;e3ezz{<}L}*6 TIxE 15 January 2003 OPTICAL DI SC DEVICE Field of the

| nvention The present invention relates to an optical disc device for
fecording a signal on an optical disc such as a conpact di sctSatanuenra®daci ng
a recorded signal therefrom and in particular, to an optical -pi ckup
driving nmechani smand an optical -di sc | oadi ng nechani sm Background of the
| nvention A conventional optical di=sd device nornally allows an optica

disc to be installed on a disc tray that slides out from an ing in the
front panel of the device according to a user's operation, aaﬂw’mmmlmm
W thdraws the disc tray with the optical disc to a predeterm

i nsi de the device. Then, the ofPEEIFIGARIONWhi ch has reached t hetssises
predeterm ned position inside the device, is sandw ched between a turn
table and a clanper and then rotated at a predeterm ned roﬁwwwwwmﬁm An
optical pickup reproduces a_signal recorded within a predet M& on
the optical disc by noving ¢%T€€§§OH§§QJ?§Y%FFrack posi ti pn of *dobvex+Si gnal

In the conventional optical disc device, different notors are used as
driving sources for driving these operations , that is , the three

operations, Lncl.uding the disc |oading, disc rotating, and optical -pi ckup
feemlufae& 9§ng§Fy;ﬂﬁﬁ§£%P%perations. That is, the conventional optical
di sc device J,s normally .configure to. u knLkqtal. In

t he convent i%ﬁalproepiﬁrb Ilnd"l?&gﬁ%{}?%%,faﬁ%ﬁeg%rsﬁt#@%?glr)%g\gf\ér%gg%g%g t he
nost e ] nd. e a |.am {. f ree

oS! SREINYEBRIES 80 LRESC MR G RERNATNA 4l 0 £lcdhiEeLl
summarg Ae 1O LOKeBLLANAN P ECL- Bkl Be JEhORekE ok IhlHCE, L he nunber
of notors used Tn the. evi‘ce i'n-order to provide a nore inexpensive optical
di sc deydyeescdPat? 8bt 8hNobhiS caflj gblok @) QPIvERAL HleshdfVdikCak@NPAI SES A
traverse base |ncrud|ng an-optical "pickup and a feed notor that drives the
opt i calogi fdaP-d 05 WAl e adithPacdawaflighom t he inner circunferential position
of the optical disc to the outer circunferential position thereof, and
conprises a |oading neans for transferring the optical disc fromthe
exterior of the device body onto a traverse base and a | oadi ng driving
means Berckproimd ofietheadinveribiomans using the feed notor that is also
used for driving the optical pickup. In this configuration, the feed notor
can nove thd epnveRtinnadpopbicapr dd66e dewigpmanotndléyeed kaws @t cal
disc to the exterior of the device, thereby reducing t he nunber of notors
used i RPEHEdeBiaC %P draidmarbledieR a ¢bFEe FRaYpehattyeldgtas Autdi sc

device. The present, invention provides an optical dis¢ device, conprising
20 a tFAPEr 8@ PRSAIASphRthEnlEOBEVPERHoRE e HEYATEr 3ECBEL Adhc udi ng
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position inside the device, is sandwiched between a turn table

and a clamper and then rotated at a predetermined rotation
speed. Anoptical pickup reproduces a signal recorded within
a predetermined rangeon theoptical disc bymoving in response
to the track position of the signal.

In the conventional optical disc device, different
motors are used as driving sources for driving these
operations, that is, the three operations including the disc

loading, disc rotating, and optical-pickup feeding



exterior of the device body onto said traverse base and | oading driving
means for driving said | oading neans using said feed notor, said optical

pi ckup driving nmeans and said | oading driving means being di&danuery 2103ven
by said feed notor at different tines, and wherein the optical pickup
driving neans displaces the optical pickup to an extended 30 sw tchi.ng
position (Y) that is closer to a centre of an optical disc than a signal
posi tion range (X) on such optical disg.in which signals are retarded, and
wherei n when said 15 January 2003 .) _ J optical pickup is at the
extended switching position (Y), a rotational driving force of the feed
motor is swi.tched and transmtted to.the.loading drive neans. This optical
0 sc. dePPEBHHSb. Piiasr BEFORTBIOELORIARD e egise & APTHRLR Spn e A S 4SrB
drive t i t hereby enabling the optical disc to be ejected to
t he ext glrg?g?@eglw%r{rﬁge%évi ce, and elimnates the needs for an optical-disc
| oadi ng not odn theatonivastidmé nptiead discettvice, hdweevennthe maotorsaveremang thdinsast

device. Preferably, the optical disc device furfher_ conprises an

i nner - cpstry@ﬁré@neéﬁ@@twwamdblew ¥ gl g tbres piees Bpeest e ckup
has % £ | e GHH Lal..gnd switching position (Z) within the
Si gngll) gggéﬁ‘gﬁe?%?ﬁgﬁe toggﬁggﬁ%{cgt ational driving force of the feed
notor, and power transmi ssion switching neans for further rotationally
driving the feed mptor to further nove the pickup toward the inner

ci r cunf S8y of thedaventioncal di sc when the inner-circunference detecting
swi tch executes i j | YAl : feed
motor o the Tabi et o el S Sl T B e b e e B e

- f eed noomier iosprevide ahmeate dnexpensingopticabddededté.on 15 signal from said

i nner-circunference detecting swi{ch in order to selectively swtch the
traflm ssi ogfrB@“PWéhﬁoqbd?qtoﬁ’aPp%as 5}8&&6?’1@? CEMBFISeSA (AT SISeIOAtS BFVBEB A ¢ he
drivin j ; F Yl : i ' ] Thi s
opt 1 car 12k P 88 BB e B P SRR D [T
si gnal thanster circamfirentdzltpoaitioandd thevioptibal rdiscptostht iomter 20rcumfredial yssitio003

on the tical .disc .and further continues rotating the feed tor .in the
same ditﬁgrépﬁ@ﬁsi CPTEFistsy? 'ORdBRImAENS ?@rqa&a o @Fiwﬁﬁ@} %mttgg?ﬁ%?l’a‘?' cal ly
ej ect the Jepkh %ah%%ﬁ)ca tavééﬁbsg&tﬁ{d'&Ioaefngt&}?v_iﬂgme%ﬁs fdr”dx‘?ﬂﬁ%%@&% nt,

the optical disc device tfurther conprises an inner-circuntference detécting

swi 1T h rheansasingabé fegd mhator thhkisapsoi usad fori driving thaoptical gdckup. t he

i nner=circunferential -end switgchin osition wthin the.signal. position
ange due t dPCHE SBRBEIE Ui 1008 AP IPOFELIGNe (it PGl PUB: o SACHh dier
trar_sniasi o std GB 'oﬂﬁcmoftﬁé ek@tigt bPMRldeYicdr thebdbg rEJI&?ciﬁﬁﬁQ AiphKYr tO
further nove tHe pickup toward the inner circunferencé of the optical disc
VWhen t lod matowsrused mothaidevieain alddetogquoiidg swinereinexpensivesptitad disc dayichier eby

' eed notor. to the. | oading driving
T oRe

sw~. t chi ng e driv ng force of, the f
neans, wher W?ﬁ?n{"& ERHQTPIAYIAES £ GRY CYIER ORI s swit ched

,acoy ding tQ Ravdedetndst AhpdbdNah alde9iteUdRy] SH@ tradérs€ BHLMBRMAthg an optical
detectingswitch in order to selectively Switch the transm ssion of the

r ot at i PiRXupdhitresngds asigoalotn amhepticaddisoor that beprodenss aisigrad racordgdsherepe
| oadi ng_npeans,and the, driving of the,optic i ckup.,. Thi s tical .disc
doot codndRoiy Mt B dishibePOsdd shliea G Yo iR, bab R Br RRhCRLITEE . eng
SW t chifteurRRgertiaP PoltioRN S aHRpEEaItdIgd &) gh Wlivet Sirdisfetdhfial ?_sdiﬁ@w HepsInGL
detecting switch is being turned off, and allows the optical pickup to

f ur t hemeany fordpwenasaicheptiaahpickep,rapdnf er ence of the optical disc even after
It ZQaS tur n‘ﬁ% ge%iéehgoéynpn%ﬁﬁcﬁis rlgéjﬂéa Ieans fcgjre{[rgnqs ejrrr}gg Sa\xllm otp(%lft]:'a] disc from the
exterior of the device body onto said traverse base and loading driving means for driving
said loading means using said feed motor, said optical pickup driving means and said
loading driving means being directly driven by said feed motor at different times, and
wherein the optical pickup driving means displaces the optical pickup to an extended
30 switching position (Y) that is closer to a centre of an optical disc than a signal position

range (X) on such optical disc in which signals are recorded, and wherein when said



15 January 2003 -5 The present invention also provides an optical disc
devi ce conprising a traverse base di sposed on a device body, said traverse
base including an optical pickup that records a signal on ath épuaeu?0B sc
or that reproduces a signal recorded thereon and a feed notor that

di spl aces said optical pickup forward and backward froman inner 5
circunferential position of an optical disc to an outer circunferenti al
position thereof via nmeans for driving said optical pickup, and the device
body includes |oading neans for transfermi.ng an optical disc fromthe
exterior of the device body onto said traverse base and | oading driving
means for driving said | oading neans using said feed notor, said optical

i ck drivi. ..and id 10, | oadi. dr.j,vi . bei di tl
G von by SBHFE Faaib gt dhe aXTeaiaeh BYGTIE PSR ABY AURUTHR CRRRE G7es 36 Hiase
Nl UdeS g thot AR Wi BlndriRe@ S 1i£abadihsBrilorithaged. said traverse

base bei ng nounte e to swng around Its rear end, and wherein the
devi ce furt her Thimppticaédiseldeviat usey the &red rhotor swimoye e eptick! pickuprasnd dbss® t o

el evate and | gwer the turn table re]ative to. the optical disc and power

t ransni ssHMBHe ﬁ%{%&%rmi@st therrbai anapling é’er‘?ﬂt%rgﬁﬁlto bFieﬁcﬁQj{s ?cb&’@ee-'&?r 1 6fy
feed t ogy, .t | I il 1 p ha.a i = dj er
oper at Pon 5e ot Acth o, SHALIAR, [RIRGA Yof SAPOPRAI URC el FRIGCIRE HaE e
el evat ed sogdirednethedonnertapbasieal disé deviept i cal -di sc transfer operation in

order that the_optical disc can be installed on and renoved fromthe tum
table. After tRERBYathEgoRERhsdiffadexIcsy BITHKT t SRINPHSES o AR clNBEks erCUpiSIange
tabl e or j Ca edRink NEPPiHeC Bbtich]S Bi [ rj i
.directi On&&%t[ﬂgf E\st"\gh{eght ?g&vedr se Bgsglﬁgagfebggtnlgﬁpo%é%gv E‘%}S ufshlokg&t E’g dc?fﬁ\% %Jg
force of tikmniferstinabémd switahinhepastiver (Z)r within g signalepositido randd da¢ eo tthe
el evatbng means, .the ttumtaPI e f[%an be nmoved downward while being inclinped
to unt aniptaiosabgriviag fogiese! Y FRAMAIAL A5FtRAVAT FANSEISSIN SWUchigg dreansdfor yr n
tabl e wh b LS I T e i i L oLS
enoved ripes [RalgRR ding BERCREE 20 Al mbfE e UG AL B lrnct

i ncl udes drauttifagnoeaf thet dpical disgsvhieh thdmneotatumfeadncdrderdongg fsovieh exkcltbe
feed notor and a rack that .is praovided.in part - 15 January 2003 - 6 -
of the |6§€&Cﬁl@nn€§ﬁ%bYaﬁw1t%§&é #riving; foeceyp m%&eaerapt,orttﬁetgﬁde g clriying
t he rack in t ra g it : : :
rotationa %ﬁgvg@ﬁP9gn%faglhBﬁe% (?fa@%?%? %g{sbg .I§W§%@h%t3§rg rlr%F ;{oa%fl%t’e cttlcf'nnat
is, the tsignaéifmen Baideinnet-eir¢wmiatdnge mipteeting switak in arderytot Sedectively Switch thes

i nclined downward, e dri.vi ear .is alLsq.inclined relatiye to.the
nor i 2ont ATTSPATET of B aOrHENIARTRGBITE OF St PR tel e et Vg AR Of the
incline §gac§§%hﬁaggay,?d e PRI @G RREl fclalpiost the same as the swng

angl e of "the traverse base, the driv~. ng gear and the rack constantly nmesh
Wi th each ot heéFhigoptiead disg device uses the feed motor to move the optical pickup to the signal
inner-circumferential-end switching position

20



brief Description of the Drawings FIG 1 is a plan view show ng an optica
di sc device according to an enbodi nent of this invention, which is
reproduci ng a signal froman optical disc; FIG 2 is a pI an ¥s gxn ahPRea
the optical disc device according to the embodi ment of this i nvention,

whi ch i's reproducing a signal recorded on the inner-nost circunferential
position; FIG 3 is a plan view showi ng the optical disc device according
to the enbodi nent of this invention,.ig which an optical pickup ras been
noved toward the inner circunference of the optical disc; FIG 4 is a plan
vi ew showi ng the optical disc device according to the enbodi ment of this

I n~rention, in which a camrack has been noved to the |eft of the draw ng;

15 Janugyy @3 gt&ad dsse Bhan ﬂﬁ:ed/héf%ﬂﬁlhh%so&fd'@@tlﬁbsEh@eYbEﬁ

according to the enbodi nent of this invention, in which a camrack has been

nmoved t gdder | At Bk tSiendlr @ikee tanth ) %M\érébyaérfﬁﬂldlﬂﬁﬁd'tln‘é NDo 888K gand a
tray rack start to nesh with eacr. other; FIG 6 is a plan VIeM/ShOMAng t he

opt i cal gdem Deg acsoridlitg dwcohetdeaadiyenteof tHe vptieali @isd Boveheh a
disc tra~r has been ejected to the exterior of the device; FIG 7 is a

si de vi ewtditvengofheheptdeaicdi sc device according to the enbodi nent of
this invention, in which a vertical slider is~located at an upper position;

FIG 8 is a side view showing the optical disc device according to the
enbodi nent of this invention, in which the vertical slider is Zocated at a
| ower positi émonepmbodiment.the epticalidisy deniswifiugher commrisaskn body sect i on
inner-circumference detecting switch for detecting that the
optical pickup has moved to the inner-circumferential-end
switching position within the signal position range due to
the rotational driving force of the feed motor; and a power
transmission switching means for rotationally driving the
feed motor to further move the pickup toward the inner
circumference of the optical disc when the inner
circumferential detecting switch executes detection, thereby
switching the driving force of the feed motoxr to the loading
&riving means, whereby the rotating direction of the feed
! motor is switched according to a detection signal froﬁ the
inner-circumference detecting switch in order to selectively
switch the transmission of the rotational driving force of
the feed motor between the driving of the loading means and
the driving of the optical pickup. This optical disc device
detects that the optical pickup is at the inner-
circumferential-end switching position or has moved thereto
while the inner-circumference detecting switch is being
turned off, and allows the optical pickup to further move

toward the inner circumference of the optical disc even after

it has turned on the inner-circumference detecting switch.



of the optical disc device according to the enbodi nent of this invention,
in which a vertical sJ.ider is |ocated above; FIG 10 is a rear view

showi ng the camrack body section of the optical disc devict danerndi3 to
the ermbodi ment of this invention, in which the ~rertical slider is |located
at a lower position; FIG Il is a side view showng a tray rack section of
the optical disc device according to the enbodinent of this invention, in
which the vertical slider is i ocated at a | ower position; and FIG 12 is a
timng chant of the optical disc device.according to the enbodi nent of this
i nvention. 15 January 2003 - 8 Enbodinents An enbodi nent of an optical

di sc device according to this inventi on V\,i |1 be described bel ow in detail
with reference ,}o t he draw ng ., FzGS. ?ialocf c.lan Vi ews.showi ng a
configuration o OLWQS%H"G&P ‘&i?lé‘&pEfB’%l?émaP@ G# F{'g §94 W@hsd‘&%ll nment of
this invention t d
nunber. FI GS. 7aat?9v g égﬁrggqgé}%'éél&ﬁ%\%s e "opt fictgﬁlepgl SC géac\}?é(}gg hang@%
and | 0. ar eicleprthati reperdoh signabon amohtxdnﬂcd!yscs:eahataapmﬁutésea sighalaatorded thereon
devi ce.

FIG, |I] is a side view of ,.a tray ecti the ptlcal di sc
devi ce. Fraad alflzewncémt that depp §~°r §a‘6f°PE1ﬁ%‘FB lm: rwarcgenfﬁg |FPnFra€ssmq_r to

11, a tgay ﬁf&%&%l @okx‘tl i o aig‘l%g}tﬁglgﬂ’ig@ﬁ%ngé ghier cﬁ'cgﬁig&gx?tg% é3§91tf6nqﬁé/ﬂ£§f3v&0dy

(nechanlca ase our atrrng’r pl ECEs i'n positions

of the travansbriBingdsaidopicdprétuipgndo its corners. The traverse base 3 is
nounted so as to swln toward the device boq_y usi ng as ful crumse}or t he
sW ngi ng- novendhft devies PW@)}’ fincdedes Jgading Hesanp %E’éﬂ elingpys eRte discelrpmatheend

f the t The, f t . [
e ey BHBHOEoPARice T (R0 L8N e W, WEENELN BRAB lah V B Al 2
slider 6 szdrbedingmédne whing ssid bfeet) niote sail dpticad\pickup difieingemednsadnd said

direction, That is, the traverse pbase 3 is gf r QXi matelé%(adapted to,sw ng
ar ound 0t hioading-drivingimgaanbeing dipesthy drivendyi sgisk fesd motamat sliffergnt traes, 8pd i cal

direction. The Ylgfe%ﬁ fl‘Pel trm\f%rﬁgé 1&?&56'5%%&@'} {8k S WHigh 48" dptieal disd {sdRhedd,

w || be describe anuar
said traverse base being mounted to be able to swing around its rear end, and wherein the

device further comprises elevating means for swinging said traverse base to elevate and
lower the turn table relative to the optical disc and power transmission means for
15 transmitting a rotational driving force of said feed motor to said elevating means in
response to an optical-disc transfer operation performed by said loading means, whereby
.the turn table is elevated and lowered in response to the optical-disc transfer operation in
order that the optical disc can be installed on and removed from the turn table.
After the elevating means has elevated the traverse base, the turn table or the like
20 can clamp the optical disc almost in the horizontal direction. After the traverse base has
been lowered by using the driving force of the feed motor via the power transmission
means to activate the elevating means, the turn table can be moved downward while being
inclined to unclamp the optical disc so that the optical disc can pass over the turn table
when it is installed from the exterior of the device and when it is removed from the
25 interior.
Preferably, the loading driving means includes driving gears that transmit the

rotational driving force of the feed motor and a rack that is provided in part



_ g _ The traverse base 3 includes an optical pickup 7 for recording a
signal in an optical disc 70 or zeprodueing a recorded signal, a turn table
8.for cooperating with a clanper 14 in sandw ching the rot atfisngngghtaao3of
the | oaded optical disc 70 to rotate the optical disc 70, a spindle notor 9
for tuzning the turn table B, and a feed notor 11 acting as a drivzng
source for driving the optical pickup ~forward and backward - .
approximately froman inner circunferential position on the optical disc 70
to an outer circunferential position thereon. That is, the optical pickup 7
is positioned in such a way as to be enbedded in a penetrating section 4
formed 9% the ipadénserpass archdeshesppstheihand givind $925ui 88ebodi es 5
provided at the right and | eft side edges of the penetrating section 4 so
as to HeA@kitRethR e HAFHIANERT BHAVE FHaFy FrFheanlPARE the
circunferential position on the optical~disc 70 tg an outer circunferentiaZ
posi ti GTRRRcedNe BRtakionadprevementpie a1 the trFvepeetpase.
penetratin 1:fhection 4. The spindle nohg{BQ has a gotatin shaft 10 coaxi al

r

with t ER8LARS IR Bablgyy YRd Aedthft BFaYEIsS PASSERNafgi Akt Y12
coaxial with a notqQr gear 13. The pick driving .neans, 20 conpri ses an
opt ;(Lalnl%\‘nf%%&ﬁ" il ﬁgwﬁ‘é(a?:gﬁltdilﬁsg;f§ﬁcl§‘g:e§51)\ﬁlrlntcﬂ'é'nterch\?&°§bw%’éngeI Bheyn

PPk AL EATY sEREoHE RS LR R d AP e F 4 Lo e hag ez oRean Bafe g goar
21 that. . i - 1.3 f i d

ar idt/i ﬁ&lﬁ%%‘%%%%k%g%2@"5#?ﬁﬂﬁq5%#.’%’2%15%??&*%8933%%*"%?6‘33}&5%@%3”f h
Cocona = R hORERE & JBotINGak SIMATe piuosr EHUCHAAR SENSTHILS O 1o

on theepficdds p&z@éuezéelﬁ%rég YAk, bogdy’ a&&%;;ggvgﬂankﬁékat& 24 form

an exanple of the optical pickup d?iV|ng neans for transmtting the

drivi ngonteh iy thes heqd tMicichl bt et hgoeRlelctaly pi ckup 7. The device body
1 includes a | oading neans for transfer:ing the optical disc 70 fromthe

exterior of the device body 3. onto the traverse base 3 and a | oadi ng

driving neans 30 for driving the |oading neans using the feed notor I1.

That i Brimf &essqtipoionhef] ahdi My awbmgsi s conposed of a disc tray 25 or

the 3.ike az-3 has a tray rack 26 and a camgroove 27 formed in its rear

surface. ThElfeadi A§ & iRdaRy VbewssBovwisix @it i gprbdaby ddsioativire
according to an embodiment of this invention, which is
reproducing a signal from an optical disc;

FIG. 2 i1s a plan view showing the optical disc device
according to the embodiment of this invention, which is
reproducing a signal recorded on the inner-most
circumferential position;

FIG. 3 is a plan view showing the optical disc device
according to the embodiment of this invention, in which an
optical pickup has been moved toward the inner circumference
of the optical disc;

FIG. 4 is a plan view showing the optical disc device

according to the embodiment of this invention, in which a cam

rack has been moved to the left of the drawing;



driving gear train placed on the traverse base 3 and a longitudinal tray
rack 26 formed on the disc tray 25. The loading driving gear train
conprises a third driving gear 31 that nmeshes with the notorqsgmuad3doar
speed reduction, a fourth driving gear 32 that neshes with the third
driving gear 31 for speed reduction, and a fifth driving gezr 33 that
meshes with the fourth driving gear 32 $or speed reduction. The tray rack
26 car. :aesh with a gear section of the fifth driving gear 33. These
conponents 26, 31 to 33 configure an exanple of the |oading driving neans
30 for transmtting the driving force of the feed nptor 11 to _the disc tray
(1 oadi ng neah&§- 25, is aspiamuaewoirwing thes opftical fL8RUPSYISH nove
up to an extended switching position_ Y cJoser to the center, of the opti cal
di sc 70RFRAKCANS BRSNS SHNeRRGRE ibkS Vet ear H SEL4%P i S ch
signals are recorded is, and switches and transmits.the driving, force of
the fecB2ft BRS19eeR F‘Héfel%o&?l Vﬁ\bedie\ﬁ%é’%’?% Whed #RE opt %B&thl ckup 7
is at the extended sw tchin position Y. That is,. the penetrating section
REr RATh

4 and thetQRAHRY o BnG I Bd“EBY tHRFF THESH ¥RED 5263 nove
up to 3g?§xtended switching position Y, and the length of the passive rack
24 is

B%ér which it neshes with the notor gear 13. The traverse base 3

24 is K e mtor ¢ ver i
opti oal i QR 7 e TRV STe g ﬁ%&i%%%?a?%%‘g%??i%f%%% tohi ng.
Force oo (it FEapuife £ aie rviiiacn (5 i iolf o Bk RRdy fak’ o)

state (ﬁeégeeﬁgggggclt%c%gr §rg8§:eggi %évﬁé\?ﬂcéa the feed nmotor 11 is

further drrve e rotatT1onal Ty noved toward the fnner circunference of

the optical gi$c.7 19saddiihanvikh CAIRANSE tRet HBtdewicEibrdwidyite. €
traverse base 3, and the disc tray 25, a power transm ssion sw tching neans

~0 ~. s qWeyiddeg thathanvdnesitbetdpifvithd d oieeentibhe fisedHmiwrall to
the | oading driving neans 30. Furthernore, by switching the rotating

direct vexrvoicabesieédemuisonlddatedrespanseppen ples etioan signal, fromthe
i nner circunference detecting switch 35, the transm ssion of the rotational
driving for#acf & hss feeslidet vietlshowdsiedtheedptical daswadedog - 12
swi tched between the driving of the disc tray ( Zoading neans ) 25 and the
dri vi ngcsfoxdingptd ckie prkepinrens ofi tbhsngnvenddiory, il mdtimiadilye provi ded
intre front of the traverse base 3 Via a vertical shaft 41, and a partia
gear AYeHtd e cFhiE€RE dfgdFTREGDCRENg BOHPULPFEE PRI ded at the base of
t he smﬁtchin% | ever, 42. A stopger body 45 is provided on the traverse base
3. Thus, whEASrhd &\ B FSRF I BYeY ghoWing & AR AP PR¥ FESHIRP dri vi ng

enaagi RGI TAPCTHEH B YRS GRS SB6aY SRS 60 CAP RO HASRE 78 A%
Pover 339Rati nel SR b a0 5l o rEniee, SOTARER | BAPRED w1 ching.
Can mosh i TRCChbO ey 11 Aebg Jh if 5 oRt R il el et bR, BEckagh o *
SUPPOTE £ OG ILPE] 1 Ayl BEELLAN nlP8MA LR Sfe PO Lnyg ST de TN
invention, in which the vertical slidexr is located at a lower
position;
FIG. 11 is a side view showing a tray rack section of
the optical disc device according to the embodiment of this
invention, in which the vertical slider is located at a lower
position; and
FIG. 12 is a timing chart of the optical disc device

according to the embodiment of this invention.



direction is provided in front of the txaverse base 3. An elastic
engagi ng-T ocki ng body 48 that can be engagi ngly | ocked on a stopper body 16
provi ded on the device body 1 is formed at the Left end of tiwdmary 2sds
body 47. A cambody 4S is pretided on, the camrack body 47 so that” the
switching |l ever 42 turned cl ockwi se can abut on the carn body 49. A stop

| ever 51 is turnably disposed in the B8rent of the device body | via-a
support shaft 50 that is located in a Long |lateral hole fozmed in the carn
rack body 47. The stop lever 51 is L-shaped and the support shaft 50 is

| ocated in the corner 15 January 2003 - 13 thereof. The switching | ever
42 turned cl ockwi se can abut on the tip of the stop lever 5 Z . In
addition, a stopper pin 53 is provided at the proximal end of the stap

| ever SEMEYAERgAEFng | ocking recess 54 is forned at the left end of the
camrack body 47 and close to the elastic en%agLng body 48 so that the

st opper pin enhoBémeRtant R PRt 415 G RBVASS s ding tRctRA&d cam

surface 55 extending. rightward fromthe engagi ng | o¢cking,recess 54 and a
| at er al LOMEREERR gL ddr Sc@eﬁFr&P@rgf @r%oﬁgtﬂgtﬁ- nWisdy TSR/ RERe cam

rack body 47. A ,spring 57 is_provided for the,s ort shaft 50 to urge and
rotate Fyﬁ’e @%&?%@5—:?851 S%Iﬁﬁat\ﬁﬁ:{? s{ oﬁﬁrpﬂxialfj?pgéq‘%sa PYed9oR 'ltJhg cam

5, TR A, PO S LA R BB A0,
A 'g ™ O°1S CONM ¢ . 55
%ﬁ”‘eiz%fn%%%?w‘%%* Sttt %Laﬁ% ﬁggﬁ}-’%%éo‘*ﬁ%%'%%%sﬁ%% ihg the
@ : t . A sorhg
or ot 1 0gTR SRAPF 20 ST A o L RS DR R e G .
Lray 250s tHeP AL LD dNEcCaBVIREK PEDESAT 9 HIfd RN SEEO¥RAZ! diglor Ed Of

a lateral groové€ section 27a located int~: e fror_t of the disc tray 25, an

i nclinegdrgsaoyg Seekivhag Petbabnl §£i PREI HBE1EQAI HALE BeoAidde warer end of
the |l ateral groove section 27a, and a | ongitudi nal groove section 27c

extendi py icasveidefvDavtbe £nerHf #4€ki H6tthed gropre sgelican ke 15
January 2003 - 14 This device includes an el evating neans 60 for sw ngi ng

the tradevieehasFIg.tD2eiswattndnd ¢haet 6 halaoptiiaidledd sceliavive.to the
optical disc 70, and a power transm ssion nmeans 66 for transmtting the
driving forcBrofIG8e letd hdtoa traversk lswval ilNgkeemnseébanguilesponse to
the optical disc 70 transfer operation performed by the disc tray 25. Thus,
the turPh&68| ésBdispasedianl ardeybeer badyn (Pesimmsiecab basejpli vak disc 70
tra: ~sféer operation so that the optical disc_ 70 can be installed on and

r enovedE IR BnELRE tlRht i ReB. PieRgs & Placedséni pesifiens efictheaverse

base 3 .is } .
traverse base 3 corresponding to its corners. The traverse

base 3 is mounted so as to swing toward the device body 1 using
as fulcrums for the swinging-movement the twe floating rubber
pieces 2 disposed at the rear end of the traverse base 3. The
front end of the traverse base 3 is mounted via the remaining
two (a plurality of) floating rubber pieces 2 on a vertical
slider 6 mounted on the device body 1 so as to move in the
vertical direction. That is, the traverse base 3 is

approximately adapted to swing around the rear end when the
vertical slider 6 is moved in the vertical direction. The
vertical-movement configuration of the vertical slider 6will

be described below.



mounted on the vertical sl ider 6 via the two floating rubber pieces 2

di sposed at the front end of the traverse base 3, so as to be swung in
response to the vertical operation of the vertical s? ider 615 fndaRg2od3 ne,
the vertical slider 6 ., . is ~vert~.cally noved by fitting guided sections
61 provided on both right and left of the vertical slider 6, in a vertical
gui de section 62 provided on the dew ® -body 1 so as to guide the guided
sections 61 through the guide section 62. A lateral pair of campins 63 are
provided on the front surface of the vertical slider 6, and a lateral pair
of cam grooves 64 with which the cars p~.ns 63 are engaged are forned in
the rear surfZioe Dfaverseabasacld biodylddesAant feptidcakr pih&ugan gioove 64
is formed to wave the vertical slider 6 in the vertical direction via the
cam pi n B8&condiegpansddnel hin| aneeptt icadvatieat 76peratiapraduchagcam rack
body 47. 15 January 2003 - 7.5 These conponents 61 to 64 form an exanpl e
of the etegardad samal @ tornshehyend fnecoppestatcinasd th socbippare and
lower the turn table 8 relative to the optical disc 70. In addition, the
rack teeth b1 aandwihehingatRebvayatangr ceader @hihe daaded wrhicadrti cal

length to maintain the fifth drivjng gear 33 neshing wth the short rack
body 58 &e® 1¢ th&atatetde PR AL ARG 791't?1(§9/b’i‘$$-6a¥‘°8PFe3t fBR in

B SRRV P S R R R B e B ST ARG St Vi
n I

AT AR U 0 R P P AR, e
60 inr I t r eratt . y the
o' have PREBIHEHAEE ShERSu tphef LBl ahlerent A RREFO TG thpe ™
traverse Nase 3 SQd gl Suenophey éff;&@%%}[ezgtdl%fngg% iﬁiéﬂ“&’?%zaéox?.escr | bed

above, the rotational dfiving force 0o can be snoot hly

transmitted fhm the fdd Nkl vhiongeRt 3y ofs Wissipaghea di Wi npans 30

to the tray rack oper atTons of “the of the optical disc
devi ce G@Rf iaguned s &pseribadigbayvgeticklrioi tlesssibednist Ror@fet enge to

t:~e timng chart in FIG ~2. First, FzGS. 1, 7, and 9 show the opti cal
di sc detheetraverse base 3 and is supported and guided by quide bodies

5 provided at the right and left side edges of the penetrating

section 4 soas to bedriven forward and 'baékwar;l approximately

from an inner circumferential positioh on the optical disc

70 to an ocuter circumferential position thereon. The turn
15:able 8 is placed at the front of the penetrating section 4.
The spindle motor 9 has a rotating shaft 10 coaxial with the
turn table B, and the feed motor 11 has a rotating shaft 12
coaxial with a motor gear 13.

The pickup driving means 20 comprises an optical-pickup
driving gear train disposed on the traverse base 3, an optical
plckup feed rack body 23 mounted on the optical pickup 7 and
the like. The optical-pickup driving gear train comprises
a first driving gear 21 that meshes with the motor geaxr 13

for speed reduction and a second driving gear 22 that meshes

with the first driving gear 21 for speed reduction. A speed



which is reproducing a signal fromthe optical disc 70. In this case, in
the power transmi ssion swtching neaps 40 , the switching |l ever 42 has been
turned cot~rterclockwi se 15 January 2003 - 16 to c:uydc3itsJanubgcdooshp
ri,ntic engaging | ockinr~ hor3y 44 on the stopper body 45, and the camrack
body 47 has been noved up to the right limt to renove the shcrt rack body
58 fxomthe right end of the fifth=drl®ing gear 33 wHil e d~yayi ng7.vy

| ocki ng the stopper pin 53 in the engaging | ocking recess 54 in order to
position the camrack body 47. In addition, in the elevating neans 60, the
camrack b dg 47 has been npved rightward tpo swing the vertical slider 6
upwar d. HPERCEACF FPAF JRCT PR RuLEE FEGRATDEGIIRAITRE E 27638y MESng t he

spi ndl e rnvtor to.rotate the optical discg .70 _sandw ched .on the turn table
8P at aﬁ%&%e?e?ﬁpﬁé&QQiﬁﬁ%cﬁﬁi tEf F&&ﬁ:ﬁﬁ %@FﬂeﬁLQW: table 8 while

i th t] . pick 7,1 I i . ~0Xi t el d t t
S gnal (GRERET b PhERRByHRRSHE SRG%I RBATT GAN ng the i gnal on the opti cal
di 70 usi tical el t I ~| t hat | i ded
n"the opti cARER CRIBEERTERT Thén Ce SFOnaR SFAPRIEC b PEEREERl | 5 not
ropr oduEBE TR SET bBE ReBaFarc are b At o tafofieatalide S eR: i ca
i ck 7 b d.t t [ : f th tical di
(shown BF S1oursERCROrRE Bnare crPeLRpEieade B THE Bpti cal di sc. (shown by
| i de. i 5. ~ 3. Th
opt i cal  pi ckon A b Ep a1 Ane AT (o Slopdanly RIS D82S 20 by using
:Ee r Ot 3lrizGNad et i Ny NEREOLER iQfa 1t hes §@edoNetein khe TéRtckiort bE 1aiation of
e notor gear 13 provided by the feed notor 11 is transmtted fromthe

first devitantady 008to the téaiverie geale 3lahd BhEosaaenf adiwidly gear
22, which then rotates to drive the passive rack 24 in front and in rear)

I n thi smeans, 3ohawrrt deifvgacty Mo dddiog ahesns hes Mot hge FeeBmodrhe

cl ockwi se direction ( a ) , the optical pickup 7 noves toward the outer

ci rcunf 2lencthAr wher easewbmplieheff eke bhotdinglmeanst 65 thepostad ofear 13
in the counterclockw se direction (b) , the optical pickup 7 noves toward
t he i nndrdéEecirear @fcorHththillikea angrizdsi s teaygrachr dduead fr ommt he
optical. disc 70 as shown,in FIG 1, each driving gear 3I, 32, 33 of the
| oadi ngIBPPYENG nefehidnead LBt &f-6s NgRT &PoRdeeto the notation of the notor
gear 13. Since,épomgver, t he ,short rack body 57 has been xenpved fromthe
right end of TRRePFRERIGEFIVAGIgRERDE33 s 1T hEUTSsb Y, 2t headingi ng
force os;_the | oading driving, neans 30 .i.s not bein ransznit'{ed to_ the
02 oo tEIVIBT. UaAk C54 40 BLERGRs The i FEATSHR oo PR b, 2% 2h | 5

duci na. ) I ded . ' . ol > ¢
tho opti oAy Er8itHY Tl <6k RS FREHSROES She S orirEa‘the HBEor gear
13 int tere ' dj i ) ical. _pick h b
13,10 U sougt ebel eqion seLrectl 0B L cand Lhe aPiLEgl ) glyp 4y has beon
20 10 L9260 HO8nLANGAAH HOTALLRL! Beat] S LILI0ROMM R fof LNE
recordi ng position range x of the optical disc I'n ich signal s_are

o oar T S SO R e
45 is gilt fatreslheb8¥edwct NEnpadiid @l F9e8h d¥iving gear 33 that meshes
with the fourth driving gear 32 for speed reduction. The tray
rack 26 canmesh with a gear section of the £ifth driving gear
33.
These components 26, 31 to 33 configure an example of
the loading driving means 30 for transmitting the driving

force of the feed motor 11 to the disc tray (loading means)

25.



As shown in this figure, the standards for the optical disc 70 typically
specify the signal. position range X of the optical disc 70 in which
signals are recorded, in terns of a radius fromthe center of5{heus# 3603 ! n
t he converai.onal optical disc device, a position detecting switch for the
optical pickup 7 is provided at the inner-nost-circt:n~, ferential position
of the signal position range x to detect that the optical pickup 7 is at
this position or has noved to it in order to prevent the optical pickup 7
fromfurther noving toward the inner circunference. On the contrary, in the
optical disc device according to this invention, the

i nner - nost - dhecuptécedt pakkpest taammioyedebi hecamextended switching
inner-circunferential-end swtching position Z, at which an ,

i nner - gasimien eVicel aeeectonghewt énhed5oifs tpeovipddda Tk ssopi 0 cehadi sc
device is simlar to the conventional optical disc device in that it

det ect & tsignahepopitian piarige ¥ ¢£ bhet betigek -dbsc- 72x dmfwir kol al
position or has noved thereto while the inner-circunference detecting

swi t chsdgnalherng recasdest fis bandi svotshEsomnhetxansadtisortdie device in
that the optical pickup 7 is configured to further, nove toward the inner
ci r cunBEdSHd EpEs P Edihe £egsdsmetierddl 69 the JoardEgidotind e difaNSlet ect i ng
switch_35. FIG 3 shows the qgptical_djsc device, in%%\f\g'i ch the qptical

pi ckup39 ¥h&h $he rPetligadapicliihel HPvRE CHRSFEIRAPANEWIESHURE i erence
relative to the inner-nost-circunferential 15 January 2003 _ 1g position
of thePBFEHTA™ df sc 7D at which the optical pickup 7 has activated the

G111 e ancost BREwbEn ThE BEAFREasing 88°L 0N koS8t ke rI il Aok emal

] b h f FIGS. -2 3 wllL be d i hed. Th
opt caf PEEKBRLT o o FOU ¥ OIF (9RE pot P ORCPR ) EenoRel S R JCiam on i1
e Cat L ERE R0 L% difiatl Tl o o © At e 135 JT B BB phdsild 1e ShTe

rotating direction, ntércl ockw's I réection after the

state fackl S Zs'Behboly! YRINN HIHUE Qreneerle! fLbadarah! 4B 35 whi ch

is turned on, has been operated by the optical pickup 7. T the opti cal

pi ckupriefuyders amase BOVRE TulBg 4N08h H I @f £8EEnER detBWLany t ching
rack 46 nounted on the optical pickup 7 to turn the switching lever 42 in

the clsxekwbhe3gi Feet idetde)ingi teatntngi B tWddl tic-ast7 ahagebpees3 of the
swtching | ever 42. Then, the switching |ever 42 furthez turns the stop

| ever Mdved theanoinherslcdcdodmstereneialoend swittulinglpolshgibhezcam rack
body 47 leftward via the cambody 49. In this case, when the camrack body
47 novel thet siegng l thwes Shboh rangelddusEsttdrsd sotambshabidhivbrgfi fth
driL=ing gear 33, whereas the passive rack Z4 nai ntai ns engagenent with the
second FFLiNG harfesd e 4 shointharnpsedr inirgsponse &0 the fifth
drivi rélgeﬂ‘gear,BB has noved the cam rack bo%y 47 J.eftward relatjve to the

st at e GHFSRF RN TR ERPE FhR ILIRRE - S8X SEELES ans $egt &F % Hng sWitRRuary 2003

35, the feed motor 11 is further driven to be rotationally
moved toward the inner circumference of the optical disc.
In addition, in response to the device body 1, the

traverse base 3, and the disc tray 25, a power transmission
switching means 40 is previded that switches the driving force
of the feed motor 11 to the loading driving means 30.

Furthermore, by switching the rotating direction of the feed
motor 11 in response to a detection signal from the inner
circumference detecting switch 35, the transmission of the

rotational driving force cof the feed motor 11 is selectively



2p _ the fifth driving gear 33 as shown in FIG 3. This operation is also
performed by using the feed notor 11 to rotate the notor gear 13 in the
countercl ockwi se direction ( b ) as in the feeding of the opfiJealarpR083ip 7
toward the inner circunference. This operation of the camrack body 47
turns the switching lever 42 in the cl ockw se direction ( ¢ ) until iz is
restrlic:l.ed by the camrack body 47}2amd further w thdraws t-he optical

pi ckup 7 toward the inner circunference until the passive rack 24 is

di sengaged fromthe second driving gear 22. This operation of the camrack
body 47 al so _gujdes the stopper pin 53 fromthe inclined camsurface 55 to
the resSvisched Barvaea thet@riviiagtdt iegiss &ray (lpadidig means)

c.ounterclackwi se djrection (fd) until the StOE I eve7r 51 is conpletely
ca

separ at 88 BPGmTHRe HT LRI NG| Eher oPLLiGAHL (RESKYR i di sc device, the
S ngi g | n A SIpRRLES Lheer-B8t Y At Atehek bRBVIAF SR tels gl 6.
20§ ot 8 ERn SR Bate Dotk B7veRhieal sEAAY divannd AoeFE A es Ty
body 478e5 et ST e A I ARG DP KO BROTaE BE8yPHI v eRegs {he
opt1 ool Sh ERE RATe o it SRLc el BarkVBrod 27 R BiBrr PR 13 68 o

o oove Baov Seth oh" Epe PAlIL£6 19RE°3 | BRGNS R (08 v EL AR a2A

verti da ocated at an

groove r
upper pEsyLE0 i 4ai i biy M the cam rack

body 47 1 ségn@tzhgél 3&%%?5&%&0%@%% Gﬁ%.?g?helgla@m pin 63§]engages W th
the | owesoRRtErefl obhe i grave 16k 50 d ehgliakxsldgendy g fgcated at

a |lower position, as showmn in FIGS . 8 and 10 . Wien the vertical slider 6

is |ocairegaginge UpRiedashttha ss:o@g@m Bouyl 43 ¥o thstepidtadndi sc 70
can be c¢lanped by the turn table 8 and the clanper J.4 so as to-lie al nost
in thenwminzanha pdsiedooof dhe adgntingn] inherof htevewitchlingl leeer6 is

| ocated at the | ower position as shown in FIG 8, the turn table 8 has
nmoved d@wnwirhemhile switichimg Jewdmt4 2 hisopti the giosdtilmcant palse over
the turn table 8 when it is installed fromthe extexior of the device or
when i EYBENIRGAAERL T r @mleng itmdinat swilrhirg nawisd CSarngsr ativme enabl e
the optical pickup 7. to be further withdrawn. toward the_inner

ci r cunferBHe &0 R SREPPELER1SPIHUR IEQd R 2k Ao e 23pERBES R sc 70

to be -un Ifﬂﬁgd fromth.e turn table 8, by rotating (g) the fifth driving
gear 3%352 11| BRHFAGLdE&A Mgt freans 30 so as to ntve the camrack body 47

'hInt WaE botl oRe! Pk Bray T AT o rELl?Eegsé{»@%” A iml "
: . 1 A . '
count ePep oot EECAFR RS o i abBLEEikaty i B BRI the Qe 1

dri vi ng sgsal &3 (s MUELBILIOYS (Rlodd% £ aPhLagkabade o thd @l varg, rel ative

to the position s
elastic engaging-locking body 48 that can be engagingly

locked on a stopper body 16 provided on the device body 1 is
formed at the left end of the cam rack body 47. A cam body
49 is preovided on the cam rack body 47 so that the switching
lever 42 turned clockwise can abut on the cam body 49.

A stop lever 51 is turnably disposed in the front of the
device body 1 via a support shaft 50 that is located in a long
lateral hole formed in the cam rack body 47. The stop lever

51 is L-shaped and the support shaft 50 is located in the corner



" 15 January 2003 f - 22 i in FIG 4 . FIG 5 also; shows as a broken line
the disc tray f 25, which is not shown in FIGS. 1 to 4. Wien the fifth
driving gear 33 further noves the camrack body 47 |eftward fgﬂéﬂhgﬁﬁgdd@ t he
position shown in FIG 4, the protruding shaft 59, on the camrack "body 47
noves |l eftward along the |lateral, groove section 27a of the cam groove 27
until it reaches the groove sectianid7/k-inclined at 45 . Then, when the
protrudi ng shaft 59 presses the left wall of the inclined groove section
27b, the disc tray 25 nove's (~) frontward relati.~re to the device body 1.
At this points, the tray rack 26 provided on the disc tray 25

si mul t ghemesdfy. m\hes sfwairtvesht tingnileweshd? wirtnadecIdoc¢kivide wamy guir 33. .
When the camrack body 47 has noved | eftward as shorn in FIG _5, the

verti can shedeip6ofsthecsted heveheSloweInpadditdonana siteoppesm riabl e 8,
that is, the traverse base 3 has swng in such a way that its front is

i nclinéd dewprarvidedezbbyhenprionimpl hend eff thedrStamglgesr 33 rel ati ve
to its horixontal position, ;as shown in FIGS. 8 and 11. Since, however,
the rack teBRhengaghagtlagkisgkreeesifalt mishErmiach athéhm faftEend ng gear
33 are inclined so as to have a tooth trace angle al nost the' same as the
swi ng BRgtRe SR Fack Reeyst7 ard <3039 & thenedrSElTyeReag 10 g&’tdt’!ect ly
meshes with the i tray rack 26. EIL.G 6 shows the; state in ich.the fifth
dri vi n@wg%%rt@t FRE FRABRAT R B0CaR: PE RREABAG itk ﬁr%ﬁ%‘e’e#mﬁé}/t%k 26 to
eject the disg,tray 25 tq.the, extericr_of t devi ce,. At thi oint, the
protruﬁ?ﬁﬁséhgﬁr SénanF%&QﬁﬂnQ%ﬂmﬁ%Eﬁ§c§7gg f§£ﬁ¥ﬂﬁﬂ@'§%@§tgaf - s

| ocated_in the |ateral grogve section 27c.Qf roove d the
short ToER TRE R B ARG IS AR SR e IR R B 820G
descri % usd t he 1 Y ptiga i.ckup 7,
whi ch ﬁgFgggogﬁc%& ?o&grb%cglqr( '?%erg? g‘%gﬁan%fﬁ:ﬁﬁ%r %cé p?h%f%’%‘én%?g - end
sSwi t chy pesition t fi . g sc tiWEpg=Rot at i ng

t he rr;’%%‘?yﬁ% t oﬁ%’gﬁgng’?ng&t ﬁ(ei%rvolf%;é ngggi ?ggt %g‘ﬁ%ﬁg ée}%%gi ?nbsnt of
this i J i U i i f the turn
abs. b e e e T R e Srefper RS

t herelBs el s Nt t & dhecneasismficlr Kbse 4 padingHEtOrraseyubbeg $8r the
conventional optical disc devieo. Its ~ resttlr, th,~ nnmhc:Y m4~0~s
used ithdtecapvineshcaidie & eflifed 8eipioy deesr N®3 einnekeendadimpt i cal

di sc device. Al though the above enbodi nent has been described in

conj urintiwingv téahhe30pdsationsiarednet athei njgatd emjidectf rthe hemmopt i ca
disc 70 fromthe reproduction state, it can.be applied to the transfer of

t he optackalbadlyc4 70ino thee Jaterabzdorectd.adsvi ce, the cl ampi ng of the
optical disc 70, and the transfer to the reproduction state by rotating the
f eed not or TEBSiSh QIR TPPRESt 1t e e2Bi HAIMt ARt ex3MPfe off FAIGMERWRK r ect i on

(a). Ln addition, by using the feed mptaor 11 to nove the opti,cal pickup 70
to th&?ﬁ%ﬁﬂﬂ?s?QﬂnéWLEEHLQﬂr%ﬁﬁﬁ%réﬂtFSF FESHS P BNt RRe SBEMicE disc 70

s0_that.the Jnnsts I SESROF: 988 S b ¥t R Na 3B IR PRRAd G P05t on of
A protruding shaft 59 that engages with a cam groove Zi_
formed in the disc tray 25 is provided on the cam rack body
47. The cam groove 27 is formed of a lateral groove section
27a located in the front of thedisc tray 25, an inclined groove
section 27b that is inclined rearward from the inner end of
the lateral groove section 27a, and a longitudinal groove

section 27c¢ extending rearward from the end of the inclined

groove section 27b.



15 January 2003 -- 2 4 7 and then changing the rotating direction of the
teed notror 11 or stopping its rotation, signals fromthe optical disc 70
can be continuously reproduced/recorded wi thout the reed tv 1gjRatar?03
optical disc 70 to the exterior of the device. Even without a detecting
switch for detecting that the optical disc has been |oaded i.n the device
or detecting an optical.-disc claapijigg -operation, which is required for the
conventional optical disc device, this enbodi nent-can use the

i nner-circunference detecting swwtch 35 to' detect these conditions to
reduce the nunmber of detecting switches required, thereby providing a nore
i nexpensi veThpls dalvidiesinddwudss an elevdnimy ymeO08 60 Xor GuAlNMEing. An
optical disc device, conprising a traverse base di sposed on a devi ce body,
sai d t taeensmbesee i bekedidangareletatal abdpilowgr tthiae tecor dskdsignal on
an optical disc or that reproduces a signal recorded thereon and a feed
not or rledtatdiwpkacdse opitd agpt ddak 10 clemsl &@ome X tadh ke d MeasHs an i nner
circunferential position of an optical disc to an outer circunferential
positi 6@ theer delenamitveing tde drivimy staxceprfchbepferspmodes the devi ce
body includes | oading nmeans for transferring an optical, disc fromthe 10
exteri 6P Shet pécHatildd BERARD A0 18aF8sPrARS &€ Kl CRTEIDadIRF dQ vi ng
means for driving said |oading neans using said feed tor, said_optical

pi ckuptdRnsiGeg ﬁ&&ﬁ?%ﬁ?’é&%‘&%ﬁi@rcﬁh i%mﬁng%%ﬂ driven

b id feed . diff [ , d wh ' h i cal .pi_ck

1 vi B e IR bl ALY A AR L AP VR RAtS P e AROBREr D SRRy
itiQm t hat i | to, t f i di t [ | 1

D osi GRER PAnba ARt SREREBABRCAP BRAY (TRt et ndtecarD FREDr doa.
posi €181 7 on SERSGEERCaP dPe i e “aré Pedbr ded.

(" aSe et ae i Rotr EenBa Tac Chab EpgR R i ng PO "

transmitedyo.! be 'aadi({%fgfrigfgggsnge%?éch@ea%éggg G devce

according to claim' 1, fur rising an 1 nner circunference

det ECtI{I&QnE%?tSH £RL & git:iaﬁ.gsﬁﬁéhrt BGVQQtﬁﬁ?&gﬁ%@%ﬁ?ﬁetﬁﬁg@ﬂﬁgew an

inner circunferential-end swtching positron si gnal position

range gluecks Qh;aira%_fo%té@r@é dhévipgntoegae eff khe fraad,emierpagadspover
transm ssion switching nmeans for further rotationally driving the feed

notor §® a8rtbebenBvwanghdirdgfoiowatd the vereiceil dpdreiedss oF the
optical disc when the inner-circunference detecting switch executes 25

det ecttilom, véheiehy siitiel g t Ae dhiati ngoder acheofvdei¢akdshbier 60 the

| oadi ng driving nmeans, whereby a rotating direction of the feed notor is
swi t cHetl werbidridyt noretethgctiiit sagnatifedneegitd dnmefl @ranidedence
detecting switch in order to selectively switch the transm ssion of the

r ot at i%%"fd} EHIRG pBActest Qhitdig ¥eTristdk SHdd@ef 1 BB ANV 2L the

| oadi ng nmeans and the drivipg of said optical pickuyp. 30 15 Japuary 2003
-26 3SUWFYRITAIORIRZ Hf;‘?/"f%‘geécﬁ%rq}é? vice body 1 so as to guide

the guided sections 61 through the guide section 62.

A lateral pair of cam pins 63 are provided on the front
surface of the vertical slider 6, and a lateral pair of cam
grooves 64 with which the cam pins 63 are engaged are formed
in the rear surface of the cam rack body 47. At that time,
the cam groove 64 is formed to move the vertical slider 6 in

the vertical direction via the cam pin 63 in response to the

lateral movement operation of the cam rack body 47.
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which is reproducing a signal from the optical disc 70.
In this case, in the power transmission switching means

40, the switching lever 42 has been turned counterclockwise
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up to the right limit to remove the short rack body 58 from
the right end of the fifth driving gear 33 while engagingly
locking the stopper pin 53 in the engaging locking recess 54
in order to position the cam rack body 47. In addition, in
the elevating means €0, the cam rack body 47 has been moved
rightward to swing the vertical slider 6 upward.
Then, a signal is reproduced from the opticai disc 70
by using the spindle motor 9 to rotate the optical disc 70
sandwiched on the turn table 8, at a predetermined rotation
speed together with the turn table 8 while moving the optical
pickup 7 to a location approximately under a target signal
track to be reproduced, and then reading the signal on the
| optical disc 70 using an optical element such as a lens or
a laser that is provided in the optical pickup 7.
.' Now, when the signal track to be reproduced is not located
over the current position of the pickup 7 or a signal is tg
be reproduced from across several tens ormore of signal tracks,
the optical pickup 7 must be moved toward the outer
circumference of the optical disc (shown by arrow A) or the
inner circumference of the optical disc (shown by a2rrow B)
along guide sections 5, 5 formed on the traverse base 3.
The optical pickup 7 is moved via the optical pickup
driving means 20 by using the rotational driving force of the

feed motor 11. That is, the rotation of the motor gear 13

provided by the feed motor 11 is transmitted from the first
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rotates to drive the pass;ve rack 24 in front and in rear.
In this case, when the feed motor 11 rotates the motor gear
13 in the clockwise direction (a), the optical pickup 7 moves
toward the outexr circumference A, wvhereas when the feed motor
11 rotates themotor gear 13 in the counterclockwise direction

(b), the optical pickup 7 moves toward the inner circumference

-

B.
While a signal is being reproduced from the optical disc

70 as shown in FIG. 1, each driving gear 31, 32, 33 of the
loading driving means 30 rotates in response to the rotation
of the motor gear l13. Since, however, the short rack beody
57 has been removed from the right end of the fifth driving
gear 33 as described above, the driving force of the loading
driving means 30 is not being transmitted to the disc tray
25. |

Next, FIG. 2 shows the optical disc device, which is
reproducing a signal recorded on the inner-most-
cilrcumferential position of the optical disc 70.

That is, the feed motor 11 has rotated the motor gear
13 in the counterclockwise direction (b), and the optical
pickup 7 has been driven toward the inner circumference B by
the optical-pickup driving means 20 to reach the inner-
c¢ircumferential-end switching position Z of the recording
position range X of the optical disc 70 in which signals are

recorded. Thus, therearendof the passiverack24 ismeshing.
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44k6|§2§95:éhépsgcond driving gear 22, and the switching rack 46
is situated close to the partial gear 43.

As shown in this figure, the standards for the optical
disc 70 typically specify the signal position range X of the
optical disc 70 in which signals are recorded, in terms of
a radius from the center of the disc. In the conventional
optical disc device, a position detecting switch for the
optical pickup 7 is provided at the inner-most—
circumferential position of the signal position range X to
detect that the optical pickup 7 is at this position or has
moved to it in order to prevent the optical pickup 7 from
further moving toward the inner circumference.

On the contrary, in the optical disc device according
to this invention, the inner-most-circumferential position
is defined as the inner-circumferential-end switching
position Z, at which an inner-circumference detecting switch
35 is provided. This optical disc device is similar to the
conventional optical disc device in that it detects that the

optical pickup 7 is at the inner-most-¢ircumferential i
position or has moved thereto while the inner-circumference
detecting switch 35 is being turned off, but differs from the
conventional device in that the optical pickup 7 is configure'd
to further move toward the inner circumference even after it
has turned on the inner-circumference detecting switch 35.
FIG. 3 shows the cptical disc device, inwhich the optical
pickup 7 shown in FIG. 2 has further moved toward the inner

Clircumference relative to the inner-most-circumferential
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position of the optical disc 70 at which the optical pickup
7 has activated the inner-circumference detecting switch 35
as shown in FIG. 2.
The differences between the states of FIGS. 2 and 3 and
the transitional operations between the states of FIGS. 2 and
3 will be described.
The optical pickup 7 is moved from the position in FIG.
2 to the position in FIG. 3 by using the feed motor Il to rotate
the motor gear'lB in the same rotating direction, that is,
the counterclockwise direction (b) after the state of FIG.
2 inwhich the innér-circumference detecting switch 35, which
is turned on, has been operated by the optical pickup 7.
Then, the optical pickup 7 further moves toward the inner
circumference to allow a switching rack 46 mounted on the
optical pickup 7 to turn the switching.lever 42 in the
clockwise direction (c¢) while engaging with tﬁe partial gear
43 of the switching lever 42. Then, the switching lever 42
further turns the stop lever 51 in the counterclockwise _
direction (d), while sliding the cam rack body 47 leftward
via the cam body 49.

In this case, when the cam rack body 47 moves leftward,
the short rack body 58 starts to mesh with the fifth driving
gear 33, whereas the passive rack 24 maintains engagement with
the second driving gear 22.

FIG. 4 shows that the driving force of the fifth driving
gear 33 has moved the cam rack body 47 leftward relative to

the state in which the short rack body 58 starts to mesh with
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the fifth driving gear 33 as shown in FIG. 3. This operation
is also performed by using the feed motor 11 to rotate the
motor gear 13 in the counterclockwise direction (b) as in the
feeding of the optical pickup 7 toward the inner

circumference.
This operation of the cam rack body 47 turns the switching

lever 42 in the clockwise direction (¢) until it 15 restrlcled
by the cam rack body 47, and further withdraws the optical
pickup 7 toward the inner circumference until the passive rack
24 is disengaged from the second driving gear 22.

This cperation of the cam rack body 47 also guides the
stopper pin 53 from the inclined cam surface 55 to the
restricting surface 56 to turn the stop lever 51 in the
counterclockwise direction (d) until the stop lever 51 is
Eompletely separated from the switching lever 42.

In this optical disc device, the traverse base 3 is
'adapted to swing using its rear end as a fulcrum for swinging
in rcoponco to the vexrtiral mavemant of the vertical slider
6, and the cam pins 63 on the vertical slider 6 engage withf
the cam grooves A4 fnrmed in the cam rack body 47. Thus, the
vertical slider 6 moves in the vertical direction in response
to the lateral movement of the cam rack body 47. That is,
the lateral movement of the cam rack body 47 swings the
traverse base 3 with its rear end as the fulcrum.

That is, in this optical disc device, when the cam rack

body 47 is on the right side as shown in FIG. 3, the cam pin

63 engages with the upper part of the cam groove 64, so the
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10m vertical slider 6 is located at an uUpper position, as shown
in FIGS. 7 and 9. In addition, when the cam rack body 47 is
on the left side as shown in FIG. 4, the cam pin 63 engages
with the lower part of the camgroove 64, so thevertical slider
6 is located at a lower position, as shown in FIGS. 8 and 10.
When the vertical slider 6 is located at the upper
position as shown in FIG. 7, the optical disc 70 can be clamped
by the turn table 8 and the clamper 14 so as to-lie almost
i:n the horizontal direction. In addition, when the vertical
slider 6 is located at the lower position as shown in FIG.
8, the turn table 8 has moved downward while inclining so that
the optical disc 70 can pass over the turn table 8 when it
is installed from the exterior of the device or when it is
removed from the interior.
That is, these configurations enable the optical pickup
7 to be further withdrawn toward the inner cifcumference, the
stop lever 51 to be released, and the optical disc 70 to be
unclamped from the turn table 8, by rotating (g) the fifth
riving gear 33 of the loading driving means 30 so as to mcve
the cam rack body 47 leftward (e) to the position shown in
FIG. 4 from the position at which the cam rack body is located
on the right side as shown in FIG. 3,
FIG. 5 shows that the feed motor 11 has rotated the motor
gear 13 in the counterclockwise direction (b) to cause the

rotation (g) of the £ifth driving gear 33 to further move (e)

the cam rack body 47 leftward relative to the position shown
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body 47 leftward relative to the position shown in FIG. 4,
the protruding shaft 59 on the cam rack body 47 moves leftward
along the lateral groovgia section 27a of the cam groove 27 until
it reaches the groove sejction 27b inclined at 45°. Then, when
the protruding shaft 59: presses the left wall of the inclined
groove section 27b, tﬁe disc tray 25 moves (f) frontward
relative to the device';"body 1. At this points, the tray rack
216 provided on the disc% tray 25 simultaneously moves forward
aind meshes with the fgt.fth driving gear 33. .

~ When the cam rac}rt' body 47 has moved leftward as shown
in FIG. 5, the vertic;al slider 6 is located at the lower
.po's,ition and the turn'table 8, that is, the traverse base 3
has swung in such a wa;j,r that its front is inclined downward,
thereby inclining the,i:fifth driving gear 33 relative to its

horizontal position, jas shown in FIGS. 8 and 1ll. Since,

however, the rack teeth of the tray rack 26 that megshes with
the fifth driving gear 33 are inclined so as to have a tooth

trace angle almost thef same as the swing angle of the traverse
!
base 3, the fifth driving gear 33 correctly meshes with the

tray rack 26.
FIG. 6 shows the|state in which the fifth driving gear
33 has further rotated while meshing with the tray rack 26

to eject the disc tra}'r 25 to the exteriocr of the device. At

this point, the protruding shaft 59 of the cam rack body 47
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driving gear 33.

| As described above, by using the feed motor 11 to move
the optical pickup 7, which is reproducing a signal, to the
signal inner-circumferential-end switching position Z on the
optical disc 70 and then continuing rotating the motor 11
without changing the rotating direction, the embodiment of
this ipvention éan automatically unclamp the optical disc 70
from the turn table 8 and eject the optical disc 70 to the
exterior of the device, thereby eliminating the needs for a
disc loading motor required for the conventional optical disc
dovice. NAs a result, the numher of Metors used in the device
can te reduced to provide a more inexpensive optical disc
device. | |
Although the above embodiment has been &escribed in
conjunction with the operations for unclamping and ejecting
the optical disc 70 from the reproduction state, it can be
applied to the transfer of the optical disc 70 to the interior_
of the device, the clamping of the optical disc 70, and the
transfer to the reproduction state by rotating the feed motor
11l inthe opposite directicn, that is, theclockwise direction
(a).
Inaddition, by using the feedmotor 11 tomove the optical

pickup 70 to the signal inner-most~circumferential positicn
on the optical disc 70 so that the inner-circumference

detecting switch 35 detects the position of the optical disc
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7 and then changing the rotating direction of the feed motox
11 or stopping its rotation, signals from the optical disc
70 can be continuously reproduced/recorded without the need
to eject the optical disc 70 to the exterior of the device.
Even without a detecting switch for detecting that the
optical disc has been loaded in the device or detecting an
optical-disc clamping operation, which is regquired for the
conventional optical disc device, this embodiment-can use the
inner-circumference detecting switch 35 to detect these
conditions to reduce the number of detecting switches
reguired, thereby providing a more inexpensive optical disc

device.
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CLAIMS:

1. An optical disc device, comprising
a traverse base disposed on a device body, said traverse base including an optical

pickup that records a signal on an optical disc or that reproduces a signal recorded thereon
and a feed motor that displaces said optical pickup forward and backward from an inner
circumferential position of an optical disc to an outer circumferential position thereof via
means for driving said optical pickup, and

the device body includes loading means for transferring an optical disc from the
exterior of the device body onto said traverse base and loading driving means for driving
said loading means using said feed motor, said optical pickup driving means and said
loading.driving meaﬁs being directly driven by said feed motor at different times, and

wherein the optical pickup driving means displaces the optical pickup to an
extended switching position (Y) that is closer to a centre of an optical disc than a signal
position range (X) on such optical disc in which signals are recorded, and wherein when
said optical pickup is at the extended switching position (Y), a rotational driving force of

the feed motor is switched and transmitted to the loading drive means.

2. The optical disc device according to claim 1, further .comprising an inner-
circumference detecting switch for detecting that the optical pickup has moved to an inner-
circumferential-end switching position (Z) within the signal position range due to the
rotational driving force of the feed motor, and power transmission switching means for
further rotationally driving the feed motor to further move the pickup toward the inner
circumference of the optical disc when the inner-circumference detecting switch executes
detection, thereby switching the driving force of the feed motor to the loading driving
means, whereby a rotating direction of the feed motor is switched according to a detection
signal from said inner-circumference detecting switch in order to selectively switch the

transmission of the rotational driving force of said feed motor between the driving of the

loading means and the driving of said optical pickup.
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pickup that records a signal on an optical disc or that reproduces a signal recorded thereon
and a feed motor that displaces said optical pickup forward and backward from an inner
5 circumferential position of an optical disc to an outer circumferential position thereof via
means for driving said optical pickup, and

the device body includes loading means for transferring an optical disc from the
exterior of the device body onto said traverse base and loading driving means for driving
said loading means using said feed motor, said optical pickup driving means and said

10 loading driving means being directly driven by said feed motor at different times, and
wherein the traverse base includes a turn table on which the optical disc is placed,
said traverse base being mounted to be able to swing around its rear end, and wherein the
device further comprises elevating means for swinging said traverse base to elevate and
lower the turn table relative to the optical disc and power transmission means for
15 transmitting a rotational driving force of said feed motor to said elevating means in
response to an optical-disc transfer operation performed by said loading means, whereby
‘the turn table is elevated and lowered in response to the optical-disc transfer operation in

order that the optical disc can be installed on and removed from the turn table.

20 4. The optical disc device according to claim 3, wherein the loading driving means
includes driving gears that transmit the rotational driving force of the feed motor and a
rack that is provided in part of the loading means and meshes with said driving gears, rack

teeth of said rack having a tooth trace angle almost the same as a rotational-movement

angle of the traverse base.



