we3ellel “a<cFc d6eTlekv:j~3 - 1 Field of the Invention The present 3
invention-relates to an optical disc device for recording a signal. on an
.optical disc such as a conpact disc or reproducing a recorded signa
therefrom and in particular, to an opti cal-pickup driving nmechani sm and
an optical -di sc | oadi ng nechani sm Background of the Invention A
conventional optical disc device nornmdll=y allows an optical disc to be
installed on a disc tray that slides out froze an opening i t

panel of the device according to a user's operation, and thamm@GMMMmmummthe
disc tray with the optical disc to a predeterm ned position

devi ce. Then, the optical disc, SRECIHIGRLIQMched t he predet er nmi*tseids*
position inside the device, is sandw ched between a turn table and a

cl anper and then rotated at a predetermined rotation speed. Aﬂ““ﬂwnmﬁtmmmmw
pi ckup reproduces a signal. recorded w thin edeterm ned r

optical disc by noving in re@BgﬁgéLtgqﬁﬁaqgik position of the stagmel. |n
t he conventional optical disc device, different notors are used as driving
sources for driving these operations , that is , the three operations

i ncl udi ng .t di in i rotating, and optical-pickup feeding _z_
operatio%&grﬁuﬁfﬁg#g?ﬂ Vgggééﬁtional optical disc device is normally

confi gur ed soqgs LBcUske! PHOSIITLA! SehBeba! 8b ad b tecsoERt iQiEopti cal
owever, "t he notor t he

di sc devi ce, S were anong st expensive parts and

there Wagct ReQR:idddl dilihdisolad BpilAL MY WO Abrc® Pr i ce

of the entire vice Trom ng reduce Summary of the Invention An object

of the i pyed ifN tépiddhedigeat hecowdeay Lignwl othevsgdon) = diavice in
order to provide a hore ineXxpensive optical disc device. 10 To attain this

obj ect, parEldgialr dits @evdpeicoaprpiekup Hrdvemse mesdmnieh Lmldg@mn
optical pickup and a feed notor that drives the optical pickup forward and
backwar dofptdmalred ismetosdingnhechkamiism.posi ti on of the optical disc to the
outer circunferential position thereof, and conprises a | oadi ng nmeans for
transferring the optical disc fromthe exterior of the device body onto a

traverse base and a | oading_driving means for driving the | oading 15 neans
usi ng t hBarker aRdrof nbhei In¥P8EiQded for driving the optical pickup

A conventional optical disc device normally allows an
optical disc to be installed on a disc tray that slides out
from an opening in the front panel of the device according
to a user’s operation, and then withdraws the disc tray with
the optical disc to a predetermined position inside the device.
Then, the optical disc, which has reached the predetermined
position inside the device, is sandwiched between a turn table
and a clamper and then rotated at a predetermined rotation
speed. An optical pickup reproduces a signal recorded within
a predetermined range on the optical disc by moving 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



_In this configuration, the feed notor can nove the optical pickup to
reproduce a signal and eject the optical disc to the exterior of the

devi ce, thereby reducing the nunber of nmotors used in the device in order

- to provide a nore inexpensive optical disc device. The present invention
provi des an optical disc device, conprising 20 a traverse base di sposed on
a device body, said traverse base including an optical pickup that records
a signal on an optical disc or that reprdduces a signal recorded thereon
and a feed notor that displaces said optical pickup forward and backward
froman inner circunferential position of an optical disc to an outer

ci rcunt er gibrhifdnsPORat EQMhd BwATioNdl dpiRaANSisd Qvied ivhdehalf! chrfibiedddo A KUp,
and 25 the device body i ncludes | oading nmeans fox transférring an opti cal
di sc fromsehhreextadonson tadél. t he devi ce body onto said traverse base and

| oadi ng dri vi ans for driving,said.l oadin ans using said feed notor,
sai d optical plclsFoRYTHPRY SRISASIEN S doPGdeh B BRISr M aange fif mge
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optical pickup dfiving neans aces the optical pickup to exten

swi t chd ngprpesiftheoentire/fevibafromsbeihpredncdedo 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

Swi t chi n*'ﬁ)’gxﬁh | P ventod Ot @tional driving force of the feed notor is
swi tched an tllt’yansrﬁgttglgl to the loading drive nmeans. This optical disc

devi ce uses t hen bbedt ofitheintentionvetot teducepthie cainber ok nptasdised Anthealediceir t he

| oadi ng magns, t he ebz)@enabl i ng, t he ,ogtétca disc to be ejected to the
ext eri or WBFEr40 PrRy! ES INGRRENSI Ve APHER €4St 4 %Keeds for an optical -di sc

| oadifig not or wﬁam?ﬁs BbfRE:, %ﬁ%‘;&g&ﬁ%%ﬂdéﬁ@e %E aQRRkrsBRaLE AcnlfiiF an

devi ce. Preferab e optrcal "disc Vi ce r conprises an
i nner - ci ptindlrickupeandet feed mugorsthat drivelsdhe dpticat pickyp ftvxtard hed bptkivead fionckup

has noved to an jnner cirgeunferential -end, switchin ositio Z) within the
Crgna " pos Prghcigteraial besita ok e oRtkal GG S e QiR CroErRal ReiRag
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driving the f’ged notor to further nove the piCkup towar e | nner
ci r cunf etlendevieef badyeorspai teaversei base whd g lodding driginganeansnoedening thedextingig

it t det ect | t . i tchi t dr.ivj f f the feed
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feed motor isyswmis %Bﬁﬁ'%lﬁfﬁﬁ&{,%é‘9‘¢éd0m6tdi'€bfaﬁ%d}\‘knthl o“pti%hlgﬁéhllﬁ fPRpsthie a

inner-circunference detecting switch in order to selectively swtch the
t ransm ssigoal and ej¢nt theooptidabdist telthevaxteridrafdke déviemitherélsereduoingrthbsumbem t he

driving gk, b0%s hA%h B ARSI A0 BroVide’s RBrPfne5ndinRbLEA il ESHR:
The present invention provides an optical disc device, comprising

20 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

25 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 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



. This optical disc device uses the feed notor to nove the optical pickup to
the signal inner-circunferential-end switching position 20 _ Cc~ on the
optical disc and further continues rotating the feed notor in the sane

- direction, thereby enabling the | oading driving neans to automatically

eject the optical disc to the exterior of the device. In one enbodi nent,
the optical disc device further conprises an inner-circunference detecting
switch for detecting that the optical pickup has noved to the

i nner=circunferentia7,-end swi tching position within the signal position
range due to the rotational driving force of the feed notor; and a power
transm ssion switching neans for rotationally driving the feed notor to
further nov, nicke ' I e : ' '
when the | rpucaEpRKE Pal MUl s libbs Hob il (e nalndl YRR e pENRE
swi t chi ng tfeed mhototiimgwitchietleandftrankmitiedad tholibading drivhendaasdi ng dri vi ng neans,

whereby the rotating diregtion of the feed notor is swtched according to a
det ection si gnal Iip Sptieaielise Fc-ed}SP%g"ﬁffE‘? W@E"fd%t‘%‘%“ieitnﬂ ogtiral gickur awd#dso 1o
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optical Pi akelplevitb] and mlintinhteslithe ndedsi £ aleioptita-disaloddivgy apitorc dat ias Kbdeni s
at the innercircunferentiaZ-end switching position or has noved thereto

whi | e the ireqiireddn thaeanventional apiicad disage¥@ft ch is being turned of f, and

al | ows the optiGaleplighuid Qolial BRE FRNE YOMRLI bRBHLANGR SLEl BRGSO
the optical disc éven dfter Pt haS turned on the TRREFCCiTcUNTer enc e

detecting wetecihg switch Tioe féteqiipt thatv e i apical grickupoviagdemored Ops i ghalinflérsc
device conprising a traverse base di sposed on a device body, said traverse

base i ncl umrﬁgnﬁmera'paheeélsv\drqlslmgpp@%@npr(%b&iéén dheisigagl P@Hti)a/h 1angg dug telithe
or thatyq e%ag&?agsdr&ixfg g@%{é og%gé’ ?éé%frgbi&?réggggv}}gr garﬁs‘?ﬁgsisﬂ’fs%tcﬁi%gneans for

di spl aces sal d optica cku orward and rom an i nner

ci rcunf er efiirkldr rpoasiohaldy déibingnthe feed alotet ®Cfiirthepmavet the pitkuputohakdthid finer
position thereof via neans for driving said optical pickup,.  and the device
body i ncl ugiseumissencs Pitbe ABtigad disc st Be INRRE-CAGURRIERGH dUectingrswiiphiargcutes

exteri or Ofeh BifokLEsy MARnAY fe2Rlind FALETMOT0R AMfbr R Gatlhl Ueltng

means for
means, whereby a rotating direction of the feed motor is switched according to a detection

15 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.

This optical disc device uses the feed motor to move the optical pickup to the signal
inner-circumferential-end switching position

20



sai d | oadi ng neans using said feed notor, said optical pickup driving nmeans
and said 10 | oading driving neans being directly driven by said feed notor
at different tines, and wherein the traverse base includes a turn table on
which the optical disc is placed, said traverse base being nounted to be
able to swng around its rear end, and wherein the device further conprises
el evating neans for swinging said traverse base to el evate and | ower the
turn table relative to the optical disc4ard power transm ssion neans for 15
transmtting a rotational driving force of said feed notor to said

el evating neans in response to an optical-disc transfer operation perforned
by said | oadi ng neans, whereby the turn table is elevated and |l owered in
response ¢ the opticall- diisx tatahsfwrtbper aondnnuesordetathay the dpedca

di sc can be installed on and renoved fromthe turn table. After the

el evat i nguoreans inadhe esameddireattorer sthegedy tdrablingt dile boadirgl i ke
20 can clanp the optical disc alnost in the horizontal direction. After the
traver se drabteihgsmbass towentdmgyr igahiy teipedt i thagybicalod isitetbetie not or
via the power transmni ssion neans to activate the elevating neans, the turn
t abl e caredtenbosdodoliirdewhEre being inclined to unclanmp the optical
disc so that the optical disc can pass over the turn table when it is
installed fromthe exterior of the device and when it is renoved fromthe

AT Lo TR e T
g T
e I PLEHTHARE 0 Sli  alT
e at vests e RIshPRPAS PRI 8 ThuKAToeSRdndh  Efal Gue B
1L 8 S8 e L RS B

constant£%?§ga%§gfghe D+ohhSly GRELRST ¥ @Hﬁ%ﬁi%ﬁ@iigtﬁ?léfn

Dr awi ngs I's a plan view’show ng an optical disc Uevice actording to

an embods JBAl nefedzhifo | BYLERLSN moVE CEneSpheRiyldwira €hanalnddom an

o circﬁmference of the optical disc when the inner
circumferentialdetectingswitchexecutesdetection,thereby
switching the driving force of the feed motor to the loading
&riving means, whereby the rotating direction of the feed
motor is switched according to a detection signél 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.



_FIG 2 is a plan view showing the optical disc device according to the
enbodi nent of this invention, which is reproducing a signal recorded on the
i nner-nost circunferentiaZ position; FIG 3 is a plan view show ng the
- optical disc device according to the enbodi nent of this invention, in which
an optical, pickup has been noved toward the inner circunference of the
optical disc; FIG 4 is a plan view show ng the optical disc device
according to the enbodi nent of this invention, in which a camrack has been
moved to the left of the draw ng; - 7 -AG 5 is a plan view show ng the
optical disc device according to the enbodi nent of this invention, in which
a camracy has been noved to the left of the drawing and in which a | oadi ng

driving gear andrge bhgshti\ehrish ais pteVidRR el AECHU I Wimordhe 6 1S @

plan view shoring the optlca evi ce according to t

i nvention, in V\/ru rhvasalbase disggedan aodsicechcelyt saidttmvetse bas¢ éndludinghn topeical
device; FIG Is a side view show n t he opt cal disc devi ce according to
the enbodi r%%hux»dhatmep%rdﬁ AEgNA B anoR tlalidkss O thelrteprodioen 3 signalirecardaaiheeont

an upper p%ﬂjt {%@d é@@ it 'd?sg?ac\?%]gﬁdv ﬁ%lsé]%ﬂﬁqg)rwv\ﬁ %rﬂot F%%wa% $fonf Gy iSfer

according to th PS i hvent
5 cxrcumferentlal 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.
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



vertical slider is |located at a | ower position; Fz~. 9 is a rear view
showi ng a camrack body section of the optical disc device according to the
enbodi nent of this invention, in which a vertical slider is |ocated above;
FIG 10 is a rear view show ng the camrack body section of the optical

di sc device according to the enbodi nent of this invention, in which the
vertical slider 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
enbodi ment of this invention, in ~rahich the vertical slider is |ocated at

a lower position; and FIG 12 is a timng chart of the optical disc device
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so as to have a tooth trace angle almost the same as the swing

angle of the traverse base, the driving gear and the rack

constantly mesh with each other correctly.

Brief Description of the Drawings

FIG. 1 is a plan view showing an optical disc device
according to an embodiment of this invention, which is
reproducing a signal from an optical disc;

FIG. 2 is 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;



traverse base 3 corresponding to its corners. The traverse base 3 is
nmounted so as to swing toward the device body 1 using as fulcruns for the
SW ngi ng- novenent the two floating rubber pieces 2 disposed at the rear end
of the traverse base ~ . The front end of the traverse base 3 is nounted
via the remaining two ( a plurality of ) floating rubber pieces 2 on a
vertical slider 6 nmounted on the devr~ée=body 1 so as to nove in the
vertical direction. That is, the tra~rerse base 3 is approxi mately adapted
to swing around the rear end when the vertical slider 6 is ~aoved in the

vertical diregtjion._The vertical -novepent, configuratjon_of the _vertical
slider 6 wil 1%&19@&7 b2 dP bRT oA ew fp"éwfnﬂ'ug:hter KRR 56258 ARVAGEes an
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position smspe 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 amENCE B bNEL SEHes HolrohFathé BpitiedY averse feesrdiapd is
supported and gui ded by guide bodies 5 provided at the right and left side

edges of tdieipereaboatinemts odt this4isvensiba,bendih ¥en £ @ivy dragdnkackward
approximately froman inner circunferential position on the optical disc 70
to an outleeniegentedetnbi dhepexttemint hef eohe dAkeitw;n table 8 is placed at
the front of the penetrating section 4. The spindle notor 9 has a rotating
shaft 10 coaxiFAGwi#% Hg he 3ide ChevesBowiagd thiee opdeidaibtdisd Idéascea
rotating shaft 12 coaxial with a notor gear 13. The pickup driving neans 20
conpr i se2EFPEHtREaFoptarygrRIAAMENY ¥Riésnliavepddem ot hichvar se
base 3, an optical pickup.feed rack, body 23 nounted qn the optical pickup 7
and theIWQ&ﬁaqﬁl %g?ﬁ@ﬁl}ﬁpﬁEEﬁ§QﬂiQFr@Pg%BPeFrBPﬁJGGﬁ¥Wﬁses a (first

drivi hat . hes, wi th, th t 13 .1, ed dugti d
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riving gearoabind ST emnodindBlirt A IHERELLR] B AR R on < ne

opti cal - Rk eedi fgerack hodwred a@%ﬁ&@@?ogggﬁ.%i%% ;L0 24 forman

exanpl e of the optical pickup driving neans 20 f ransifitting the driving

force of the Feed WOty allrdLH- twhﬁev@péﬁ@ﬁinﬁi SkHEm7-ra-Ebceb%@§ri GOy,

1
includes a |l oading mans for transferring the optical disc 70 fron1t%e
ext eri or off theeopleicak dicty devdrieoatbortiiavet s & Hwmembdddmént beadi 119

driving invention, in which a vertical slider is located above;

FIG. 10 is a xear view showing the cam rack body section
of the optical disc device according to the embodiment of this
invention, in which the vertical slider 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.



reans 30 for driving the |oading neans using the feed notor 11. That is, an
exanpl e of the | oading neans is conposed of a disc tray 25 or the |ike and
has a tray rack 26 and a cam groove 27 fornmed in is rear surface. The

| oadi ng driving nmeans 30 is configured by a |loading driving gear train

pl aced on the traverse base 3 and a longitudinal tray rack 26 fornmed on the
disc tray 25. The loading driving gear & r-ein conprises a third drivi-ng gear
31 that neshes with the notor gear 13 for speed reduction, a fourth driving
gear 32 that nmeshes with the third driving gear 31 for speed reduction, and
a fifth driving gear 33 that neshes with the fourth driving gear 32 for
speed reduction. The tray rack 26 can nesh with a gear section of the fifth

driving ge?\%; These conponents 26, 31 to 33 configure an exanple of the
| oadi ng df P%é:“}?éh 30 for transmitting the driving force of the feed

nmotor 11 to thg disc tr I in ) ~ ical npickup 7
can nove up to ne@?éhﬁéagsﬁ%h‘?%g&ggii#%% dﬁ?védo%grzgt% g%tgklegc ggn&ﬁs of the
optical di By i £ LQN . iy C ' in
whi chsi ghare At iy f M e S RON 1n Beralld Qe Reftrindd 1 or ce
of the fe s & he dedli ng dgi g J?Q%ng 861 et iycal

pi ckup 7 fe'g ;E?lte?r?e:]%g(%lg%dedéw tchign{g;j| posiat&i . That |25f1 t%eap_gnet rating
section 4cangildue ptisle HPIERS 5ﬁ§&eaf10rc1194ﬂc sdetieét hbeoceRlintAltditatdip 7
can nove up to an extended switching position Y, and the length of the
passi ve reambodrentself ones Mvehtibnnealiest SVdpgerdeisns @wetarméd. idhe
traverse base 3 includes an inner circunference detecting switch 35 for

det ect i ngtheatrdbes optiabrpwikgpnimbeas .befFIGSno7 exhd 8 ane side views
inner-circunferential-end switching position Z of the signal position range
X due to pliethet aptoicdl diist devibcee of IGHe Pedtdndlfomrel reaFurtimwsior e,
in response to the detection state of the inner-circunference detecting

swi tch 350ft AccaBeEa@btlendy 1Seat tor therthe iophiqdl shlsodavisrl | Fived
toward the inner circunference of the optical disc._In addition, in

response L Lfied b8V EEMOL 2 tHaY FARK SeHuian DL e oREigak diss 25, a
t it chi | 40 i ded that swifches the drivi

Porce of HRTiFEed Fotor LT 8 THELP SRR HE MY bPAPPELRLSH S FARHERr o, by

switching the ¢ 'pLLRY gg{isciiona%réﬁgréée@a’%t [ 1dke 8 E%%%%%%fafrhg

detection signal Trom rnnef Circunterence defeCfing swt

transm ssj f s i, i rd Q44 f : 1ys
sel ecti veF%at@ sl\r;s\nh '?1 &%ﬁée?%ngtdh?%v?ﬁgﬁo@ teﬁteigg{lggqt ;IB%S(%) Ijioa}(f'lsang
means ) 2Boand filidiriy i MebBért PeelBEi @alp AN - pds E¥EbEBI BE kauer 42 is
rotatably provided in the front of the traverse base 3 via a vertical shaft
41, and atpaveirsle bge# 34dozpesponddiagi ito drgAgoRrMdrecki Mhehadnvidd e
provi ded at the base of the switching | ever 42. A stopper body 45 is

provi ded baseh? ity meensedbas a3 toTsmingvihewatdd mveviiicegbbdyel WA i
turned toward the | oadi n% driving neans 30 (counterclockwi se), the elastic
engagi ng- #8cki kg B88 L ora the swhgyhnymoyeean bihehses tidmadr inpapublen o
restrict and nmaiptajn a position of the turning imt of the swtching

| ever 42.PYRERSt Al IR 7 FBPeFeay ¢Rd AL tHE BHAVErER RAsSer t 04 ng

Iinjt, a %ongitudi na*EI sqvvl chi ng rack 463forrred t %he. front end ,of, the
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abut on thgpeamiRadei4P 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 6 will

be described below.



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 foanmed in the cam
rack body 47. The stop lever 51 is L-shaped and the support shaft 5n is

| ocated in the corner _ ~3 thereof. The switching | ever 42 turned

cl ockwi se can abut on the tip of the stop lever 51. In addition, a stopper
pin 53 is provided at the proxinmal end of-the stop |l ever SJ.. An engagi ng
| ocking recess 54 is forned at the left end of the camrack body 47 and
close to the el astic engagi ng body 48 so that the stopper pin 53 can be
engagi ngly locked in the recess 54. An inclined cam surface 55 extending
ri ghtward fronThlee torayegyse baski BginetedesSammpaidal epabkupest rfoxti ng
surface 56 are fornmed on the front surface of the camrack body 47. A
spring 57 vesqrdaingead $dgnafe isupmorptsivdl &bsco7dr g awpraderingha stop
| ever 51 so that the stopper pin 53 is abutted on the camrack body 47. A
short rackesssdess stilgnalcan HeEh tablle § fo¥ coaRsxahingauitiza ¢hanper

| oadi ng driving nmeans, 30, is conﬂé%gemlat the right end of . the camrack

body I47 i:}%hﬁ@ Fandrichinge &hef tm&%ﬁ%@%t@?ﬂq#% 9?%?5&

. CHIX et o, o8 Tk
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a | ateral o a0ve AECHEAYZIALhACALRYCLY |OELhpOeoluLl] MaGddRHa2E, an

i nclined groove sec s 1ncl earward Tromthe 1nner end of
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ext endi ng rward fromthe end of the inclined groove section 2 - 14

This devi et it Mdgscano el ¥ald ide FRACHNE é PENE M NGhEW £ DenttreeESR . base 3
to elevate and lower the turn table 8 relative to the optical disc 70, and

a power transnirhaitodsteahe Ghiintal rghskupt Vngst pesdudomsd fiof ceu®h &he
feed nmotor 11 to the elevating neans 60 in response to the optical disc 70
transfer o@gras do ez faneddéy imea dbenetrayidy sHutsion hie farmedabhe 8 is
el evated and |l owered in response to the optical disc 70 transfer operation
so that thkdepraverseibasgd aad ixstpprzitiesdand gnidedmygdidedmdhest urn
table 8 That is, as described above, the traverse base 3 is nounted on the
vertical Sl paeriged attthe rdody apdel ekt susieedgiesces thelpaietaptinghe
front end of the traverse gase 3, sg as to be_swung in_response to the

vertical SF&HHIDA S 28 PN SPryer BandPagiiayd ApPHoremAkel Lal .

stider 6 g P S3ldek TVSMPYLLALE 9 BULYRdo3EH W% Sho dpfhe
70 to an outer circumferential position thereon. The turn
table 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 8, 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
pickup 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 motoxr geaxr 13
for speed reduction and a second driving gear 22 that meshes

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



on both ,right and left of the vertical slider 6, in a vertical guide
section 62 provided on the device 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 |ateral pair of cam
grooves 64 wth which the cars pins 63 are engaged are forned in the rear
surface of 'the camrack body 47. At +hk® tinme, the cam groove 64 is-forned
to nmove the vertical slider 6 in the vertical direction via the campin 63
in response to the lateral novenent operation of the camrack body 47. -

15 These cqonponents 61 to 64 form an exanpl e of the el evating neans 60 for
SW ngi ng Fﬁgu LIAd geaga8ecE iy %P&?&?é%@’f&@fv%%gﬁﬂ%zga BB BLFR| ative

to th ti.cal di 70, diti th teeth of th hor t k bod
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transfer gé’?‘g i?rf%'\éﬁlr# ?nme ??ﬁ%dgltg%é’??g; EgggtTﬁgle?a?l%Q%’ene of the
tray rackog6 e R ddtdtely £6r vne Lptiaue piorép §race angle al nost
the sane as the swng angle of the traverse base 3 so0 that even when the

traverse base Bhesdewikg dvdiesicrimetiudosve, loladimey aleamsl fodriving force
of the feed notor 11 can be snoothly transmtted fromthe fifth driving

gear 33 otrahefleoading the vopyiceangdis@ t7d tfwon relyer axke28orOpdf athens of
t he enbodi nent of the optical disc dev~.ce configured as descri bed above

w || be désvicigebodiyt h erterthectravensetbasag dnd 2 ilea@dimy trivAingt ,
FTGS. 1, 7, and_9 show _the optical disc device, which is reproducing a

si gnal frBrENEe38pLpTairdviagrbhe; hoading aeans R aing gdefaghmatiosi on
swi t chi ng_neans, 40, ,the switching | ever 42 has been turned countercl ockw se

- 1. 6 tolonyihefnify PREXAMRIE 9L dike AGIRKi Iy IARBYESE 2 t he

t body. 45, d k. body 47 h d to.th ight 1
STt t8 Hbe.ETe 28nBr TPE SRR S iRy ARSTR AnTO 3 MET 1t h
ci xi vi ng gggEVEB%MAﬁ%afﬁi ng yrggg_kisr&q:it&ee_stopper pin 53 in the

engagi ng i ng recess I'n order to position the camrack body 47. In

addi tion, in t'ﬂﬁeei&é(&ihggdf@ﬁﬂﬁglqﬁ)eaﬁg%@aﬂ IRite DY ed HPas 1{%%%1&:{50\/%

rightward to swing the vertical Slider 6 upward. Then, a signal Is

repr oducedrfi &amgt Eﬁa}ptﬁﬁ@ind@ﬁﬁcéﬁ By, #hleNGrdifesde NPhEemat @nd9at0 rotate
the optical disc 70 sandwi ched on the turn table 8, at a predeterm ned

rotation spagdtuddeidlexwiy hrddie 26rfornbicofl whid dimeyitity lEs optineal
pickup 7 to a location approximtely under a target signal, track to be
repr oducetipadidgt enviagdgeay thaini gompraseshe plirdadrik Sng Heawdrng an
optical element such as a lens or a laser that is provided in the optical
pi ckup 7.that meshes with the motor gear 13 for speed reduction, a
fourth driving gear 32 that meshes with the third driving gear
31 for speed reduction, and a fifthdriving gear 33 that meshes
with the fourth driving gear 32 for speed reduction. The tray
rack 26 can mesh with a gear section of the fifth 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.



Now, when the signal track to be reproduced is not |ocated over the current
position of the pickup 7 or a signal xs to be reproduced from across
sevexal tens or nore of signal txacks , the optical pickup 7 nust be noved
toward the outer circunference of the optical disc ( shown by arrow A ) or
the .inner circunference of the optical disc (showm by arrow B) aXong gui de
sections 5, 5 fornmed on the traverse dase 3. The opti.eal pickup 7-is noved
via the optical pickup driving nmeans 20 by using the rotational driving
force of the feed notor 11. That is, the rotation of the notor gear 13
provi ded by the teed nmotor 11 is trans~onitted fromthe first - 17
driving gear Te optivakpiekhrd¥ i SAMPOFERPAO atheEiendad pWidcdd g drive
the passive rack 24 in front and in rear. In this case, when_the. feed notor
11 rot atpe@sikdopplorlgesr 9 thet aentrscRE SbedPPEdtiRdn ddsg 70 thad opti cal

Totor 1127 8LaPEY PRS ik GuAe 8 PR EhE EBeAToI DLk 30 G BERFN ( b )
Si gnal | SLBERRG PEB! GRRAETT o ¢ e Bp st LR A D GRRTBRRS! P 6 1,
Fesponset B HRE TSR et RoR bESF DR 18 LSRR MR ot
SN e e S R T
not being,LkaRsKi kted to the disc tray 25. Next, FIG 2 shows the optica

di sc device, which is reproducing a signal recorded on the inner-nost

ci rcunferentigha®os | it PerddterOPing Hedh S6n @ anthahd guideepbagdsnot or ||
has rotated the notor gear 13 in the counterclockw se direction (b), and
the optisairei thtped BasthaentHel ypuitadapdckip i7necan moveunetenas 8 by
the optical -pi ckup driving nmeans 20 to reach the innercircunferential -end
swi t chi nexpesiiedoswitohingepredticsnny, posd titon rengtsh wHthehpasptiveal di sc
70 in which signals are recorded . Thus ) the rear end of the pas s ive
rack 24 reche%gi By set aqyer whiaht ke Beebrs Withi hjegBakor2geandBhe
swtching rack 46 is_situated close to the partial geaz 43. As shown in
this figthe thaRerieRadsdd INGLludes aptinngr of $ECHBIRFSICS 99t 86E8dNTy t he

R

t 1 . , J 1 A
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further ro¥:atkht e &ddie ot 101. CoikrehRieR ré) ilhecePRin Xo thet he
optical disc device according to this invention, the

i nner - nogétectionf state—ofltiposigran-¢ Sreehfaednge d8€ecting switch
inner-circunferential-end switching Qosition Z, at which an

i nner - ci38untheeficeddmbeotri 1d dwi tfartdern simirven ded.bdhrstapionallgi sc
device is simlar to the conventional. optical. disc device in that~it

det ect s mdraedt hewepdi ddle pirvkerp Jirsumferkeacenwdr -bhestopd keahfdieati al.
poslti.on or has noved thereto whi~, e the inner-circunference detecting
switch 35 is HeidddivipRd oRf responde % sthe odevheecbedantli-ondie device in

that the ogtical ickug 7 is configured to igrther nove toward the inner
ci r cunf eFEREErEGehaae &y RRAnbRSIIEFRICERY tfre/ | MRIVRT rLXAREREREECBet ect i ng

o ckup ERbRRLPE BTEs 4958 BRSBTS LY SUaPaS M Finer i PBERFor ence

reIativqofotﬁgefggaeﬁaggg-fir&anﬁgefggahng 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 of the feed motor 11 is selectively



- 19 position of the optical disc 70 at which the optical pickup 7 has
activated the inner-ci.xcunference detecting swwtch 35 as showmn 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 noved fromthe position in FIG 2 to the position in
FzG 3 by using the feed notor ~. ~1=-t32retate the notor gear 13 in the sane
rotating direction, that is, the counterclockw se direction (b) after the
state of F~TG. 2 in which the inner-circunference detecting switch 35,
which is turned on, has been qperated by the optical pick 7. Then, the
optical Ewkiphed hatwren Fheed riswagiot e Eirlaé’uﬁkgﬁgﬁ‘&g P8248) zow a
switching rack_45 ~uqunted on the optical pickup. 7 turn the s~ritching
| ever 429351 37 ERBcRRAYLNG P@cttﬁb?] C(P"E;J'?aahPF'EP(@Pg ding with the parti al

43 of th i.t chi.ng | , < Ih [ h
Puns the st o FRGGENTY 1SURE AUt o B BEARLePArYaRitT Hie Barpy !
li di th dy .47 Lef 148 . ' ,
ahen 1 he CoatELTE ey P oRe 2o FhT LT TR T T L PR T
n the Cam Fack A : ‘ _ starts.
engagemeriSts 47 ARE EB BT R P nddg et FRNE LR it aE R e S LR, g

force of thefd i dijihg geakchidips dwued £.he cawopids body 45 is

7.eft~rard réelative to the state 1 n which the short rack body 58 starts to

mesh withyrodhigelii bhhelel ¥raged@d pik &S Shawud ) Wién Bhe Towitohenation is
al so perfiorned by using the feed notor 17, to rotate the notor gear 13 in

the countpsgépckpi s dureedd @owald )the Loathadf dediviqipimedms op0i cal

pi ckup 7 toward the inner circunference. This operation of the camrack
body 47 turosnteecincketisey | eher edasitic hogaigdaign e kinediddih 44 és) unzip
it isrestrlc; |I.ed by the caxn rack body 47, and further urjthdraws the
optical prrgaginglpndogkese on ritee THORDAFePEAYe 4nthd ¥REPRSE| 38 ack 24
i s disengaged fromthe, Second_driving s oper.ation of the cam

. .Se ear, Z2, Thi
rack bodyh@imbris RpEas LORLSESSen® Bgﬁgg-ﬂ’f%ﬁgme SNSRI T LRVES: f ace
count er ol bk ST Pie: PO EERLBGnLEvaI G 4 (5, FEueh € ot bR PE; ths
Craverse TaEatys! Cutth Ao dRg B s LR st dC e 00
and the chbe Bt ARG T LhY OBE R o Y e o

~d fnrnPrgifpnchBepadpikackydipdysas#/ . Thus, the vertical. slider 6 noves in
the vertical. direct3,on in response to the |ateral novenment of the cam

rack body 47. aThadm irack eod@t€7 athabvearbe odupperceth nadkghddedd byswi ngs
the traverse base 3 with its rear end as the fulcrum That is , in this

optical . gigridiegiectiohes éhahendervdcke body UiEo slidet e Uhieghateirdd as

shown ~.n FIG 3, the cam pin 63 engages with the upper part of the cam

groove 64disecthbn is provided in front of the traverse base 3. An_
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 provided on the canr 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



- 21 wvertical slider 6 is |ocated at an upper position, as shown in FIGS .
7 and 9 . In addition, when the camrack body 4 7 is on the left side as
shown in FIG 4, the campin 63 engages with the |ower part of the cam
groove 64, so the vertical slider 6 is |located at a | ower position, as
shown in FzGS. 8 and 10. Wen the vertical slider 6 is |ocated at the upper
position as shown in ~"IG 7, the eptliXxat disc 70 can be cl anped by the
turn table 8 and the clanper J.4 so as to-lie alnbst in the horizontal
direction. In addition, when the vertical slider 6 is |ocated at the | ower
position as shown in Fz6. 8, the_turn table 8 has ved downward_ whil e

i ncl i ni nghesePhat The SELtERLinG 4eVEeF & tﬁ‘a@ke‘@)\féfg?hﬂl’?ﬁr Rafafbdts when

it is install f t teri f the devige.or. when it i d f
the | nt cPRFIS THR 9%, then SEO B AR Pt ond. BRAHFSSiHe Rt eERS AU 7 (0

e i:{22§éd¥“'s;E%B?ﬁ@ebsg%ﬁé‘ﬁpéé‘ﬁ%aﬂ? "o C%Qfsﬁ’eslﬁ‘foi%?%a'? Ph bl o
50 o0 no to 1 SHeddind 140y W OG0 %s 4 Forlliey AOTHY 1w eld TR0,
FIG 4 fé;ﬁ@ﬁé‘%aﬂ@?%&kgﬁo% Mgl &Eésﬁa&rﬁfé(e?‘a@tjiéeh &tk Bogihe right

side as shown in G 5 shows that the tfeed notor Il has r ot ated

the not ofg geRfhdt ithel Bj@o?%@&{ gh.6l 97 ki 8 Hedieneeig ity 1P)1 ddk €@ USE thize
rotation ( g ) of the fif driving gear 33 to further nove ( a ) the cam
rack bodyedgskeftvarmnr gheliivedt eatheupdkidd @6 Hxwendirg right@ard . f TG
5 aJ.so! shows as a broken line the disc tra~r 25, which is not shown in
FIGS. 1 fooH, the dheadisy fliokckinds recegsgbaramB af Latberlnpestribeingm rack
body 47 leftward relative to the position showm xn FIG 4, the protruding
shaft 59supfiatke56aareadcio rinedly ofl7 tiey € dretf tswar fia¢cead fnghehecamatrecd .

groove section 27a of the camgroove ~7 until it reaches the groove section
27b inclbody &7.455 sprheg, Svhes phrevided fimdhha8upBorprebsds dife | ef t
wal | . of the inclined groove section 27b, the disc tray 25 noves (t)

f r ont war &° r&¥ e i2ngd SRS IR E P BERLD S1aF o Khetpbhst SEoPReR PaR rack i
26 provided on the disc tray 25 sinyltaneo y ves forward, and shes

W th e T LI FRA An o Y SER WA SRETL A © abk SOR) b ony, B8

J. eftwar i.h Ez ekl sl is. | t he

J. ower p‘g’%ﬁ%i %Eg\gﬁg s?‘he %uhr% %%% @iii};la‘? fgjs?g?‘{ r?g’ t%v%r?%efgggén has
swung i h 1st<S AL 1vSa i e Y ~LAcl i ning
the-f{§€ﬁgg?§v¥§én§egp é% Fgé;% %;%%J%%;ﬂﬁgfgf onta dp%?i%?%n?hﬂés shown
in FIGS r8crndody: 4§ 6L tHOVEMSEral Ngitackibagth of the tray rack 26 that
meshes with the Tifth driving gear 33 are inclined so as to have a tooth
trace angl e ghesd ddiepSRERtES4L1 oS8 NBodas ekampiet baveh&eﬁbwa&se 3,

the fifth driving geax 33 correctly nmeshes with the i txay rack 26. ' FIG
6 show stramsmissdbe iswitlhicing eednét 40dfoyi syidedrily thasdtivihgr
rotated while meshing with the tra~r rack 2 6 to eject the disc tray 25 to
t he ext ekoured?t tthie degedanopert hl stpdike leadipgodrivwinggmepast 399 of the
cam rack body 47 - 23 - . -
A protruding shaft 59 that engages with a cam groove 27
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.



is located in the | ateral groove section 27c of the cam gxoove 27 and the
short rack body 58 is disengaged fromthe fifth driving gear 33. As
descri bed above, by using the teed notor 11 to nove the optical pickup 7,
whi ch is reproducing a signal, to the signal inner-circunferential-end
switching position Z on the optical. disc 70 and then continuing rotating
the notor 11 wi thout changing the reta#i rg direction, the enbodi nent of
this inventa.on can automatica~7.y unclanp the optical disc 70 fromthe
turn table 8 and eject the optical disc 70 to the exterior of the device,
thereby elimnating the needs for a disc |loading notor required for the
conventi onal mbﬁscgevdcgciuslxda@.ankehevaggugtmeﬁné P e  swWEngibngo-~s
used in the device can, be reduced to provide_a nore_inexpensive opti cal

di sc devitde® tWavRAYH PateaBote eHYHLRMnRhaloNeEnthesfumedanle 8
o 70 F e oA BB ACeY Li8ed 01 RPEABRNSE It SRR LS LHE REaRAT o1 - of
opti onl &0 EOmEAe T EpEnERR, SFiTiRY PRl B ol A2 1T
i rect: of O be Fhebari QRANY 68, thFEbbBed! £8 cha abPEELOGIESPY i cal
B s Do Sxehestr ppidle 16 HerRndd 1 Th Bl drabl2pt OB, e Dby O

posi ti ont@frd BEHOBE ¢8| eHb¥sted ardd lowe¥td { A eHHWEE RS tHE it Add 1Y
direction of the Feed notor 1~. or stopping its rotation, signals fromthe

optical dige 7 chlec£ONpOHQUSbY s6pthdic ed/e jded Wiidwuio tdwn need to
eject the optical disc 70 to the exterior of the device. Even w thout a

det ect i npesvirtscia X 1ed deh eahdngembated ferapttlvel tdracthhdebden | oaded in the
device or detecting an optical -disc clanping operation, which is required
for the convefhitnals,opts cl¢scribeddabove, tihies tardxrisenbasen3ude the

i nner-circunference detecting switch 35 to detect these conditions to
reduce t ReuRkaseerothgevertiinglsatidessbregai ke tyadlagtingruhira nore
i nexpensi ve optical, disc device. ? 1. An optical disc device,

conpri si RGeS & SHIEPIRRS %’Fs%@e@lf’aﬂga%éllgget&?dﬁraé’zﬁﬁet RARS sk base
LU0 g a0 0L Sl SBiEAR DBl Lseotdoupesiansl o) s gplical diec of
oa1, o5t vl WAL DRHAL 0 KRS Tl AR YRh SLEMT RIS
oo, el YertioAne, spbdeanty SHl oLekpuild LhBLlBe TP pEIIRIICES |
devi ce bedybothar5ght dridvefeolaske ardrd Degll A i e igNgifeRReftdicar i Vi ng
guide section 62 provided on the device body 1 so as to quide
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.



sai d | oadi ng neans using said feed notor, said optical pickup driving nmeans
and said loading driving neans being directly driven by said feed notor at
different times, and wherein the optical pickup driving neans displaces the
optical pickup to an extended switching position (Y) that is closer to a
centre of an optical disc than a signal 1 ~ position range (X) on such
optical disc in which signals are recdrsded, and wherein when said opti cal

pi ckup is at the extended switching position (Y), a rotational driving
force of the feed notor is switched and transmitted to the |oading drive
means. 2. The optical disc device according to claim1 furtEer %onprising
an inner20 ci rEhes e compe nentes 6ilriee Sdi BN cYarRdS Pf TP LERATPE cal

pi ckup has noved to an inner circunferential -end swi tching paosjtion (2)
within theeshgrzd f;s’@sﬁwaﬁmsn‘@he&irea‘f%r?ﬁ}aﬁﬁ tF‘ar%Pre‘Gﬂg@iaﬁbd ﬁ8?’8€ of the

f eed notor, d t 1.SS] ¢ i tchi f f h tati I

v i ng the Fash hatke f AURAFETe b ChRo SBLORRY (DUET A Phe inner
i nf f the.opti di t ' - Cl ti

Cwi toh axcout b AAGLPERRy ofn®: RarKFaaHty i nehe eBgHF, FRERTBe0T 3F' 10

feed not to t I ' VAR ' IF48€ & f

Lh 1 ood ABEGTe S d Uy SREE T Emr N E R RIE ) hRdAtARrng ©

| nner - ¢i T ¢YRLAIPEG: G L B9 ABEhTRG BiehRdMe shordl ealbl/Bbdy e kR he

transm ssi'on of e onal driving force of said feed notor between the
driving of ¢t Rgel 2divee B YEE AN dulingls | ¥t Nthefvert fcaht Hdakectiichupn 30
-26 3. An optical disc device conprising a traverse base di sposed on a
devi ce bodgspedisé ot elderal mbudnegtapfopiiicatapi caak bhdy Adcords a
signal on an optical disc or that reproduces a signal recorded thereon and
a feed notor thagésdi sphpopenssi B8ophdch3 ook En feorampy e anll Ul paRWed f rom
an inner 5 circunferential position of an optical disc to an outer
ci rcunf er eptinsnisesidn mearwetdofori fransms. trtomagirihe ¢ ivding dRucsehi ckup,
and the device body includes |oading neans for transferring an optical disc
fromthe ekeefieed dotar detic &R Elombing BeargyEPsdHEEEPARFY §4di ng
driving neans for driving said | oading neans,usiqgrfajd Eggd_ggg r.,. said
optical ptERUPPEEFRLNGLAEARS trapsheq operation periommed by isc

tray 25. '

The rack teeth of the tray rack 26 are approximately

formed to have a tooth trace angle almost the same as the swing

angle of the traverse base 3 so that even when the traverse

base 3 is swung as described above, the rotational driving

force of the feed motor 11 can be smoothly transmitted froni

the fifth driving gear 33 of the loading driving means 30 to

the tray rack 26.

Operations of the embodiment of the optical disc device
configqured as described above will be described with
reference to the timing chart in FIG. 12.

Fixst, FIGS. 1, 7, and 9 show the optical disc device,
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



10 |l oading driving nmeans being directly driven by said feed notor at
different tines, and wherein the traverse base includes a turn table on

whi ch the optical disc is placed, said traverse base being nounted to be
able to swing around its rear end, and wherein the device further conprises
el evating neans for swinging said traverse base to el evate and | ower the
tumtable relative to the optical disc l#d-power transm ssion neans .for 15
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$10%<& Q:h!eFoptical 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 arrow 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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: driving gear 21 to the second driving gear 22, which then
rotates to drive the passive rack 24 in front and in rear.
In this case, when the feed motor 11 rotates the motor geax
13 in the clockwise direction (a), the optical pickup 7 moves
toward the outer circumference A, whereas when the feed motor
11 rotates the motor gear 13 in the countexrclockwise 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 13. Since, however, the short rack body
57 has been removed from the right end of the fifth driving
gear 33 as described above, the driving force of the loading
&riving 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-
circumferential position of the optical dise 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, the rear end of the passive rack 24 ismeshing
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with the second 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 orxrder 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-circumferential )
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 optical disc device, inwhich the optical
pickup 7 shown in FIG. 2 has further moved toward the inner

circumference relative to the inner-most-circumferential
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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‘13 in the same rotating direction, that is,
the counterclockwise direction (b) after the state of FIG.
2 in which the inner-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
c¢ircumference 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 the 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 leftwaxd
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 bhody 47 leftward relative to

the state in which the short rack body 58 starts to mesh with



L ¥ <4<, <- <4<r <<<bC 101 10% u& ()-10% u& ()-!10% u& ()-s10% u& ()- 10B 10B
10BF1! 109B& () - m <===k===>dEbC 10s! 10% u& ()-s! 10% u& () - 10% u& () -

S10% u& ()-,!10% u& ()- L10% u& ()->>>>! 2A?AdEbC

10410% u& ()-#! 10% u& ()-!10% u& () -,

10% u& ()-L!110% u& ()-!10% u& () - ?AYyAAAAAAAOC =

10! 91 109" & () --!898s10% " & ()- 10- & LW u

10- uY: 10% u& () -f8M 10% u& () - 6s! 10% u& () - 0Ci CELFGGGGG T g\ :

10! 109%-J- & ()- 10" 10"

10" &@s! 10% & _(%t-g! & 1098 ()-s& 10% & ()-s! 9! 10% " & () - - GBH KAKLMVIMM [ M?1

10TT 10TTthe £ifth driving gear 33 as shown in FIG. 3. This operation

LT 00T L) perormed by using the Thed motor 11 to rotate the « 't
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 operation 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
completely 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 fulcrxum for swinging
in reodponco to the vertiral mavement of the vertical slider
6, and the cam pins 63 on the vertical slider 6 engage withr
the cam grooves R4 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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vertical slider 6 is located at an upper position, as shown
in FIGS. 7 and 8. 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 cam groove 64, so the vertical 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
in 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 ineclining 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 circumference, 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
driving gear 33 of the loading driving means 30 so as to move-—
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 fifth driving gear 33 to further move (e)

the cam rack body 47 leftward relative to the position shown
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in FIG. 4. FIG. 5 alsoishows as a broken line the disc tray
25, which is not shownf in FIGS. 1 to 4.

When the fifth dri\;lring gear 33 further movés the cam rack
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 groovfe 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, tl:1e disc tray 25 moves (f) frontward
relative to the device ;:body 1. At this points, the tray rack
26 provided on the d:x.scl tray 25 simultaneously moves forward
and meshes with the flfth driving gear 33.

When the cam rackl body 47 has moved leftward as shown
in FIG. 5, the vertic?l slider 6 is located at the lower
position and the turn ‘table 8, that is, the traverse base 3
has swung in such a Wal." that its front is inclined downward,
thereby inclining thei:fifth driving gear 33 relative to its

horizontal position, fas shown in FIGS. 8 and 11. Since,
however, the rack tee’t:ih of the tray rack 26 that meshes with
the fifth driving geaf 33 are inclined so as to have a tooth
trace angle almost thejsame 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 rotatejd while meshing with the tray rack 26
to eject the disc tra;r 25 to the exterior of the device. At

this point, the protruding shaft 59 of the cam rack body 47
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27 and the short rack body 58 is disengaged from the fifth
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 invention can 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
dovigo. As a result, the numher of meotors used in the device
can be reduced to provide a more inexpensive optical disc
device.

Although the above embodiment has been described 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
11 in the opposite direction, that is, the clockwise direction
(a).

In addition, by using the feed motor 11 tomove the optical
pickup 70 to the signal inner-most-circumferential position

on the optical disec 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 motor

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 required 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
required, 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
5 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
10 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 6ptical 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
15 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-
20 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

[\9]
W

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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3. 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
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.



