 39 is a perspective view show ng the conponents
of the tray driving rack wunit; Fig. 40(a) is a
per spective view showi ng an assenbl ed state of the
tray driving rack unit; Fig. 40(b) is an enl arged
per spective view showi ng a substantial part of the
tray . driving rack unit; Fig. 41 (a) is a perspective
vi ewf ghdRASRPAFPeSE e s eshowing the gpmpewents efythe try: driving rack
BV eE: . i. - Fi i | an .
e En A e YA ghfte i Pl il drTp ) Bbing
rdckweit; and the tray drive rack; Fig. 41 (c) is a
sect j,on b view taken along . line L41 -1,41 in Fig. 41
(b) : Fig 8 U(b 38 Wniarg@r RSFERECHVRVIgWSRowingd sipsteptialinagtyof the tray
difVihY fadkdfly; and the tray catch lever engaging with a
tray; Fig. 43 (a) is a plan view showi ng the tray
dri vBig dtfe) mracherspectiveayiewahowingamessenelgd gtated f\thd thayacatch lever

t . Fi.g. 43(b) is a sectional view taken along line
a‘?_‘il%-xlﬁrﬁﬁdgﬁeﬁarce 43(a); 43(c) is an enlarged sectional

Vi eWF%h@N{bE & Pplhh Vi GhoRed ih8 @sééfnbtlg%tétf: Y tlﬁ:actéifrheltcél lever and

| ever to e long shaft of the tray drive rac

theAyax)drive rackpl an vi ew showi ng the tray driving rack

uni t -as led to UD base:; Fig..44 I,S.a_.sectj onal

v e G RO g geain At feh8l-LeR ST A G

44( CFig. 82 & %?bp%bﬁ@@vi@%hbﬂﬁ@ th¥ treWd SO VIR @nd tHel thdy! dA%h lever
portion of the tray catch |ever to the guide slot of
engeaingiwith 4KRY; of UD base; Figs. 45(a) to 45(d) are

oy B G AR ARP R BN S R DS R E M i o tover

enpagingiwith 4 way;he recordi ng/ reproducing position; Figs.
46(a). to 46(d) are en]arged plan_ views_show ng a
< oy abige DG s seganedpient ey RongyneitA TS i BiEkd dabt -
Fi g. [ ' '
oo BhninfutatL A B Bl BB SO ey can
leserap pla loog shift bftbe trafFidgjve #ckp) is an enl arged bottom

o o Al GBS Sl B o TS bass
r eCOFfdl Bby RO ReWSHa iew taken along line L44-L44 in Fig. 44(a);

Fig. 44(c) is an enlarged sectional view showing a fitting portion of the tray catch
lever to the guide slot of the side wall of UD base;

Figs. 45(a) to 45(d) are enlarged plan views showing a moving sequence of a tray
catch lever to drive trays from disc standby position to the recording/reproducing
position;

Figs. 46(a) to 46(d) are enlarged plan views showing a sequence of an operation
of tray driving rack unit;

Fig. 47(a) is a bottom view of the tray before it stopped at the
recording/reproducing position by a stopper on UD base;

Fig. 47(b) is an enlarged bottom view of the tray catch lever in Fig. 47(a);

Fig. 48(a) is a plan view of the tray when it stopped at the recording/reproducing
position by a stopper on UD base;
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position by a stopper on UD base; 10 Fig. 48(b) is an
enl arged plan view of the tray catch lever in Fig.
48(a); Fig. 49(a) is a bottomview of the tray when
it stopped at the recording/reproducing position by a
stopper on UD base; Fig. 49(b) is an enlarged bottom
view of the tray catch lever in Fig

50( a¥ig 48() i amrenldrged plan view ofithg tran 'cach §m'dr in Eu 41&(@); e

t he a sfur her afte ay is

st op%igdx%@?{shagb Y Z’c o¥18‘(”$§ ERA h%‘? Hd%é’B%‘{ # tﬁ‘ﬁ Fi g.
re5@ﬁh7)g/neproalnc1ﬁg|pa§1@6ﬁ1b?|a%fbp by OD ke, tray catch lever

in Flg. ); | is a bottomview of the

a),; .
tray ign %(bi Eridn onj Bégﬁd/\lmml vigw afithg/trawneateh leworin Fignidéa);

furth a
rec or @(}li epr% cﬁeﬁ’;"f\g%eg%? équthonSw}ler‘f 8}6 tray ogfch lever
memésaﬂughek dftet traynisvitepped fat maeeddr@m qutrs@udueg/ sitigh;Fi 9. 5

52|sa5|deV|ewsovmn er unit
i n a lguﬁ%bg}?mf‘@ lagggdnlen sisw ofnh@traﬁsatgls leae%indngg Y117
S hOV‘F | (lsél?lscal bg»ﬁﬁf Vi df tﬁJ‘tr@r & aé@dﬁ%n%‘ij% hle‘%&;;{ catch lever

Fi g. arged plan ow ng a T ockK
nmycstftarthémfte’r tray & saidppail &Cthe&écamdiihg/rmsdﬁdnﬁg’lposﬁh(g}, 55( a)

| ock |
por Flcs b s Paiashect tedtom wgm osahe v eah levep inde 5 (o
di agrgmss Ml@@w@wr sﬁb@idgod"agxhg?ﬁtﬁ'{%m%ﬂ Lﬁi@ﬁ’:_[ﬂ)g@' %)'ng on;

positions and [ocking types tray;
to 5Fige}3 srasidnviawgbdwirigahe viaspsr siivis sglampimg dondition,

| evers | ocki t.rays at stand SItIO
is aﬁ e?gbﬁe"é‘tﬁ“@%g‘iﬂ @W% “@?%%P%hﬁ’ﬁg%?te BWF%(%?“SC
stadb§ pokitidnst ate trays are |ocked at stand by position;

Fig. 59 is a perspective view of the disc changer from
r ear Figi 5!55(3)ﬁaaﬂ@t‘aﬁwqfraawladelewr(;)cked at stand by

posSi 4 0 Vi ew s ng a | ocking

nechg 5]5ngbg %e%ﬁc (été‘gr‘ag‘ﬁé’? e tF@dlﬂ‘Elf %’ lgsectl on. Figs.

61 (Big. 861tk Sdiagrinn showinped eReohsHE beiweh cam s@tions and
|rst Ioc%tlever and a second play gear in a lock

loglgngityres AT theiteY; 62(a) and 62(b) are a plan view and a
Per SPRCET(UPtovI7RYY s ethdd Blah'Visiks Wing tray lock levers in locking

trays at standby position;

Fig. 58 is a perspective view
of the disc changer from front side in a state trays are locked at stand by position;

Fig. 59 is a perspective view of the disc changer from rear side in a state trays are

locked at stand by position;

Fig. 60 is a plan view showing a locking mechanism at the recording/reproducing

section.
Figs. 61(a) and 61(b) are perspective views showing a first lock lever and a
second play gear in a lock condition;

Fig. 62(a) and 62(b) are a plan view and a perspective view showing a first lock

lever as a locking device;
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| ever as a | ocking device; 11 Fig. 63(a) and 63(b) are

a plan view and a perspective view showing the first

| ock lever; Fig. 64(a) is a plan view showi ng a

| ocking condition of the first lock |lever. Fig. 64(b)

Is a plan vieM/shomAng an unl ocki ng condition of the

first lock lever, Fig. 65 is a perspective view

showFigs 63(a andip3(bd ﬁre\mémewsvveandamegmﬁtlvmvlamhowmgathe first lock
1R ition for unlocking the first [ock lever; Fig. 66

I'S’a plan view showi ng a second | ock |ever as a

| ockFipg 64@Y isceplan vieheshowag ﬁickﬂ%(‘daﬂ&iti%mof HieCfirs@bclk fever.

persEect i ve view showi ng a second | ock | ever and a
secofit- 0f{byésw? plap HleémSh@rle@g:kn eelpeking eenditipmyof the fizst lock lever;

a pl Ltion of the secon

| oc kP{keégr%Aé B%Q%ECHE%?]b% 'S a g%n%lt}o&\)v }.3,?{8\%?6 cgn%\%ear rotates to a
posifiector nglockingithd first ik tdver;second | ock lever; Fig. 69

is a_pl %n Vi ew of a cam gear explaining an operatl on

t her EiF OQfienplap vicyy shosdng a second deakdpees agadocking device in the

W se direction; Fig. 70 is a perspective
cV| g%@ﬁg{\%h%ﬁ{éondltl on where the cam gear is rotated to

a pBiy. 67 dna paspestivocikivnoiviigy SacondlldcR tvet aived secohg UD gear
71 i spective view show ng anot her | ocking

i 'Fé%?‘t‘ﬁ’é‘fht’;ﬂnevent s a novenent of the .
r eCOE% BO(ah & ieﬁgshﬁg/frg Qﬂ)cm r&oﬁ&‘l‘ﬁoﬂgf BE(EF%‘{HMQH??V“;

cor repro ng po |t|on
a | oFilg. 68](b$y$at p'llm sigwnghowingin enlatking condltlon of the second lock lever;

recordi nglreproduci ng secti on. DESCRI PTI ON, OF THE
PREFEHRED TR R 30 8 CKRlRmIRR3 eperatigndherepkyhen it
rRAYBOR IR0¢EwWiISE and Wit RMYckwideeQirbQloni | | be descri bed
with reference to the acconpani ed draw ngs. [0020]

Fi g. Fig. 76 iva pespastive mw shpee @dikiongviereilecamtgeagsrotated to a
ceardin res enbodi ment in a state that

8'% lor%g)é glo?glélggﬁe Wse V€hown in Fig. 1, the disc
changgy 71 isd &r@ﬁ&ﬂb@ﬁ@w‘@hﬁﬁu@ doted | dckihgQfystemAkst p-Fevén'Eb a
the enbodi ment, the disc changer 1 is provided wth

mpyeient;of jae recondingdrpedyaing Bictiop yethenione fithe teylinali thent s
#ggﬁfgc Y *ﬁ@m %Elftl‘:)ﬁ‘r£ﬁt nunber of trays T. Eac_h tray
S %gaqgl e fp

carrying a disc D thereon. The disc D
may Flge72id alogkindisgsterauinaarn ghble dt aé@edinghrepiediringodectian.

cmor a small disc Db having a smaller
DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Hereinafter, preferred embodiments of the present invention will be described
with reference to the accompanied drawings.
[0020] 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 alarge 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
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di aneter of 8 cm depending on user's requirenent, for
exanpl e. The disc changer 1 is 12 also provided with a
general ly box-1i ke shaped mechani cal chassis 3 which
serves as a housing or an outer frane body thereof.
Each tray T can be stored within the nechanica

chassis 3 in a state that they are stacked in

algtm peovided veith @/gemretl yoleix-lifte shepéomeghamnjnahchassib érwluch serves as a

f t:h and can be noved in a
Lr%t ﬁ?fp tfogigﬂb%rpotgl rection parallel to the

mil nE&dH ﬁ'é:}CE c&i be stbeeddiisitin Bhe hohanichl Hiasis 3 2 Aktatedthat they are
are schematic side views of the disc changer 1

st@ﬂ@dnm]g sybstangighy versispldirestien p«prp@mfbcularatp@ maigsrigee of the disc D,
[ I 7 chan er

of PO AR SELARRT6H 80 ok a8 g ARGl o

therdis¢illed with, as tray positions, three different

[(ﬁg?k‘g] ons WwWhi ch are different in horizontal direction

- geher2(e)mafchematig sigle yiewseaddha dige chaget | showing jyarious

I t ]
oMl T ey s Oy R ter
- As shewoinettie drawihgs, ﬂmcdlmlmagemham\adéﬂ with, a8 I’1]:ray posmons three
| cordln/rerodum osition Z jn which t
diterens prutiens g At %%s@mtl&howgmafc@lrewwp eag othr. That s, 2 disc

eicﬁﬁﬁe?cﬁﬁfoﬁ@@ PAHIh IR §%¢ TlppStrutiEs oimx%rd from the mechamcal chassis
recor di ng/ r epr oduci ng posi |on Z1s set at near

3 pesténdby pokitione¥hamihia the brag Jiis stdredaindhé imeclsinmaﬁ bbassm Janda
entrance of

s RE e 8riuSh 7 1R Gl hafighg Brereriyopossionsd feinteract
wah@e reEdnﬁlngZx@ﬁx)odﬁ&lﬁé‘@e@1OBE§th§;e%BI%mé/fép¥d@u§m Egﬁﬁon Z is set at

state, all the five'trays T except for
neagadiack inthe mechanical chassid 3anutl theistmdlbly position o¥ies sehattriver an

ek %Qgg&%%pe%gxnngﬁéétl an Y. The recording/reproduci ng

sec #859'n a vertical directi on, and is

[(E)lm]/\mmmﬁhg Fig( aOa) & 2Qe§ Fif) lM@%wa ARESENstatth€ln this RESET
ghest level tra I's stored

Stﬁféc%ﬂ tedye ey Sawetnt éorpibg highew lzvel fr@m T3 )arestgred apg pligned with
W%he? f’@é 'S{%ﬁg%pgsis?&l PxC rays Jlrlsggl%éx%%luahg %(R%P%% fhovable

al |

1nda. wlml diractipm, podistshown ¥ Big. 2fay eat ith highietl pobitioAOTIRchighest level
the .discs can be put on the trays T
ﬂ Shiiored aﬂeaﬂliderregfepwéysm&pew%%ng the trays T one

[6023}315@ izq(bZEﬁdv%Oa §e?1e?8f&1;§gb)f<%%1}§iqg"é\ﬁtés Ein;as Qﬁfb@ﬁﬁn‘iﬁig 2(b-

i mages
1sell |tl@$S Bfare movedtiort¢ disp exahangeappsiticat ¥sit ohae. d‘awﬂl bﬁ noted that the

BT TOR REPPL b Suritig bR TR mmasBe FRHE e by moving the

triyST bhdBy dnR6mitsp & BHRH af Biedveh infthE rs@cfhfeh&r ofdmages 2(b-1) to 2(b-
recordi ng or reproduc:| ng signal on the disc D

[0024] 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
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on the specified tray T is started. The disc D which

is to be perforned the recording or reproducing

signal thereon can be exchanged by exchangi ng the

specified tray T. Wth 13 respect to Fig. 2(c-1), the

arrangenent of the trays T is the same as the RESET

shown in state Fig. 2(a), because the highest tray TI
rgspect frBiged(cr b, ﬂlﬁ@nﬁ@m@ﬂ afthedrave duie thecsameias theyBESERshown in

statg\%fgﬂ g&}) Ottec Qge:‘}élgg%sé é eg g’l \}%?oc'én%d t6 e rg&i}%]‘?%/ré&g%cmg unit
70. éﬂmrsdqm@/cé ef)rrmgeﬁ Fitg 2(0%) toiRig ?Zc 5) ﬂﬂ%howlﬁ@@a/}%ﬂ are
shows a serjes of disc excha%l ng states

?ﬁSWQ’ 3{W@V?de@dh%l¥eﬁ@rd“£4’éf/l’6?du@é‘ﬁrpé’§@@¥l oper ati on,
6095 NGNS, f"iﬁS%@? SISV P00 8F 3‘%& E)Ech%@é% gtah s'dﬁﬂﬁé\ﬁﬁet}%cordmg

recordlng/rep Clng position
andier poducing ogenatidn,ifor ¢xampiandisc excianging azvhﬂertraqsr 1Hs@t the

Gy ngisaretieintion 2. Fe S TLeons G it e G the same
caiffhufation®s FEP L (- ‘P)’ intWigich R YheldiscMTh GH if WRPALL &cﬂmﬁ#eﬁfosBon X.

during the recording or reproduci ng operation,
In trhay@tefrsh(om imF)g. A &2pesednt forabie tray Thevidelssuppersh drsg ® during

osition X, and in the se es 2(.d-2
BRSO e terPiiioh dnefauioR HERGR Al B ERE rol s dasdise
2hbh St X
Do on tindtn HEglRiled OF REAGD(O) BTG S) AN AChre
clapasemedtongfeomtopt tadotipme S@ﬁl@h&dgé D grodietriud an xnd/ or removed
0 Fi {0 2
fiofiadh uly & (RSB kA Retifhy T S nEiielhodtdng Bl MENiR exchange
psditidreX .of the trays T dur| ng the recordi ng and/ or

B P TR He ) P Bl T s
A0 8 IO A 1

eaphrof lieese plates carsntgﬂespeoﬁieé siap s mytherregording loe rapyediicirigqivsition Z,
th [ SC exchange . pgs

en.the tr Tis, |
fﬂ}@t almﬁe oupel raviif 2ee wossionenat @5 g&Cf%‘&fﬂ@? gysition X. Arf%sc D can be
plﬁt%QhQ b619es96nd1§£ 2l HPfe'ﬁQ)veﬂ’ @t it Wheh tl‘xestrf}?('P & 1?1@5%&1@9 exchange

the recording or reproducing operation
pesitinreX cwhils thedascid an die spedificd tran d) ngélne tecerdong @iregroducing

L t f th
paRi G2 e il oBHERFlihe bR pREGaRE | o ™ 1"
[9eepTitewhéle Wohfigiraisn of 4 &is@chah? 284ccbiding @(ad)enfoddnent of
pl an vi ew of the di sc changer according to the

p@ﬁ% #ivieatien which performy thﬁ@b@m‘: Mpab@e@epﬁms adll be explpised in

ray T, Fig. 4 is a side view of the
%Br&np@ﬁglﬁ%ﬁegsaj{oiom in Fig.3, and Fig.5 is a

[(E)QSIL]; ign3(a) mlaqylalofnewhff thi disc citmgerel accotdined thk emBodimene Fig.
0
3&5 isan en&arge(? perspeczlve view of a part of a tray T, Fig. 4 is a side view of the disc

changer 1 shown in Fig.3, and Fig.5 is a sectional view of the disc changer 1 taken along
line L5-L5 of Fig. 3(a).
[0029] 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
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[0029] As shown in Figs. 3 to 5, each tray T has a

| arge dianeter step Ta and a snall dianeter step Tb
on the upper surface. Thereby, a. selected one of

| arge disc Da and a 14 small disc Db having different
di arreters (12 cmand 8 cn) to each other can be | oaded

n the tray T, grooves Tc are forned
SIB%”S ﬁ)br*iladrﬂg CHF#J enbélﬁn@rea%@%l? a8 g ko eagh pther can he loaded on
thgqrd formed on one side (the left side, for exanple),
ep up surface Te is forned on the left side at
t he bathk tlrayl Tr, gegovpe Tt anmfon‘hed hxebbﬂla)ghfandNeﬁmldea&t thedaok, a gear

et e e S e e s S T formed
oﬁ ffeeft Sie af ert E'lg in I%Er d%ﬁ?g?ﬁ tﬂgthgftr g TR0 pz{s%fhblwﬁ i i ér §(b) arib

fornmed on the € rear ‘portion
T§ lspfpnnd:d or[ th@%l} side pt uhe bhek in redr feetion of the er)aytIr &yckerﬂ'eaﬂi Ehe rack

TR b BRI RS i s B Bt o8 S e porion

op@ﬁ@ﬁg\@pgptl ar to the main surfaces of the discs D.
Mor eover, as shown in Fig. 3, the trays T are
[003ppArmlealityyofdeigaBve)ittays Tare prpavitelp drrangsidde pamllbhwhﬂe being

A 0 S LR e e
the@idcs Dt Wloredive as by indtigrs |théjﬂréfy%clt éu@@hppc;rﬁ@tbg f%lderhbs 3a

parallel with main surfaces of the disc

prpiided ingide on ﬁlﬁélg:hb%débleﬁw@s of the miedhaniagl leesms lusptthamhe trays T
BT 5L b Bl R AR 5L e i

rrratmmxﬂfayem&hédl@w Y. A tray driving rack unit 60 is

on.the left side rearward of the trays T. The
QR R TF ot ereceso e ety 41 i aearait ) peovid ot et side of

M@cﬁaﬁ@ﬂ cﬁhésﬂan? b'efv&%hfthé Bsflex gﬁo@ ogdsﬁg)r 0% 3Yd ﬂg%{a‘f‘xﬁﬁy position

and transferstray tot ere erod
Ys e trap drividg radk st 60 is poevidet @dthe heft s1&e mrwadtocﬁ tlfe tsd'}@v'y" The

h the highest vel (the first
ey §9¥mg F%CTH %&ta@ela mpngeq ngﬁ%sUngk@éﬁ a né@y"[% and ﬁlemls%self toa
spe@izdltrafa@déss Gnd BERTEHS Y ?RB %{%b&gm??r@ ﬂoﬁﬂcﬂ% et)cﬁon 70. Ttis
provi ded behi nd the trays' T | ocated

tOd&s;rqt¢cbﬁhatyFlgsrr$et0cﬁ sowraesiete it whilchahe bighest ieyebtray To .ﬁthe @irst tray)
is lg%aﬁépg\?\# &g Q;Ych Ip%fsglogtn& de ri b 3b and a ri g_ht gui de

are 't he sides of nechani cal
[00B2F BhesdiSe reﬂmdlmgrepmd&dmg Red@ion[7 048 frod@wd béhindqhé ﬁﬁ‘yhs T located

et ponFencstipioba Thogied ropediny trgeaciiipssnstondl i Swenmwed by a
S o AL B A G e
chalsis 3j and is hewgdm dup mnﬂdmvéseotmnivemcal direction) by an elevating
unit 30 which will be discussed later. ,

A triggering unit 50 (shown in Fig. 4, and described in more detail below with .
reference to Fig. 31) is provided on the left side of the disc changer 1, and moves in a
direction parallel to the left side surface of the mechanical chassis 3 to push the trays T so
as to engage them with the tray driving gears unit 20. Further, there is provided a driving

mechanism 100 (described below with reference to Fig. 21) composed of a motor for
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direction parallel to the left side surface of the
nmechani cal chassis 3 to push the trays T so as to
engage themwi th the tray driving gears unit 20.
Further, there is provided a driving mnmechanism 100
(described below with reference to Fig. 2 1) conposed
of, a g&}or for 15 driving each part, gear trains, a

driying gach RATH gerdrainsap pRivEpGUBLIoRswichiag betresh gear teaves, and a
h
AGERE A Ml the 51000, b Y S BERIER 8 10

[QO? &l/ﬁsl mentlmﬁedgémwe lihlehtra)Zﬂ)rlvlﬁg |geag.txﬁﬂ2(l)1l§ l1édaeed caf tlﬁe liidfdﬁde of the
of . t he, mechani cal chassis and an open switch | ever
gchapial GASSE o) 1 47 GRPG SVl Kt A1 Fyieieonaadits 1 fbergven
to?@régﬁfgﬁlﬁsvof’éz{gh%dé@ :})ogﬁtlbﬁ )@iri %Yé\i&%de%ﬁh% gl‘élen\rffygﬂg Bid %%&n{lng gear
UJnlt)Z(a\,ergeaacqo/reeﬁ&isanmmaﬂtomlvér opredberthidpd phrt bhthe top of the

AL CsES SRS B PR GHant h A e Eef ik G angihe open
sﬁ'&ﬁﬂ%@é& 27 q“lﬁkéb?}dloﬂ%{tmﬁ r(&%rﬁ@él?)a%%? t Ctﬁfl 1Jlﬁ§‘éef'xr unit 20 and

driving gear unft en sw | ever
the ope switgh emer 25t @b kyrrgulyi andetabw pomtncniedtm fetation te aadfh other
a top caover n t.h

Vb te
N@’f‘“}vﬁ% AR ﬁ‘i\fﬁ\f ?’dﬁ m&Hﬁ@E jon the tog qf r'ﬁlaf‘r @sé@nf% asgis 5 £ trscgease the
stiffnekef tﬂBﬁ{b@Héuﬁ@dl cRASRS dhd3o PRAedt G REAlGRSL 1t from

dust. [0034] Fig.6 is a top view showmng a detail of
[00B4] Figayis ejemViey showing detaibbf ﬂlheragho&emng Inmub@msnl of THeadisc

0 stem i.ncl.u
c%m g il Sﬁglfetg\% ?ﬁv1 Tresy Ste‘&‘dB%Bﬁ%* tE‘F tr&?(ﬁj’l th@ tray Hpgmg %%‘llﬁlt 20
cetphBle':bE‘ driding tRES Tt the dtshdbhPositivs YerrRange ei?&h%h%é Pbkition X,
and a trays triggering unit 50 having a trigge

-arsd 3 %ysmlag@ngzmmﬁ%hatvmgg@mggsu slide phatef2 Bhe trsggemiubcplate 52 is

o) AR TS 430 O Bt B K 4PLBT fsiion

amhg,fsb ellttiagsiT\ib ehgdgb ehdn aNthdheé why @rigiaggeatnidit X0 . THeEigger slide
pl ate 52 npves by slidi at the side

l.id
plgfe S b il e Ofmqhémﬁalkfélwlg%rwhlm ige poriion 52c on
the e ée& 'sH&%;Blat%l 52d§1091:5t3th%§gw @B&ﬁgﬁ%ﬁl& 34 o?‘(‘)\’thctﬁghog ottom of

pro on both e top an
mcﬂa@mabcl&sm[sGOSS] Fig. 71s a bottom view of a portl on

[Opg%tlhlgh %g%bq 89 {nreé{]p la(rjgoSC ¥ tﬁgg t1pn gg%eAgs T; lns?xown in
Filgi 6 foc?us1 Cg“l@l the 'tﬁg RNigdPRAb unik SOWAsrhh@wﬁeiﬁ‘F 5g’ @Cfﬁeﬁrlé'ge? gk 51

connected to the cam gear 11 y boss
with ageer reek ol biisgonrseted to tlnemn( genr 1II4 by aﬂ))osmﬁla llseﬁtlcdrmto a groove

e SR GBI M i B B8 B 10

drivendn acchtdatioe wither gbfiletdt th dfanﬂ gR¥ovE @ #4b, Theketybthe "tﬁ’é%& %Qar 51is
rolt,at%ﬁnd a. supporting boss c. Thus, a gear rack

arppad # SURPQEINEROSS S k. 1T1wm ¢ Bear gpgkajdoon/he krigger gew 51 which
r&ﬁgés' Wigh Q?:R:kg)tro%l'@ 82h bF ﬁlgqflggc‘elr sH&e Bfa?etﬁ éﬁl ffﬂshltheoﬁlsgger slide

trigger
plate 52 to move in forward direction, and then push trays T at a trigger rib Th (see Fig.

8(b)).
[0036] A tray lock lever 53 is arranged between the trays T and the trigger side plate 52.
The tray lock lever 53 is provided with a locking profile 53a (a convex part, for example)
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plate 52 to nove in forward direction, and then push

trays T at a trigger rib Th (see Fig. 8(b)). [0036] A
tray lock lever 53 is arranged between the trays T and

the trigger side plate 52. The tray lock lever 53 is
provided with a | ocking profile 53a (a convex part,

for exanple) 16 for locking trays T at standby
fos degkingisaye. T atstandby position Nof Thedosidng profile d3acarirls thagrays T at

o g 0500 Bl RS0 B T SR of e i

the.tray®@37] Fi gs. 8(a) and 8(b) show a novi ng process of

the trigger slide plate 52 for iggering trays T.
[OQQZLF% %%ﬁf‘ﬁ‘o&@) oy %@@V@g@rmwﬁ%@ tiigger Nlide plpte$acfor

e gL Ohosd A5l pGE £ eV e FRGREppom o

thehnggan[shwﬂlatefﬁﬁ Mtdoss pértibh &2 eacitedd i a é‘dﬁ@%ﬁio% 3d formed on

Th | udes, three_ noving paths P1-
thFaﬁ?P ik 3315@2 &%ﬁg@%ewglf cllaﬁfés % r T8¢ émngmqy& 3§|lwlbdes three

. mOvin "bafﬁ%‘Plnm Fﬁttﬁbeﬁ)s; btiod 52" 4 e tggg%}esfhgé plallfsPOSS

por |on 52c o tr gger shi _ a movi ng
pat hARBoviag gat'h'lERI iSaFROMBEY patRToathd basgpottiog SD@bﬁ‘thE’Engg%r slide

he " th
e AT R LA BB e

111 t 3 ”
T s ARt o

Pirlgger slide plate 52 is touching the trigger rib Th

d { t €
(LR TP fprerion St i reebbsiide ot E b e
H{I@GER” P4tB)P3S HRWrAVinEDND Bk SRR BHRr gﬁdéﬁl&cetsﬁ 2i98Ehing the
slide Iate 52 for triggering the trays T

triggendiil dh of fhedkaynty andaeadydg push traystheo mommtlwrcbdha: traydriving

9(a) shows the trigger slide plate 52 at
g%@l’:‘g position. A first protrusion profile 52e is

[wagmgm@(a) t0i9c) ZROWRITAVikg smeﬁmmm@ﬁlg%eﬂmlde%he k2 Y&
reby a mpvenent of the tra | ever 53 in

th
tf’&ﬂ%‘% eéﬁaY%\Fraadll@kmg/‘@&wmg the U@D’é\T dén theegstanpibe positien Yy Fig.

9(t8¥1 echéﬁ'%g'erc‘srhcfeg}fﬁg :55 Qf(‘tlgsl\/ﬁ%” é(ﬁﬁf’@t ?ggggrggg%lw Brofile 52e is |

tovchlny\hmb %b@rﬁﬂﬂhng)ﬁrbm thetrap tockfleven 831 the@b g & nidviefRnt of the tray -
B B S SR S s oL 1 SN B i ot b
toPdélné% %hcla %.(r%%}]:gs gg@nié@'gig{] (tj}}eiri'bgr tl"aé@yl‘,:a{rg eiﬁgl{@t;”e«ﬁ f]'g%ﬁ%ﬁdlb#ﬁosnmn Y.
When dlf»‘ebqsﬁ)P@mDu i¥2¢ obthedfigger plidsplate ﬁanovn} t6 Bk "TR ANSITION"
pattﬁ e }‘ Ps‘f protr ¥i5h 5§e mo-I\-’ese away from the rib 53b, as shown in Fig. 9(b).
However, the tray lock lever 53 will remain in the same condition as Fig. 9(a).

[0040] This is due to a function of a plastic spring 53d of the tray lock lever 53. The
plastic spring 53d does not allow the tray lock lever 53 to rotate in the direction of the
arrow E and urge the tray lock lever 53 towards the direction of the arrow F if a bending
force is applied on the plastic spring 53d. Before the driving rib 52a of the trigger slide
plate 52 reaches so as to touch the surface Th of a recess formed on tray T as shown in

Fig. 9(c), the second protrusion 52d already pushes a convex part 53¢ of the tray lock
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pl astic spring 53d does not allow the tray |ock Iever

53 to rotate in the direction of the arrow E and urge

the tray lock | ever 53 towards the direction of the

arrow F if a bending force is applied on the plastic

spring 53d. Before the driving rib 52a of the trigger

slide plate 52 reaches so as to touch the surface Th

leﬁﬁr B tocapether leyeleldhusrthe tray lackdsves 53 wntates in firegtiod(of arrow E and
£ protrusion 52d al ready pushes a convex part
&k§ &?ﬂngtray | ock 17 lever 53 to another |evel.

[GDMJ]SFlgt h&a) &xplaihoti vatuey lo5§1dh§bﬂﬂﬁ5bo|s£1p&*tlbﬁ Shé Qf‘th@ftngger slide
arrow E and _“unlocks" trays T. [0041 | Fig. 1 a)

platepiZfrors 2 HIOME! ingsision @@l%‘ﬁé‘lﬁﬁﬁ pasifion Q3 ﬁtld AMBP c

z b li de e gm ‘s position, .
A0 0eR SR B ool 7 SR R e
slipegilate oibs QBf 4re imnd kedWk coiditidn.i Dhe §dess Mcreas@aistthébossipdftion 52¢

SIl’,I on, il‘l gger. slide plate ribs 52f are in no

EifP brigaer s pIRes2 trewels drone s “EHRMES pesitias Qlre th SERIGGER”
p&?t’i&ﬂ QE G é)f‘TRKﬁIStIﬂ(ﬁ@'% %dfﬁ%.%l?&?@b@@?y gidg View of the

fromf position poSI't
trigget $lidepdate 82." TRANSI TI ON' position Q. Fig | 0(b)

(PAGLS o TRTGUERY siten Qb e PdRcxhe pied 4 igeio misharays Tto
xt@@r%’g\& EheRrwith M tPayl G RAS Pedr ruﬂMSZOT At%nd g? Q?)gﬁl té@ﬁﬁ@n\% e opening

e tray driving gear unit 20
oktbe gemeeofile IaHOWE) thei begs partion e tranciqase)ﬁuelsareﬂlthggﬁ shtkEplate ribs

S50 O e P Bt RSB s
platesR, cahh&uﬂpﬁ)g‘mmlsﬁaﬁ fellowing e dtﬂéﬁfat}ﬁﬂo' A8id 1@ ﬁbﬁle

52 can return to " position followng the oth
oysakeRping withghe traysT srben ithestraysviereturp fromy theidise Qthaflgﬁ zppsmon X to

. ys T return fromthe di sc exchange
thg&%%&%‘%” the standby position Y. [0043] At the

[OOHrBJ\H thp JEIGMBH p@ltlofoeﬂdbeﬂﬂl@t dteSsSstart & incie@sd AiCthe Qﬁ@ger slide

ger s plate rib 52f at the opposit
Plaﬁerfé’cf% b%toé‘Rﬁ?l l’feﬁtéom gpvprds the lsﬂboéF@p%tl@inﬂhéstressed

tr%%él%ﬁﬁl% laté Fib9§Eis g%léage 2 Qltfie %%?mseli%f e dlate 58 Inf‘o%?fz) E opening

ter the trigger ate ves “t 0 an open
orpthetchm prafleand fréthen tants originposition ( (“Hs)MEi’ gomtmm)s.l t | on

I AT b 01 St i

g€ ahit D0MithAfe Way IT. tAi@ntifi@xl &ndﬂon‘?{a/hbﬂ kil Blys qozgg T'a{ by

(when the trays T are at standby position Y
paskiop Y kefore thayeare triggpradriey the irigper slsdei plate SR ttee G2 ;cackﬁrel is not

n n th the dri

L N R AT -

slideipiae 52, thé tralgs Phivive foravard el the ¥& rIcmw il engupe Wit le tray
the gear rack Td will r'}g%e with the tray

driving gear unit 20. Thus, all trays T will be driven forward at the same time to the disc
exchange position X.
[0045] For the return condition, the gear rack Td leaves the tray driving gear unit 20
when it reaches the standby position Y. The tray lock lever 53 will be pushed away by
trigger rib Th as shown in Fig. 12(b), at the time that the last gear tooth of the gear rack

Td leaves the tray driving gear units 20, and the tray lock lever 53 rotates into the recess
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driving gear unit 20. Thus, all trays T will be driven
forward at the sane tinme to the disc exchange
position X. [0045] For the return condition, the gear
rack Td |l eaves the tray driving gear unit 20 when it
reaches the standby position Y. The tray |ock | ever 53
ushed away b trlg%er rib Th as shown in

ng fl'ti)zi gag 12(2)-t Hee ganiact phihe Togking prefileyidsrand swufaeg Tj of the

%% GO AR o B oL ERH Rk IR b0 oD ot B
e)dd&amge positionrX bftaSreEdl'@g the cRhdby pesitienY aqifted fallthetrays reach to the

|ng pr qf ItL‘$ 53a and, a surface Tj of the recess
Stelﬂ tROSHIPN; rthe firsh protision See b thsririgestislide plate 52 wilbbg pushed to

thgqgéknlgvérC}Y@5 ﬁrsarfdrhgggé aifd lo@l%sctﬁ{@@g?%?%‘ fe's Fa?xdﬁ'] gB{lﬁ‘&n Y as shown

reaching the y position
irléigc¥(a).o the standby position Y, the first protrusion

[@ﬁgl fi%c L? Qg)e’fﬁé':ng %S%décgklggfr@fl tﬁé &@2 émvézmﬁa gp@mtuf%h g’fjheltrrgiﬂgence
n&n@ﬂal M‘@@rﬁft@nﬂ? tﬁ?ﬁh% gé’ar\(Ylﬂgn he & efh%s t?é)@’l‘l, the
plode R T

[0046] Fig. 13 S an~ex VI ew
edfrrcmmgmmaimdmbtege tra¥ keive géarrvetricle drivesrteaya T (@2-T4) other than

R T R e b s
~ béttdnyY @a@anve WeHr Ghidl & cﬂrYx%% thd l%%r ElogtTtga T13. PhbR:, dhe ?erreﬂce

the upper nost tray Ti and "ower nost tray T
nyragral @@qmrmlaﬁtlczwgdem@betweelbmq d.tmet ge@;s adjdcent tgeach other

R LSRN 5505 LAty TR YRR e e

- nlhﬁéx‘aebhdérlm?esdwh‘dﬂ glﬁermdasja@ﬁﬁﬂmstwhi%ﬁ%taldatahefnve\g@a@bz 24,25
dunt,% % the drive gear 22, 24 or 25 to have a dummy

tic gpgs $hel onedravecgren24 infitaddp tirshafidds ésa tghifitting
o§y ol ofl B b 495 i AR Ly o

th2 4ra|y31r1fvutg gedr tuit 2heAs bedhtfrad Fig. i18(1), the @histié tihg 2B s provxded with
sonesolld bo with it.

d ot at
St&&]eﬁl)“tbé, ﬁgeé@g ‘E@SF@% fgfisy fé‘ées%%%md?mwfi withgiepges lvbsf%*a 24b.
ORI e O A O
rnﬁ@hﬁntsnaﬁor driving igeAs shmm m Hig o, thecshaft pharslagfite tray Gisving gear

4 [ ective view of
ufif 30 iseBuacd oM d bl iy S Lia SRR RV P b aeor L when
caiti p¥drrg4 irbtatedin & Blowwis® dirb@ionlthe shi¥e g&faf tis Gﬁ@én #Yoffe in the
the tray driving gear unit 20 is en aged with a tray

samg ditectenyr The ophiving gegr 3 plse rothips ithidie same disestionl 4.

v t] |
ey IR Y, KOSPhRY BRI R
vidinitg oif iirap drlﬂmg gearpuitr 20¢ | Avgd, glesprottdsiohs26a ¢ftthd Rstall Bpridde26 are

me directian. is to be noted that a netal spri.ng
toSERBH HiE porBpR A it gons Jgi0d 2 Scibersby diction force it provided

to the tray drive gears 22 and 25 so that they are held in position before they are driven by
actual force from a electric motor 116 (described in more detail below with reference to
Fig. 21).

[0048] Figs. 15(a) to 15(g) show a “RESET” operation of the tray driving gear unit 20.
The “RESET?” is to rotate all tray drive gears 22, 24 and 25 with the same rotational

19



vicinity of tray driving gear unit 20. And, the
protrusions 26a of the netal spring 26 are touching
to side portions of tray drive gears 22 and 25,
thereby friction force is provided to the tray drive
gears 22 and 25 so that they are held in position

st (op el St agercVhighias APHEAEY GElatPR Beriynscars 22,24
at¥l 29'cdpabRIoE @ﬁ@a%x%zgrﬁugarl’it)z of tra)[sof‘).dfﬁ% ‘ﬁ‘g“" étg(?gay%tg&ﬁ}mﬁ&he top tray

15(g) show a i operati on of riving
drjeesgeapn ft and the adjicent |pESHEVelitmytdvivegeart 23 @k lexplamgd Becanse the

BEST Sk PE o 101 oy S s WS pF Bl B 17 show

theftraly A¥iiry @ar Biik Y6 288 Rirt2all ?r#ys Bishe §taﬁal9fip$s‘f‘ti6ﬁ Y,
[nggﬁlgl ng a plurality of trays T. In this expfanation,

ntdrdentodrive dhe traysifte thedisc 2xchange pésiticrdX athe iay driving gear

. r level .tray drive. gear 23 ar xpl.ai ned because
i A0 heod M scrate i Eloelvied itpefion, s eiipsy Ay i Yy gear 112
WHRANS ditiferl BYeths 288 gell DI rofesaB Furh thé 1A gehP1 R@fﬁérrir}g to Figs.
driving gear unit 20 after driving all trays T to the

14 andh HKg), podiettpp tray driy©gens P4 rotates degethen withi the shafe? tsrinyis

| SC hange sition X, the tra rivjn .
e st ifedion s REENARE G A uBe P Soi o Yoy BB 24 wit
cdnifact B 8iddrsarhegst. thé'stbpiy ribel3aY1e¥6BT) obltBe adfab&R Idwer level plastic
driven by the camgear 114 rotates to turn the shaft

rigg 43 afferibope} gyund 9f ratetiqn. gkop traydrivedzeas2hjnd the plastic ring 23
' . 24 S ther with the ft 21s .

Kl o Ring LA RRLIEN M b U o 230
(Isvteb ppef the phas@eting 03 thigtadtofo 4 sidy smfécé%fmt%%ﬁr ¥ib2Ba (level 2)

oﬂt.alct a §| de surface of the stopper rib 23a (level
w%c dhlocpfed df‘é?é%hqwert%\mﬁon ERedriyn gesr Pt ring 23 after
(ORI el SRR 105 G B and Mhebchly vRUCKR SRS il e uni
2 withorat bth@toqvtt'raylrdrivmmifiﬂ 24?]1 Whldmaswppaoﬂ) D3a d¢fithe sdcopd b3vel plastic
.rih, 2 ] ev of the stic ring 23 contacts to
rigg 2% a"ﬁat% .(14%28@16833% HIPrSt B @8 opithe 1263%%@1/ 8y¥F 8ear 22y ibisiray

driive gea£d a8waville inl i : : .
S0 F o 1o o) i S REILR R SR Wikifep AR 2. The

rofgtiopsoptinges antil thy battomitray dgvageani) stardOtowptatep att thistteme the tray

: [AAY: r. 24. , t opper.. ri 3 f. the,..
o8 Rl 204950 R B GERBEE L 13 I L icion
geait aRfiedre blipnedAbitpBachlithdd Kd réthRds @hé Y&y g2dr. Thi s
[Oh% .drive gear, 22 noww |l rotate in the sane

gi thisdriddesewf {py Ariviog sens wiit Yowith mays Tiaestandby position
r ot.ait i i . . t i . [ .
B
atutﬂnﬂtﬁ)’z poSiéorg&fnwseaxpla?médRES&T'thme&h spiingl 2|NS lﬁvgloig pi‘5’(r%§ions 26a is
Inthis condition, all, .gear teeth are aligned w't
prSidhd o BRI Tt betrid T e 451120 o presEons oot thepmetal
ingd-26 ' I - icti
SP\?vi ntgh t]a?eatogcliling tsﬁ{lg tpgir']tid?)\kf)’{; er;gféeitﬁ&odgfv'e\g'e&g 29838 29Mhkreb friction
force is provided to the tray drive gears 22 and 25 so that they are held in position before

they are driven by actual force from the motor 116,
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Y. And, Fig. 17 is an enlarged perspective view of

tray driving gear unit 20 with trays T at standby

position Y. As expl ai ned above, the nmetal spring 26

havi ng protrusions 26a is provided at a vicinity of

the tray driving gear unit 20. The protrusions 26a of

the netal sprjng 26 are touching side portions of the
(G004, Fags: {#(a) Eb]sﬁ(g) show the operatiomaf s yray drivinggear prit 2@ for driving
j i LAy dri v 2 hat
tréﬁeﬁ&gerﬁg@ﬁg?%i ﬂndgglgéi\t%i oo e F f‘ﬁ’éé b3R8 Tohreyiiive goar 24
tigitttyfitted torthesHafidbstab thisime falsd barts 28 rdt@e adjongialtigray t{ve Jgears.

to 1?(%) show t he o%efrati on_of the tray, driving gear o
uni t IDerderfo dapverays T from ghe disq grchange matsawaaslt%%g Stangly position
Y, - ) [
V5o, X DRTR0 BEedsto P 53 AR HRlE difecfiBiTtn the
dramaigss Thig me,ahe sitla serfavewigheadtdpper aip 2da iafter he first rofation will

rder, to,drive t T fro he di sc change position
eSS SRl b B bt A B 1 G OAE P 3 oy e
H t: . i . i ..

ATl 8 0008 OB DA PLEMRERY gn boven
- digaexchengapositim X tang ferstaridby pdsitiad Yebedaoge fimisdr of plastic ring 23

rqtation w]l ,contact. the sjde surface of the stopper
iR P ey Y esRlR iney bt pecont e caniahepil B stopper
~ 1ibR3Y (IEvdl ) B6ANEE tHe sRIPpLAEL IS Ele@é{ ohamgs uﬁﬁ T4 R8w CobPletely

a half-way positjon between the disc exchange
dusesi toitlmstandbydositien St. aRatbsecpubiray 62 will staetda nswewhendhe stopper

. fy ] sed bet weer e tray drive gears
5B R o kRl ST, St Bl Pl 95 a2
[0958PRigl 19(a) 1 a2 vikw\EitheldisC Stnasd § viteee ik %ip@a&/ Ti Bas been

23b (level 2). Top tray Tl is now conpletely riven
deiven; byethe topiaydresgees Z%twt.he Faadkyepasitipn ¥ apd e sgeond tray T2 is

: rib 23a evel 2 .
witiRl fol RKEONRE Uit ig ShERRER 1pSustBpih i pishepee position
Xtto dye slaridbg pgsidon X2. Fig [10Q5 3howt the th§ (d@ivigSgear HhiaD0 WhEdM engages

OL t he_disc changer 1, where the top tray Tl has been
wihitges Thyf op iy tIdpmeyesyo the sjandgs pesitiagn Ypndithiseagagegtiiom the tray
Mgl ; i L . .
ARSACRE Zhatd GG VG REEOEA S Y ofthe' g AfBhdeBonilbn . Closing
ofdrays Tewdhbeppefomusd fioomtopXo bottethe st andby position V.

[0RSFLERS 20D R 20(ch 9% e Ve oy Eoinsbie o5 Joipp e fop tray T1
fréfaneBic @ﬁ@iahi%@ﬁbsﬁicﬁrvd t&th%%?%ﬂ:%@a‘%ﬁb{r pBERibH %fé:m?.ﬁzeo(g{ég}é%s a

gear 22 and other lower level trays'T are
statg d sthépd ghldedysiToare Rosithhussli at ghe difc exchegsgeTposition Xelt is to be noted

Bk el PR el 1 A0 R o R s o8 B Rt Qi T e dis
exchpnderpogitibh X.from t he di sc exchange position X to the

di sc_standby position Y. Fiﬁ. 20(a) shows a state in
whi chigaf@(bj phaye amsteie in yhishithetepdraxt Tk isslased to atbwanbeween the

. | b . ' . ra VN
SBESIH A0, i o BB £ 4 D8
rotatipsof the tayt dréving gear unit 20. Fig. 20(c) shows a state in which the top tray T1
is fully closed to the disc standby position Y. It is performed by a second rotation of the
tray driving gear unit 20. Thereafter, the second tray T2 will start to move, if the tray

driving gear unit 20 continues to rotate.
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exchange position X Fig. 20(b) shows a state in which

the top tray Tl is closed to half way between the

di sc exchange position X and the di sc standby position

Y. It is performed by a first rotation of the tray

driving gear unit 20. Fig. 20(c) shows a state in

which the top tray T1 is fully closed to the disc
[@tSéhEprlpsm tingsr23\n this dESgI[D erefuwsefub toriygdwirgethosite of the tray drive

Rt 74 bF Pusbicipg oy heton fo T GRS, Uy st g eoap wit

dtine té EldYe a BaY T1j04 aB8Athe WA T
' [ 0055] Teh?e aSJtI g ri nes ZS c?ﬁﬁex%ﬁ@& ﬁ%@?hénﬂrgfg&)ﬁglgveugér and a

stopperroefdhegrst tray drlz@gcﬂr will dittar sigpretr ribef tlgaqﬂaSwZialgb%B so that a

SRRl Y (L P bRab Bl M Bt oty

d@érbeéf (366-26) avhete ahgle 03agesndlé ooRdspendihg & a Widil o b sdper rib,
aﬁ/\ﬁl and a _stopper rib of the first tray drive gear

ownripitig 15(gp éf“’? the teay to discistandby positieybefare the sedoad tray
dﬁ\(]e Eﬁf%‘f Qfafts {4 A¥atdtd SveIE@eondir %}Qﬁ"ﬁt ed. This neans that

rst tray drive gear WI rotate by a degree of

[Q056DLf2Mre Mmt‘en@phﬁtgﬂ ﬁn@; 435 tiRrPGD gﬂ)l&hC@fc[@(ﬁ@xﬁﬁﬁét)rtﬁ' dri®e @ears of
Iﬁn’{(?hofastog ), ., asshownlnFl% 15hf
Filopa gy eieFaeﬂP t501<&|0§cy3waﬁhidgﬂ given by e Toamua ey he
secopyl =t ; rts torotate to drive a
secogpgl tr?g?x[%gw(j{%)o%@?i I?(tl?here were no plastic rings
23 Singe BIBEM( pngE:IB ot usdds ik REIBt(pntéh c)fcldidhameteg)e@ﬂcﬁuv@fgears of

t k f
By, fora B PR p RS 551wl b shenpaeds iolgpimmprmbia ). 1n this
cdsé)a t‘ﬁéﬁﬁ@ctﬂinas%toks of 1‘}“%1112&n§1r5?0fh9§ﬂ)ke taﬂ‘ﬁe&g%}( zpir%}‘; Brive gear 22

circle dianeter drive gears of for "a
m@if@a@f@@r@bﬁ%@@)pla%}crmgm be given by the fol | ow ng :

ot e BphP BTG Sal Rl AR LR AT o]

gearD;%[laJ};qyac]ﬁmso@}s m)y]equ) by a plastic ring 23. y
= -igD2 [ (360-20)/360] + 702 [(360-20)/360] = 2702
[(36@2?{; 360] D2 = [1/2]x[y/ 7c] x[ 360/ (360- 20)]

2 / s
oSl RS H8S5 l SRUBYES o (P
carldnmeélmbeki}by]]//z [0057] If "n" pieces of plastic rings
.55 d t h nmbodi ts
7Y RS Bt d Gtic e BB erset e ThrE S M b argbodimens
oftkhé %R/eﬁﬁ&[)Sth@fPCIP(bltcﬁ%cﬁ cﬁélﬁé’ter)%fﬂﬁ% g&(ég)f PP R 2ty
woul gi ven by the follow ng’for .
ejection stroke of “y” would be given by the followmg formula (3).
y = 2D [(360-26)/360] + n {xD, [(360-26)/360]} = (1+n) 7D, [(360-26)/360]
Dn = [1/(1+n)}x[y/x]x[360/(360-20)] --- (3)
Dn = [1/(1+n)] D,

With more plastic rings 23, the diameter of tray drive gear 22 can be reduced

=)

more.

[0058] Next, a driving mechanism of the disc changer 1 will be explained.
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= 7rD2 [(3 60-20)/3 60] + n f 702[(3 60-20)/3 60])

(1 +n) 702 [(3 60-20)/3 60] Dn =

[ (1+n) ] x[y/ 7c] x[ 360/ (360-20)] --- (3) Dn = [1/(I+n)]

DI Wth nore plastic rings 23, the dianmeter of tray

drive gear 22 can be reduced nore. [0058] Next, a

driving nmechani smof the disc changer | wll be

expl Hignédl is pplagvigw showisg atqsaldayanut efia Srivinerigeas) mchﬂmsm 100 in
ear a 100 in .the, d

the e Rer T lbortlddo P BRodIRERE I P 1 Rl b SuOU B the

dahlagbﬂamwnqjaawfmgg tzne details of a main part of Fig.
0059] In Figs. 21 and 22, a reference character Z

[O@éﬂ nddigs, 2di296 22 et tsferers/ hepactsn dcdengtes pokisct resﬁrdmg/reproducmg

L -

Xnieaoteh die. disy soharfgepobitivaN 2dso) d fefefhcd Alnsah PoCEGendted@aear
mechani sm of . the di sc _changer 1 |ocated at the disc

mgehansy obbs idisc shanger I (b@t@@;]d at ﬁhqzilgsstarziby msitignd(.23, a
[dgﬁgﬂ S[:;]E? &'T UL ol 11%1%?691‘3% ﬁﬁm@ﬁl ? & ﬁérL té:s a{ﬁoetlé)cr{.:nm&f& which

riving power
pbvides dgjvimg ploaei snthd @@arlnmdhuniem a hfermivﬂ’fg mleléﬂaﬁtsmlll(ﬁlllggludes a
belt 12 a pulley gear 10 1, a first relay gear
mat%)élﬁﬁﬁ h%@ahfr‘ﬂgl@ira Puilpy seaerl O, Arfirptgela 885t [92ap second relay gear

ld_j‘ﬁncﬁa?ﬁl%%lﬁﬁ o8 Mﬁafrgl gg’g#ﬁxe r%ﬁ?éb'ﬂel%ﬂg‘ x%vﬁi%ﬁlf)f? Wk side of

of the pulley gear I ng rechani sm
thelpulley gedrl@ésThe ckwmgimdgmgmaﬂO(lﬁlSo irgludes agwijeling g@ﬁ 105,a -

107, uD 108,
BB HEHR g52Rb B8 4 E Bt T SRR ST  R
plagakar 1101 anda'54cBRA }l;lag@%aldr i\ FartH@rCim% 'El'rﬁlmc%]iﬁ&ﬂaﬁféhyﬁﬁﬁncludes

a main drive gear , a cani gear atra
a paimpgriveeggear 113 a cam geahél4randa tgeyarby@eer 1120l drst drive gears are

locQt%h?r?sl er{ﬁe%&t‘%néaﬁghas%la%ss' s 3. [0061 ] Fig. 23 is a

i Ve VI ew a gear engagenent around a

[(E)Wll} Exlgl PR isgemtispediiie viSwishOWing G @afen ?&n&ht%é’lﬁld%i \GAGBg gear
the third relay gear 104 and an up enent
@? ﬁ%tcgwgtg@ﬁli Hy Pways qxgsg%st%@%#éﬁlabgem 104iand apLpidgwn
i
b gnbi ol iRl 1098 pelfBied BY ML AbrAY ubGpily gear
1¢feaEatly @Naddnggm tootiold OSkehagaaap&]sﬁrfamr amyrengdgeweent to a long

h
s 35305 82 A ks LA R b e S Gehomromie 113
ot 828 %eaiHobth tzfleas§ eﬁg hfea%tthyewﬁérﬁw%g&ew?g a gear
[Oi)ég]agllgr‘r’ent around a ncti on gear Functi on gear

eyl aaneerpgetiver dew ishowing @ grenenghgénentaramdupiidetion gear
10PY 24k Xon 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. Each function
gear tooth 107b has a taper surface for easy engagement to a first UD gear 108 and a first
play gear 110. The first play gear has a coining profile 110a on each gear tooth for easy
engagement to the function gear 107.
[0063] Figs. 25(a) and 25(b) are schematic side views showing a first gear train changing
system by a switching gear 105. As shown in Fig. 25(a), the switching gear 105 is

supported by a plunger lever 126. When an electric current is applied to a plunger unit
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of the function gear 107 is perforned by sliding al ong
the I ong gear 106. Each function gear tooth 107b has

a taper surface for easy engagenent to a first UD gear

108 and a first play gear | 10. The first play gear

has a coining profile 11 Oa on each gear tooth for

easy engagenment to the function gear 107. [0063] )
1, de plyngesyng 1d ppbs the plpnrges &Yéfrmg by Byinga maving eiow hgad in

. tral . ewi t.ohi
U 45 G SRR ISR G5 Bl o6 O
the @Eher hiand; tpnmibedechyc curpenuisgapplicverthd glingdtimit 1417, the switching
el 8 ri.c.current is applied to a plunger unit 23 117, .
e¥hd %n ﬁ&spuﬂwaﬁiow by qodl spriae i 8 snd engaged withabe main drive gear
_ 1-P§’iaggh(§~m\/piggz5i‘(g%e 118, and in this way the
r

swi tching ge will be lifted up to engage with
[006¢] Thnepey@iaom dfOthe diving mechahiser 100awhien thbewitaling gear 105 is at

electric,current.is sypplied to the plunger unit 117,
BB o ietha BIBCORS O A RRSHiEPa SHHEBT scleion system

GRS, E 1Ot by 8 Bl U5 0 o e v

- mgehapisny 1 Obwhemthe switoRingigear 1 O®issanithiealppegpapition it @G diige the
at . the |l ower position is to.drive the functions of a

fPptgRs i i) Pd@gstg%wémw CeflBtalioB sy ¥58t em |

[00B5 PBiS.t28E49 a8 26[V) ard scBERYAE 688 VQWS‘éh@Q?% tﬁpséceg% géﬁeﬁrain
ha the d 1 en

nd, the operation of riving mechanism
changing\siystemi bycp foetion|@¥Br 1687.a4s shwvnuprtbesepyawingsrthe furction gear
ive th functi.ons of tr | ay/ stock s e r.an.
16 5 Sprcafea by A B X3 351 o Bl Bud R Reriod 354 o e alieion
leSEMENTahb Fes FO UM € Vhe TUBMPRSF 1B €1 R0HANA 4883hKe IdvRkr Bide of the
changi ng mt@em y a function gear 107. As shown in
a

canp gea 1d 8 cam iggarf | ldptatas age atan profile; 1d 4 igptpuehing theyround
[ [Waa 5 .
o ARG L0 Ul o7 PG, B DT Py e

functidni leear 1254 e Aatids fithéf thafurickion lgeaveln75é éxfgagéd Witl the first UD gear
cai gﬁar,hl 4. \When cam gear 114 rotates and pl an
105 whichavi friye the slesatinn fysteme Figuth(b) dhowvsgoflat sypfage B of the
i fdnct. I i .
o pLg BSEBIELOR R L pok N8 FHRCLAR, AP Bl s 107
pushed fdow by thre fyectionlleveri 125 caglahe funstivh gedrel 07 iis arigagld with the

10 i ill .drive the el eyati t Fi g.
Ry e alich Wi i dod e WS Rl Lo oear 14
[OD66CHigNDT {shepcpearileansiv B ﬁtﬁhrﬁzﬁog 2%% wgaﬁc{u gmf%ﬁ@ﬁ ear 107 of the

the function gear 107 is pushed down by th uncti on
dipechanganbin aaragsenidy corditionn Fysetion ieyer £5dngagedk pottion 125b

' 1 ich will, deive th . .
b8 oLl keaPh R S0 o0 M el 47, YfE B3l fion, fonction
levéred@5ahn alvwdys tibldahe figiedon gedr 1@70and thel Agdction &R a07 81 move in a

of,??age di sc changer | in an assenbly condition.
veetighd dirgFtiondiyes motien pfihe funchion leysr ti28n 125b

[0067] Fig. 28(a) is a plan view showing a cam gear 114. And Fig. 28(b) is a
perspective view showing the outer profiles 114e and 114f at the lower side of the cam
gear 114. As shown in Fig. 28(a), the gear teeth 114a of the cam gear 114 are engaged
with the main drive gear 113 and the tray relay gear 112. The cam gear 114 has cam
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whi ch hol ds a gear body 107a of the function gear 107.
Wth the configuration, function |ever 125 can al ways
hol d the function gear 107, and the function gear 107
can nove in a vertical direction by a notion of the
function lever 125. [0067] Fig. 28(a) is a plan view

show a m 14. And Fig.. 28(b) is a .
EBPEEP, a2 A LbiRicoRse I rodiienal SOyemeas of thiirigaer gear S1,
the it 188k D& d%&h@bé&%n&’iockﬁﬁve?@q} gear 114. As shown

in Fig. 28(a), the gear teet 4a of the cam gear

114 Zheownypméte 1 \ietand t1héf atahalosverr sidle @f dre chiBgeand14 ibaused to

t | 112, T 14 h 4 _
ot e o Reridn Benl 1. 06 A guntpesraliend 7 afftes thedimction
g&BV OTeNdriapE td e fdrkl zﬁxgeg&iaﬁsﬁ‘ Hrigﬁlg fuﬁ&ﬁm‘%@ﬁﬁ?ﬁe h&e’c?slﬁrface profile

| ever 93 ‘and t'he second | ock |ever 94. e out
1 feilpwe thelfuactionogent 407 totenghge toqweformiadenygflay/steclcimction.  The

o425 114 513 TS ot oAC P P8 e o glae e sensor

sifbd) Gé1 iBBica@igBthe 1AY T QrARGAGSHDRAMEVr RRhee! evation
%Iri Vi nlg 1fcﬁncti gn gnd the fl at SL??f arllfgerpr of igl e 1.14f

[0268 blasorderdo pekieve singlg szntoridiving thndrijog techanism i A9 af the disc

. f tion..Th C ear 114 .al so _has
cHebf PAAH SHRENE RS Sl by e Boetr wReitndE B
Pewersapplic fymaleldeaic Mot ¢ 86 isnlirdetrd tb taydiffeefNgdak krath systems (an
when opening or closing. [0068] In order to achieve

eleyatignsysemot tray playRpckiskigemmand attpyrapsn/iskise ayston) by usingthe

e . switchi | aj ned, b
itching GRRTES hnd g HondhoR B Tt O THR RS AT DML AL DRl by
usthgthemphmgeptuit 1 1714nd the dlat @efagel profileh @144 dideri@nbf ge@hm gear

lt ain systens (an elevation system a tray play/stock
‘{7stem and a tray open/close system by using the

I . o . | . -
O 13500 05 A0 % 85 0yl Ky i
changer 11 Thisrgeat trainfdrives gaysi Bbetwpemfhel disc ektHagapdsitibn 4f and the
cl.of tt hcﬁ> cam @ea} 114. [0069] Fig. 30 is a plan view

R v iy apé)sﬁ B¥train of a tray open/close systemin

[00776] Wihes theCligdahgek-1 ofatatestB Akive M %%ag FrhiM&T thaly Sx}ﬁén/aose system,
bet ween the di sc exchange position X and the sc
a dfiwipg surp B¢ itgin will ¢aoF@to Weemainideivdigsar IdRaderdriving source

tes t ive the gear tJtai of, tr.ay open/c ;
s BPEHE, ol Syt e O PR Bl Bl B wey o
the beitoling gekri 108, B3 /gedrltthin FTRorfl Chiii gafr BRLI G relESdar 112 and then
train iis to connect the driving source fromthe

todraycirpingageantis 20 thrgugh ¢ shaltesoany 1.ubhe tray dihving gearamitd is
SB50E4 83 TEBER AR KO SRR ol agnes
pasitiomXjlat encehaft gear 21. The tray driving gear unit 20

[Ol(ﬁl] Figs. 31(a) to 31(d) are plan views showing the sequence of tray 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 the
disc changer 1 is operated to drive the tray open/close system, the cam gear 114 rotates in

clockwise direction to move a tray T to disc exchange position X (open), or rotates in
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designed such that it can drive all trays T fromthe

standby position Y to disc exchange position X at

once. [0071 ] Figs. 31(a). to 31(d) are plan views

showi ng the sequence of tray opening operations which

are mainly controlled by camgear 114. The tray

open/ cl ose system includes the triggering section 50
Ciperclapl-wise mgveeay Urtodieetanithy positio ¥r(cloge)s dutthocrase of

. ear l.ide plate
ofing IR ot G SFL A Bl Fh okt R LR AU 20
rdtste ORERESEIT 0] e dviee f&es I @YeOBeBald RThe DAY, th&1€am profile
) ﬁ %ear 114 rotates In clockw se direction to nove a

he sameingg pashen thegtggrsgeas dhtoxotagpierdriveghe trigear dide plate
Si_n 25 counter clock-wise to nove a tray T to disc
standby position Y (close). In the case of opening
[a0A2] Figay Ka)lshoats thdnstattelalﬁﬂletlhﬁmaamtgkﬁéifraﬂdﬁbntfﬁbs’ﬁ §temt Jidts to
tray I‘IVIE)% ear g Eﬁleﬁ rotates to "RESET" all the
Mgy Engiay Lock fevsy 43 in this siege dgcks 4l H@M%T@aeyrayalﬁdegﬁ%r unit 20 is
f L
TR e kel T B P FCL AT GBS AES ol DFich AR e
1 Bbis beg drden by ghe Seat tr@m)ofsttmgw@en/hbss systemn ahd theeotation of the cam

B I0F VHERT P ¢ ek NigR Bt 8 MRSk Stigatesdr ST Dlsing the

o @uént bf deckrilgp
mWI e tthe i zraf)gg ys.hﬁé Ib}éige Sllg"i"tr uri(l&dkts tl?é)tr%yslocﬁ ‘chveﬁﬁyﬁgl%ﬁease the

traysal.eKigi Al(@hshotwstaasate imwhyishrthe ttdys T srelpelslnﬁgi tdrengage thy tray

o e BEnh A, hi8 ub eGP BB B AL o e i
exchinte pishioa 368y tﬁmeaygdhm% béad @81t 20€The Braf T A S Jah?ed out by
novene Et of the trigger rde plate 52, 1t unlocks t

revergipg) the fray eRcavngoperdione | Taasel Wil close alyesbyronq:fr%m Otlczp no bottom
[OQ)%g] ﬁg? gﬁ aill %E&)& lafk V#@%)%Qt&é']\%e&g ?@[%Ig @{eetn%gg' 1gee('aﬁ§ Pand the

ear

trlggelv\ﬁhda pd;zttaﬁié Imhmat&shatvh ih Fépss 3 X aparkl Iﬂ(b){ @rbob5 Idgee Fig. 7)
ﬂISC excg_ﬁq gltlonbethetray driving gear
RBECIAFAr This P%egtﬁ QR SEMEOPYe k4Pt eamegger bl and driven by a

px()ﬁl’&%ﬁh@galﬁ Qﬁoo% 4Y40PERd By ORRBEbI ke 1 T%tﬁéggfiggbér' 114 is the

cl ose one one fromtop t
cagrohpath her tBQ iriggengenr ;5@ rnscp@tnenu eG@arecmh §hoon trggeh gear 51

ccitnﬁfagﬁf a?%ig tﬁ 6%#( gae%ld l:bgf th% rﬁrlc%% g deé? alile Brd%@r §e¥ 5] rotates

aroaREit:igporiing bdks § 1d WEISh iIRAd b)5 a boisS1 208D Extp?cgh bﬁﬁ@lﬂ) A boss
cam groove | |4b_of cam gear 114 and driven

Slerodithe wigger gear St igmeyasidwethe tamigrooved 14bmlhns mn the cam gear

| Y b P I kB SNl B B2

mtgge@ar 5 gem alli)lzvs the tidgantlide 183980 movadrka HAeH: wash Of
bgﬁaé er slide plate 52. The trigger gear 51

[0 igs laracnh%vmw QWINS geanained an Bleyagonsyistem nsthe disc

cﬂﬂﬁég 10YTHs E&? %raljnztgﬁreﬁés ift o%ér%g n{?)lvgiﬂ?e r%goordlnA/rQSf%aucmg section 70

in vertical direction and then align it to specific a tray T.

[0075] 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 116 to a

long gear 106, a function gear 107, a first UD gear 108 and a second UD gear 109. The
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51 a of the trigger gear 51 is noved by the cam

groove | 14b. Thus, when the camgear 114 rotates, a

notion of camgroove 1 |4b is transmtted to the

trigger slide plate 52 by trigger gear 51 and all ows

the trigger slide plate 52 to nove in a linear way.

[0074] Fig. 33 is a plan view show ng a gear train of
deying sewrae Bess trpystransiars therbivingssoureshizom etectricalimotor dd Arto all the

e tes. | rger to, nov h . o1 s
b 3 FREPPl I abRF AL ooy thon il e
eldVatBgtundiB 0efael ol 81 thé t@bBrdihg/FPreRR g setich 10 RWehtical direction.
({0%075] Wen the di'sc changer is operated to drive
[G06] Kigad4 tsrapatsnsttivedew|showingdhe sympenents afike elevationgmit. A

. : ' nsf the drivi f
g 1 A A OD el Hlsspniely ehch ooy one
c@eectickOéverd 3 iTheteldvatigieanit KARe@bfmdve 8ABEbrMRg36Rbducing

109. The 26 driving source gear train transfers the

segHPy 7R én & yertied direshiorcbyreennepting teche gear t@in of the kleyatéon system,

: [ t L ohi r ar_train of t
THE B S Sl bRt 050 APE oL BeapnPF o gear
rdck 32broy thegighbside &Xpradk 3/ Mhpredsdsiepdikeasi 303 ahd 318 on each UD
v ré;c iuflrﬁctlon. [ 0076] FI%. 34 is a perspective
fa\??é agﬁ gk She The sisariksicams B2e.H adage acamprefiliesimiler to steps
ifd g valyde UD rack 32 and a left side UD rack 31 are

connected to each other by one connection |ever 33.
[0DA&] Ehecenm poilesnifithe steprdikel cams B2wand Ha direct the movement of the

recordi ng/reproduci egtion 70 in_ a vertical .
ro P B CHEI0R SFRIL o o HOPORTRS 5§ BV e g 196 a UD base S st
inth€ ¥ath ipPaYils 83 L ] ' j -
SEREAATIEN S o TP Y AGEt 9t
arrcgwgl@gm@fnh Beofrthgntechindenl iassia@k When thediB racks 82, 31 are

-] am 32a.a 3.1.,a on each UD, rack 32 d UD
PR e TR PRt < SBRE e ireetiop 70 moves n
vartiodlidirectionyi U iradke3 ik @Psnected t8 UD SRk \S1aWcrdaRhAbhrdRdus -

cam gr{t%grl | es of the step-like cans 32a and

3 a
mgyeta HReany O th vonpsction dever 3% oAdosy s 2egfr theltightride UD rack 32
. is 7 Lhele n [ f
sgREg0 ' TG NERSERLB RIS 1A BS S3% ed A o
ragk 2] igfittedaintb 4 $lety3 3 «f the pomettich loyer 33fdn o opessitd stie.

| gh ' | b f th hani cal 3.
(GRRH et TARNEw showisk e wer it £ Fefiedet gn fisrgl aide UD
ra@k 3DATHUGERLIiKE 8528 Ahehdionf pOAIGS 39,3 85 555 wHfich comrespond

noves 1 n vertical di recgl on. I'S connecte
totthe ppsitiensior davelsofdhemrerdingiehrodnoing seqtivndifehat abign neaag T. The

o8003 530 Bk 14 B AebPERLERRr S e oo 20
[00B9TeigS. 136 (0) lagd 86(b3 are PArGRctive VIOWS re%Fé@iv@%'bshgfﬁzid eé

side UD rack 31 Is fitted into a slot 3 t
regFHBEPIOAUIRY 89Ction 7814t amupRes passt pesitiorior try0TB]ankiag lower

m§§ éiogiﬁi@{l Eféog ?rlag ﬁwsf«g'ge%gné lﬂ]% r%ct:oerﬁi_nlgl/rlégroccigcrlnng geoctcilo}x S0 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 left side UD rack 31.

Consequently, the left side UD rack 31 will move in the rear direction. For moving the
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rack 32. The step-like cam 32a has horizontal portions

32a-1 to 32a-5 which correspond to the positions or

| evel s of the recording/reproducing section 70 that

align totray T. The level of 32a-1 to 32a-5is

determ ned by an electrical sensor using the sensor

profile 32d. [0079] Figs. 36(a) and 36(b) are
regetdénpéteptodacing segtiongdyte thd lomiey pediton, the mhwing direction of both UD

rec i,ng/ reproduckng, section 70 at an upper nost
“%g%?%g%ﬁgi?ﬁﬁmﬁ?EV“?%P“%hd an lower nost position
[008OT Filg! 3 isEbplan Fietw sho®ie 4 féhr ifath 6REOtEY P Isﬁfékg%tgﬂgﬁﬁ a disc
e

Wil 4
section 70 to the  upper position, the Tight si [ .
changer B2This gearitipdmdiivesttiays dwtweandhe dist resoeding/reproducing position

Z%}{&E}?erﬁi&?staﬁdﬂ, 'Pfo%w?@d direction. This novenent will

be transterred, hé connection | ever 33 supported

[008YpWaleh yhdodisd ¢tanpersiSopk2bs 1k diive gpirttlin of @k @ra?“t Py /dtéck
the left side UDrack 3 1. Consequently, the l[eft
systegty il WBg sacqgear trai tgansfers e driving soiureediam alectrigel motor

g e PR TBLAT BR EF R s
-1 BR Thd pearteaimpHihsitia play/dtbek sybeuetheh W3 Qtivéh Gray Ariving rack unit

| ap_ view showi ng . a gear_train of the tray play/stock
6‘§y’3t°é1ri§ FapaglecpigpovipgEimpel batweymthe rgeqadingfrapradeding pesition Z and

the'd¢Stahd e di sc recording/reproducing
pog¥tiong§?&§ﬁ§n§2e di sc standby position Y. [00 8 1 ]

[OMB2]Fighe3 8¢a)sand SRéM) gex plan 0imrsahewirtghh:| tholvereegeddrivirg thays T
~of the tra l.ay/stock, system the driving source
bﬁ&s?n {be s stAnghg pasidon Keng the fergrdg/ieptodpeiggposition Z.
el ecilR : fal
ARCE ke r@}&h%/rép;i}gd&cﬁlegasekﬁm7@ %?ghgilxgcpto @sgfléé% tkagrgl‘;l }evel, the

gear 107, a firs ay gear 110 an second pl ay
trayl T cafThe dywen batwadmtho disc hecordiag/repragucingpdsitionst emd thieelisc

AR ok R ARBl | ™ " " 1S .
[008STFigl PO {sraRi b NHe W RbWingthdcafbnehRO i SteaySdrdAAPYack unit
osition Y. [0082] Figs. 38(a) and 38(b) are pl-an :

64 Ehgstrashérining r@k@ﬂﬁtﬁ@%@é atragfcatghilesien §1.a Bxpsplay ldyver GBersecond

' i1 Y.
P85 SHANIRE B A0 Y Vg, Wi e o

traysCDatcthe gdcorjingtbped duginggokition Z74hdi 1 tédylsdN@d at thedtandby position
sel ect ed .tr?é T level, the tray T can be driven
| Yb@lﬁﬁs%wrftlﬂe P stoskdplay gy sigmisearsgeted Ry thossrendaplay geasd 11 to the
e g ; i
el i (A0SRl el of ek ke 8 8K 110
the lsecond mbayrgeat.s Wiien tlieesetora/pldy gerdrrid 1 ratates imthie cld@®-wiké direction,

tr riving rack unit 60 has.a tray catch |lever 6 1,
tray ?|¥§ g’t‘veﬂl tggeqogﬁgg}rj@i?d%l@é@éﬁ@n play lever 63, a tray
(0084 VEIg! 4RK) 164 REPediveEES YRSWig Thd £ASerbiad Stakof N8y driving:
there are no trays T at the recording/reproduci ng
ragleynit 68.ard Eigot04b) is en aylerged perspectivetvievs skavdbg apobstaritiahpart of
the tray driving rack unit 60. Further, Fig. 41(a) is a perspective view showing the
assembled state of the tray catch lever 61 and the tray drive rack 64, Fig. 41(b) is a plan
view showing the assembled state of the tray catch lever 61 and the tray drive rack 64,

and Fig. 41(c) is a sectional view taken along line L41-L41 in Fig. 41(b).
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Y, the gear train of tray stock/play systemis
connected by the second play gear I I | to the tray
drive rack 64 through the gear engagenent of a rack
gear 64a and gear teeth 111 a of the second play
gear. When the second play gear 111 rotates in the
cl ock-wi se direction, Is driven to

10DREE ey et A6 e b tow 2y cobIApr 4 i insered jntp g uide
A S G P EOER S ESRTINBEL) fgle 0% i

trg?dlmﬁ%acﬂc pé isgemttéd/en ﬂiemﬁecslbmiwrt@aﬁimaﬁd movésain atirizontal
0 the tray driving rack unit 60. Further, Fig. 41 )
(frogy tq Rack) %gfélﬁe@Ftwgn&hee%%%%dﬁgg/wa@dua%mlea Zgangthe disc
sty iefipft. PRI e B4F ol IARE e B SERY i For G (5o )
diggctive by fan up&lovmayovatenh of the &fD 6aseahbetivhen thedgvell of ttay T1 and the
rack. 64 Fig..41 (c) is sectional view taken
ekl F e afﬂe iy fijing Wsﬂ@.ﬂ B he 13 rijg gk Geand the tray
cafélOleber 61 thnlisve tHO{rR) T%@ﬂv%g(tﬁé Tlis& E’tﬁn(itg)ﬁfyosﬁgho@ aﬁ@ﬁﬁ:gﬁsc
e slot 5g rmed |

61 is inserted into a gui n a side
reperdingrgproducing pusitiom£e The tapdriye rabcbdopovdseheysacded plagtlever 63

The . tr ri rack 64 is mounted on t
e fie e 1 2o Figech s SesPhone Aia Bl o cpmplsta the
clh@ph@Wptratibh 8¢ thedlaBpérpen o he disc _
recordi ng/ reproduci ng position Z and the disc standby

[098&] Thegrayydrivel rgek 64 pupported om theahedhanigal diassiah mayeein o

' / hreection by, an do v nt
o B i o8 B e ARE B it B S PR B e
cdn€igetatioh, thé @y Thve TR 64 i9¥bl6 td NaviaGtdbResdnduddn ktaﬁt%ugg&%. This

the tray drive rack 64 and the tray catch |ever 61 to

-~ enBies arstele mayemens of thedreyt heetwieer thetdiseapgorgimgireproduoing position
<A i, ST LSHLPNELIE A Llnds 0D, prine
the trap dtilve rdckregtmeveayn thehetizémal dirdetibgdels nobequired forehseay

slid ate 65 to conplete the. cl.anping operation b i
affrgrack EWOWH@ yagtc derseqwmitirection Waen the tfﬂ_@(&ﬁ@&lec%éd- This
reﬁh’cﬂ:@ Hd §AcORedIbE td%%@ﬁﬂio?%ﬂg t{i@ﬁ‘éﬁ HﬁYé)’raQFK? Ein'tcﬁ (iatz?s not required to

orizontal direction at owest |eve
proeidh anire space fiersup/dover muwerhertt loif the teayrdrivguaelkt 64 riThushthe space

ot e B o Gt BraE0 B b BiGrdtim e Teonir g g Bqers.
Ahehueadly, thesisd SCthe 850 CHARGY | SHRINGINY &&Séﬂah%ég he?gh;i/‘,%%n be

the di sc standby position Y especially when t tra
redegedai ns a disc D. Although the tray drive rack 64

' h £.2 00t irection, it.is not r.equired
OPRYRs ol OB 6% o, iisebrinalefipfifarecush 70 D
belse!5) Bquositioted sahé RReMdTeRe tfiRrab&Yray T1S af ahﬁﬁﬁgéba pravRled on

reduces the space needed to accomrmbdate the tray drive

the ¥t PIpY 1679162 WH I mevertorslidinguan Sehalch3optohe sheorplasi lever 63
dl#i %%gt?ayzs%feecfsi'%g ?@%hﬂ? YELL s?xtloottfl1 Surtdc@¥o 951%1%’\% d sarﬁgotg é‘Tiding

between the opening 62a and the shaft 63b during the tray selection by the

recording/reproducing section 70.
[0088] Further, as shown in Figs. 41(a) to 41(c), the tray catch lever 61 has a thru-hole
61a and the tray drive rack 64 is provided with a long shaft 64b. This long shaft 64b is
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over the tray drive rack 64 can be used for other

pur poses, such as nounting of gears. Alternatively,

the size of the disc changer 1, and especially disc
changer height, can be reduced. [0087] As shown in
detail in Fig. 40(b), when the recording/reproducing
.section 70 (UD base 5) is positioned at the |evel of
msm@d}ppvethnﬂgu-hoﬁea@l aTand dm tmp@atchge\@iél s ﬂnefe:bg duppnrteﬂrbg the

BT Tt o B e Bl et
hé@ioaed] nfvemERtofih@irhy 83 RRR 62, mg&& rasl 6@&0&" tf'agf drive éack 64 is

achi eve a snooth sliding between the opening a an
engeged with thessord pliay geahld 1tand driven by itito mncw btetmeen the disc standby

RS0 MR CRSLR S55 B0 b0 e e g

rafah$4amtlfalsa-xﬁm66the Gdy dateRtkbvehel.t ray drive rack 64 is
@8VI ded with a long shaft 64b., This |ong shaft 64b is
[(B8°] Figet? iscp RessRsCliveviewshowimedhe tray driveack 64 and e tray catch

LB 9 R BB g RS

view shawig tHe tray diioarde) 64 antalid ZH¢aath ROsEGERIgagihg tWith trays T in
The gear rack 64a of tray drive

i
d ﬂSég r 'ﬁlogltmé*c‘g;ggéw)t 1R aspgiosab Ry tﬁ‘f%ﬂl%‘t&’alﬂnel}-l@ bfdiin Fig..
43}, YRAFRY 48(c) ﬁsoad@l\fﬁﬁpcﬁéé@ﬁgﬁ‘al gl o oy %gg@&%pomon fthe tray

position Y ahd SC recor post £
catch IEwer Glowkick i caphettediip thle lorg shafi kb G#thm tdy chiv&@acm

(oL % BRIGE] PP b siow e ver &) insbppernedencdies and

refcbﬂlﬂcﬁ)@mdﬁ@&lﬁﬁ sedtf%‘{lefo (@'—b B4xe3Y UBQ)(WVﬁ Ba§e5 ﬁﬁ(d;m-gvé%djft S&here is

standby positron Y. Further, Fig. 43(a) is a
a gatelnprotiysion § 1b lea tep ofthe triay eatplahweﬁﬁl ,and thdn@tcthr pmtrusmm Blbis .

uéee(X ?’PH g{ra‘iﬁg@%.ﬂ% @é(t%:]erf @a§15§ é@ﬁﬁg}ﬁ BPSIU%{)C%@ Eli‘?ldlé? ong

relcoﬂﬁigllréﬁroﬂéﬁng Ipoﬁtlgn Z. B¢ &dtual ARl Brceds rnsnhifted@from the tray
enl ar ged sectional view show n<I:1 a fitting portion of
q

AR Yieragk gy to e canh a1 Hrovgh thplong shefiedb 06 thettraytdneze rack 64.
Ukﬂfb@e shA ggs glg Qra? {%gq?‘}e; 8Y 1rﬂ a'ftl%w the [sglggtg% gﬂl ’el“dn an

expl al ne ve, ray ca ever
upjdown élrectmdudlnj @ler tegyr sethethg gpa‘el@dm OThe&@ 16 hbnbsisef dny additional
s onit, There is a catch

drbY‘B% g?fgltr&ﬁl %’)r 1h°ot“8'nse¥eB°’6Pp?rﬁté°”c ray catch lever 6 1,
[08D0] AdElesd} SHovRI iR 5!3?6) Srohnf rinﬁ a)égtf‘lgs(lgr?? ll‘%;’i% b@lﬁeréia&ﬁ an inner

T to travel between the’di sc sta
surfaee of the thrnewdg 6llanaf/thepay datch leyerps in omler ®. mAinmimthecahtact

rce smt dfr t he drive racgk

beglyeor P qhBE SRS oL UEIOG e i The % S ekt v Bgpmer
surfage bf @Y tiuinoke 6 BCAE théhray RIPRESE 1. PTHNGAnd HEg gfcﬁ‘ﬁﬁsmn _?lc has

catch lever 61 into alignment with the selecte
a $1Rog4h surface. By this configuration, it is possible to achieve a good contact without
excessive frictional force being generated during a tray driving operation. Further, a
round ring protrusion 61d having a smooth surface is provided on an outer surface of the
tray catch lever 61. |
[0092] Fig. 44(a) is a plan view showing the tray driving rack unit 60 assembled to UD

base 5, Fig. 44(b) is a sectional view taken along line L44-L44 in Fig. 44(a), and Fig.
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up/ down direction during the tray sel ecting operation.
There is no need of any additional driving gear
train for the tray selection operation. [0091 ] As
clearly shown in Fig. 43 (c), a round ring protrusion
6 1 cis provided on an inner surface of the
thru-hole 6 1 a of the tray catch lever 6 1, in order
44(6) iranenkireedissetionshyiewt showm@erﬁmmgep@upe of thertfaxcetebflever 61

chiosaneusle il Meapla st s,

nner sur

[098BTAs kxplaitedabiove]ihe tfazlw&hflém 6mﬁs>ﬁ1§mddqﬁto&ha g@idB 3kt 5¢g
a snpoth surface. S conrﬂnguratl on, is
f%@gé ihihe sids %hﬁé@é he YBdased émomnenbuﬁ the &y egich lever 61 in

thferh'oﬁ%xﬁgladxre,gﬁ&?ﬁ eéfl‘?de'&%ygt ﬁgl%'é?»ﬁ)t grl ng a tray driving

operati on ring protrusion 61 d

havi Ag ckadysldvm ﬁu]F igade(d),sthe Eundatg @6tralowst Eprovided on an
surface of .t he Sn catch lever 61. [0092] Flgi 44( a)

ORIEr sprigcep RhFéW%@ r 6 heand aging@isye agodmam the @mie wall 5w

o}
oBSESIPLRE 3 % UL Pt b B R OBl i
rc@ﬁdethpm)ruslsnsaje leaviigy sgmbth emifaaeraaé pMIvﬁ}ed shappadntideedges of the
rtion of the catch_ |l ever 61 connected

¢ Pt S S el i SuonediRarihe Twndyd BDTBRISES 5. By
Mﬁ%uﬁﬁoﬁ&?lsﬁio@ﬁglqu%’tﬁ vd J‘goc;drs?lyl lﬁégﬁﬁc ﬁtﬁ{)ut%%céﬁlve
in

serted into the guid
frigtibnalSorce beinggeuDated slaribig aamgf dnm/t@'cqm'atmh ih knhidhr thy tray drive

o ST BT disvest T pe&Mscposionny o thegiscla ) .

Kkhﬁn@%@ﬁﬁﬂﬁuﬂgpgﬁﬁbﬁgslOn 61 d provided on an outer
surface of the tray catch lever 6 1, and nmaintains a

(098 Aerdias to the embedimens, twal sepaWe pafts (the trapchtah dever 65 and the

o382 RBREL D DD L SHLEN B e o

haghtaif hhsshaftqmﬁilaltceb@fsducdiels& lliH]f Upge bonﬂgﬁﬂrﬁﬁ)n%ﬂl@ﬁcaﬁfy facilitates
thgg (%w de s ot 5 The tray catch lever 61 is

0% dtf%‘ﬁ o Sosnerats. Y Bt fissseprratied desigy fonismyatch Lever 61,
- the %§' Icatdh AviePB]1 is rhoﬁ:ﬁ%cg&'? ﬁfe%@or&fﬂgﬁ@é}b&\{c?n seg,ﬁ&g 70 and supported

sliding contact wt t excessiv rict or ce
orbEDrpse é e ﬂ atabl¢ rdanmiengThis comfygwtation prgvidpes aﬂmnyer cainstructlon to

AR, S S bS]
lev&raa1rid itiodel RIAAEHICT Noa PEELAIISVedent G 4lcofsiant éﬁ‘ﬂcﬂ 9Ind th a more

t he enbodi nent, two separate parts (the tray tch
achmweﬁnd the tray drive rack 64) are used to

\ﬂﬂ{e}‘rﬁﬁ gb}f i[n%' 2}?1% ratyr CAre rlfg%o.?r %35@1'1%9@ sur%ace

wlmahftouclﬂb’s szﬁk])be@Jb&ElSOn remar kabl y faC| litates the
i ghtness of the parts. Wth the

[O@gﬁg{ig. Eaa Zéfrlédq? gl@ren{alr%d rlan vigws ghewing a1 sequence in which the tray
catch lever 61 moves to drive trays T from the disc standby position Y to the
recording/reproducing position Z. Fig. 45(a) shows a state in which the tray catch lever
61 is away from tray T at the disc standby position Y. The UD base 5 supports the tray
catch lever 61 as it moves in a vertical direction to align itself with the tray T which

needs to be driven to the recording/reproducing position Z.
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the tray catch lever 61 is nounted on the

recor di ng/ reproduci ng section 70 and supported on UD
base 5 in a stable manner. This configuration provides
a stronger construction to the driving nmechanism The
recordi ng/ reproduci ng section 70 can align the tray
catch lever 61 to the selected tray T in a vertica

[00BOE Resiraydirive rack bhsroxns baskwerd when the secondmday gaae Uit hragates in
a BRBEWH ige & i'érc{lgx‘i 5@%11; Y ﬁlrifi‘ o%ﬁ):)] gﬁc?ft%%? ? fag&lgse ht ! a%ﬁthe boss 64b

cat ch ever

ont tra théee mckval puldé ﬂlUlfrapa:S&h%veﬁ' 609t thd Bsle 642 ( A} tHeQray catch
are en] arged plan vi ews showi ng a sequence in

lem‘( %fnPYf‘é bapkyardethe @htCh duafile é@nﬁ@‘(ﬁd@rﬂ@n)cﬁlb\r@taﬁs 49 it into hook
lfoﬁﬁﬁf% Pﬁtggr g 29 15 UARABYBR Bk Exhg Qatgh ie&e} gfljg(ue fo the cam groove 61c

recor roduci ng posi

orsthatlmerrsuvﬂace:blf trdyecathelgverad] candlagivieill bodd 5b on WM Pader R MThe
tray T at th ﬁ di s¢c. standby position Y. The UD base 5
| fO%WB&fE@Y Ateh {gvy 61 rsnapsed by tbe com gaeovet6 lgdisted to thegmall boss 5b.

Sﬁﬁé@ieﬁﬂk e 'Erﬁft'[* Wil B0 dYd 3B tﬁ% ﬁ@é Iec&cﬁ%/{egf d‘iJEi% -E(S:litlr(]ngl Z by

eeds to be driven to e recor repr
Hm@uvln@mCKunﬁﬁO[a@@E@}zniﬁhExgt 4@(311)dr| ve rack 64 noves

1OBBEERER A 4625 ebroieateil il ashguingseyern @f an operation
pRirkd b?"c‘lg: t@éy M\hﬁ hRR %R%OL fF‘?ge fcﬁ gﬁé@%aﬁ)ﬂnt{% %}émﬂﬁh g\%en the

rack 64" pul the ray catc rut
tray, drive naple64 amythcalaghatchém&r 66 arensitonbd arktha dike standby position

7 B i 6 o P B eak 1 iPlay i ook GGt W btve ack 64,
addrtﬁé’ reeRigehy 450\ Firdddverst sTHde plaie 448 n%@@ﬂ%%@@ﬁé e@én l'rl)?:’ Bear 111.

the | ower surface of tray catch |ever
Figod&(bhshosys how dbess 64¢ of the trayclriveirack &f lsnmta/ytdmawah opening 63a

o e SRRl AT SO S A8 80 henes

dﬂm:vxadc 6o céiruel SansROCRivaLT, f&%&ﬁﬂ%lﬁb@leﬂ@ﬁéj wnnbezp&ze,xed by the
gg dt[IV ng rack unit 60 as shown in Fi
_bc[sg &P

egdriveseek 4 e vogates, and ﬂleéwaﬁijwfg the a«wom)i olay lever 63
p&ﬂ@é"ﬂh@ Qpé}u?]%@%‘ag%ﬁe Bifst %g,gqgg -abion  performed by the

tray dr 46(a) shows an initial
posi Further,vehizss 6Rieof 1lhe a'xystd:rlawlevdfrmkwlﬁéh didlsdried ifitb@aycam profile

53T Vs llntedd 3 ineles Sk e et ayr apect he gam profil
6RNTRGRSelsh §hdea;Sthe%$§§ ?@sﬁ@d & m'b(zé‘i’o oy 'ri‘éﬁ} &ﬁfﬂﬁe Gt geéﬂgoth of

the rack gear 65b ransverse slid ate does "no
the Fredgsar \glélc@ug@lgq)uhagegemth 1111d0f thE|sg:on4 @(dy)geah bl/\‘sas shown in

-no sSS, 64¢c of thetra i'S nov
PR, OARSrRSe Sl e el s it By S mifve 65,
ardritlisaliderpengnis déiver foale eightghtl] ¥Cdetdets a WAGA thatdMarks the
drlve rack 64 conti nues to nove backward, the second

commpistiqnerftiscerlaniping operation areshonip in g, 41(d).

[0098] The operation for driving the tray from disc recording/reproducing position Z to
disc standby position Y 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
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boss 64c of tray drive rack 64 and rotates, and the
boss 63b of the second play |ever 63 pushes the
openi ng 62a of the first play lever 62. . Further, a
boss 62b of the first play |lever 62 which is inserted
into a earn profile 65c of the transverse slide plate
65 rotates and pushes the taper surface of the cam

genr di 1 Erayghive ravkabiswill pal tray @Pécfpleat:@ lethat lsoqka shtray To When tray

TR e N S8} O Tt e 5atRTouck BR Wl Fome gt i hook

pmﬁdm'ﬁgl apd potatgerdra colihted 8loskh-ovise dhi’ectlEhg)ackﬂr@(lC‘s)ong'ﬁlikﬂ position. The
driving source will now be transferred to th
rot3tipRdy gaae adneved by cameresyve 6 lgpndithe Boss|Sbed tlp: UDcbaggboss 5 as

right until it detects a switch that
Mrmr 1?1'131%%5'(@0

npl eti on of disc clanping operation as

[A0BBJFigs.M TKa)gand 4T(H)d) FigsOPO@) arldh61(@ sl b gequieate wrwivich t‘he tray
recoy.di ng/ repr.oduci ng position Z t

the tra fromg sc
Tgnaes Eph &6 5tep B PossinYY e theﬁscqrémeérglérogvcmmaosaﬁmé Fig. 47(2)
13-5%t1@fﬂ \Yibﬂ/%f?l?é’t"ré‘}ﬁr Wéfoke 7% &6 a}ﬂf&ée?ﬁ{eergforg@ggfzngtagu%%g. position Z

second pl ay gear totr rse s
byTh etoppen Joir aof UDéaaﬁﬁa ami Fighd7(b) iscarsantarged Bottothe vizhmadfthéfray catch

ey tiane FE: AIRORiE L Ty Solen v b et whhfiias pen
stbpred o Eﬂe\&‘écdraﬁﬂé/rgt?roﬁlgcnﬁé‘agiﬁﬁoﬂ % fl—{%%tofﬁf)Flo oﬂ?b@’ba’%ES and Fig.

ear . Tray driv tray catc
4 (é)/@ran@nlwmmmmw afche ‘lr@ycaTch Mhem61t indig. 4B(a)e Fuinther, Fig. 49(a)

edlsc st db sitioQ tray. catch | ev
i ROt fie® o e ashf R Vgt bede Sons i e ey B8 Traroducing
pmwﬂlgfthé |stb<rl;ai§eﬂ/3c§(ﬁ1 UDIKsds, and bac |49$I ) id drSerMirk8d Béttom view of the
posi tion. rotation i S same achi eved by cam groove

trgy catchulenen Heintig 496)b Stitl furtker Righ58(e) Iseslasviaw ofshoway T ina

SR R B A B P

revordagy/feprduting pssitonl By afiosip! 5 OIB) ¥ ahQnIaB@d plan view of the tray
é{:or di ng/ reproduci nﬂ osition Z Fi 47(a) is a

leven Qlite s Ofhe StiHl fyrtherpligo? Ha) is 2 bottomoyipeef the trayeT ina

°Jﬁﬁﬁ§’3‘§‘é‘%@é RREQLARN )P 0T cld B el il PO Rontla il e
rectbridlrtgﬁ.ayrodamlng posituey, :?111 13:11 F(y) 1sfrﬂ\(:\eﬁbargqﬁl lmﬂtorrﬁlgew of the tray
48(a) is .a iew of the tra en it has been
caé%blﬁ%?oaa‘{’ Fp%?ip’écor di ng/ repr odﬁm ng position by the
[030OPREshowh 1%1%.1549@ &P49(B),] @vﬂéh Ghe tr%?f Bts i %@?B?ﬁ&ﬁg

pl an vi ew of tray catc¢h | ever
remrdménepronugng Pogition Z; the grap dt widhstop atwhepo:nhm tvhery tHe center of

b t t. th di ng/ d
a0 T S B LR sBREr SR i € oes, and Fi g, 49(b)
I S aAs sidvd ﬁﬁtig@‘mfa?m ¥8(B¥1Vt1@5 tr r_)h? che@Yn §i2dcHibn lpﬁl‘éﬁél BYong
in Fig. 49(a). Sti furt s a

slwrwﬂbﬁpt hadies glyown inFigs. 48Gtn §1 gh thmm;edmwerap 69 moves further
ttr‘glg T 1§¥E>'i3pgd1atr{9é/ 1‘:"6:%ord5J rgt/rlgs{odggxtrlg '&ao&%o%{ Z (thlS is refé%%g ‘ijo here as

an "over stroke" configuration), and it will also try to move the tray catch lever 61. As
the tray T is stopped at the recording/reproducing position Z, the tray catch lever 61 will

rotate in a direction along with a rib 5r. With this condition, the tray T can always stop at
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recordi ng/ reproduci ng position Z, and Fig. 50(b) is an
enl arged plan view of the tray catch lever 61 in Fig.
50(a). Still ftirther, Fig. 51(a) is a bottom vi ew of
the tray Tin a condition where the tray catch |ever
61 noves further after tray T is stopped at the
recordi ng/ reproducing position Z and Fig. 51 (b) is
AR CHARPYREEPTH 80d B1e tiAYSAtchleran & 1 tand yray laive iadkebdewillaiot be

S@S?%d)éb\%ﬂé‘?})ihﬁ[g%‘%%@kfm shown in Figs. 48(a) to

"hits the stopper 5d at the
[016t A engained nlowiiecihegrageaichilover 81 rétars bvay fromVirdy's Bdokiprofile
at _the .ga{siti on where the center of the tray T is
Tg WhsR S driven by thedeydeive sack; ¢etorthe dise atsndbyopositipnsYicand when

. i T i . . .
oS5 Bprte JE0R) bR BED bfsnor i
resbuching/teprdduging péSitiah 7, theSray dateh, letdr® 1 trofayes dito YRy dokk profile

64 mves ;lurth r after tray T is stopped at the
T?éﬁ%ﬁiﬂ"ﬁd ?gmgduci ng position Z (this is referred to
. n n A - . - - |
[d'li@QPAé&)rdlﬁE to MERmIIIRKE, b}p@sﬁ‘xg%]g I:’e{etf/}g#&gzi .of g;‘ﬁjb%sﬁ gvéftnh a cam

also try to nove the tray ‘catc ray
profiles6 st dfphedaycatehsversGlo thii tray/ catghr loverdingnpotatetandmdie away

catch lever.61 will . rotate {n a direction
g Y TR ey R ispoiamitd @bhafadpostion ¥ G
copAiguAtion eeafdsOft tAd di3S sBAdCEIsTtRInSY ROSInditRIA in WHCH 8 tray catch
tray catch lever 61 and tray drive rack 64 will not be

leyer Gdsis agt engapechwith yhe thay'sohask-Tg rBriee T if dotljdstiable tae driven to the

p | £ . the tray, catch | ever. 61l rotate .

o AR DR Ene DS b 27 oG R A B Sy osivon v
totthayisdekelangiag lpoSifioh X 4ty tinfes eSdnaWBdYthE Bal ChieR leVer 8N

\F/vhen the tray drive rack 64 noves the tray catch

aljgngd o glf splgetetviray T.t-o the direction of the disc
e R

rotates into tra
over afyoke. configa@dpn Adeo it tray T ecaches therbadidivgiteprdiucingi pogition Z.

Wheh 45 B L i seae & Gormesandina.p Ba remndiay Sprisucingrposition
7118t ahe dfal’@éj rdtR 6% canaiill nfove ‘I‘%ﬁﬂé‘ﬁ tl"ﬁﬁ)én?ur@fﬂﬁhﬁg Sraly W illlalways

8 c
I's noved to the disc standby position
step heforp the trey drive caskéd staps. t he di sc st andby position Y,

it in. whi.ch the tray catch .lever .61 is np §
O3 E0E Praftatdtol iy e it bntug B o whfeh the wray T
stefyl impoftalieltdhowl@ beta@ihieRnteMbStrd ABRITiNedeLR RARSIRSble a
position Z, but can al so be driven fromthe standby

steRle prd aeusate disc elampingseperationakgr s 1sesan, thermovementipfthe tray T
T P ARY S Ehleh ¥ e SELRInp R Raithg dyeflip05Beb® fom
the ndveditraketdesighe Thisayillcmbw® thew®r T @dn Bidthddoppet 5d Bidstop at a
wgl?-ﬁeﬁned position in the recording/reproducing position Z. With the separation of the
tray drive rack 64 and the tray catch lever 61, the tray drive rack 64 can move further
after the tray T hits the stopper 5d. At this time, the tray catch lever 61 can rotate by
some angle in order to avoid stressing the shaft profile 64b of the tray drive rack 64.
[0105] In the embodiment, a simple trigger construction is used to achieve gear

engagement between the tray drive rack 64 and the transverse slide plate 65. A second
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over stroke configuration when the tray T reaches the
recordi ng/ reproduci ng position Z  \Wien the tray T
hits the stopper 5d corresponding to the
recordi ng/ reproduci ng position Z, the tray drive rack
64 can still nove further. This ensures that the tray

i [ k. 64
p@y i%/l lr 6?@“@{5@ t%}pglg]é a'ge;fcé)rrsqe R;‘é)g{eqvtg%g%wg% ;\igtt;agcdrive rack 64 reaches
- ; : e . T .
. T N A
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accurate di . CLanpi operation. For this reason, the
s RBiTevsr 85 irifiilly e B picah Sioaris  Wilere sp Byl ion 62 i
fied &n UIDEbdse80r di ng/ reproduci ng position Z benefits

from the over stroke design. This will ensure the
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thetragspamicgthassis 1 ini ayderitorensuréi e stableyconatationlbetverendle tayndrive

reb R B P 0w BV . o Biifie i 8P e ol T Biggides on e
sHalft 63beofeRd@dbieplay 16ves 63 When tHe x@&ﬁﬂin%ﬁ@ﬁﬁ)ﬂﬁ\ﬁﬁ% 8Lktibf 70 operates
used to achi eve gear engagenent between the tray

fog seloetingsrkays 4Wathdhesa sonfiguratiensse transferanptica bet@sen the tray drive

' ted t h the first
~BRSHU 35 P N 58 6L, Ly A LBl 8 oo
- lodding or enloading@perapomduci ng position Z. A boss profile

f the first play lever 62 is then pushed to the
[Oﬁﬁg}wg%é’f gingd ppyepthgitiay geiving raskyurjboq srewideshwithithg/cylindrical

wSBfch e 1R oS 1Y g B8 | LN g o

mechani cal e theée plray e
inf¢rseddniorthe)Bay eateh fever Q1. 1D try vattikver®bidisoppirtedttyeUD

first . play. |l ever 62 i.s fixed on base 5 1 n_order )
Capllop B ) Pl of b n SBEEIORh L GpReARIGRgon. According

toer@ bl éfent Of BRRArdyaiRedacki R IR SHNREH LR 619s EXifble of polding and
transverse slide plate 65. The 'second play |ever

m@pinga selested trag igbeswegn the Biscistantlby positien Ytand thredibani cal

' ' g t abl [ o
EORREL AR RE08001 7, WS By BORRRTH Bayne
mbearsent 62 theAfayaaeshileeer 82 @ofdists BEtWJ Sephrald gifts! (8% liRdrical part of

slides on thg]f shaft 63b of the second play |ever 63

thi ey CRicR I9veE B} anchbie skt Brnide btp)sdeh e capatipef didéng in vertical
» . | y [ . .

SRS 00 8o KD SO ASMEA o

vertieal directione (e tslyiddise phckt @ difes aatnded telaoee v the veitivahdifection
force | oss as, part of | oadi n% or, uril, oadj ng

by BSed5P Gipve [061 11@—}]ong@'nt FeshpR o This sipaplifies dhg goggtruction of the
diskf éhehBer 1, 86K alB rddubll th hBLAVnEREr Wi th the cylindri cal

[0108] When the tray catch lever 61 is moved to a selected tray T by a movement of tray
drive rack 64, the tray catch lever 61 is rotated at a position corresponding to the disc
standby position Y and thereby éngages the selected tray T, and moves while engaged
with the selected tray T. Further, the tray catch lever 61 is rotated by a movement of tray
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tray catch lever 61 and the tray drive rack 64 having
the vertical long shaft 64b which is inserted into
the tray catch |l ever 61. The try catch lever 61 is
supported by UD (up/down) base 5 and capabl e of novi ng
in the up/down (vertical) direction. According to a

d vemeg% f the tray drive rack 64, thetraélcatch .
TR 2k 6 when SIRRBISIO dhe PRt RprEeseonding torthe dise standhyerpsition Y.
pen  t.
T o B e o SR e R B0 s lo 8 fngteased,
andras thie lstagn thentrdycatghdevir 6l iseyes a9y stoppdr fof thb IneytIr ay
ever consists o separate parts (
[Ogghcﬂleﬁ traysfatelleyer 1 has ﬁéyllpé\'y:aé for dijtine with éh;‘dlopg] ghaft 64d of
}rtdn% oddkl 63, GAPd rd‘ﬁﬁkl(f %fr@tr&s%l?@ fw&{‘l ﬁ%h’fog{h%ltage is formed
ver ical diréction relative to eac
oretisithyer dedhcomfithe eylipdricalltiotly. @hattis,als infiepsurfiloedf the cylmdrlcal
vertical directjion. The tra drlve rack 64 does not
oo e Canch (%S 1 hiotap b Einddinedrpiron bl Haseaniigyration can
miRMRze0RE Yorthot Q@é’a‘ Ve%e‘ﬁl th&th! th&%b)i #hL S Jﬁb f 'at:l'ug%ng A&mooth

construction of the disc changer sore
relaﬁle'e medtipintof theetvengfarts] ©vehOf B cy}ﬁmdndahbodyrdyth@ edtcinlebenv@lr declines

b eyl B et e ah oA kg TRE Tk ot ed at 3
[0 @g] Flgg 52053 SHé 0&“&%@@&1 ﬂaovﬁhgeﬂhﬁ)emﬁt foan Y

ereby engages the selecte tray noves
unglgmping ngdaglempma QOhdtthes sEhetraeterse ayit 6.in Fherdiber , t he
|.ever. is atated b t of tra .
ol Fhledurfl BhicdieioR % BtepPred b8 UREST otV e st

plarrgse Spesof the side bokies i &Cthe redn dia oA thdri3Perse unit 6 are mounted to
Therebly t he engagenent between the catch | ever 61 and
c

hqokgretiieac Aad bpssgy Oy af the fronbside af the dradsversetunitsd @efayto Fig. 39)
r.f.or
ar% lrﬁgoy 3’1{1@%&% 8?11 $¥|Oqﬁ% ?%’ 8@% %%e ?éc' sl de %l%@ ﬁg éreéer to chg 39). With
the pivot dr teaedidd) dlatytrarswerke tutit 6 gvﬂ/lllrbthtettb @ d@nging Baditiorodten the
ive rack 64, and a round ring

tf%ﬁéi‘frtﬁ% Sitg rﬁ%&r TOYFS 1508 ol Silertp sbserigly sidsy Akt agpolameping
pdsR! widH AR Gersd sﬁ{lglafeyt}ﬂ BHdsFRm kﬁged%%/htq@tt% glféclg{t Igﬁ

i nner surface of Fica
[0l éijeAt the tioemifatinsping e almlpmL suppagt platet Fluis ipashed dbwaiward to a turn

e T
uriDObY clafpeAdupy6rt PRitd PPadhe HRR &f‘ﬁﬁc]ﬁﬁl?l%e tray ?rbahfha'tf@ﬁlore gap

cylindrical body of the catch Iever cl1nes
Wb@HtﬁlOrYeﬁ@g‘ﬁ@Q,fémﬁ@aPrﬁdtwmmEoﬂlmrgzs Mhe tmGB'ttmemfoftcﬂmnperaypport

0
P e A By ol s Po Y e o B iindlebR Al ng
and Inl themncrlgnpmgdbhdhﬁﬁﬁ a ri6c bf B BwBEVREseliiitl6 Buthestaltth 11a of
recordl /reproducing unit section 70 is
the GE‘H&?F{ é‘tppspt hhsBeslampersuppastpletedl Isis lifled aypy fromsthe turn
taBie® £fd ddiBpei il 1?%5‘&% rﬁ)@ﬁfﬁeogh[bgl. i #e cilugsmg cohfiBlon, the other

transverse unit are
side of the rib 6¢ of the transverse unit 6 touches the other side of the rib 11a of clamper

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.
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hook profiles. And bosses 6b at the front side of the
transverse unit 6 (refer to Fig. 39) are nounted into
the camprofile 65c of transverse slide plate 65

(refer to Fig. 39). Wth the pivot at rear side, the
transverse unit 6 will rotate to a clanping position
when the transverse side plate 65 noves fromthe |eft
[0dil 4kFigo54 plows ayleckisg qusterafor traysd atrtb¢ dispstagdbyppesitianoy. The

1o‘§flélglg S&%{QI{A%%E{ 2 ﬁ g%sld xg%pysﬁ iq ﬁ'la]tng%&es%s(tf o eﬁqggexbgeagg a trigger
sl'cdeqﬂza'eﬁg andtray dodhdevesspport plate 11 is pushed

03? to aturn table 9 in order to place the

[ gﬂ%@ >l 1 P (bhare prspectiveln ailopeien and amisomstrid Yiewef the tray
10912 lccvle?sr%e rEach'ﬁlaP 1d& 1@Ver@3$ﬂaﬁae ﬂ?l@f’fgrg}rgglgg 333‘,\]/3]152@?3% Sb 53b, a

t1me of ‘unc
seqondprotrusiorG3¢ dnmgpraemxr s;n}mgl 53d. AbeifirstqRotéusidih$3a provides an

R B, SRR S b Bl
I
w1, YSEREIBU BRI 5 98 By L5 BRI o e

tragt ek ltiM:r 5 Ih@hcp]astpmprmg PPadid topiravide & Ipting efiféct esithaway lock

fro turn bIe .and ¢lanmper unit 10 is at its
ley pg bia e hthF Pasifipy, ?%étrﬂﬁa‘if’t‘%l%53%lﬁ@°6?%elﬁl order to

créétgfﬂ sﬁfblé loekihy l%ff@@c v@l{enttﬂ@stbﬁll?e@?l‘beﬁ%elf g@ﬂ tbu(gmtx%h' mﬁﬁlg profile of

he other sidé of the rib nper ppor t
ﬂlsltrag&ermdenime&bru ngs down the cl anper support pl ate I
unit 10 .no

101170 htofuBlo BByt comté it SmAntp sl Baciap tuggg i and
op&nirig dpefatiohUTicahdelrefefted &Pad PhklaithE bferatash t%tHi’W% adray T to the

| ocki ng systemfor trays T at the disc stand
lé%éxoﬁlﬁ@ﬁﬁppmmé( | ocki ng system uses a tri ggerl ng

O -
bdt@ddmdantpear 135 @aéluaﬁktﬂmﬁﬁé&ﬁm$fy®e§ 6618 &lak IE | Big 85 7(&Ro 57(c) are

n\lglewalgd an isonetric view of the tray |ock |levers
argedpian vigws,showae trandesk eyers 3| in decking trayssk at standby: position Y.

Fig! 9§ {sUSpe?Shecir vitw St ARRRSC dHah ei?fpom ﬂ}fﬁ&&%ﬁfg in a state in which the

protrusion 53c and a Iastlc pring
traps o anadoaked BBthe ;standb;dpasnmn Y. The eray$ Dek thegtandbd p6ditié0Y are

b.53b t a stable
tophs¥rizmacibi BYEESS frptygoine ‘oritons eoyiion Hick PueBas Psiions0 a
ardy tRhObF (I.)I%ré‘mincéicé wnh%ﬁqr gQT‘éPé 8G¥erl B8nd &Y e&h%géwsﬁﬁm X
tray | ock | ever . [astic spring
(opemiriyieperatspni glses f eh:lpnlent lobleing pasitibwetherel th&'trayﬁB are locked in

@ B S e e dist PRt oo, Deamtthe disf Shangerd t al times
castieug op@ationtdo ¥bdkasdy Taahe shifmehCBREhg betléﬁ”Qﬂérscm? %Peratlon

touching a |l ocking profile of" the trigger slid
(swch asdyinving traph b betsen discstrdoppesition and dwwcczoednngmproducmg

po%itmﬁl ys QP&‘?\H% %e rgco%ltng)a gpro&uchgge %0 it movmg up/down to select tray T).

[0116] 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 53 and trigger slide plate 52. For type A shown in
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openi ng operation.. It can be referred to as part of

the operation to drive a tray T to the disc exchange

position X. [0115] Fig. 56 (discussed in nore detail

bel ow) is a diagram showi ng a rel ationship between

cam gear 114 positions and | ocking types of the tray
57(a) to 57 are enlarged plan views

Flgh 6%3?1 dhe fizsy prograiion %\3@ pEtraglack lgvse RB igbaingpeshed gaward the
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operations to lock tray T I pent
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tray T). [O In other states, the trays
capaneve e tb«heeair &:1dk (digp memdnngr’mprouycmg @odition ab 4f it xsq:kliln@ by tray

affBiaack i 0, RehedBl g F b Rits Tl o biea e b ray rear

stﬁppdm95 HOWE/alsF U D ibase wall 88 SowaxXa IF&?Q 38. D’Qﬁuﬁlb@mpéﬁo@
pes, of Jocking condition of the tray |ock |ever 53y

| haémanst bqf@rﬁé}ae gpysd trrgggpgg gyhentthe tray fack Ae@ﬁ gnkeck profife 53¢ is being
P8 o7 ook AU Rl b bRy ik
foTashat petied sor thyt i cdybd ushéd by triggenslidesilate 532e enfagt Méth the tray
dtrl er sl l?ge plate 52. This creates a strong stable

rI‘Y}E WErdi tion in which the trays T cannot nove to

[0A0Y] F 1@0§9 fs' ?@rsp’e:&‘ivet VAN o?tl&hﬂé@cﬂaﬂ%ﬁ 1%0@?@)% §iﬁ§ in a state in

trigger sli |'ate 52 noves to
whigh thth'@a}fsﬂf e lmk@d atidic stand Dy positibh &' tTheg@emrdHig/rdproducmg

f t he .first t
<B4 0 B BULET A b5 oS P ol e ways 1,
T2 mtledskeldQﬁ ktiangby Ilbvs tWREY by tfadYock 18V Shraad tfas»qlsarls&)f)gar 95. Trays
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ciT%0117 The g
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[0119] Fig. 60 is a plan view showing the locking system at the recording/reproducing

section 70. One portion of the locking system is for the transverse unit 6 and the tray
driving rack unit 60, and another portion of the locking system is for the

recording/reproducing section 70. The locking system is to ensure that the disc changer 1
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driving rack unit 60. Regarding to the other trays T,
they are bl ocked by either tray rear stopper 95 or a
wal | of UD base wall as shown in Fig. 58. An unlock
period only happens before the trays T triggering,
when the tray | ock | ever unlock profile 53c is being
ushed by tgle second protrusion 52d of the trigge
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[ l,f unction
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IW/SWO SYSSUR BRY Wi ce. The | ocking device used to
[oag iy Egesi(h z§1df62'('I9tdr99 1 el bhdh glegﬁ&ulvs\ogrv{ showif? the first lock

| ocating the transverse unit- tray Vi ng
leysriH3 5@ logling devdexofiibie Hise nhm@ea iptvd eonditingisi frgeserdqawmgs

L R TR AN T

engégiescxillt}t heeqrasothqe o4 oﬂééec@ﬁ@pﬁy\g@h qul ﬂieﬁéb? I@él@ﬁgi‘the second
0ss. One end of both | ock |evers 93, have bosses

Plﬂfﬁ gearildd e At thiptige; grar testh bkléweegngamﬂ:wnhmacl@zmr fheof a tray
drVfe 18tk 64 deﬁ@\é@mﬁg@ﬁNﬂg hietg)%K Widn tl‘ljer yh(gr%\;eorﬁél%é elsteﬁ 8tandby

create maxi num ect when
-positmhi Y endno rapeT arecht discaycogdiag/réprbdicimgpbsitione.ond UD
gearFlgo(%(a) and 63(b) are a plan view and a perspective view showing the first lock
lever 93. These drawings also show the first lock lever 93 in a state where a hook portion
93a of the first lock lever 93 engages with a gear tooth 111a of the second play gear 111,
thereby locking the second play gear 111. At this time, gear teeth 111a engage a rack

gear 65a of a transverse slide plate 65. This condition will happen when the tray drive

39



[0 120] Figs. 61 (a) and 6 1 (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 111 a
of the second play gear 111 to lock the tray

ral DY KPR BT 10 He ik spOT BB iapin gosiign & and dgeransverse
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cam gear 1|16 eatates ¢ve pogition fon eskckingwhafjsst bdckde\eheﬁv Irhehis state, the

t k | ever stat e er a hook port
pIASH off e Mifen i Bl 125 i B incoadth S de AR R GEQ ey
plap/@tohkwsiera(@frayanevmgmdmnbay gear | 11, thereby
| ocking the second eaf 111. At this time, gear

[0 bk Fiej 64 isja plarevigy mega?cs@corgrb@pk bvar B asa lqckingyievise in the
d1§<]: &l‘f’a‘ﬁ 91! At ﬁ:})gg stafgrklllé\zﬁgy?{ge'ﬁi&ga r ayd%?fc%? {;llh M‘ae «?f tixe second lock

tray B Ve

lewmﬂzﬂrmga@srﬁpclngl ptofide PGBH ofl dgecendUD ddaeand RORVBE S€cond UD
|§$ te.65 noves to clanp the disc to conduct disc
gagd dﬁﬁ@%%@?o&fweﬁ IOPelm}igq:fi gpck gean 32bsof P ragk 32 elhis

co?ﬁﬁmnr\glll (ﬂ;@;&{%ﬁw tﬁ%%ggrdg%&g&dpglﬁg%eén kol c% etg B Lg)gdown

this con Ioc ever
mpiergentrte sclect caamygl‘eﬁw dgving\te t}ie]récofdmgél'epl(d)dumng poditiosZ.

he cam ear oove where the
25 L LR Anstinet % eV efpdoedhe aefnd ekt §4 Bnd BEjsecond D
geédk I B0 ih QA -unfdclied Sstdion A rdﬁu@@d PbﬁWn@hQWfﬂﬂ s@&md lock lever 94
unl ocki ng condition of t first lock lever 93. In

enteys dnte @dm@m&woﬂlmw%@i éh%bomd;Uchcar &0 totlogk theetavdtion gear

trzﬁﬂ T%xé ? I = égar @9 %gs %j ]?Oé'gg{x gb? (A 0511"%;( emngﬁgre?nent with the

pmtrhd)cd(pdnoIeMa offthe Jdv0fié 1dck l@s‘ﬂr 940881 Aipnbiednoflthd Secdn@UD gear
cam gear groove 114c, where the sanme position is used

1% change the st ate of function |ever 125. [0123] Fig.
[O§§6]k151ﬁ36 ? 1§Q m %%%ﬁ%n%te}q%ﬂgg StattlHifte §)ecoxtlcpl%ck lever 94. In

this state, a boss 94b of the second lock lever 94 fits into a cam gear groove 114d located
at a first range 114d-1 of the cam gear groove 114d where the second lock lever 94 is
directed to rotate in a lock direction. Fig. 58(b) is a plan view showing an unlocking state

of the second lock lever 94. In this state, the boss 94b is located at a second position
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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). [0124] Fig. 66 is a plan view showi ng a

| ock |l ever 94 as_a_ | ocking device in the disc
1S Qg thecam geap grooye A{ 44 whergrihe Wcmﬂé lockdeveg 9p ispdirestrsdo rotate

P& drl166k &flé%u@ﬁ ThEe$E 9‘$ne g&‘ﬁf} 4 ordéhn g%?%?ci Ve d44d,

| ocking profile 109b cond gear an
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ck 32. This condition
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crghfe RO Iy ot APkt AR £ieha? of BRR C I8 e ariven

toghe) dise etdhhdgebesittort Xe Ween it dagtKedr 12 kotBtds § ixﬁa counter-
d torotate_in a lock direction. Fig (

018‘:1?}1’15?5§FFEW’ Shotimn g sfinstirbenite ghesdisg gandby Hohlélogé%mibe range
of Rskions e Em@ﬂ wﬂlﬁbe%‘l‘l%&ﬁ%ﬁ dayﬁt]l‘ft of $n 4R, i s | ocated

at a second position e cam gear groove
(0128 kigwhkisea netm)estemndwlsbmkmga\seate SHwhizhdhe et géhrtltM is rotated
di rect.i on. re is only an

ck
tofagé({asttgw fPr P‘ﬁﬁ‘&}(lﬁg ﬁ}? sg%dgg%h, leﬁq:ro%v §n 1his state, a\mgplgn ohthe

funstich RO& 16Q {
I ever]é125 [gclliglgé@gﬁghe%tgfa?lgg ghép%l%ﬁ vflae(gvegvaﬁ&pgslt&p

(eﬁa?loqmt)expl ai ning an operation thereof when it

[Og1 ??]gf:lg I‘°‘7olnirs] a%ggggf%\#asig & g\gﬁg %g(l)]ti]ltﬁlglr()(gglﬁg %gq\ém%{p ekiai prevents a
mevand of therrecortialyfreodudid dg3§bct161|i‘ 6o tMen oASLERR iradd F i¥hd the
rotat?fﬁm a cl ock-w se rection to RESET the tray

regerding pr@éaqln& RpeitignZ; The b@kmgcﬁysmm ceineroteetythe disdohanger 1

Tonate] [ ' Qsi tion,

PSR irfl SRR T er R A ls i DR AT a8 on o

reaor@ing)ﬁtemﬂuthh@opaamdn oAt the righedideot tignshers@llidefplate 65, there is
1'ra({llon V£ 126 froma. | evel for engaging to a

PfPY Eta igh g qapable of geing inp apy, gé@olng?v -1 tcr 33e-ppfithe UD

rack 32. The holes 32e-1 to 32e-5 correspond respectively to the recording/reproducing

positions that align tray T1 to tray T5. With this configuration, recording/reproducing is

locked at a current recording/reproducing tray T position.
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gear 110.. Fromthe PLAY DRI VING position to the HOVE
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.

And in a range of positions C, trays T are driven to

t he di sc exchange position X Wen the cam gear 114
[H180hFigs 72 is amloching spstemshmeiany tabledfor thetrecordingtrepripdaging section

7?2%% 'gﬁ o eg,gtgvr%{}? %goscﬁc?s’?stgliﬁxﬁﬁ? Sig aqg/lg%/eggg i(llﬁtk: tg%]\ée&(ol i gt/rrza%roducing
séctioy g0T2 to T5 in order. [0 128] Fig. 70 is a

ﬁers ective view showing a state in which the cam gear

[C134] Necdlgssdp sy, thepresens dnvention isgrot limited ko thy foregoingcambebdiment,

sholy bty B B SRR SRR A v nd

s@@alof thegireseaf inebtiont i on system (elevation unit). [O
129] Fig. 71 is a perspective view show ng anot her
| ocki ng systemthat prevents a novenent of the
recordi ng/ reproduci ng section 70 when one of the trays
T is at the recording/reproducing position Z The
| ocki ng system can protect the disc changer I from
external shock and vibration if there is an illega
power off during a recording/reproduci ng operation. At
the right side of transverse slide plate 65, there is
provi ded a pin 65d which is capable of going into any
of holes 32e-1 to 32e-5 of the UD rack 32. The hol es
32e-1 to 32e-5 correspond respectively to the
recordi ng/ reproducing positions that align tray Tl to
tray T5. Wth this configuration,
recordi ng/reproducing is |ocked at a current
recordi ng/ reproducing tray T position. 41 (0130) Fig.
72 is a |locking systemsunmary table for the
recordi ng/ reproduci ng section 70. At all tinmes, there
Is a lock systemthat is activated to | ock the
recordi ng/ reproduci ng section 70. [0 13 1 ] Needl ess
to say, the present invention is not limted to the
foregoi ng enbodi nrent, and can be variously nodified
or corrected without departing fromthe spirit and the
scope of the present invention. 42 Clainms 1. A disc
changer for storing a plurality of discs, transporting
a disc selected from the plurality of discs, and
perform ng recordi ng/ reproduci ng i nformation signal on
the disc, the disc changer conpri sing:
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a plurality of trays which respectively can be | oaded
with discs, can be noved substantially in a
hori zontal direction parallel to nmain surfaces of the
di scs, and are stacked substantially in a vertica
direction perpendicular to the main surfaces of the
FLscs; a tray driving gear unit capable of shuttling
Claimes ¢ r ays between a standby position in which the
trays.- are stored in a nechanical chassis as a housing
of the disc changer and a disc exchange position in
Lwhi cA diseechanggrdonsterigy @ pluralitgl o6 disvgrdndpodting hidisc selected from
neghgﬁic |.. chasgsi s, thereby the discs can be gut on
the plurplity\of dises) and petferning rerordiag/epsgducing igfaumatien sigagl on the
dREShag; ' i electrical notor to generate
hﬁi@?ﬁgéggggg%§gg?%g§$ving the tray driving gear unit;
a t r aplurality g€ traysgwhioh respeqibielyecanfbel 1oadeld vgittudik@g karhige moved
he trays i.n the standb sjtion, the unit capable
s aptiaf g BirizoniebgiEecrioh sngReLIOvH stTlees Phihediice: g ar
t9QRE siB¥tdntiafl Li£h vEIRCACS A¥i ’ tgu?fﬁ
) dri visng t hlg ?r ayg ou?v\qgfregg?é gﬁf”t&ﬁe n%lgtﬁg}rl}él:@gi c gésssqfsthe
disesnvar d t he di sc exchange position; a
recor di ng/.repr oduci.n it .for recordi ng and/ or ..
" opr BHBRF Y B it (8PS g Hing i racheigenconghy position
inf wikigh gﬁ] tﬁa')'s aRsstéd @A & URhaicd! Blﬁiss%‘%@ alb8sifg of@l\é!cﬁ’&acthaﬁger and
recor di ng

¢ reproducing unit with the turntable in
a Jise exehangeipesétéan isrwhieh thieitrpys ateeprotredaddiutyind dmo theanedhanical

i.f .4t ) d .pl di t he t to th
M 0 L0 L5 e e A R
r acka gedrtdrivitig iledhdhiRg dri@ntbya dRANREmotdiQo glhette driving force

st.andby position and a_di sc recording/reproduci ng
fop duivingdhe travdriving gearainitdr i ving rack unit consists of

actot drhskchbe BFECARLE Eboktng faloffl 3, FORT e andby

pasttigy, isemitrapsblayf pushing albiedysao engage véth thatrap diieitgrgear unit
he tra ive rack haying a.rack profile ich 43 .
afle a&&&@&ﬁhugy st sepaple et %fh*an&é\?égayapuavaﬁ%f%@al the mechanical

chasit tovmld BRidd &Rh g)omsﬁei n the tray drive rack

al so has one boss profile which is used to drive the

t r aya tegpwsting/wpeducivg uaitdosiecoldingrand/@eemodiamg inforodatiomsignal
' he t .catch lever is operative to pull
mf%gﬂgﬁg§é¢?%ﬁ$¥ﬁég%F?¥Istandby position to the
I ec oditiélegtiod pintdagdblidoNasiihg @b reddtding)¥eprodiéing DRIt WilMthe
catch l ever, has a hole at a center which recerves a

wugHalle inp yerical ditectionsto aliga ghesierqidingderroducing unit to a tray and place

a disc on the tray onto the turntable;
wherein there is provided a tray driving rack unit for driving the tray between the
disc standby position and a disc recording/reproducing position, and the tray driving rack

unit consists of a plurality of separate parts.

2. A disc changer according to claim 1, wherein the tray drive rack unit comprises a

tray drive rack and a tray catch lever, the tray drive rack having a rack profile which
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4. A disc changer according to claim3, wherein the
tray catch lever is supported on a UD base
(recordi ng/ reproduci ng section), the tray catch | ever
noves and aligns to the selected tray following to
the recordi ng/ reproduci ng section, and wherein the
tray g | ever has a catch profile which fit into a
eReagss ‘glalhe KV geatiand mayes at a/@xqc{z‘éerwaéyomam apf avheredy the tray
0¥,
AR B WY Bl FIRT R AIEHES e G DL B By Ui
base, thereby the tray catch | ever can rotate away

fromt hook profile ,when the tray reaches at
3.0 SoAiShriByEs S drigH 1 Sl aeroiib Jeay SHADPHRT JORRgative to

L Bl Haf SR Biet Ry BOSIA o B oRlink Rbrbd i Fisifbn, and
wbcrefnl the tray cathle lavenhasdrholeatraanteatwidch/rectiveya stafi firbfile of the
%.the outer surface of the tray catch |lever has a
u¢% AY¥F 2¢k-f ace which contacts a side wall of UD base.
6. A disc changer according to claim5, wherein the
tray is stopped by hitting a nechanical stopper at
4.t he Ae&mdhhmg,e/r raeqrdidg ¢o oclginp 3swherein, thatrdy thteh tevayisdupparted on
ve further, to ensuyre that the . t

bl.e
a R s s et Prodieip siiionh G A v erTao s alis to the

selddddatdyoHoRing!t6 tidd REofeproducifiy Yection CAHANIRein the tray catch
according to claim1, vvherelnthetray drive rack ay

leverchas mrcaieh weofde whiighdfét iptoest teayi $hcmkrmeﬁleetd dtJye ehettrayggm the tray

cturev\,h tranfer
ool 2t i i B biodge RS el M Rlen g om
- profiyofdyD \base, ekt thy 88y Edteh lebé@dhnt@ta¥é1&v® #6m tray's hook profile
recordlng/reprodu0|ng g03|t|on and wheréin the

when g diay reaches ajdisgstandby pasitemnsfers and triggers the
tray drive rack to engage with the drive gear when the
transverse slide plate is noved to rel ease conpletely

5. a cl Ardicrpangen dedording by clains 4 awhekin tBe nﬂékn@lﬂidl@ af thdita§ catch
at | east one of the operations

er fo erf orm ng
e Do PR LT o BV COBHCR oA Proile et ahe M aris fack at any
trfi}pﬁosftﬁﬁloafng'tﬂ@oﬁt&f Qﬁ'gg% bf)ﬁlleftx]a cgttcg levePfias £ glhd GBS hich

conprising: a turnt cor reproduci ng uni
cantasisca sidewald op Ui basm at | east one of t he operations of

recordi ng and/ or reproducing an information signal on

an optical disc placed on the turntable; a plurality

6.0f tARN% dhafiges aedoyalﬁg td @lﬁﬁ@@t\w}{&eﬁﬁhé &8} iskitsiped by Miting a
trays being arranged in parall

mechanical stopper at the recordlng/reproducmg posmon and the tray drive rack is able

to move further to ensure that the tray can stop at correct position even there are some

variations of related parts.

7. A disc changer according to claim 1, wherein the tray drive rack and the
transverse slide plate is connected by a trigger lever structure which can transfer and
trigger the transverse slide plate to engage a drive gear when the tray drive rack drives the

tray to the disc recording/reproducing position, and wherein the trigger lever structure
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a housing for receiving the plurality of trays; and a
tray driving rack unit operative to drive a selected
one of the trays froma standby position to a
recordi ng/ reproduci ng position in which the disc is
carries is placed onto the turntable; the tray
driving rack unit having a first portion for

trétfs&?@&ﬁ‘it thi@Perk "tl?e%é’}ﬁdh%ﬁe fafk {ol'lﬁlgagé gﬂﬁ 1y dﬁ\téggetaf @%ﬁén i |

sel ection of one of trays, a second portion
trgngverse slivelpdate rgmo el tofreleate coopldtely aadarhpiag comditiok by krtamper.

rack unit parallel to the plane of the trays towards

or away fromthe recording/reproducing unit. 45

8. 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
disk changer comprising;:

a turntable;

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

a plurality of trays for carrying respective optical discs, the trays being arranged
in parallel; |

a housing for receiving the plurality of trays; and

a tray driving rack unit operative to drive a selected one of the trays from a
standby position to a recording/reproducing position in which the disc is carries is placed
onto the turntable; '

the tray driving rack unit having a first portion for translation transverse to the
plane of the trays for selection of one of the trays, and a second portion for translating the

first portion of the tray driving rack unit parallel to the plane of the trays towards or away

from the recording/reproducing unit.
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