DISC CHANGER BACKGROUND OF THE INVENTION Field of the
Invention [0001] The present invention relates to a disc changer,
particularly but not exclusively to a disc changer that stores a plurality of
discs therein, transports a disc selected from a plurality of discs, and
performs recording and/or reproducing an information signal on the disc.
In the specification, the wordi gs%f (E%cgﬁi eproducing an information
signal on a disc" refers to "at least one o rding an information signal
on a disc and reproducing an information signal from a disc" as an
abbreviated form of expression. Description of the Related Art [0002] A
conventional disc changer normal has a plurality of trays housed within a
casing, with each tRByCGHRGRGEAND caRyTaiEaptivaniigoNn one known
Fiel@/@pm@ﬁjg&%o%hanger includes a single selected tray or a main tray with
a selected sub tray and by depressing an eject button the main tray
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discStanebyRositio the stan position, the sub tray departs from the,
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o) PR nged.at a ti and to load a disc or replace a disc,
o Each of the eéﬁ?ﬁ%ﬂatggfs Sa%%rqa rgvé?é%?eﬁmaﬁ%‘iﬁ?%sported by
the main tray. This can greatly inconvenience an end user since, more
Des&iﬁ{bﬁh@ﬂﬂ@keﬁf{% %aggping the discs inside the disc changer for a period

of time, the user would not be able to remember the correct arrangement
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_ suitable signal, together with the main tray carries the disc into the standby position. At
the standby position, the sub tray departs from the main tray to carry the disc to a storage
rack within the casing which can hold a plurality of disc to be played. With this
configuration, only one disc can be input or exchanged at a time, and to load a disc or
replace a disc, each of the rest of the trays have to be ejected individually transported by
the main tray. This can greatly inconvenience an end user since, more often than not,
after keeping the discs inside the disc changer for a period of time, the user would not be
able to remember the correct arrangement of the discs inside the disc changer and to find
out, it will be necessary to inspect the contents of each tray.

[0003] Another known type of disc changer has a number of sub-trays arranged on a main
tray and the main tray is used to transport all the sub-trays to a disc exchange position.

However, 1t is necessary to have a main tray which increases manufacturing costs of the



With the above-described two types of conventional disc ch_angers, _
changing all the discs is inconvenient and requires a long time. Furf[her, it
is not possible with a. single instruction to find out the titles of the dlsc_:s or
check which trays are empty. [0004] A further problem with a conventional
disc changer is that it uses a complicated configuration to select a tray
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tray) before it can drive the tray to the recording/reproducing section. Still further, a
large space is provided in a conventional disc changer to accommodate the tray drive gear
and tray drive rack. This is needed because these parts move vertically in a up/down
direction following the recording/reproducing section. Thus, the height and size of the
disc changer will increase since these parts cannot be placed within the space within

which the tray drive rack moves.

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



preferred embodiment makes it possible to check directly and visually the

discs stored inside the disc changer automatically with a single button

operation. One of the preferred objectives of the present invention is to

provide a disc changer with a tray driving rack unit requiring a Iow_ n_umber

of parts and having a simple design to perform the operation of driving a
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opti¢alyaiss shangay formarfersomdingleeproshucing tinit. operations of reproducing
information from an optical disc or for recording information thereto, the disc 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



An alternative expression of the invention is a disc changer f(_)r stori_ng a

plurality of discs, transporting a disc selected from the plurality of .dISCS,

and performing recording/reproducing information signal on the disc, the

disc changer comprising: a plurality of trays which respectlvely_can_be

loaded with discs, can be moved substantially in a horizontal d|r_ect|qn
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tray onto the turntable; wherein there is provided a tray driving rack unit for driving the
tray between the disc standby position and the recording and/or reproducing position, and
the tray driving rack unit is formed by separate parts.

The tray driving rack unit includes a tray drive rack and a tray catch lever to move
the tray to travel between the disc standby position and the disc recording/reproducing
position. The tray drive rack moves a second play lever and then a first play lever to
trigger a transverse slide plate to complete the clamping operation.

[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



[0009] According to the embodiment, tray drive rack moves in g_horizontal

direction. It is provided within a mechanical chassis, and _speC|f!caIIy ata

low position within the mechanical chassis. With this conflguratlt_)n, the

tray drive rack is able to have a stable and constant support. This

ensures a stable movement of the tray between the disc .
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recording/reproducing section brings the tray catch lever into alignment with the selected
tray in an up/down direction during the tray selection operation. There is no need for any
additional driving gear train for the tray selection operation.

[0011] According to the embodiment, two parts (the tray catch lever and the tray drive
rack) are used to drive the tray. This permits the height of the shaft profile to be reduced
by half. This configuration will remarkably facilitate the control of the straightness of the
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



achieve a good contact but less friction force genergted during a tray
driving operation, a round smooth surface ring profile may be formed
inside the cavity within the tray catch lever. The r.o.und smooth surface
ring profile contacts the shaft profile of the tray drl\(lng rack. Fu_rthermore,
the outer surface of the tray catch lever also has similar round ring
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lever, the tray drive rack can move further after the tray hits the stopper.
[001A} thieng preferred embodiment of the present invention, the tray catch lever can

perform an "over stroke" when the tray reaches the recording/reproducing position. That
is, when the tray hits to stopper (which functions as a recording/reproducing position
stopper), the tray drive rack can still move further. This ensures a tray stopping position
where the tray will always stop before the tray drive rack stops.

[0015] Note that it is important that the disc stops at the centre of the turntable when the
tray stops at the recording/reproducing position, in order to have a stable and accurate
disc clamping operation. For this reason, the movement of the tray from the disc 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



time, the tray catch lever can rotate by some angle in order to avoid
stressing the shaft profile of the tray drive rack. [0016] In one preferred
embodiment of the present invention, a simple trigger construction is
used to achieve a gear engagement between the tray drive rack and the
transverse slide plate. A second play lever is rotated to push a first play
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Fig. 1 is a perspective view showing a disc changer according to the present
embodiment in a state that all trays are opened;

Figs. 2(a) to 2(e) are schematic side views of the disc changer showing various
operations of the trays and a recording and/or reproducing unit of the disc changer;

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

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. 71is a bottom view of Fig. 6 focusing the tray triggering unit;



Figs. 8(a) and 8(b) are plan views of a focused part of the disc_ changer
showing a moving process of the trigger slide plate for trlgger!ng trays;
Figs. 9(a) to 9(c) are plan views of the trigger slide plafte showmg a
moving sequence thereof for triggering trays and Iockln_g/unlockl_ng trays
in a standby position; Fig. 10(a) is an explanatory drawing showing
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Fig. 14 is a perspective view of the tray driving gear unit and a gear mechanism
for driving it;

Figs. 15(a) to 15(h) are explanatory drawings showing a sequence of “RESET”
the tray driving gear unit;

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



8 Fig. 23 is a perspective view showing a gear engagement around a
switching gear. Fig. 24 is a perspective view showing a gear gngagement
around a function gear. Figs. 25(a) and 25(b) are schematic side views
showing a first gear train changing system by a switching gear; Figs. _
26(a) and 26(b) are schematic side views showing the second gear train

chapging,system by a.function gear; Fig. 27 is a perspective view of a .
fu n(g%hg”%ev‘%e? RRORCRINEGRYY é%‘?‘mf%a §S3ERANSRLEBIsaitiIOURihR 38tohing gear.

a plBigVisvisshpipe i cam e akoRit 28 (LIS AREESRGALNE View, SRowiNG,ear
the }guter%grofiles at.the lower side of the cam gear; Fig. 29 is a bloc

diagrath for exiIinii) ASWREAMEIHN WS Biahe Hioviee mEetasnrintikanging

systdischghagwieching ga&«jsh a glan viﬁw shov;/__i_ng a391?a)r :(r)a:i))nlzng)aatrr;l)é .
clo stem in the disc changer; Figs. a) t ‘

Si%eﬁ%h%%aﬁ?@@ﬁﬁé%mm SISENTHRYY Dpt Bt thh Retsandigdpr train

changinircliethybeanfigedtnigs:; 32(a) anldd32(k|J) arerergge_ctlvele]e\\//viséW
showing a trigger gear and a trigger slide plate; Fig. 33 is a plan vi _
sh%ﬁi%zlééga%ﬁ?‘a%ﬁ‘?&%%\?&ﬁB 1 5{SEHPThIENETISE achesien Figr B4l a

asseperbpeativieioiew showing the components of the elevation unit; Fig. 35 is
a sii;Ie vi showi %a step-like cam profile on a right side UD rack; Figs.
36(a}gan§\€é25(bs) %ﬁr’l PSRRI e SHBSHEiively showing the
recidinifpioslpeingesactianat b URRETHRQSERSEIOR AN IRWRL TIASLE the
position; Fig. 37 is a plan view showing a gear train of tray play/stock

cam &tem in a disc changer; Figs. 38(a) and 38(b) are plan views showing

the Fip\mant blodtiinguiay forlatpeandha siacRiRRdhYRAs oD andhe

mec ea%?slgzi Qg/tlileep 5%%ucﬂgggggsition; 9

Fig. 30 is a plan view showing a gear train of a tray open/close system in the disc
changer;

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

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

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

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

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

Figs. 36(a) and 36(b) are perspective views 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;



Fig. 39 is a perspective view showing the components of the tray driving
rack unit; Fig. 40(a) is a perspective view showing an assembleq state of
the tray driving rack unit; Fig. 40(b) is an enlarged perspgctlve view
showing a substantial part of the tray driving rack unit; Fig. 41(a) is a
perspective view showing an assembled state of the tray catch lever and
the tray drive rack; Fig. 41(b) is a plan view showing the assembled state
of t#égtrg CAPRTRGEH YRy TS haYy BEvES seRoRE S () tiRedrasctioriag rack

unityiewitakenaalengplingédive 41ein HigwAddbh Fig A8 i aRer 8?%%33)/ j:ﬁW/ing

lshcmwing the tray drive rack and the tray catch lever engaging with a tray;
rac »

(Flilél.HAS(a) is a plan view showing the tray drive rack and the tray catch

levefigergaging:viii @ dtaypErighA() 5ed SREURALWRKLIANEN BIONGHINE tray
. L43-L43 in Fig. 43(a); 43(c) is an enlarged sectional view shpwmg a fltt.|ng
dnvbr%ﬁ'ﬁ% P ke tray catch lever to the long shaft of the tray drive rack; Fig.

44(B)gds4 @lein ¥iesspbeNNing the §M’Qﬁga@%%@ agRe m&gt}gyl{‘%c]jx_lever
ase; F 44%%5 a sectional view taken along line L44-L44 in Fig: 44(a);

and |§.trzf‘1(é?l}"se nlarged sectional view showing a fitting portion of the tray

catdhe leves)ti Ehplzgﬂidevs|Qicﬁ$ﬁk§t§iéj§s¥%%w&%%@a§ﬁh%iﬂ'§fy%§{@ fver and

h 45 dc? are enlarged plan views showing a moving sequence of a tray cgtch
the l'Ire'gl errtlc‘)’edlf?\(frk’trays from disc standby position to the recording/reproducing

positign Kigss 466a)itaA6(ibhateien | argad plan yiews showing g spauence

of an operation of tray driving rack unit; Fig. 47(a) is a pottom view of the

tray k%f%?éslflﬁ%lﬁ%ﬁé? tﬁ‘g“féEBYﬂ%#&ﬁ%ﬁ GEINg 186kinpA By Fatopisdrlever
engagindBvhhsaidyig. 47(b) is an enlarged bottom view of the tray catch Iﬁver

in Eig. 4 ;.Fig. 48(a) is a plan view of the tray when it stopped at the

recor%ir?é@ﬁ?&dﬂém I%QT%W%tQ%EWp@W% #dhe tray catch lever

engaging with a tray;

Fig. 43(b) is a sectional view taken along line L43-L43 in Fig. 43(a);

43(c) 1s an enlarged sectional view showing a fitting portion of the tray catch
lever to the long shaft of the tray drive rack;

Fig. 44(a) is a plan view showing the tray driving rack unit assembled to UD base;

Fig. 44(b) is a sectional view taken along line L44-1.44 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;

10



10 Fig. 48(b) is an enlarged plan view of the_ tray catch lever in Fig. 48(a);
Fig. 49(a) is a bottom view of the tray when it stopped at thfe _
recording/reproducing position by a stopper on UD base; Flg. 49(b) is an
enlarged bottom view of the tray catch lever in Fig. 49(a); Fig. 50(a) is a
plan view of the tray in a condition where the tray cat_ch Iever_ ‘moves
further after tray is stopped at the recording/reproducing position; Fig.

50(B)\#s 4 rifetp sl prand /b of ehieot e datsheieviel dndFig. 5Q(as (lg.
51(aiis HbLOMHHEYLl e HP%&%{%‘%‘H?{E‘{%%?E% %'%‘?&Fay catch lever

moves further after tray is stopped at the recording/repro l?c_ing position;
recingA ARy Gdusing MArHE Bottortoviesy @i 1B brasecatch lever in Fig. 51(a);

Fig. i@@ﬁi i %Qy\ﬂ' nit. in.an unclamping.con lition;

Flg}% IS a si%gd%i%ag owiggﬁﬁxg?:iggﬁ%ceglﬁ rt1r|ta ina 8@%‘6%6’1%01%#3@’

Fig 138 )08 e isarolidw showinganditkingdystetinfon traysiatisc

o e Ot 10 SRR B A RN O IR ISt 10, 200

a perspective view of the tray lock lever. IS alglégf’g%n“_osrhowing a
re|a}ﬁ6¥néﬁﬁa)dé7m' ¢ glég)rﬁ‘pi‘éiﬁﬁ_rﬁh@dﬁg ;&ﬁﬁzﬁmﬁ%}?%ﬁfﬂ
Iol(g:]kI?:I;g(g;[zg;9 sgaét(?toz;dby gggitiotrf]?; %%VSQ’E?S anpétrlsop(-:.-‘g%reev}eév&%}/ t.?fécaléecvcr

MOVESHHGBF ST rspitiSicelred ﬁéﬂ@m@&lmﬂm?msg?:}ggm?nsmo?,te
FigF59 i r Me M - rfr in .
trlagg%%ﬁf’eﬁdﬁfﬁiﬁéﬁ?ﬁt&%{?ﬁéﬁﬁg@%ﬁ% aﬁ%&%g&g}m

A tRRONS S iakgirasod 1580 c

gf(égrﬁiis&eswg@ww@m&@é{Lg%ﬁeg%ga%‘%? SEeAneReY
gear.in a lock condition; Fig. 62(a) and 62(b) are a plan view an

perSpectivi Heshlengiding a vierIsirwieger wsldngckingrdduiceays at disc

standby position;
Fig. 55(a) is a plan view of a tray lock lever;
Fig. 55(b) is a perspective view of the tray lock lever.
Fig. 56 is a diagram showing a relationship between cam gear positions and

locking types of the tray;

Fig. 57(a) to 57(c) are enlarged plan views showing 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 alocking device;

11



11 Fig. 63(a) and 63(b) are a plan view and a perspective view showing

the first lock lever; Fig. 64(a) is a plan view showing a locking condition of

the first lock lever. Fig. 64(b) is a plan view showing an unlocking

condition of the first lock lever; Fig. 65 is a perspective view showing a

condition where the cam gear rotates to a position for unlocking the first

lock lever; Fig. 66 is a plan view showin(%a second lock lever as a Iock_ing

devidg iR e 294} e ISR ERPGB Pemsstiysective shewishdbingst lock
levex;second lock lever and a second UD gear in an unlock condition; Fig.

68(%) is a plan view showing a locking condition of the second lock lever;

Fig. 88(B18)d taHaAelr $idwirgan sloadmgubanioths frstseckridver.
lock-igver it £81i iBIARNIRNLLLA CATBASAE CXRIANING ARCREIATN lever:

thereof when it rotates in a clockwise and a counter-clockwise direction;

Fig 178 R d R RPEGRIT G iearsHvinechemishtinherbetsahsasam esnigotates to a

postitates ihRdrasitian fRsuplacking the second lock lever; Fig. 71 is a
perspective view showing another locking system that prevents a

movein 8t A EBPIREIEN Gdiseris Seckidavmheadaekaigiis tiay is tie

chatiger reegingAeproducing position; and Fig. 72 is a locking system
summaré/ table at recording/reproducing section. DESCRIPTION OF THE

PREHERRER BB HIMERT Shovg Heemdrerk pretemad a second UD gear
in afMledinentsfithe present invention will be described with referenpe to
the accompanied drawings. [0020] Fig. 1 is a perspective view showing a

disd EhRGeH F ARBRatg shaw peca deekinasonritam o thsteotivaioak lever;
traysid. 88210 Q?ﬁ?ﬂ‘arﬁﬁeﬂb@Wﬂlg igh &nm%%?cgig&ﬂ%‘?gdf {ﬁ&£§¥6%%qock lever;

with_a plurality of trays T. In the embodiment, the disc changer 1is ' ’
probided” with B\ HSYSOf UsHBI&aaT EXB AR B PRsTaRbGHTRa Y s

rota’fﬁ@ﬂl@ﬂ:ﬁ)dﬁﬁ@%@Hmﬂ&télmsg%l?%ﬁbﬁr is CaPab'e of carrying a
dis¢.D tg reon. The disc D may be a large disc Da having a larger
e

diami&tet b PPERRSFRVEMISINARE DA FRRAtoR Srhatrhaliamezesrdh sagated to a
positiepebe ing kiasans seeteiR@Nteyof.example. The disc changer | is

Fig. 71 is a perspective view showing another locking system that prevents a
movement of the recording/reproducing section when one of the tray is at the
recording/reproducing position; and

Fig. 72 is a locking system summary table at recording/reproducing section.

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



12 also provided with a generally box-like shaped mechanical chassis 3
which serves as a housing or an outer frame body thereof. Each tray T
can be stored within the mechanical chassis 3 in a state that they are
stacked in a substantially vertical direction perpendicular to a main surface
of the disc D, and can be moved in a substantially horizontal direction

soRarallel to the main surface of. the disc D. [0021.] Figs. 2(a) to 2(e) are
als“s"c‘"ﬁé’hg‘g |0W2t|§13 %Fé“v%”s‘t‘ﬁﬁ% dise charRbmCshamiAG Vanda ) BpithrensoRs o
houshetrays Sandfanecbodingleegroducing section 70 of the disc changer 1.

As shawn in the drawings, the disc changer | is provided with., as tray
pos%%grtﬁ&?ﬁr%ehec a%}i?f%ﬁg’r??&%ﬁmﬁé HRIFRRIchtrehast s HB i FAta that they are

Stacmcéﬁkiamubsmmﬂljzh&mtﬁbhﬂiﬁeoai&hspe@é@a&?ﬂﬁ miﬂ%ﬁﬁgﬁgm%%m the disc D,
tray.T protrudes outward from the mechanical chassis 3, a standby
o A G SR BB e aHac s arnes of
the decdiding/reproducing position Z in which the tray T is Cﬁrrectly positioned
intera ith.the recording/reprqducing section 70. The o
00 e BUSON TG Sar o Aara BooR s neeningaurious
operetiassisf3hamcithd siahabycpasitigneyrisisetrat Mﬂ)ﬁﬁﬁg(@i;tflﬁza%ﬁs%fc)%ger 1.
echanigal chassis 3. [0022] Among the Figs. 2(a) to 2(e), Fig. 2(a
s PR Rt B Mot s Poskobp s
differeehighistievelitiayrE|daftistor adiant alignadavitn @@%%Qsh%a;}tna is, a disc
standby positign Y. The recording/reproducing section 70 is movable ina
el B S TG LoV 1 P ToCey 2R Bt Besmorhephes chesis
3, a bighist fsilioway Th iwsidxeﬁemgqot@lingfaanmﬂqiﬁ@:t?@ﬁ@mﬂﬁs@%%hd a
| b) shows a serjes of disc.exchanging states. In the state shown in
R A VAR et
with|theilldserdotetiepratitivin glisesi&h (Ta Dh&*é):@ﬁﬁr@ﬁ@#b@ﬂc‘iﬂ%fﬁ@éﬁ%gn? is set at
I ed from the trays T. by mqving the trays T one by one from top to
e L Lot I A DtoPTy oo & o Ap g
entraafey showsmedenesabthesisding/reproducing states. In each of these

oS8 BRSNS oy Lomosd s edpateprodong e,
stateppMefofueimgysigrealconttiie dishidhest level tray T1 are stored and aligned with
one another at the standby position Y. The recording/reproducing section 70 is movable
in a vertical direction, and is shown in Fig. 2(a) at its highest position. The highest level
tray T1 is stored at recording/reproducing position Z.

[0023] Fig. 2(b) shows a series of disc exchanging states. In the state shown in Fig. 2(b-
1), all trays T are moved to the disc exchange position X at once. It will be noted that the
discs D (Da or Db) can be put on the trays T or removed from the trays T by moving the
trays T one by one from top to bottom, as shown in the sequence of images 2(b-1) to 2(b-
5).

[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



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 I3 respect to Fig. 2(c-1), the arrangement of the
trays T is the same as the RESET shown in state Fig. 2(a), because the
highest tray Tl is located to the recording/reproducing unit 70. The

seguence of images Fig. 2(c-1) to Fig. 2(c-5) show how the trays T are '
reSpgggg):gﬁv&_E}Ove%at%%ﬁ%e%%ec‘gramaﬁet&?ﬂﬂ dhHpsemeAsAhpoRBSET shown in
statdVioge oven), %aﬁd)@bﬁgﬁe@t&&@e’sf‘pﬁdi%@&%@h@'ﬁgf%o%&%%d 3 /AH1BE R . unit

ording  and/or reprqduci eration, for example a disc exchanging

70 B g T i o . S0 ) Sowes
sucagrsislidy olardeo thinrthesiméependigeiratippsasohig. 2(c-1) in which all the

| D are in.the disc exchange position X. In the state shown in Fig. _
[oofzg(%_ ‘,"f%’é‘?i:ﬁmPI 167 %gft?%ﬂ?‘ﬁ‘? %\/%?E‘%Ssﬁﬁbﬁsﬂécé}@&% St dnEnedordrsgrding
and/or reprodiutingopperatianoalteaysld 4 st o) erenpasitionad @kihel disg e

o hange position X, andjn.the nce of images 2(d-2) to 2(d-5) the
recof AR, ‘“s%%OSHbOB;?oﬁégfr%@ﬁp*@B% IoAIREaTdiSE Beamse

tray re clo
confpguratiana/GigeMiongdn frdritiealintieayide{ T2 aFS)mhe ARALERYNEISHGion X.

ermost one at the disc exchange position X . [0026] Fig. 2(e) shows in
In thlé%?g ?fgé))"%% ‘é‘(gfg) %@e3 e%XSP%‘;% e‘E?A}ﬁ?éthalré" b SRR I igspBrfluring
the @qteigr;g‘ ohecpeydudiy ri_pgrlmtieﬂm!? n%m af{rdf_@flfﬂ%&%ip@ ﬁ%ﬁ&? HRER0 I8

these.states. a single specified tray T is at the recording or
s e AR
closesoariyeopositiontdp & distdhcan that augmnhgﬁwgap@ﬂ%w&%ﬁmed
ved f it when the tray T is.in the disc exchange pasition X. while
o ke ShOAMGATRg Y h I FeBveiPkrSr e PRl o
posifiag Experiencing the recording or reproducing operation. [0027] The
accarding to an embodiment of

0o MB RUTGIBIT e docstengec socadng e an enbedimen el
fullmp@ edeinofaibeardin dedwithdHilys i@ ¢ordin 90R8] drigspatalisii Risstatiew ah
i 56 B0 el 0 OgOen SO St B,
and ghdhgethershansrl inrFiges;tamed dig fésdissesibnatiowiobie. disgisc D can be
put &bﬁ@%&egﬁgﬁ&@qﬁgy g@?e'fr?élvgd%gxgg its\gr@én the tray T is in the disc exchange
position X, while the disc D on the specified tray T in the recording or reproducing
position Z is experiencing the recording or reproducing operation.

[0027] The whole configuration of a disc changer 1 according to an embodiment of
present invention which performs the above-described operations will be explained in
accordance with Figs 3 to 5.

[0028] Fig. 3(a) is a plan view of the disc changer 1 according to the embodiment, Fig.
3(b) 1s an enlarged perspective view of a part of a tray T, Fig. 4 is a side view of the disc
changer 1 shown in Fig.3, and Fig.5 is a sectional view of the disc changer 1 taken along
line L5-L5 of Fig. 3(a).

[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. 3to 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 14 small disc Db having different diameters
(12 cm and 8 cm) to each other can be loaded on the tray T. In the tray T,
grooves Tc are formed on both right and left sides at the back, a. gear
rack Td is formed on one side (the left side, for example), a step up
smal) figed behiyy fagrdiffieront therisfesidé At theuhd kein reaeqehrtitiafdhedriayded on
the r2£$0, as shown in Fig. 3(b), arib Tfis formed on the left side at the
back in rear portion of the tray T, underneath the rack Td. Further, an
opehirfgofay hoak profitel T gris fommedoonbibi kefhsiael of fhedear pstierk, a gear

i lity,of fe.q. five) trays T are separately.
raclgﬁllgégagéﬁ%&ggg ﬁi?@va%}e&ﬂ%ﬁ'&/dg %ce)é%x %@ﬁﬁaan?/t?g up su ggfét?él is formed

eing stacked su aver
on Wiedeticrdetsaths, hrolpnttioutartiortivd thairsuffacksofathbatiscs Big. 3(b), a rib

{ in Ei the.trays T are su rted by.quide ribs.3
D e R b PR e I By
Td.tHarther teayeprnisanonobe duprstiletiblly srferimed zontat tifesider (laterabr portion
Ofadg{%pgg@o;pat is in parallel with main surfaces of the disc D. [0031] The
trays T are moved by a tray driving gear unit 20 provided on the left side
[Ooé@ﬁﬁé’}ﬁ@éﬁﬁ@iﬁéﬂ-ehﬁ@sﬁ@ybé"tw&mpheat&scaarm‘r@dg'a pasifiel nﬁﬁiaimﬂeing
-DESIt Vi k unit 60 is. provided on the le
a0 e R R 0 BB R o
the gises baderso reowvassshamiigRigitdethtoteaysp eifiethprayrtad dressidendb sd3a
-ansf tQ: [ ing.section 70, It is to be note
B L % AR
canypagyeisioransiali ine biuizenthdingetpusiflotex! {0R8EPThendiss in parallel with

mafeSHEINY/ FeREdGINg section 70 is provided behind the trays T located at
the standby position Y. The disc recording/reproducing section 70 is

[003L pbetsasy e mgyrdednils Sadrivinggeaguid 2B Bovididharaddeieide of
ol S 0 T8 AR i
Y. didraisdeyinganck wigoeltingpervidgbqsiibetefhsig réranuddesbeied iil. The
tray AeRAALtaikRglavw it FRigERNGE 10 T8 §4§ei%,pQXQ@%I?&a&E‘genlselftthig%Oaf

the disc changer 1, and moves in a
specified tray address, and transfers trays T to the recording/reproducing section 70. It is
to be noted that Figs. 3 to 5 show a state in which the highest level tray T1 (the first tray)
1s located at the disc exchange position X.
[0032] The disc recording/reproducing section 70 is provided behind the trays T located
at the standby position Y. The disc recording/reproducing section 70 is supported by a
left guide rib 3b and a right guide rib 3¢ which are formed on the sides of mechanical
chassis 3, and is moved in a up and down direction (vertical direction) by an elevating
unit 30 which will be discussed later.

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

mechanism 100 (described below with reference to Fig. 21) composed of a motor for
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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 15 driving each part, gear
trains, a plunger unit for switching between gear trains, and a detection
~switch, under the trays T located at the standby position Y. [0033] As
drl\m@mmhawapgw; thtrayptiriaggeafomit2lisiobatedantae teftrside ot
d té@& ‘ ical.chassis 3, and an open switch Jever 27 for detecting trays
o t(()“ggﬁ?%{e}rﬁn%%a%ra By Tolocls élrfé GO RALHBvIded at the
[OOWiquhemdwmmngxgeay dnii 20 chagemi ey 138 MouMet:Dside of the
er 2termined part of the. tqp of gf mechanical chassis 3, .
e O AR SR Ay T 9D POl G < ivep
towam thieetisbyxidngigedinsitipeKicahraxab:ofdhhdraiiditving tearaynitiRhangdar
fhe ope itch lener 27 are correctly and stably positioned in relation to
umeac’h‘l% e%wckﬂvgg%\é\?és?%oyg%e%&%c P Xég MG f??é% PispBrhsetop of the
meghavkahitabohdssisBdmintreasedhthestitipessvoighe meshanicakiohessien
RR o] it from dust. .[0034] Fig.6.is a top.view shqwing a detail of
SWltheqér:{éé?ggéﬁ%r%gé R .ﬁ;ﬁéﬁé%é}f PCTHE (L) Bgerifgumt 20 and
the gpsteswititiudes tHearaysriccthednd s aiblinpogtamadit?@ 1 aapatleadh other.

ivi rays T from .the standb sition the disc.exchange position
I\/I.Og(;wagr&?d&at a%-gs\tﬁ?g%grfﬁauﬁln?%%l %%ev%ﬁg 3 oIS %‘ﬁ%‘f 2‘5‘;%515{@ fgEse the
stifBlige piahe BRibamolethipgia rimgeogeatdst iafida das. gear 114 to

t T at standby ition. and push all trays T to enga ,

O s T B R e e S s e
chapges|idinghattie aideind syethanichldivabsis: By wiilth athosrparioses26ron20

tri Slj 2 moves ta.follow.cam profiles 3d on hoth the ta
Co e et e A BB i boRTRORR G ron X
andpditagh Bigkrrivgotith BF hheinise chegetidshbyn i, Aibe Gidgetisiig piute 52 is

' [ it 50. As shown jn Fig..7, the trigger gear 51 witha

o Es e AR D 11 SR B iy posion
andjppstnadrgove Titnatngeee tign 6yidf the Tayndgisand ddar\Mhieath d'hamigearslide
1 [ ted, Is Griven.in aceordance with. a profile of the
P oo 1T Ah iy e e B RN SRS Sh 2 on
the Higrsortinde dals 52cnpies iafgbawreai Hrofdesthe tiggeh gearoplanhiehtom of
me@RYRGES NIt arack profile 52b of the trigger slide plate 52 will push the

tri?%er slide )
[0035] Fig. 7 is a bottom view of a portion of the section of the disc changer 1 shown in

Fig. 6, focusing on the tray triggering unit 50. As shown in Fig. 7, the trigger gear 51
with a gear rack 51b is connected to the cam gear 114 by a boss 51a is fitted into a groove
114b (see Fig. 6) of the cam gear 114. When the cam gear 114 is rotated, the boss 51ais
driven in accordance with a profile of the cam groove 114b, thereby the trigger gear 51 is
rotated around a supporting boss 51c. Thus, a gear rack 51b on the trigger gear 51 which
engages with a rack profile 52b of the trigger slide plate 52 will push the trigger slide
plate 52 to move in 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 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 bgtween_ the
trays T and the trigger side plate 52. The tray lock lever 53 is proylded
with a locking profile 53a (a convex part, for example) 16 for locking trays
T at standby position Y. The locking profile 53a controls the trays T at the

] osition ntactir faces Tk and Tm of a recess formed on _
o A T . Ot RS S oy e T o
the winHbtrggicioslicle platecbadanrfiggeringitaYsnloBoss SRapadRBLRS side of

the AR e provided on the top and the bottom of the trigger slide plate 52.
© T%gs boss portion 52c¢ is fitted into a cam groove 3d formed on the top and

[003thiehingitl Ble otk es (hpshawieahohagsis &er@M%ltﬁ@g@z‘%ﬁﬁ; iﬂl‘“a't!éd?,ﬁl fégre:

. ' s RI-P3 for ttﬁéj Ss portion 52¢ of(g%i trigger slide plate 52.
e e SRS TREI TN Sor e B ot B BE i gerom of
the tsligter plate B 2ieadthoVingpatpPaiis & YT R GGERM P D3 @ddw mq?]%@ﬁled on

th P2 is a. "TRA ITIOI%% ath located bejgween the "HOME" path Pi
e B DAl 51 i, (o) Evie b i e
moveighretrigePslite flateos2rinrthe STRIBHE R fritsB& headsving rib 523
of the trigger sl late 52 i ching the. trigger rib Th of the 'tray T,and
rea yﬁg%ﬁﬁﬁjﬁ%@)ﬁfﬂ% 5rrl%ove 0 zi‘r%gsfl?ﬁéh[? Bﬁigﬂ\'b‘oﬁéz_%‘: lgﬁﬁhgjd_rlgger slide
platqé%g]rﬁbgmgﬁa)}td’g@s)&ﬁm@@Ei%/’i’r!ga&eﬁ@i@a%ﬂﬁiglggg}r@;]qi@aolate
” %’%' frgeering the trays T and locki gmg_:g,cki gthetrays Tinthe

TRsg‘tan Ey pos iegﬁ g?.c %%%.ykgfggeseﬁgl\%s tﬁ e‘?aé}fopel ﬁ’é@/}%‘? J@Wﬁﬁ% path

P3. position. A first protrusion profile 52e is touching a rib 53b protrudlng from
i er.53, thereby.a movement of the tray lock lever 53 in

O S o e LRI oo Sl

“TR6ehRgtib EdftwedMoandbTitg tfatebyitrayssTidrglincked @utheng the

. ition Y .~When the hoss portion 52c of the trigger slide plate .
e A B T Pt i 9 o crving
gearawdy2from the rib 53b, as shown in Fig. 9(b). However, the tray lock lever

A il r in i e condition as Fig. %\}0040] This is due to a
oS RO SRR L R T s
triggering the trays T and locking/unlocking the trays T in the standby position Y. Fig.
9(a) shows the trigger slide plate 52 at “HOME” position. A first protrusion profile 52e is
touching a rib 53b protruding from the tray lock lever 53, thereby a movement of the tray
lock lever 53 in arrow F or arrow E direction is prevented. The locking profile 53a is
touching the surfaces Tk and Tm, thereby trays T are “locked” at the standby position Y.
When the boss portion 52¢ of the trigger slide plate 52 moves to the "TRANSITION"
path, the first protrusion 52e moves away from the rib 5 3b, 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 53c of the tray lock
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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 arecess formed on tray T as shown in Fig.

(€),the d 0 52d alre pushes a convex part 53c of the
leve%ré% It(E)c %X?er\?/e 0 ano}?ﬁ tF%é%aﬂﬁ?vgr the firiotkdEver B bty E and
“uninalfiréotign ‘Bf arrow E and "unlocks" trays T. [0041] Fig. 10(a) explains

pari oc |ons fthe bos tlon 52c of the trigger slide plate 52
[Ooéhjm g T—?@V{/ﬁ?‘ pél%?tlton G'te%h }%‘@’@ mﬁ&@ﬁ%ﬁ"@j@&n@?r@?ﬁ}@ trigger slide
plaﬂ%ﬁ?lG@ER“%MﬁhlﬁdlmomQﬂiWE‘W@(@}@@@&@@@grﬁ{dlﬁ%m a

,trl f are.in. no stress condition. The stress
T_Iﬁ]%c?g%%sgé asg §§i§§) pgﬁ% E@:Zaz 8?%%%9&&%%@5@ RaveugBrgger
slidengd 44l OMB2 Hasitiom Qs frdes then TTIRIG GER' st%@§|{i%e%%§%ol%gm@ss pomon 52¢
“TRANSIT ). a side view of the tri
o o e Ko sl o S pesiome kger Sh
posmlsﬁatmw:glsm iy A NICT EMyage shem vithithel tay) diving08a¢ U% of the
trig Q. @B oving sequence, the opening of the cam profile allows the

0SS oﬁlon C to release the stress trigger slide plate ribs 52f and
004é1u$ntt@ffi€%m@lﬁiﬁkémd1tmn Q’huﬁﬂh@@é&sﬁﬂ@rﬁg&%@s@jﬁb%tggggﬁays Tto

5‘%9 ate gﬁ n re rn.to "HOME" paosition following the other path to
- ﬁae%é b0 8 5oy rﬁ)‘ﬁlﬁ%%ﬁﬁ%é %@ TRAGH TRV PR U rifopRening
of thhealisprefidh ahgwmglﬂmns)f)muﬂhéstaﬂﬂfﬂeﬁ%lﬂlﬁ%ﬁ%m&ml&% plate ribs
5of ﬁg&g@% sition 7, bendj str S start to increase on the trlg%gégsellfde
plate ri r&f at the 8’6%88‘%&‘? rect??)) ftcaﬁ’ tP&?tﬁ@%‘?ﬁ K &15& glide
plateh sressaun tigHeOMES p&aﬁeasm&ﬂammgeieamaﬁ%theawaefs%
oveR éﬁﬂs ni the.cam profile and return to its origin
ve L%ltlo%\ﬁgéﬁé% osft%n n[%ﬁzgﬁylélgsr PP 1RES SR G fRwee position X to
the @ag@l@emnmnﬂ dlsengagement of the tray driving gear unit 20 with the
0045 T gAtar itio ?w en.the tra s T are at standby position Y,
[ Ir‘jore they are fri g%:lgl B ﬁ%lélt,gr sﬂ&é bﬁ%ﬁlet%ﬁjcrﬁfeq‘%%ﬁ?%ﬂgﬁﬁqéhde
platpgib éAGaibd evitloshe diagcdriving waalsuhit 20;) Aﬁ&eratb@sifﬁyﬁq&afﬁe stressed
wigddO9RIE G e oer, e plate, 32, e Lav e
g% ear rack Td wil engagrg V\7d1| Rtf?é[ t%e rigge 1de ate % moves to an opening
on the cam profile and return to its origin posmon (“HOME?” position).
[0044] F igs. 11(a) to 11(c) show the engagement and disengagement of the tray driving
gear unit 20 with the tray T. At an initial condition (when the trays T are at standby
position Y, before they are triggered by the trigger slide plate 52), the gear rack Td is not
engaged with the tray driving gear unit 20. After the trays T are triggered by the trigger
slide plate 52, the trays T move forward and the gear rack Td will engage with the tray
driving gear unit 20. Thus, all trays T will be driven forward at the same time to the disc
exchange position X.
[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

18



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 thg
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

rack.. T ves.the tr rivi ear. units 20, and the tray lock lever
o s L Lba s T DL 5 RNty B Lstaett e e
recefisckirgeprofiteb3acandfecsusfpee dijtafiye Terasseseale t@?}vﬂ?@@rﬂf@%ip

t , t frays T from moving towards the disc_exchange position
e e ke VB RGP e 1455 Fhah fothesach o the
stangtsnpibyitpositicherfithtepfostipratrsdionfiRe widhe Higwes ﬂﬁd@ matp%_'é%ﬁghﬂed to

ta the lock lever rih 53b and ali and locks the trays T at the

e LAY o0 ralone) oo ey e esprogeghown
in Figef(®f the tray driving gear unit 20. The reference numeral 24 denotes a

i jve gear which drives the upper most tray T1, the reference
0 B e L R P St T roay s
numgrah2éhécoppen mmq»sﬂragagiriﬂemﬁh&li@Wdﬁm%H@)bg&JH@)@E@I}?@'P9§1e t

5 tes a bottom tray drive ge hich drives the lower mos
e A e T PRt RGN RPLSB o BRES S Piact Ang beHgthan
the yrnovevpstwediivengddrs atjacentsteachotherathish €naklasithe @éﬁfﬁzels a
or.25 10 .have.ad turning, and the reference numera
o R R TS SR e B b v grranee
numel 75 dendithse pilastic ringdRAteHdme trivengear B4is g&maﬁaab%shal%%%ther
1 ight fitting.. conditi rotates as one solid body with it. Fig.
Whlési}n?)r\%sg %tsc%{r%wp ete %aggin%fgf %%E r%%vgrﬁﬂ%%?%ﬁw&@%%ﬁ%e
numgrgl 2B dsndive plistit ghag 2SI tprovleed Withwisiapperdsas aa?e %31%;?@, 24,25
dri r 24 is provided with er ribs 24a, 24b. [0047] Fig.
e R P b
condifeghansietdies deving soliddshpwithniFigig 4] 3ke) Sh@%@@%rﬁﬂ;kl‘@fetgﬁs&ﬁbﬂy of
iV ' ise ed.with.a tr ay gear 112 whijch.is driven = .
e VBN RO oM BN ISR AU S D
SIOPHRigEti® A the Zhakegenrti2y drik\@antd4dtateoividbé veameopisection JEhe4b.

osspoaAER e oo R A el e o
mechanism for driving it. As shown in Fig. 14, the shaft gear 21 of the tray driving gear
unit 20 is engaged with a tray relay gear 112 which is driven by the cam gear 114. When
cam gear 114 rotates in a clockwise direction, the shaft gear 21 is driven to rotate in the
same direction. The top driving gear 24 also rotates in the same direction.

It is to be noted that a metal spring 26 having protrusions 26a is provided at a
Vicinity of tray driving gear unit 20. And, the protrusions 26a of the metal spring 26 are
touching to side portions of tray drive gears 22 and 25, thereby friction force is provided
to the tray drive gears 22 and 25 so that they are held in position before they are driven by
actual force from a electric motor 116 (described in more detail below with reference to
Fig. 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
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vicinity of tray driving gear unit 20. And, the protrusions 26a of the metal
spring 26 are touching to side portions of tray drive gears 22 and 25,
thereby friction force is provided to the tray drive gears 22 and 25 so that
they are held in position before they are driven by actual force from a
electric motor 116 (described in more detail below with reference to Fig.

1). [0048] Figs. 15(a).tq 15(g) show a "RESET" operation of the tray
Speeéﬁ%ﬁr&%%%‘%r‘”ﬁﬁ% S%Ih%@??%é'é*ﬁ%ig?ﬁ R whirure fdEvs ZoaA2, 24
and 2hdapabivithithepagme solatding! dispeed, asdlin@WRIEANSSIAIEH tray
driv e\NhiChﬂaS g %ura#it of layers of drive gears 22, 24 and 25 capable of

ehgaging a piti {%Sflfr%‘éaﬂqﬁemﬁié%}é(ﬁéﬁéﬁ?éﬁﬁ? @ lpaddiecgnse the
“RESEA! 2dqanddhadjacentiowe ey akivaydive 0earse & ¢ fXPRINeE 17 show
guence far the following tray drive gears is the

the trbaecglrlfge the IIRES%‘@? AL 3
CAmE. FigSrs YHY DA R AL KNGt daF ARy RRgHARWRg all
[0048rhks crder thedstanciaypositian Hhe[@A4AXmarde e AIbeth@Lrays ErioitiSsecar
the tray driving %%ar unit 20 needs to rotate in a

unie JPgASANGE posiion X, the | .
cloekiisE TSR R WG RS IR Y Thai 4iAg8REs: 14 akitslay apieh!2
whidbyithieicambgehe dd petateBiteoidrestheshathgens R ke REEIMGdRRIOR Figs.
14 alff%??llz?( , as the tgf) tray driye gear 24 rotates together with the shaft
FSIHhE ¢ f

SRRILY SFbGiB 2 it g R Bemu tdpn shatb st thene
clockepsearacivengeaidd4willccofinetstogiger sitans of thesRREUFR23ar 24 will
Comgcgt\éesli&on ywe aq(jﬁg/ert]t Iower.lljz?\;?l mastic ring 23 after about 1 round of

fotation: 1op tray dive §BRF I amd tHEHlakhietring 24 arepate vegdenel niastic
ring 3ntittuathetsecand rdtatienonintilcp side Hifage AU ARPETAERI3R: 23
rotatggvel ﬂ%l Ip;:itllf'le lastic rjng 23 contacts to a side surface of the stopper rib
Wit

OEHELASH GIBAUE ITEERPS TSRO ToWBH o P A5 cR VB EaPper, ib 23b
(levelODEH] thigplabhiejemneblai)are the topeandriservetre igwsrafins irakvel 2)

Whicgri\sli O% %egwnit 2? withajut the to&}r drive gear 24. When a stopper rib
s 2

Sl Lo ISV RGBT S Ft8Y ftouches the stopper rib

[0050Pbign tiémextitidyfolrivetigeam2hdTiisnieay c divegsahe 2-Houvwilld g@ieunit
0 RGPt et p e geac 2 e oo
ring e tagesdilving-heatheniv gpeisrioatieir iheREGEEY asishow I Fighis tray
S ot T i T eeb Vot ety e
rotatwagamtin @6 withl tlay BoTtamstandbiypeRitioNS starts to rotate, at this time the tray
driving gear unit 20 is completely “RESET” as shown in F ig. 15(g). In this condition, all
gear teeth are aligned with each other and rotate as one solid body gear.

[0051] Fig. 16 is a side view of tray driving gear unit 20 with trays T at standby position
Y. And, Fig. 17 is an enlarged perspective view of tray driving gear unit 20 with trays T
at standby position Y. As explained above, the metal spring 26 having protrusions 26a is
provided at a vicinity of the tray driving gear unit 20. The protrusions 26a of the metal
spring 26 are touching side portions of the tray drive gears 22 and 25, thereby friction

force is provided to the tray drive gears 22 and 25 so that they are held in position before

they 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 explained above, the metal spring
26 having protrusions 26a is provided at a vicinity of the tray driving gear
unit 20. The protrusions 26a of the metal spring 26 are touching_side
portions of the tray drive gears 22 and 25, thereby friction force is N
rovided to the tray drive gears 22 and 25 so that they are held in position
WOS@&f@F&StHé&ﬁ&F@ Hivesheyvbraptsrtietrofithramcoringe 0 [e052) Kigdriving

] rati iving.g it 20 for, .
o 100 0 ARSI Ty g
tghtty e ta e Yakir2la aighayimeelto satshaforts amthig thealsbistagsrs.

to rpfaieiamong I3y drive98ar§:idR & g‘ﬁ[nge %%gﬁlgf’f‘%itg f %rrs]tgr]l%l%ﬁ)cosition

exchange position X to the standby position he tray d Iving gear u
¥ et 1 ¢ sere 1 2Comei ok Endireiioer thotlevdratingsor ighe
draviife. thesids suifacriobihe, sSIQRREE 1R 43a alters %f%r%{#t%@&? QoMllon will

contact the side surface of the stopper rib 23h (leve e plasticring

contaef asilssHEEch 8y thSampenHoRs thideislcl exéitenplapissiiion 28 tthareby the
tray W?W@H%ﬂ?%pﬁﬁ\é\@é&fﬁﬁ{gg?85%8@%&)%%?&\%%8&%5 SlandbY

position Y. because number of plastic ring 23 used een the tray drive

disc gxchange\ppsitae SaeHeStandh coiHoe S heitahesstoper aitpkssic ring 23
used(@lebhappiaGISIRR P& {%Z%Q%{@J}I@rgﬁﬁc%aé/og{lﬁ@% nti] the stopper

completeI%1 driven to the standby position Y. The second tray T2 will start

rib 2t Ve Wheantilsteppiepnes 2Ba {felere) totales anr Plshes theompletely
drivehaBREE KRR epdhedowertiaydrve 9@@[%%&11{1;?&?1%]‘[5 ngo%%(%%xﬁ}tﬁle%&)pper

view of the disc changer 1, where the top tray Ti has been driven

rib 23m({eys drnvie geannd rythes sheripninsb &iti Gty carbeheversdon driye TRas22.

[005®/Riting 1f9(at;qgaéi9&@%&%&/&4}4@&&6@5&%&@9 %@Q‘fﬁef%g‘&gﬁ #58as been
. exchange position_ X to the standby position Y..Flg 19(b) shows the tray _
drivepiin g GaT SovRaRR ShipgesStagbirapsitfor Spendyir seeveb ot is

waitfianebyopasitiQT %a?rlﬂidiﬁ%rg%agﬁﬁifr@G}&%&@)fr&g%ﬁeg@EE_%%&g%%%ﬁg%jﬁon

lower level trays T are at the disc exchange position X. Closing a)
X “’\ﬁﬂ? SEREHRAEPRom 1B 19 Bo bR IcsapE g8y Pe(8y 30 wot) avdiisitlengages
withvieiws Bhawinga3 I8aUE0EE0 HROSIHERISIREAY Tn F AR 8IS om the tray

._exchange position X to the disc standby position Y. Fig. 20(a) showsa
drive gaar iﬁ RiArHayEerreyel Baxribree Athsaliics whenangesshidh Klosing
of trigytoTbeill e dethahibe tay eijyiabegamunit 20 is to rotate as one body

[OOS%PEI@J& g{)lzla%stot r? (%)Taltg ;Pd% g/iise(\:ws showing a sequence of closing the top tray T1
from the disc exchange position X to the disc standby position Y. Fig. 20(a) shows a
state in which all trays T are positioned at the disc exchange position X. It is to be noted
that the tray driving gear unit 20 is to rotate as one body when it drives trays T to the disc
exchange position X.

Fig. 20(b) shows a state in which the top tray T1 is closed to half way between the
disc exchange position X and the disc standby position Y. It is performed by a first
rotation of the tray driving gear unit 20. Fig. 20(c) shows a state in which the top tray 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.



exchange position X. Fig. 20(b) shows a state in which the top tray Tl is

closed to half way between the disc exchange position X and the disc

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

gear unit 20. Fig. 20(c) shows a state in which the top tray Ti is fully

closed to the disc standby position Y. It is performed by a second rotation

of the tray driving gear unit 20. Thereafter, the second tray T2 will start to
[003pbTBe plgsticranesnviiythisatasisn 20econtinlies todwtate 124 s{ROGEHThRy drive

gearRBSHS HRGS BRSSO are Lagfulfor reducing the size of the tray .
b t A y

drive ‘gears 22 by providing dummy rotatiorr to the drive gears. sttra

rotaigrigecipsa Wy rofate @@é@@m&yﬁ%&@ﬁe fithe thayfiFsdisendaigegéronand a
stopf® HEShI@RY A& 96 %%‘g_eﬁr WAPRR" r@o%%@%f)'r%‘ %B%;l)aga:g\ﬁ% %%E;Zg:"sg that a

a stopper rib of the plastic ring 23, so that a" second tray drive ge
secoptdtay dKisasBdnsatardnd firsmeapdiive thedirsvittaptdto byar dediresané by a

deore300F 28000 le s nding to a width of a stopper .
s o 1 ey Lol o et e AL R R
as shwadrbig L) drvisiye restartgactietatendbunveis sebofictdriy T&ond tray

drivi0RBELI LS YRIe D ARIASICIIRES 43, # PCD (pitch circle diameter) of
00 drive&ggears of "Di" for a tray ejection stroke of "y" would be given by the

TeLyers Bo[plp e 6mIEs65- 29 RC1p8ihcaplastieriags) 23 diee gears of
iteh, circle-di f dri f "D2" t
Dy Ussth the BERRIEh it damsiane ﬁgﬁm&%ﬁ f%m?uaaé@? atray

ejection stroke of "y" will be ‘given by th ormu In this
cadeé! 3 Wé@éﬁé@ﬂ@é@r@ﬂﬁ of "¢ will consist of a stroke achieved by a tray
driv e a] 44 siroke aghi ¢ ljng23. y = rmD2
. [(360-20 /35033?7 g %360-20)%%?2%éﬁ%@?s(g%‘g-gz%ﬁé%%?gme gears of
DI oTay RN ISORB60-2M PL Y2 VD be[2roh DT Her&fbkeying dsingpl42licIn this

I0§%2 3 £SHERANGYJi £ tray-dri 22 can be reduced by
TS [52%71” N pilfeafgg mg% ﬁ%@g %ﬁ?gefjgsgé%g(?ﬂﬁyeﬁ v plor 22

and ftegke aeiesibhrsa slasticirivertion), the PCD (pitch circle diameter) of
drive-oemIg9b00IY) 196 trash SIeHRReIERIE Chnt) VYpsHd b diuep by the
Fo g 121t 60/(360-20)] — (2)
D, =[1/2] D,
Therefore, by using plastic rings 23 (dummy rings), the PCD of tray drive gear 22
can be reduced by 1/2.
[0057] If “n” pieces of plastic rings 23 were used (as they might be in other embodiments
of the invention), the PCD (pitch circle diameter) of drive gears of “Dn” for a tray
“y” would be given by the following formula (3).
y = 1D, [(360-26)/360] + n {nD, [(360-26)/360]} = (1+n) nD, [(360-26)/360]
Dn = [1/(1+n) Jx[y/n]x[360/(360-28)] --- (3)

Dn = [1/(14+n)] D,

ejection stroke of

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.



y =7LD2 [(360-20)/360] + n {mD2 [(360-20)/3601} _ (1+n) itDz
[(360-20)/360] Dn = [I/(1+n)]x[y/t]x[360/(360-20)] --- (3) Dn = [1/(1+n)] Dt
With more plastic rings 23, the diameter of tray drive gear 22 can be ‘
reduced more. [0058] Next, a driving mechanism of the disc change_r I_ will
be explained. 22 Fig. 21 is a plan view showing a total layout of a driving
(gear) mechanism 100 in the disc changer | according to the

embbdinefe PIgD Y21 shprengintahbwiig ofc: dewiils Geanmaispartsof 100 in
the diig. &1111{9&59]&@&&9%%tﬁ@@rﬁgoﬁﬁgﬁ{e%g%ﬂsaﬁﬂﬁg\qga tl'?&ﬂ%;%%ﬁ@

recordlng/reproducmg Jaosmon a reference charactet Y denotes a disc
deta %%Vﬁ@%" Fbference character X denotes the disc exchange

refe @ o
o o g, B 5

posigen, 4 Jesarence riaAce Y haiales feirentsans by resiivie fmét@mmme character

X diavides drivieddpamer festhegealsmerhanisie ﬂ&@%'”@dﬁ%ﬁ'&%@'ﬁ@em
00 mcludes a motor pulley 115, a belt 121, a pulley gear 101, a first

mechapiryehiinsdisa deesnt | Hertegetheod wnvaadhi peetagrg¥ar 104. The
[0069e ¢RI e laY, aeamk0B is PiRvided RRRhack:s %‘é&&&%%‘&%%ﬁ’?’t& hich

The driving mechanism 100 also includes a switching gear 105

PIOVRERITHBD R RAREGHON Begeromeshanisup Feardnogigrsedoniy D(gbmcms a
mot@- fiBksplay gesell 101aa¢a186cRAM RIay HRAL Tty FUdhess tgeﬁéi&)\ﬁggelay gear

mechanism 100 includes a main drive gear 113, a. cam gear 114

03t iyl gelay ot A%hg}%ﬁ'ﬁﬁé%@weg%téﬁ@dﬁn%me%qn@dtMGﬂe of
the ghRssiga- [006tHFigvAS ﬁ@cﬂﬁ{ﬁﬂ?qwﬁaﬂgvi’n%ﬂMMS@ﬁaﬂB%r%&ar 105, a

ment around a switching gear 105. Switching gear 105 always

‘°ﬂg§%%3§3§é o e HRLraal deafitn HAhawn LhdewrromblEdesir dPthen first
play wiching gean 85 iapeafomediby slicingalong.the Ed (elay 984" 464 1ncludes

Each SWItChIn?  gear tooth 105a has a taper surface for easy engagement

a myg AHYREFeAl 106 anbesahhlt dnibageay 1al3y BRarthiln Aivdgeeve pears are

locaﬂ&asirmcielmegﬂwpﬂ‘ﬂg@alaﬁagqg gach gear tooth for easy engagement to the
ar 105 [0062] Fig. 24 is a perspective view showing a gear
w%ii%‘ S BRI R HEROHGEARE Fore GER TR IO lntytiching gear

105 erfyagersiig Hoarl00g gkl eh:anekan tH/ dondB18VeRAeID4 and an up/down
movement of the switching gear 105 is perfomed by sliding along the third relay gear
104.  Each switching gear tooth 105a has a taper surface for easy engagement to a long
gear 106 and a main drive gear 113. The main drive gear 113 has a coining profile 113a
on each gear tooth for easy engagement to the switching gear 105.

[0062] Fig. 24 is a perspective view showing a gear engagement around a function gear
107.  Function gear 107 always engages to the long gear 106 and an up/down movement
of the function gear 107 is performed by sliding along the long gear 106. 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



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 | IOa 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

H7.dhewhire e gns(ap e Saitmee deer105isy suppored by@aoiunyes. and in
this {o¥LEH2ExWRER R SIRRLrG G WIgNtdS %%%e&rg%ge %mqgé_%ﬂg%%alﬂgéheon

plunger unit 17 pulls the plunger lever 126 by using a moving df’rei o
the ofygr iprndishey e Swicrng e ar suBnlifdde el wizto BryAde Withsthigching

gearl009 @886 B8s12A d&%%?%@ﬁ&br‘ﬂ@e{‘l%ﬁl?&ﬁrﬁ e g SupRlied o, ear
o & :

. the plunger unit 117, the switching gear 105 will own by a coi
113>§;§r Wi dteig emgied with the main drive gear 113, as shown in Fig.

[0063D (e [9RG4Ai S8 oRRr AT therdriving Moschanism 199.4hendhe. 105 s at
i 3

switching gear 105 is at the Tower position is to drive the functions o

the lgwer posHiop e leyhiaptls Sartionnafateny (praysinscRydtivingt/selevtitionystem
(plaglshiogl:Amihe.atbas s iths oprraton ALMNE A1V, SaERANIS MR iving

when the switching gear 105 Is at the upper position Is to drive the

meckaptsB A Gra el pRYISRIER Syateh?dranAtdle/anin Bysitém. if0065] Fighe

func@648)@nca0 (Pl 8 RENSMBHIC.FIge ¥Evs; SHQYIRg,the second gear train
changin%azystem bé/ a function gear 107. As shown in these drawings, the

10068 ricgon-géak 16 26 appishemcasidaction sehemins ieerouhdandrain
chanR@iliaRstema ot Baastian: Iryer A23movesiallowing fe 1h@1\l§\sﬁ1§nction ear

profiles 11 4e and 114f at the lower side of the cam gear en ca

107 e atdslupali el 5rolite 115b4g evudiemdnhaieourit aerfctipoftioetion
leved PoRiabike wn&wg%é@&eﬁlﬁém@@'Téﬂ:e:ﬁfdlﬂzlfsaé'ﬁ%q&geg%ﬁf of the

function lever 125. At this time, the function gear 107 is engaged with the

cam GRY Ul gealt MBS WIS Wil drvater e edeniviorr e st eriigioze B s ows und
end poliabsuriage AdAfmhthenam 968 hi4iaLabing.the 69‘!9%&9@%& e

125a. In this state, the function gear 107 is pushed down by the furiction
f““"?é‘{%éiei’ﬁé 1and e ik sh Gedr1079s ergatEinaesed frshpksy figsal D gear
108 Fhwhiah &vméjﬂix‘é%%ﬁw%ﬂﬁtocﬁbg@%- 00061 g AfIR.8114f of the

perspective view of a function lever 125 and a function gear 107 of the ’
cam g éﬁéﬁag?frlﬂ%éheaggswd}g) BBHitoR? Pnkribrs|sis. s Hpgtionaskr 107 is
pushp@diORLBSIhe function lever 125, and the function gear 107 is engaged with the

first play gear 110 which will drive the tray play/stock system.

[0066] Fig. 27 is a perspective view of a function lever 125 and a function gear 107 of the
disc changer 1 in an assembly condition. Function lever 125 has a hook portion 125b
which holds a gear body 107a of the function gear 107. With the configuration, function
lever 125 can always hold the function gear 107, and the function gear 107 can move in a
vertical direction by a motion of the function lever 125.

[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

24



which holds a gear body 107a of the function gear 107. With the

configuration, function lever 125 can always hold the function gear 107,

and the function gear 107 can move in a vertical direction by a motion of

the function lever 125. [0067] Fig. 28(a) is a plan view showing a cam

gear 114. And Fig. 28(b) is a perspective view showing the outer pro_files

114e and 114f at the lower side of the cam gear 114. As shown in Fig.
grooyseh 1 ke ddds aaskh e srane temiqiaienal mareengtgedheitietee gear 51,

the FRAINELVE/GEas 413 @addhsHayelaygear 112. The cam gear 114 has
cam_24 grooves 114b, 114c and 114d to create the rotational movements

of thetiffemgRalest *aredirst16ek levkrog aife tidlseeondiock léviensed to
chanbearuieiPselilgddaeiand 1341 ahthe lowersid ?x%fﬁl“éeﬁﬁ@‘aﬂ%%fs Jtl%if'&nction

used to change the state of function lever 125. The flat surface profi

gear YAl & iBaRetrie RAAENSH 2B 4TV E0 76 EHgupRmstiserfordlmfistevatfore profile
1141ckiving uectionRad:the flat %Jéﬁ?g%fg@'EBfB@rf%%fﬁ@%ﬂ}?swa??&ﬁ‘cﬁﬁr The

107 to enqage to perform a tray play/stock function.”The” cam gear 1

camey Hag A¥ehdor prafe nrafls foksehsingreiungun et sirmionensoror
signsigoahfercngieatinghertand sonditien YRen,eReing: gL closing. [0068] In

grder to achieve single motor driving, the driving mechanism 100 of the ‘
[006distn erilimde AP HEY e IR RibaETS Bipiaiiing bycahorisr didgrithe disc
char§REWMAR & iQyidinE QMRISURRSE M Lo BlHC IR At @Hﬁv%rﬁ?ﬁgc%

the different gear train system&)gln elevation system, a tray play/st

Powep stamlisAdram sleopiR/cE e Ay wyedsimghndiiEummring gedn 108ms (an
elevmt@ﬁfémgﬁmﬁ%%ymzcﬂ_%fd@m QQFW@&?O@Q@QQ{@% ykﬁm the

. the plunger unit 117 and the flat surface profiles 114e and 114f of the cam
SWItGRER 499 {Boaa Hig '30con ki U Shewieis hogathiesarafachayged by
usin@REALIGERSYSIEM TMhHe St CRANART droHIS 982¢ Hadm quvEs days T gear

between the disc exchange position X and the disc standby position Y.
114’[0070] When the disc changer | operates to drive the gear train of tray

[006opEnichISe; BYStaiedy BHUIRIh QUICE: 8ah BRINMI GRNNEBLLIAIRR MAiNhe disce
drive g&ﬁf%ls' The drjving source gear train is to0 connect the driving

changst, de 151 $7¥ SRRHERITH B 11641 tRe Wagisnerdhensnnepivigngsand the
disc semdbhe@easirain is from cam gear 114, tray relay gear 112 and then to

ivi ar ynit 20 through a shaft gear 21. The tray driving gear unit
[00@3@1@3 Tlge ?sc ctilanger 1 opegates to driv% the gear train of tray open/close system,

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

[0071] 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




designed such that it can drive all trays T from the standby position Y to
disc exchange position X at once. [0071] 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
COUI}@V&%“WF%Wtﬁ’é’vai§ér@ﬁéﬁQéiaiicig@fb@mtedsiid(miﬁfe(ﬂﬁQSHﬁyln the case of

operREMelRaesSy SieMethe c3R gﬁﬂrg%g‘f" IPIgIGS 0, %%C r\altwsfrig/gleoc tioar} lt,x%i 0
move a tray T to disc exchange position X (operi), or rotates |n"2%scounfezr

rotatg k- b mdvdadrif reFrHiseMantbyopositonnt fcldgedninliheageofile
11419 GReQing thadrayshds @Ieth‘?gge}%éﬁﬁsﬁa{ﬁ %z%e?t%“a{%’éﬁ% e é;a?){oide plate

59 driving gear unit 20 rotates t0o "RESET" a rive gears in ofder
" rotate as one body, and the cam profile 114b at the same time pushes

[007hEF0gRL P eRsRd 4R rQtate, 1o drive [] ide plate. 3L. [0072] Fig.

31 ﬁisgﬁs the s%ate at the ?%%tigr%&tl?%gwt{gg%g/gg&,Er?/ngl%gées%&é%%]ss%%m
MOVE, RSV TREISYI0ER IevibissHals rkseatérockd atldrays diandteayiive is

t gRaraniviA0is nayengaged wi Y& Taifigss 3 ) and. 31(c) show

” egt%atgs in which the&cam ggg_rw}qf)j tiasﬁgeé?%]l%)dﬂl\?egrf%g%%e)nggarl%aﬁgoc ra%/ear
114 Ep%%égé & e FeagrtHE i eftien shendctasn sysan addvilt meateothef the cam

trigpesnishige.plate G2 hraygi gk Puring the -movement of
gearthe trigger slide pltat?gegSaZ, it un?(lnglig;’t%l%é&[?ggl?o&cﬁ%égg%% 1}3?@%&‘%‘%&2‘3

movgmentpT e trgeey slidfrlaleddelinnpis the wray b Tlaleypushedrtdease the
tray ENGRYE 1eclralo H WAL ARANNIZRR g, SHEBpowe A sTale . NGh, ol
dri trays T are driven to the disc exchange position X by the tra)% &rlvmg gear
MVIRRIESS Ui ftay & cidégho varigatein biirbvalising tHearagropantinthe disc
exchepesalieniohrayByTMEiPaR AnE Mk P . sind Q4 31,595,
32(a) and1032(b) zre pers%a)ectivegv%élws{}xgrllfg‘vi/?nx(;l:?f'%\te&!%1 |ggg¥8g§g[a%léfigﬁ ﬁ)élt by

TeVeriigRPsiiaY PRefEERORTHOB afdSK Wi ERss. BR(Ry and B2(bYop oSsttom.

[0075]BigsesRigay O (Bioger %@%@J%@«!@%W{Hﬁﬁ@%%&%é’ 0 e
. ca Cige r 114 and driven by a profile of the cam groove 114 -“Pha cam
rgeg; r% AR 1 G RS SERS BRWP A1 HigstAa (brebBpéth drasreStrigger Fig. 7)

of trigear EEhinjovemeBiidd et LRl 00 1199% 98ar AhrSQNSIART S09R9S
proﬁ%ro r{fbgear 52b of the trigger slide plate 52. The trigger gear 51 rotates~

arSURY it BEMnb! BBss B CWhEREHRIaHY A liEsemema gt bitcks the
contiolppeti 20 thdd@iErer gear 51 movement. Gear teeth 51b on trigger gear 51

constantly engage a rack gear 52b of the trigger slide plate 52. The trigger gear 51 rotates
around its supporting boss 51c¢ which is held by a boss 120a of a pitch plate 120. A boss
51a of the trigger gear 51 is moved by the cam groove 114b. Thus, when the cam gear
114 rotates, a motion of cam groove 114b is transmitted to the trigger slide plate 52 by
trigger gear 51 and allows the trigger slide plate 52 to move in a linear way.

[0074] Fig. 33 is a plan view showing a gear train of an elevation system in the disc
changer 1. This gear train operates in order to move the recording/reproducing section 70
in vertical direction and then align it to specific a tray T.

[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 moved by the cam groove 114b. Thus_, when
the cam gear 114 rotates, a motion of cam groove 114b is transmltt_ed to
the trigger slide plate 52 by trigger gear 51 and allows thg trigger s!|de
plate 52 to move in a linear way. [0074] Fig. 33 is a plan view showmg a
gear train of an elevation system in the disc changer 1. This gear train
._operates in order to move the recording/reproducing section 70 in vertical
drivie G FE aTHaH ATyt et tBp deificna tayae fooms]asthienl thetdistl 6 to all the

way GGl isPesatad 0 qrive theaearfrain gé@eﬁigﬁyﬁi&ﬂ ?13{8%‘?17?"11 Be an

driving source gear train transfers the driving source from electrica motor
clevating gyt 18dar guainothed sontdios trapdenng fiesti U0/ féan108@ntiraction.

[00752690BWR 98arHS: Theie2BHHVIRG SQu A @‘Hﬁ@é‘éf&r%ﬁ&? unit. A

driving source from electrical motor 116 to all the way until switching gear

nghtBec PhbTgelar ta of ke efsvdiivralstbrreranmsineltiveeanh elbvatingne
connitc30iéormaving dhesesrrdingirgriodueing Sechan 49, Hil‘fgéxtrér?)?(l)ducing

|
direction. [00_76! Fig. 34 is a perspective view showing the ponents-of
secugn. TR aRsAk e H M BlderusTaer Brthpdertaraiidé UbaaekiR sysem.

The aeRReCiBd e %&ﬁt@%@%ﬁ BECRBAESHOR lgver3dnd 'Eﬁ)eégé{laiiﬁé‘ t%r.le{tﬁigar
I

used to move the recording/reproducing section 70 in a vertical directio

rack pob oh Hsctigh i dRd G Bk aid: of BRECd e st Eyseem. 3 Thendriiagn cach UD

rack SouRe IsDraRgfered Ry gaariieathl09a.083 sgcond LD 9%1&98&8? to steps
: %ﬁar rack 32b of the right side UD rack 32. There is a step-like cam 32a
ma

8% on each UI) rack 32 and UD rack 31_. Th(aT step-like cams 32a,
[00731 Bnbayeh LA PETiIR: SIRHIRAIOSIRRS p ﬂﬁ'@%ﬁ@%&ﬁ@&%@ﬁ%@f the

JEO.ofiI s of the step-like cams 32a and 31 a direct the movement
reco

EFREALGHBa R R CtioRy BoTHfes HasseyidadnevivetdsrolirelSRlbastd sit
in the/Eahase Sisi2in the cammrafie 3283 3L 9hHD 2 p%%eﬁ%ﬁ%tgﬁ}’desl 3b

are supported by left guides 3b and a right guide rib 3c of the mechanica

and g HEbLEAs fAbeit i tRierhianise! dhagsts InoViheniihedrhy fopkapd.orl are

moviackueartl tbavaeosd RakaRiaduEREREH R IIRVER B MRITIGA moves in
[ e\(}ption, ubD rﬁ?ck 32 is connected to UD rack 31 to create synchronous

.d .
Vemﬁ?l BRI HHEERS of e mitedion 18V enrds3 A thsssatoeyat inendyhit
movsitenthy iacknd 2 fithBittedinteichalaled3a ofsthg comnestion leyer 33: M5%2k 32
. tp%ss 31b fg];e left side UD rack 31 is fitted into a slot 33b of the
5 e R levh 5 B R BHREIY i (0075 12 8 Bl heride UD
rack Shawiiig:thiestepites saar Bietiendeaion thedightsidgd dposite side.
[0078] Fig. 35 is a side view showing the step-like cam profile 32a on the right side UD
rack 32. The step-like cam 32a has horizontal portions 32a-1 to 32a-5 which correspond
to the positions or levels of the recording/reproducing section 70 that align to tray T. The
level of 32a-1 to 32a-5 is determined by an electrical sensor using the sensor profile 32d.
[0079] Figs. 36(a) and 36(b) are perspective views respectively showing the |
recording/reproducing section 70 at an upper most position (for tray T1) and an lower
most position (for tray T5). For elevating the recording/reproducing section 70 to the
upper position, the right side UD rack 32 is driven by the gear train of elevation system in
the forward direction. This movement will be transferred, by the connection lever 33
supported pivotally by the boss 120b of the pitch plate 120, to the 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 levels of the recording/reproducing

section 70 that align to tray T. The level of 32a-1 to 32a-5 is determined

by an electrical sensor using the sensor profile 32d. [0079] Figs. 36(a)

and 36(b) are perspective views respectively showing the

recording/reproducing section 70 at an upper most position (for tray Ti)
recordin/FeIFRBIC D SEPBEITEhLordratayvEEpositioaldbatingving direction of both UD

rack@g@,rgmg{%&gg&iwtﬁg%g@go to the upper position, the right side UD
rack 32 is driven by the gear train of elevation system in the forward

(0084} g’ ThisPkaBvasHertaminge teansteriedf Byethescolapéttion devena a disc
cha@%ﬁormﬁﬁé‘aﬁm&)ﬁ%sﬁ%fslIZQQtRIegﬁeﬂpét&E(%%é\%ﬁ ‘?‘r?&/}% ?oﬁ%lggggggsition

UD rack 3I. Consequently, the left side UD rac move
Z angh therlise F%F‘ﬁlﬁéf\ﬂﬁattﬁé 7 recording/reproducing section 70 to the lower

008a9siRe: the MmeViRgJirestinn o 03l AHe opposite to the

[ agove. 0080] Fig. 37 is atggén \E%%f%%é\agélaﬁg%%ﬁ?ﬁé %?%?ep?f%//&oc}(

SY Stz HAESHISYS ROV BeaTsEaisnanen. tThidrieeg sraincdfives tlaysital motor

116 bebuegp daerdiss, rerarding/ i i the, disc standby
positiong\%}.é [608 1] When tf?e%%c?%r?&%?%%% et%rsaﬂ% € r?v% Sé:ggxrq{i:g%o%ear

M1l dsrgsppicie spataiayino erisiiesotiree wdbdtain trapsisrsibeack unit

60 veivinG SRpABR BOMRIEGIHCRL Mgkt i98AL.106, a functig
(?ear 1079b§§first pla gé%?%lso and a séé?:g%c? %?g}yg lggga/?repf%gpﬁlﬁg Bg.%gon Z and
the drserriopdhy P85/ H8yIstock system then will drive a tray driving rack unit 60

008ohishds 8 95 (HPy ing/reproducin
o 2 . e e B30 Loy s o DAty T
betwaenihe titeandhynpgting shavehencspulivgispragsanpenssamthe disc
stapdhy pRsitendnand ' j ition.Z. After th
cording/reprod ug%g gggi%%ﬁ%%igga{l%ﬁé%qﬁgg%ﬁ%ebd%r%)cléfdlzr\?gl?rtrll%vel’ the

tray 575 e heHhoRrrFR e distHecorstinetepddgniagrpotiting Hositidr disc

stan@]ﬁ\ﬁﬂbﬁmcysiﬁlﬁﬁ@bfapﬁﬁﬁﬁ YRy thg;trgy driving rack unit 60. [0083]
00 SF'gﬁBQ IS a perspective view showing the components of the tray driving
[ ?’ah gmit 607 RHEPRSYVarkimy TheR ingtboseaaneals cdtbte levedeyimefirsk unit

60. Playtieyerrfianaseramst Gk leyenp3aatrawdriye Eaﬁl%?ﬁl%ﬂi’e@er 62, a second
playﬁgnsgése slide plate 65. When there are no trays T at the

SSFdngr EpYFGAghSn 2 HRRsRHagkdr Rletas heVShendbyrpasition

trays T at the recording/reproducing position Z and all trays T are at the standby position
Y, the gear train of tray stock/play system is connected by the second play gear 111 to the
tray drive rack 64 through the gear engagement of a rack gear 64a and gear teeth 111a of
the second play gear. When the second play gear 111 rotates in the clock-wise direction,
tray T is driven to recording/reproducing position Z.

[0084] Fig. 40(a) is a perspective view showing the assembled state of the tray driving
rack unit 60, and Fig. 40(b) is an enlarged perspective view showing a substantial part 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 F ig. 41(b).
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Y, the gear train of tray stock/play system is connected by the second play
gear lll to the tray drive rack 64 through the gear engagement of a rack
gear 64a and gear teeth 11 la of the second play gear. Wher_1 the second
play gear 1 | 1 rotates in the clock-wise direction, tray T is drlve_n to
recording/reproducing position Z. [0084] Fig. 40(a) is a perspective view
owing the assembled state of the tray driving rack unit 60, and Fig. _
[008?3(65 OQRTER Agad Der s pRE R dringalsuts fntidnpeitedfinioe guide

slot Faydimengnrackie b A0 BrthRrUnth £1(8) 5 AReISRESINE. VIgWSHVART T
the assembled state of the tray catch lever 61 and the tray df’nve rack 64,
tray QFQY%?(CS} f8 & pannisdwisHsmeginei el shamsied sedashbrirayhernshtal

(froneueb&k paRdhR H By lIive 1REkB4 reeaﬂiﬂ%réé%@déiﬁgss&mﬁ'z IV the disc
ken along line L41-L41 in Fig. 41(b). 28 [0085] As shown in Figs. 40(a
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direatisigBywalp o HhaddorRase birndwdeds by theHuide 150t 5¢-.Ther| and the

ray drive rack 64 is mounted on the mechanical chassis 3 and moves in a
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E%%?\ove in vertical (up/down) direction by an up/down, movement of the
Teco:

LGE S BERRSR 1 &vel BF ray F1varadhéieverest haypersnd masrdgyer 63
and dhidvinige raek piaif BQdises ha i e dacichd andutbptiays catchlaver Gl

to.move the tray T between the disc standby position Y and the disc

clam g QRTS8 (R I0RF 3RS 1 4he tray drive rack 64 moves the
[008s¢ QoRdrRlANre¥end3s AREMMER SIS RlavhigMes 04 IQLHa98l e in o

. slide plate 65 t lete the clamping operation by the
hors R EFHTL6: (0L Fhisty e veaEhS A pioacb e thi

confipeehnnichkahassis3 MAVES i #1heszankERCHaN JHhslowsshievelin
the mechanical chassis 3. With this configuration, the tray drive rack 64 is
enu IS 0 B o B Gtk SOPSR. T e e psptedcing position

Z anthtwedieniafdbe o broetwgReiing d&ﬁ_@r{fl@@fﬁ@g{h@%ﬁpﬂifg@%ﬁ%@ %nthough
Z and the djsc standby. position Y especially when the tray T contai
the i LR O YA e R FRR S A 6 ViS8 1 thelofeAbited debadrest

drivégauit 6equinash tointhedrayaldiivedaek) Gt iBaVeHEA NS HEAT (WNERWD)  This
direction when the traé T is selected. This reduces the space needed to

redu e din s Bl tHe Ay S RAPRCR B AN i otk elirsecoltpRabEsquired to
provekiraxspapadefarpipldewimavesnedt off e iray dive ragkdd. Thus tthepace

overthe ?r%y drive rack 64 can be used for other purposes, such as mounting 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 level of the uppermost tray T1, an opening 62a provided on
the first play lever 62 will move by sliding on a shaft 63b of the second play lever 63
during tray selection. The shaft 63b has a smooth surface to achieve a smooth sliding
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
6la and the tray drive rack 64 is provided with a long shaft 64b. This long shaft 64b is



over the tray drive rack 64 can be used for other purposes, such as
mounting of gears. Alternatively, the size of the disc changer I. and
especially disc changer height. can be reduced. [0087] As shown in detall
in Fig. 40(b), when the recording/reproducing section 70 (UD base 5) is
positioned at the level of the uppermost tray Tl, an opening 62a provided
on the first pla%Iever 62 will move by sliding on a shaft 63b of the second

inserid i}, BedBratinltay Bl iRaiBAY TRISRIaTEBSh Kakeackmpanostaddveths

long 3ehievera smoAthaliding: betwaan dae PReRING BRI £30on by a
rfiiag the tray selection by the recording/reproducing section 70. [0088]
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rack l@verBliis mevedip heyizeptaldfgndto back) direction by a horizontal
008 %vem nt of the tray drive rack 64. The gear rack 64a of tray drive rack
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: sition Z. The movement of tray drive rack 64 will also move the tray =
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osition Y, Further, Fig. 43(a) is a plan view showing_the tray drive rack
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431%), and.Fig. 43(c) is an enlarged sectional view showing a fitting portion
[0090} eeffgﬂ?“?: e ITRN YR KyRhad s rEssr dhaft 64b of the

record@p Aoy tack84e0R90] AL BXBIAN S d3hHaYSwINBNA A IRVRLEL $here is
ii}l};ggorted on i/he recor%mg/reproducmg section 70 (UD base 5: Up/Down
a cat H f
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travel between the disc s y position Y and the disc
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recorcd 8%&8%’%8&%88%&%2% 2RALURHRG (Rm foraemded domdhe ray

drivefrank diettralye cited ek 84 tarthgcaiehdavamah gmovgmthedena whafti 64,
64. UD base 5 brings the tray catch lever 61

64b of the tray drive rack
UD 48 SRNHE TN 10 CeiRERE i leBRont with (heseecied nay 1 an

up/down direction during the tray selecting 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 61¢ is provided on an inner
surface of the thru-hole 61a of the tray catch lever 61, in order to maintain the contact
between the outer surface of the long shaft 64b of the tray drive rack 64 and the inner
surface of the thru-hole 61a of the tray catch lever 61. The round ring protrusion 61c has
a smooth 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 1.44-L44 in Fig. 44(a), and Fig.
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up/down direction during the tray selecting 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 61 c is provided on an
inner surface of the thru-hole 61 a of the tray catch lever 61, in order to
maintain the contact between the outer surface of the long shaft 64h of
the tray drive rack 64 and the inner surface of the thru-hole 61a of the
e prAplesd petionpb vistundipinegréieSitin G thaso Bilsmoothsutfacesr 61
coniBuiisnonfigiiaton iisnasshle da.aciee a:9pgd contact withou
e

excessive frictional force being generat uring a tray driving operation.
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view showing the tray driving rack unit 60 asse

the hpxygnehdiechionas duidedkerihmenddngase L 44 in Fig. 44(a), and Fig.
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movement of the tray catch lever 61 in the horizontal direction Is guide

roundet REOGIRNSIGESE Ving sreasth shsleciaEigreiadey, eherppanihsidg edges of the
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. and_maintains a good contact to the side wall 5w of the ase
this ¢RRHEWRMIRRIFTHNA GRRiktivhaaeRisidngrontaer véthairt eikcessive
frictisHandeRd PBRIHLSI §1§%@§Mm9%' q@pﬂf;t c nrovided on upper . .
- 1in igg edgesf(l)gfstgr%g1 guide slot 5g. T g& ﬁg;{lj%a%%{%@érfé%ﬁlg&é%%%@a%r)x/ve
rack @% ViRt g B durdriupendhe BisctRiandnfigosiiiony itis gosdibte to achieve

recoﬁﬁ@ﬂ@@{ﬂdhﬁ@@pg@ﬁ;dﬁi@out excessive frictional force being generated
]uring a fray driving operation in which the tray drive rack 64 drives a tray

[009$ pERERHE thecambedinepodhipnepants tatdidhe fecordingreprodleingthe
tray msaiMIZMQQ%L&@CWQH%%éﬂ%?”Tboﬂi{&%ri%‘%%r?seﬁ%k%tﬁ @%fﬁts%éfé‘)?ﬁ the

traﬁ;/éé atch Iéver 61 and the tray drive rack 64) are use rive the tra

heighh#IRs R Bare HimloeDt Flspibiohaie Rbigheofghesnatemefiehty ecilitates
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on UD base 5 in a stable manner. This configuration provides a stronger construction to
the driving mechanism. The recording/reproducing section 70 can align the tray catch
lever 61 to the selected tray T in a vertical movement with a constant pitch and in a more
accurate manner.

Furthermore, the outer surface of the tray catch lever 61 also has a round ring surface
which touches a wall of UD base 5.

[0095] Figs. 45(a) to 45(d) are enlarged plan views showing a 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.



the tray catch lever 61 is mounted on the recording/reproducing section 70
and supported on UD base 5 in a stable manner. This configuration
provides a stronger construction to the driving mechanism. The
recording/reproducing section 70 can align the tray catch lever 61 to the
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rack 64 moves backward when the second play gear rotates in a
SubssigakatiiséhdirestibnvastshowreihtFids: dis¢ Ity adthgSépyoandEshision Z by

ra ; 4% gri ck 64 pulls the tray catch lever 61
t y&ﬁ%@%ﬂ%& %}?Q%% gs ol Hla?’g 4’?{&‘3‘

r ole 6la. As the tray catch lever 61 moves backward, the catch
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lower surface of tray catch lever 61 and a small boss 5b on UD base 5.

tray fHae igedtioh atithy Eatdatdvinen Gd exBetitsyneddttin gresvanghyorntieien
y. 1od0e smalbhoss St pRiisequenthy dhe-tray Tanilbbe moveddothe disaek 64,

recording/reproducing position Z by tray driving rack unit 60 as shown in
and the ragk grafodry Higas vista plisla laicaiece mrlftrptdRo setrnd mbwiggea 11 1

Fig. SRANEOESRIRRQReation searfermediydhedtray drivineraekd it §Rnkig 63a
46(a) shows an initial pasition when the tray drive rack 64 and the tr@\(t tr
gl ey

of theterrre Bl 1538 B ERTBHth TR d O SEaMI P GRTHTAY S thifs o
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pusmaglh%;b&m@/ezhiaf@harﬁmmge%a 6af the second play lever 63 before
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65cihethe transverse slide plate 65 rotates and pushes the taper surface of the cam profile
65a. Transverse slide plate 65 is pushed to move to the right and the first gear tooth of
the rack gear 65a will engage the gear teeth 111a of the second play gear 111 as shown in
Fig. 46(c). The driving source will now be transferred to the transverse slide plate 65,
and this slide plate 65 is driven to the right until it detects a switch that marks the
compiletion of disc clamping operation as shown in Fig. 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



boss 64c of tray drive rack 64 and rotates, and the boss 63b of the second

play lever 63 pushes the opening 62a of the first play lever 62. Further, a

boss 62b of the first play lever 62 which is inserted into a cam profile 65c¢

of the transverse slide plate 65 rotates and pushes the taper surface of

the cam profile 65a. Transverse slide plate 65 is pushed to move to the

right and the first gear tooth of the rack gear 65a will engage the gear
geaftégér}h 1198 @Yﬁé@é&%&ﬂléﬂé@%ﬁi@é@m\% thatfigokse)rahe. When tray
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ffllﬂis.,slide plate 65 is driven to the right until it detects a switch that marks
pro

%1E%%Ff?f%ﬁsdfléi%‘&‘l’é?ﬁ;S}H@%Wéﬁ%ﬁ_é}‘ﬁfég%ﬁwlﬁtmiFéig)ri@i{Qeﬂ) P[o098). The
rotafihieiopenatiachiovelrivinenhe isaydwm siscreading/eriedys) NIRRT 4
Z to disc standby position Y is the reverse of the above. The driving
Sho‘g&ﬁ? l%viffsrs Jtransferred from the second play gear 111 to transverse
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t rs rotational motion of the first play lever 62, and then the second
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leveelockaWige liestiondasktaispricinabRQstions TS 13N ds SN heen
achieved by cam groove 61 c and the boss 5b of the UD base boss 5 as ’
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48(tshomnaskeuensrdin whidT the #ayc noves §om, %.%%@%Bﬁﬁ&?f’%é@(a)

. he recordipg/ ducing position Z. Fig. 47(a) is a bottom view of tf
15 PPN SIIE LBb ol B ESF AR omerposi I Ep oyt e
posititoppe tHatsoppdDldase B pdsEg aﬂa@)gi.sé@go rUargeHARUAYiGY KR f the

in Fig. 47(a). Also, Fig. 48(a) is a plan view of the tray
tay F R T b Do etk IHEnRG i e oaEng iosHioh iy and. in

conditoppenad dre LRy asablerafdiitho 48 Miithan griargrdmianyiswiok the
tray atch cIisver 61 in Fig. 48(63. Further, Fig. _49 a) is a bottom view of the

reco réﬂ' R P Ra S BRBAT o aBed g i bedording e NG e poition iy

catchiHevstopper Big 50D sanehirand Fig. 49(k) is a8aNagedbotiamadew of o

h| 61 in Fig. 49(a). Still further, Fig. 50(a) is a plan view
cond RS LGt o & it A ERC AU e ovearmesgiche

recoudteg/trprodigisioppsitiai fend Fig. 51(b) is an enlarged bottom view of the tray
catch lever 61 in Fig. 51(a).

[0100] As shown in Figs. 48(a) to 49(b), when the tray T hits the stopper 5d at the
recording/reproducing position Z, the tray T will stop at the position where the center of
the tray T is aligned with the center of the turn table 9.

As shown in Figs. 47(a) to 48(b), the tray T moves in direction parallel to long
sliding rib 5p. And as shown in Figs. 48(a) to 51(b), the tray drive rack 64 moves further
after tray T is stopped at the recording/reproducing position Z (this is referred to 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

W2
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recording/reproducing position Z, and Fig. 50(b) is an enlargec_i plan view
of the tray catch lever 61 in Fig. 50(a). Still further, Fig. 51(a) is a bottom
view of the tray Tin a condition where the tray catch lever 61 moves
further after tray T is stopped at the recording/reproducing posit_ion Z and
Fig. 51(b) is an enlarged bottom view of the tray catch lever 61 in Fig.
S1(a). [0100] As shown in Figs. 48(a) to 49(b), when the tray T hits the

an agee PeIuA NG Ao i R Ebrsa B Ml etk ifian dritheagag4rwilll medpeat

strestd poBHiRBWIRreiRiesgepter of the tray T is aligned with the cgnter of t.he
[Ologg%table 9. As shown in Figs. 47(a) to 48(b), the tray T moves in direction
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To aggt%l lever 61 will rotate in a direction along with a rib 5r. With this

REhhE®Ray T can always stop at 33 an accurate position, and the
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ver-ﬁ?troke. [01011 As explained above, the tray catch lever 61 rotates
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ray catch lever 61 backward to the direction of the disc

COMRESHIRGharaRichy PesiivH D asitiay datar v e irotdtieh eotteayostch
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embgldiment by using a cam profile of UD base S and a cam profile 61 c

disc recordingIeniRdibe PRI 4r iy SR Iy Sesitivam Fomitasandby@osition Y
to thawiay chclarfie i pysTHOACE thadyank IS vRAMSHLY dhedise standoy: 61 is

sitiﬁ%Y. This configfuration creates, at the disc standby position Y, a

aligrgeor%ai IR e tray catch lever 61 is not engaged with the tray's

[010B8paksd Gactrayihdsd0ie st alnhendriye d2:8eti$® 1 can be put into the
/IL%S)Jroducin osition Z, but can also be driven from the standby
1
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position
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Z, th%(%?a%fr(air?vc’etlpaé e6ﬁ n(?atl)r? (Sjtll %‘é’vghglrttglae};.c%ﬁihs lgr}/s,%l;fgslﬂfg%girgg t'II“n\}v(gli[ a?ways
stop before the tray drive rack 64 stops.

[0104] The exact location within the recording/reproducing position Z at which the tray T
stops important. It should be at the center of turn table 9, in order to make possible a
stable and accurate disc clamping operation. For this reason, the movement of the tray T
from the disc standby position Y to the recording/reproducing position Z benefits from
the over stroke design. This will ensure the tray T can hit the stopper 5d and stop at a
well-defined 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
recording/reproducing position Z. When the tray T hits the stoppe_r 5d
corresponding to the recording/reproducing position Z, the tray drive rack
64 can still move further. This ensures that the tray T will always stop
before the tray drive rack 64 stops. [0104] The exact Iocatio_n within the
cording/reproducing position Z at which the tray T stops important. It

Playg S e APt Cantirbharhtamle leicartR rbemeice pysbiblerack ableaches
the 8RE RECHIAE RIS 8lAMRINGPRSIatIoN E@s?l%ﬂ?@%%’e %éf}ﬂgf gn&?}'nle%fer 62 is

the T from the disc standby position Y to the recording/re cing

the“p%‘é‘i%%%(. 9 BeriEansrainshde Bliaks i skerragghTsisamlbasgratia trayhe

secdRinphil the &tEPREHRElapdRIaR &l v lbdelined ppsitign .ﬁ]rgpglaé lever 62 is
reco@iﬁg/reproducing position Z. With the separation of the tray drive

ﬁxepa?:‘k A the tray catch lever 61, the tray drivg rqck 64 can move
[01darthemhadiabdueniay, Thbitsdhs1sioeper &di At thisdimey t&%é@ﬁnc ﬁgrﬂthat it

lever 61 can rotate by some angle in order to avoid stressing the s ‘
can Bioie ain it tRECHHP RIS G4 B2 Se 05T fritsehersbogirhbntoansistipteto the
tran$ligGEGABIMETRN isiised JABshieYs, 988t SREAREN bety, gzlﬂ%t@éd o

drive rack 64 and the transverse slide plate 65. A second 34 play lever

the merhammealiehases thie Ardeplaynsver sstoitiesaneeragndmive saniigdray drive

rackreaaheshihersligtAerarding/ropregiuaing BOSIIOMZ sADASS PJ&J%'%??%Q]% on the
he first play lever 62 is thenfus ed to the transverse shde p_Iatg 65 to
Shaiﬁ%%@ tﬁ?esgg%%alawwgeéér MheHs seeshiagaytedesieg sscfivad/fooperates

e e S R B0

ra‘:k%%%gg l AFAPSYSF oS Wk e Gae epibdnig e dioe IGansipart of a

loadhgverasieditearestion to the transverse slide plate 65. The second
lever 63 which has a long shaft 63b is fixed to the mechanical
[01 F&@EW Perehsuiaadisbie rmetén bapiaide thwithalhedytindrical

tray kackhGdvand theditseray MRS @2k A1 ARERINEhEZRAEING ISLIRIAYSRY§HE4, is
Iiges 0%}%’]8 shaft 63&? of the second plaglever 63 when the

inse e A RGP AFEEE bn TO°0BEHES IBies6lb st acray. Nukihese
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(up/mmﬁgUaaa@remcad@m@ammi@ﬂ@ﬁmecaﬁﬁﬂaﬁ{ﬁyv‘éﬂmlj Wk OAN AR ding
transverse ?i:iﬁ%e {f)lat 65 can be done with minimum force loss as part of a
adi

2 FR24TRBH Sl i tont tod57F s ek ebivesrmlcreh opiimigand
moviagk welt G6dis-pyovidesk varitb el ey Mehe position Y and the disc

recording/reproducing position Z. In other words, the mechanism for permitting
movement of the tray catch lever 61 consists of two separate parts (the cylindrical part of
the tray catch lever 61 and the shaft profile 64b) which are capable of sliding in vertical
direction relative to each other, so it can easily deal with a plurality of trays T aligned in
vertical direction. The tray drive rack 64 does not need to move in the vertical direction
but needs to move only in horizontal direction. This simplifies the construction of the
disc changer 1, and also reduces the height thereof.

[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 engages 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 lever 61. The try catch lever 61 is
supported by UD (up/down) base 5 and capable of moving in the up/down
(vertical) direction. According to a movement of the tray drive rack 64, the

dri \;éa%c%a%ﬁh Igvert61 IS caBpalgle of holding and moving a selected tray T
between the disd HHRES BSAASHY SATReoplRe & Shaitigheisrsinigmgition V.
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uncl@laasedndariadnaitisstalifiotiie fFhy tatshelevemfilsseriesdas a stopper for
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platp fstruknen G 1he vifth Bossne bthas tifacerisiderofebeantheinnenisriaceofinted to
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the cylindrical body of the catch lever 61 declines ertain degrees
rangyersi IR P ARG ST el nthe tedisisiove thekighnsiot Figd 152 andaPing
posiéits Sidenvinws, tesPaativaMsSho MG damnenu Biéﬂt%f-@e pnglampiggand

clamping conditions. The transverse unit 6 in the disc

(01T Lot dfigap il gl it SKERBS FOPROSUPISETtEH BRI ep dsavBvesd to a turn
tabléransvedse:slidecirte: Reapevendf thessideinssaide Wﬁﬁethg?i%%eo?glamper

. tpe transverse unit 6 are mounted to
unit 10 by clamper support plate 11 at the time of unclamping, tray T can have more gap

when it moves to recording/reproducing position Z. The movement of clamper support
plate 11 is controlled by the movement of bosses 6b of the transverse unit 6.

In the unclamping condition, a rib 6¢ of the transverse unit 6 touches a rib 11a of
the clamper support plate 11. The clamper support plate 11 is lifted away from the turn
table 9 and clamper unit 10 is at its upper position. In the clamping condition, the other
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 mounted into the cam profile 65c of transverse slide
plate 65 (refer to Fig. 39). With the pivot at rear side, the transverse unit 6
will rotate to a clamping position when. the transverse side plate 65
moves from the left side to the right side, and to a unclamping position

[01 {9 dirrahsherseadiok plate 85 mbvesayo mmugmsmtmmmtemme The

oc y t plate 11
tocilBEALALNE e o @F&piQ&eﬁa@amkP%gH e atr?@gugsﬁ%ﬂ 9 rigaer
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Creaaffs%%%akdbylpe%mﬁmt/Wne tlh@dtmg)gysteﬁfsbsesca triggeripg ystem pdfile of

the mgé&og]gg Qb a4rigger gear 51 . a trigger slide plate 52 and tray lock
levers 53. [0113] Fig. 55(a) and 55(b) are respectively a top view and an

[01 b rHatheclisnlestitmearaoroskchaviers e sEladhatraymiykﬂeveaﬁ&nggémthand
e 3 %cond rotr n 53¢ an
opeRiESFAGHMSIAD S A SIORDEL SR %?é% §£ th oper T RIS ln nv efOCVWg %o the

plastic spring 53d. The first protrusion provides an
discerrebaRg RRFTHOTRE stopper rib 53b is to ensure a stable locking state to

[01 tRAYik. Fhessqendh %%Hx%%éﬁ%@ﬁx%@fﬁedwm(:h : Svelgzg% lrjgllzgf 1S 1p

tray T from the tray lock lever 53. Th astlc s%rlng 0 provide

betWasT ke thl theogiipRscrideveking)yans o6 bnstre Thak IbeSBoSition Tat) are
enlatBgdi 'ﬁ?&rp{/(?é%séﬁﬂf% B50I5EL bl LR8I C%(E&ﬁ‘ etl%f%aIbl% ﬁ? é ggcf;fsel‘ggn Y.

. when the stopper rib 53b is not touching a lo profile o
Fig. gy BIAFESBE A YT b theckishideredrativhisfvantisdoint a state in which the

tray STHEADEIRUBE iRAHAYHYIGISHRG 8N trays T at the standby position Y are
locked by tray lock lever 53 from going to front position (disc exchange position X) at
any time of operation except when trays T are driven to the disc exchange position X
(open tray operation). This is a shipment locking position where the trayé T are locked in
a permanent manner at the disc standby position Y, and the disc changer 1 at all times
carries out operations to lock tray T at the shipment locking position after any operation
(such as driving tray T between disc standby position Y and disc recording/reproducing
position Z or driving the recording/reproducing unit 70 moving up/down to select tray T).
[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. F ig. 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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opening 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 more
detail below) is a diagram showing a relationship between earn gear 114
positions and locking types of the tray T. Fig. 57(a) to 57(c) are enlarged
plan views showing tray lock levers 53 in locking trays T at standby

ition Y,. Fig. 48 is a perspective view of the disc changer from the front
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tandhy position Y and disc recording/reproducing position

tween dis
tray 8?%”\% ?% $edotding/reproducing unit 70 moving up/down to select

[011FRYH) pliRHd 6pimetmI Bateshihe dravs SasRinDaldinthe108KING ray 1ock
C gdition the "inter- locking" profile of tray T and the tray lock lever 53.
le"e"Figg. 36 st%ftﬂ%ﬁ?d‘bﬂa}?aﬂf@ﬁ%%a% Husiime terdtaxstionre not able to

moveHOMEpasitien dxd i@ﬁcﬁ&ﬁ@@@@ﬁtﬁ?ﬁﬁ?%ﬁ@ ﬁ@tﬁ(l??sglégqg[?g%%e% to the
ition of the tray lock lever 53 and trigger slide plate 52. For Ty ‘

ey G i SHEShE T B ST GsT o EEscieder s eeton 70

can ewgtpushedroiarditieresurBagsehiandi Aok hedray;f by elisty way

drivi?ertruEion’s e of the trigger slide plate 52. This creates a strong stable

Gekiltg Cohdition TEWHILH thE AYer tEainbt i artoloskaddatriher gy rear
stopep® Boshowvull i Fip) Eas(@»/&meaﬁrmzwnsicﬂﬁfi plafe 5@@\(@19@@32&@
id he first protrusion 52e of the trigger slide plate 52 i y
o B e R LA e S e Bkmg oy

pushtidtey-fbekinghderoeesiolap d ety soekiley g8 sI0AF IR PR R ocked
ring 53d ' chanical chassis 3 and tray lock lever

orsSTRSIS U0 o miechaniel s s veplock el
driviaplesto 26 to the front side (disc exchange position X) but the tray T
oI RISt g e ot by Sl ooty Tlo b diven,
whicteter timgi/fepre thuding pasitiendd) b ipissiidiet b HaYecording/reproducing
section 70 and tray catch lever 61 are aligned to the tray T3, and in this state the trays T1,
T2 are locked in standby p;)sition Y by tray lock lever 53 and tray rear stopper 95. Trays
T4 and TS5 are locked in the standby position Y by tray lock lever 53 and UD base wall
and rib 5d. The rear side of selected tray T3 is stopped by a concave portion 61b of the
tray catch lever 61. When tray catch lever 61 is rotated and the concave portion 61b goes
into tray hook portion Tg, the tray T3 can be driven to the disc recording/reproducing
position Z.

[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 blocked by

either tray rear stopper 95 or a wall of UD base wall as shown in Fig. 58.

An unlock period only happens before the trays T triggering, when the

tray lock lever unlock profile 53c is being pushed by the second

protrusion 52d of the trigger side plate 52 and the traylis unlé)cked for a

short period sp that it can be pushed by trigger slide plate 52 to engage
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protusibadilandranetherpationokihe derdnNgiRsiany niith@e profile on a second
recor i’qg/r produci ection 70. The locking system is to ensure that the
play gear charide ralsefgrlgagf@ﬁﬁm%emal vibration and impact which can
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The locki tem ensures that there is no position shift and dislocation
secopd BN OR? DITHRG Sehins-sendiiortly ity SIGERIAG daviebthrHésioindever
93 enlendeewikd teeachietelthis funatieadsm @a&lgg&leye&@f&gl&&iﬁﬁwl 4stock.
cear NP T e S e ST, Cetoies B B A3 and a
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. d pivat it late boss. One end of hoth_ lock levers 93, 94 have
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lever 93 as a locking device of the disc changer 1 in two conditions. These drawings
show the first lock lever 93 in a state where a hook portion 93a of the first lock lever 93
engages with a gear tooth 111a of a second play gear 111, thereby locking the second
play gear 111. At this time, gear teeth 111a are engaged with a rack gear 64a of a tray
drive rack 64. This condition will happen when the tray drive rack 64 is at standby
position Y and no trays T are at disc recording/reproducing position Z.

Fig. 63(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
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[0120] Figs. 61(a) and 61(b) are perspective views showing a first lock _

lever 93 and a second play gear | | iin 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 lll to lock the tray play/stock gear train. A taper prof_lle

93c on the hook portion 93a of the first lock lever 93 and a taper prpflle

11 Ic on the gear tooth 11 la of the second play gear 111 create an inter-
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time, gear teeth | | | a engage a rack gear 65a ot a transverse slide plate
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late 65 moves to clamp the disc to conduct disc recording/reproducing.

Posittprof EiywAie) l§vehlan iehasaedingrlfodkidy statecof thveirst dacky
playl@uRik3tBrthis nGonAila: ALOSS;P3b of the first lock lever 93 fits into a

cam gear groove 114c located in a first range 1 14c-1 of the.cgm gear
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[0125] Fig. 67 is a perspective view showing the second lock lever 94 and the second UD
gear 109 in an unlocked condition. A protruded portion 94a of the second lock lever 94
enters into a locking profile 109b of the second UD gear 109 to lock the elevation gear
train. The second UD gear 109 has a taper portion 109¢ for reliable engagement with the
protrudedv portion 94a of the second lock lever 94 and alignment of the second UD gear
109.

[0126] Fig. 68(a) is a plan view showing a locking state of the second lock lever 94. In

~ this state, a boss 94b of the second lock lever 94 fits into a cam gear groove 114d located
at a first range 114d-1 of the cam gear groove 114d where the second lock lever 94 1s
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 showing a second lock lever 94 as a locking device

in the disc changer 1. In the state shown in Fig. 56, a protruded portion

94a of the second lock lever 94 engages a locking profile 109b of a
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view showing a locking state of the second lock lever 94. In this state, a
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second lock lever 94 is directed to rotate in a lock direction.
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gear groove 114d where the second lock lever 94 is ted to rotate in
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CIOCgav.er 125. [0127] Fig. 69 is a plan view of a cam gear 114 explaining an
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of pelitestion, Relatiamrbn alienRitBe Gam oeas $34i5taflRrom a HOME
Olz%ﬁétio% and the cam gear 114 will rotate in a clock-wise direction to
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[0129] Fig. 71 is a perspective view showing another locking system that prevents a
movement of the recording/reproducing section 70 when one of the trays T is at the
recording/reproducing position Z. The locking system can protect the disc changer 1
from external shock and vibration if there is an illegal power off during a
recording/reproducing operation. At the right side of transverse slide plate 65, there is
provided a pin 65d which is capable of going into any of holes 32e-1 to 32e-5 of the UD
rack 32. The holes 32e-1 to 32e-5 correspond respectively to the recording/reproducing
positions that align tray T1 to tray T5. With this configuration, recording/reproducing is

locked at a current recording/reproducing tray T position.
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gear 110. From the PLAY DRIVING position to the HOME position, the
operation is reversed. In a range of positions B. the trigger slide plate 52
triggers the trays T to engage to the tray driving gear unit 20. And in a
range of positions C, trays T are driven to the disc exchange position X.
When the cam gear 114 rotates in a counter- clockwisedirection, the tray
T1 is first driven to the disc standby position Y in the range of positions C,
(O3] lewilt Berrsirsyt ey s mmesyT8 ke drddhe] 6428l ig ra@ddwming section
70. peranest | ' tate in, whi ar 114 is rotated to .
o o eh o S A AL L yeine
sectid “Hinction lever 126 is changed in order to drive the gear train of
01# i (: ' i 1Q4:(L] rspective view, ..
g anor okt Sy bian e o e S S Bhoodiment
and r%%fbﬁﬁnb‘??@&%ﬂd@?@@%&ﬂin%%tﬁh wribwfttdertrayscT fivat the spirit and the
scog@@p{ggﬂlé%gg%mg)gpsition Z. The locking system can protect the disc
changer | from external shock and vibration if there is an illegal power off
during a recording/reproducing operation. At the right side of transverse
slide plate 65, there is provided a pin 65d which is capable of going into
any of holes 32e-1 to 32e-5 of the UD rack 32. The holes 32e-1 to 32e-5
correspond respectively to the recording/reproducing positions that align
tray Ti to tray T5. With this configuration, recording/reproducing is locked
at a current recording/reproducing tray T position. 41 [0130] Fig. 72 is a
locking system summary table for the recording/reproducing section 70.
At all times, there is a lock system that is activated to lock the
recording/reproducing section 70. [01311 Needless to say, the present
invention is‘not limited to the foregoing embodiment, and can be variously
modified or corrected without departing from the spirit and the scope of
the present invention. 42 LLOYD WISE Claims 1. A disc changer for
storing a plurality of discs, transporting a disc selected from the plurality
of discs, and performing recording/reproducing information signal on the
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disc, the disc changer comprising: a plurality of trays which respectively
can be loaded with discs, can be moved substantially in a horizontal
direction parallel to main surfaces of the discs, and are stacked
substantially in a vertical direction perpendicular to the main surfaces of LLOYD WISE
the discs; a tray driving gear unit capable of shuttling the trays between a
standby position in which the trays are stored in a mechanical chassis as
cNQusing of the disc changer and a disc exchange position in which the
trays are protruded outward from the mechanical chassis thereby the
discs can be put on the trays and removed form the trays; a gear driving
1mechanism diiyen. i A0 slacUiBAlMALRT FJenerale diving 68 defica from
driving the tray driving gear unit; a tray triggering uancap e 01‘C
the pkivigitinfdckitrg thedtpay S Tmine wemding/ positibieingendpitedvabligofl on the
dRushing;all trays 4P eRgaagwith the tray driving gear unit after unlocking

the trays and capable of driving the trays outward from the mechanical
chassiPtoRHRY ohé tiscdieihsesgechsslticand edesramhyiibphsducing imipoved
sUREERERIAING ARSHOiRRraducing iemmpliom SionakRr&Aise laced:ena

turntable; and an elevation unit capable of moving the _
StRsKERci AR IIY &gy Fattorhti s rdioR ReERSII iR By dotibs ranBetG Fessatigie
dthe;recording/reproducing 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 BETEARS e chet el Pobiihngricaigsebetween a standby position
i Qaacding/ reproarcing RPSItIoRcand e daxdsvinghsask poit ¢ensiRtsiider
plurality of separate parts; and wherein the tray drive rack unit comprises

P G RIS AR RNT PP i 1RSSR har e Rl ek A ifigTa gk

nReofilg swhich sno@ees Wit didely eagearpandniBd &Y BiMiSEomavesaliRe trays;
fixed vertical position, and. wherein the tray drive rack also has one gos_s

profilé &t T D BB B P AR AR g Ergig driving force
factovilipgntoteigimivinyheseimihe tray catch lever is operative to pull the

tray from the.disc.standby 2ﬁ))o}s)ltior%lt(())cfhe rec rgl{?xgér roducinthositio .

and @ tray triggering unit Capable o King/unlo the trays mThe standby

position, the unit capable of pushing all trays to engage with the tray driving gear unit
after unlocking the trays and capable of driving the trays outward from the mechanical
chassis toward the disc exchange position;

a recording/reproducing unit for recording and/or reproducing information
signal on a disc placed on a turntable; and

an clevation unit capable of moving the recording/reproducing unit with the
turntable in a vertical direction to align the recording/reproducing unit to a tray and
place a disc on the tray onto the turntable;

wherein 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; and

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 engages with a drive gear and
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wherein the tray catch lever has a hole at a center which receives a shaft

profile of the tray drive rack. 3. A disc changer according to claim 2,

wherein the tray catch lever is supported on a UD base LLOYD WISE
(recording/reproducing section), the tray catch lever moves and aligns to

the selected tray following to the recording/reproducing section, and

wherein the tray catch lever has a catch profile which fit into a tray's hook

nRQMlle o feiveJoe tay and ih %‘il‘i%&@ﬁ'%ﬂ%‘f?z[ﬁé?f?x@?la’%ré‘fa‘igg}% M boss

which provides rotating motion following to a cam profile o ase,
PthBreBih teirageedcHievdhe sy 6tags WXty from tray's hook profile when

the tray reaches at disc standby position. 4. A disc changer according to

claim 3, wherein the internal hole of the tray catch lever has a round ring

Zsurfack Wt ChaEITaRIsatRafopTsiie lofthersiay i ey apielate gy tregprative to
pROsHian.aehherRURk Sutfaes ehinalayRalER ISYRINREBJAURY SUHHRAGE and

which contacts a side wall of UD base. 5. A disc changer according to
“aginrAhgiaran thearay hasstdllet! By Hitihg RichEsaric & Sefbpet de pighe
g c@ndinglrproducing position, 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. 6. A disc changer according to claim 1,

3whereindiie dray ghive dackmng thantransuerse shdeplalads carpeciegdyted on
a trigger lever %tru?ture which can transfer and trigger the transverse

2 e pTS e FPEHPRGEPLAHIE G ST AL A E RSP HVE YR QR tAb gRsy© the

séthel dise fecordingleaprodueiath pesion dngd whesaintaerigers leyeany catch

structure transfers.and triggers the tray, (ﬁgve rack to engage with the drive
R EA D PN HTGE  4 aVar LT B EITE ULt b ray
ceompleiehlsa blamping pentliciomiy praslalepetadbg motion following to a cam
profile of UD base, thereby the tray catch lever can rotate away from tray's hook profile

when the tray reaches at disc standby position.

4. A disc changer according to claim 3, wherein the internal hole of the tray catch
lever has a round ring surface which contacts a shaft profile of the tray drive rack at
any tray position and the outer surface of the tray catch lever has a round surface which

contacts a side wall of UD base.

5. A disc changer according to claim 4, wherein the tray is stopped by hitting a
mechanical stopper at the recording/reproducing position, 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.

6. 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 transfers and triggers the tray drive rack to engage with the drive gear when
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the transverse slide plate is moved to release completely a clamping condition by a

clamper.
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