DI SC CHANCER *159159 Field of the Invention The present |nven;|o relgtes
to a disc changer in which a plurality of discs are |nstaII e?e
.oy one of the discs for recording/playing. Background of the Inventlon In
-agconventional disc changer, a disc holding neans is -configured to house a
Plfuriality of subtrays in a stocker having a plurality of shelves, and a
vertical driving neans for selecting the position of an‘ﬂmm,MMﬁmmmmksc IS
donfigured so drive all of the stocker, the plurality of t he
/plurality of discs in the verticabIsCrewANGER | n the convent rensk di sc
‘changer, however, while the vertical driving nmeans for driving a disc
hol ding neans to select an arbitrary disc position is effecting driving,
the |arge weight of the stocker having the plurality of shelves and the
di sc hohﬁ%ﬂ}qﬂ9§n§hﬁanH?PV+%© all of the plurallty of subtrays and di scs
my cause a ve caI gvnn not or t rge. _anpunt. o ergy or

cause faIIing PFﬁFgﬁ d" %ﬁﬁ?QnréifiﬁﬁrgﬁrFagésgi 2t on N A 58 ition,
the large, AWINAL.Qf RAGEScd NI LAER HIUS oTUERecE rgqgea};é becqpgenpl at ed

dISC chang conprrses di sc ng neans tachably supporting”
a pluralidiscPfecrPreebsd2lg/ Prawimal r of spindles 201 and 202 using a

hol ding cl aw 200, a vertical driving nmeans 205 for driving the 1

LTTTTMIHVIETIVETTIVIETTEVIETTIM LT *000002* spacers 203 in the vertical

direction to select arbitrary
Background of the Invention

In a conventional disc changer, a disc holding means is
configured to house a plurality of subtrays in a stocker
having a plurality of shelves, and a vertical driving means
for selecting the position of an arbitrary disc is configured
"_jgﬁg————~tq§drive all of the stocker, the plurality of subtrays, and
;thé plurality of dise¢s in the vertical direction.

In the ¢onventional disc changer, however, while the
vertical driving means for driving a disc holding means to
select an arbitrary disc position is effecting driving, the
large weight of the stocker having the plurality of shelves
and the disc_holding means for driving all of the plurality of
subtrays and discs may cause a vertical driving motor to
consume a large amount of energy or cause falling of finished
discs or inappropriate vibration. In addition, the large
number of parts increases costs.

Then, a recently contemplated disc changer comprises a
disc holding means 204 for detachably supporting a plurality
of spacers 203 on-é pair of spindles 201 and 202 using a

holding claw 200, a vertical driving means 205 for driving the
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positions of a plurality of discs 223 and 224 held by the plurality of
sgacers 203, a spindle driving neans 206 for driving the holding claw 200
to engage and di sengage the plurality of spacers 203 with and fromthe
upper spindle 201, a horizontal transfer nmeans 207 for transferring discs
223 and 224 to a recording/playing position E fromarbitrary spacers 203
hel d by the hol ding claw 200, while supporting the discs on subtrays 225,
and a disc clanp nmeans 208 for clanping the discs 223 and 224 at the
recordi ng/ ppageng po3iin drheEvefroicabxdhpe;ias tsheeiecn BrStrdldyto 45. The
di sc changer of this configuration can drive in the vertical direction the
plurality 8PS3paeRefsoDoB RANFaditraPftgised RI@nd234ahgldodyi®Re al | ed on

bot h spindles 201 and_202 to hift the arbitrary disc 223_or 224 fromthe
spindlg 20fﬁ8fa926§ 83 ﬁﬁﬁfﬁFécépé?nﬁliP%ﬂé {9 AeENSt ARG £9F an

unl oadi ngnggggﬂéce)ﬁhghc?jhr%n%?%:f?&ozgo housj ng Peg?iint?izﬁgﬁgpgggé hghespi ndle 201

or 202, can ect rary drsc

recor di ng/ phayhlgey Thergiiberdshb83CQDE L GAALE Qb &lheMupgbesshhgaideass for a
stocker having a p?urallty of shelves or a plurality of subtrays to reduce -
t he wei ght aahdrteshsal anthnsFeevindess a2 @ sfox hangerekavhggdexee! 2 Entadsousi ng
and operating capabilities. In this disc changer, however, separate

el evati ng @3#sto2@9regrr PNy /pderhngt Pogi tiewhahifswom 2tbisndrP1foarerd ock
means 213 _and 214 were used to execute driving including the elevation

and | over i R§3ofetAePYihe HAldiRg fbars? Pdq ki Iy stpeort18pi Hae ebisafl t he
elevat'on %gdshgg§£§£mbfg,tg%% g'éisg'éighp means 208 for ;lamping the

discs 223 and 224 at the recording/playing position E, for
example, as shown in FIGS. 43 to 45.

The disc changer of this configuration can drive in the
veftical direction the plurality of spacers 203 and plurality
of discs 223 and 224 installed on both spindles 201 and 202 to
shift the arbitrary disc 223 or 224 from the spindle 201 or
202 to the recording/playing position E, then to an unloading
position G, and back to a housing position F on the spindle
201 or 202, and can select the arbitrary disc 223 or 224 for -
recording/playing. Thereby, this configuration eliminates the
needs for a stocker having a plurality of shelves or a
plurality of subtrays to reduce the weight and costs, and
provides a disc changer having excellent housing and operating
capabilities.

In this disc changer, however, separate elevating cams
209 and 210, connecting mechanisms 211 and 212 and lock'means
213 and 214 were used to execute driving including the

elevation and lowering of the disc holding'means 204 using the



means 208 to clanp the discs 223 and 224 at the recording/playing position
E;. Consequently, the apparatus was conplicated and | oads of the el evating
canms 209 and 210 enornously varied when the spindles 202 of the disc
hol di ng neans 204 and the disc clanp nmeans 208 were sinultaneously driven
to elevate and | ower, respectively, resulting in problens such as an
~unstabl e operation during the elevating driving caused by an insufficient
driving force and a high operation noise during the |owering driving.

Fur t her nor e, S&iinsdesa aner Frenetgvatinnfand fdoarsing7of othe tdimssicdampng a tray

215 depended on driving based on the en%agenent bet ween a single driving
gear 216 and'§3tk <031 ¥CaRbamp 18he, bhaFed 2P0 EadR4paFtthe he driving was

carried out gt .S reduction ge ratig to clude the reduction
gear ratio rcé%dk%gzgllgﬁjlugt%%sjttol%’c%gunl?:ofl(??q8ﬁ§§g¥i o' SEPET 2 ERel BBy
preventing reguIRRLS 1HQ7 1604 éf'?th%o%rl% 229 nk! OEms Wb 1030 ARrgin from
being nmet. Furthernore, due to the independency between a vertical driving
system f or dyriotime@sily vheiv@ryheml el r@Ghidaast De2 spPacky 11203 nbakdhgy the
di scs 223 and 224 and a horizontal driving systemfor driving the

el evati on amednen2Oidngndf thdedispiqiding avednir 2081 eere NPindia aneays2$5,
separate driving sources had to be provided for these systens, and

i nt er medi at SriyEdr $onglevarg crregkawad. rAspacEéyaly, ¥emilfimgednof required
parts was incr g;ed to %ncrease the size and costs of the apparatus. 3

Mor eover, irP St §UEBNPACET Y TP ehRGEAE1GR ApTuptthe elevating

driving caused by an insufficient driving force and a high
operation noise during the lowering driving.

Furthermore, since a horizontal transfer means 207 for
transferring a tray 215 depended on driving based on the
engagément between a single driving gear 216 and racks 217 and
218 provided for each part, the driving was carried out at a
single reduction gear ratio to preclude the reduction gear
ratio from being adjusted to account for operation loads,
thereby preventiﬁg requirements for both the operation time
and load margin from being met.

Furthermore, due to the independency between a vertical
driving system fof driving in the vertical direction the
spacers 203 holding the discs 223 and 224 and a horizontal
driving system for driving the elevation and lowering of the
spindle and transferring the tray 215, separate driving
sources had to be provided for these systems, and intermediate
gears were also required. As a result, the number of required
parts was increased to increase the size and costs of the

apparatus.



was nmade to reduce the distance between the recording/playing position E
and the disc holding position F so that the disc 224 at the
recordi ng/ pl aying position E appeared to partly overlap the disc 224 at

t he di sc hol ding section as seen from above. Due to vibration, however,

t he di sc housed adjacent to the disc 224 under recording/playing at the
disc holding section contacted the disc 224 under recording/playing to
cause an accidental track shift or to danmage the disc. Furthernore, in

order to integrall@rePEST ndehefGHt tOdFPRPAGE LBt GhANGeX  sPAgR B BTON
by both  he #2ar PORGESySTLNT S K SFARErCRFCHF T I F GFPRE-ERLRErET 03 and
the horizon %lsigg.bt“?ga&XSél’%n ’%g: Q143642 ggf‘{iérl‘ast s3 lkglad #:He §pg axial
direction to Selec he engage riving gyg em as a neans for smn?chlng

the drivingay\Whege, tﬁ@w@a@érdmﬁ/;aea?ringsbbgwgoﬁrh tdpperiedl tdi paetipn
started to engage with the gear of the driving system upon driving

swi tching, iolvewagapbtneketsc arah fad @ Hasef heTdisydectiing, asasaenys tde
apparatus to stop wth an abnornmal noise. Mreover, the disc clanp neans
208 was el ewdowe.frbueand vikwariam t dowkger ecohelidigiplhopiseg pdiacenn #© by

engaging a |ateral Eair of pins 221 on a disc playing neans_220 with cam
grooves 219 %&r AR8Ci A2#i YA MPIFH G/ Bbaring a2 fFsc ROLERRE case,

0110 o 3R LR OUEEL A 15, 58P Lo NS R0 1

rotational | y i ping rrght pin

were used inpsteadaqf abBeadnedAtE Ak RAiELObrPLESaAlyd @heOkiYgcthi s probl em
t he stroke of
Furthermore, in order to integrate the independent
driving sources into a single common source, an attempt was
made to allow part of the gear train to be shared by both the
driving system for the vertical driving of the spacers 203 and
the horizontal driving system and to use a gear that slided in
the axial direction to select the engaged driving system, as a
means for switching the driving. When, however, the gear
sliding in the axial direction started to engage with the gear
of the dfiving system upon driving switching, it was blocked
and failed to effect switching, causing the apparatus to stop
with an abnormal noise.
Moreover, the disc clamp means 208 was elevated from and
lerred to the recording/playing position E by engaging a
lateral pair of pins 221 on a disc playing means 220 with cam
grooves 219 formed in right and left elevating cams 210. 1In
this case, during elevation and lowering, the disc playing

means 220 might be rotationally moved via the pins 221. If

two left pins and one right pin were used instead of the



the right and left elevating cans 210 increased, resulting in another new
pr.obl em that size of the apparatus increased. Furthernore, when the tray
215 was opened to change the disc, a disc of a snmall dianmeter 223 such as
8 cmmght accidentally fall into the apparatus due to a | arge opening

222 in the front surface of the apparatus. Disclosure of the Invention It
is an object of this invention to provide a small disc changer of a sinple
configuration that can avoid operation noise or unstable operations due to
t he vari at i bdtefaloRaist cdnPingadsl thaolaeathés mrdbiempl s reEnekensft o be
el evated and lowered with_ its gosture mai nt ai ned in the horizontal
direction, &M E$E§t<i%4 pEEvefteatingG aMEm230ciaereassd. Fefuliti®g Afo the
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according to I'S 1Tnvention conprises a ‘transfer

means for transfgididitho@ed! §{:1e1i1 N {d& ARP3nat H§s38g¥n£’c?té’89gha% g r%%gf

housi ng position and a gISC pl ayi ng position, an vertic

spi ndl es dedpehahd yike ditng amal Urdddder <l 23Bac8EE &t 8 e fligh¢ housing
position, and conprises a disc holding neans capable of relatively

el evati ng amecidrurdlly tfhélspnnadl gse apparditiuei dget be s pbosyes dpentihe
vertical direction to deliver the disc to the disc transfer neans, a disc
pl ayi ng meah&? stipfdra £dodk snefagmafatths l9pgpratushe di sc pl ayi ng position
so as to be able to elevate and | ower, an elevating neans for 5 elevating
and |l owering the spindles and the disc playing neans, and a horizontal

driving meagss CARANE o cflbl Yhbend i

It is an object of this invention to provide a small disc
changer of a simple configuration that can avoid operation
noise or unstable operations due to the variation of operation
loads, that enables a disc playing means to be elevated and
lowered with its posture maintained in the horizontal
direction, and that can prevent a disc from accidentally
falling into the apparatus when a tray is opened.

To achieve this object, a disc changer according to this
inventiqn comprises an apparatus body, a disc transfer méans
for transferring a disc in the apparatus bddy between a disc
housing position and a disc playing position, and a vertical
pair of spindles detachably holding a plurality of spacers at
the disc housing position, and comprises a disc holding means
capable of relatively elevating and lowering the spindles and
driving the spacers in the vertical direction to deliver the
disc to the disc transfer means, a disc playing means
supported on the apparatus body at the disc playing position

so as to be able to elevate and lower, an elevating means for



di sc transfer means and the el evating neans, wherein the elevating neans
is configured so that a single part sinultaneously effects the driving of
the spindles and the disc playing nmeans. This invention can drive in the
vertical direction the plurality of spacers and plurality of discs
installed. on both spindles to shift the arbitrary disc fromthe spindle
to a disc playing position, then to an unloading position, and back to a
di sc housing position on the spindle, and can select the arbitrary disc
for recordi rdephatyngagandhicvendmigi gbheaspdndlesd ianidiathes diilse péedsngor a
stocker having a plurality of shelves or a plurality of subtrays to reduce
the wei ght BRENSe03R4,a diRFizcnradedravingcnesnmg@arabdei 9§ dxéeinenthehousi ng
abilities. Besides, the sane part is used to drive the

and op_er ati Qg ca}g
el evation. Sh8C FHARFIeH nzﬁartsn@népthm BLEPAL1Hb RRALS hP&FRTNERRs and t he

di sc playlnglgggg§n% ggAéwvgly%n evggaogo qg Iomerkp tlnlggs for both
conponents t0 col'nc de& Eas| In order to-enabt & “eévat FOh -and | oweri ng

wi t hout a caamg@tAHeamQ%@%&ae%aeadrpb fdofj't‘ifé Reiing1ekeyal edhor

| owered and a held disc in the housing section, thereby preventing discs
from cont acdiBg paspin®tdedngduring el evati on or |owering. One enbodi nent of
this invention is configured so that a plate having a cam groove drives
the el evation anﬂhiswemvegrxﬁn can tirévepimdties wirtiveldidscehbldn nthereans
and the disc pIaY I ogggns Acco&dlgg tfléhlgfﬁﬂggglqﬁgialagg gguﬂﬂhfs and
the disc plurality pacers and plura y

spindles to shift the arbitrary disc from the spindle to a

disc piaying position; then to an unloading position, and back

to a disc housing position on the spindle, and can select the

arbitrary disc for recording/playing. This configuration

eliminates the needs for a stocker having a plurality of

shelves or a plurality of subtrays to reduce the weight and

costs, and provides a disc changer having excellent housing

and operating capabilities.

Besides, the same part is used to drive the elevation and

lowering of the spindles of the disc holding means and the

disc playing means to allow the elevation and lowering timings

for both components to coincide easily in order to enable

elevation and lowering without a change in the gap between a

played disc being elevated or lowered and a held disc in the

housing section, thereby preventing discs from contacting each

other during elevation or lowering.

One embodiment of this invention is configured so that a

plate having a cam groove drives the elevation and lowering of



pl ayi ng neans can be el evated and | owered using a sinple configuration in
such a way as to maintain coincident timngs. Another enbodi nent of this
invention uses in part of the elevating nmeans for the spindles and the

di sc playing neans, a camgear connected to a lateral pair of plates via
an internmediate gear to rotate in synchronismwth the novenent of the
pl ates. Even if the pitch between the pins provided in the |ateral
direction relative to the disc playing neans is different fromthe

wi dt h-wi se pthelsmindlies pifnshprdiscdetblidinhaechatenad the etisomplaglialgi ve to
a elevating base for the spindles, this enbodi nent enabl es el evati on and
| onering usiBPthe sinple configuration without a change in such a way as
to maintain coincident tinin?s for both conponents, |n addition, according

to the disc chandSiCORPAi §° FRYRETRAAIMENE hEPPZBRLATLSS i 3AhFhresisci s

educt ton e Ran i e e B e A A AR R bR SR R IR, “hna

reduction ne rrving rac n and a
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speed-increasing gear is a double-gedar unit conposed of a rger and-a
smal | er gears hawimgHelre esbogimantrnef fist a@vBnandndidd erantpamdyeesneand
the small er gear engages with a rack provided in the el evating neans,
whil e the 7 elerafdmgyegengn§ageshe siirad lesclangr blie dedsd rpldieindj seansansaf er
means. According to this invention, by freely selecting the nodule, that
is, the pitcPPHi%hAt SCPHECHEENE? e Iatidf@l #ddr of plates via an

intermediate gear to rotate in synchronism with the movement
of the plates.

Even if the pitch between the pins provided in.the
lateral direction relative to the disc playing means is
different from the width-wise pitch of the pins provided in
the lateral direction relative to a elevating base for the
spindles, this embodiment enables elevation and lowering using
the simple configuration without a change in such a way as to
maintain coincident timings for both components.

In addition, according to the disc changer of this
invention, the horizontal driving means is composed of a
driving gear connected to the driving source via a speed
reduction mechanism, a driving rack meshing with the driving
gear, and a speed-increasing gear rotatably supported on the
driving rack. The speed-increasing gear is a double-gear unit
composed of a larger and a smaller gears having the same
number of teeth and different modules, ‘and the smaller gear

engages with a rack provided in the elevating means, while the



smal | er gears having the sane nunber of teeth, the driving of the tray and
the driving of the elevating nmeans for the spindle and the disc playing
nmeans, the two driving types involving significantly different operation

| oads, can be freely set so that a driving force transmtted fromthe
common driving source is suitable for the |oads on the tray and the

el evati ng neans and the required speeds. Furthernore, the disc changer
according to this invention conprises a switching gear connected to the
drivi ng sourlargsragealieesgages rethictd arackeplranided aird theppldrsiced raasasrt o
slide in the axial direction and that can selectively nmesh with either a
gear train pP¥AfiSded in the horizontal driving means or a gear train

provided in the vertical driving systemfor the_ spacers; and a
dri ve-swi t ching §ﬁ§gf89 5P 1 D H IRt L0 ¢ BN ﬁ@e%éérseclﬁcé"llinéetf‘ﬁ t he

cxial O econacndios., oS0 TS LRl LIENS, Sadagolobie

rot ati onal riving, sto reverse driving o

that is avairahled debk8onbheng!ixl NGl nLRBe W £ ChidG) 983 %EE@S‘E&?%PY

the drive-swi tching neans. According to this invention, the swtchrng gear

swi tching bateresnayt hedt the ddi Wity DS tBBE elBShESnYiddudshEoge@het rain in
one of the driving systens while carrying out a small nunber of
repetitions ssfinddeahndnshe sd bppaplew,ingnceneser siee riotatdmiving8 tybher eby
preventing the toath tips.fromnutually abutting to obstruct the sliding

of the svwt(ﬂﬂWﬂdeégr?l?ﬂ?gi?%ﬁﬁﬁﬁgﬂﬁf EIr6RteABBF 51 athd ofidgri A§noPet he

driving sourse e setNgoPeRil Al SO £3k ot e Sl LA BNk Ocbanar ®
driving source is suitable for the loads on the tray and the
elévating means and the required speeds.

Furthermore, the disc changer according to this invention
comprises a switching gear connected to the driving source via
the speed reduction mechanism and supported so as to slide in
the axial direction and that can selectively mesh with either
a gear train provided in the horizontal driving means or a
gear train provided in the vertical driving system for the
spacers; and a drive-switching means for allowing the
switching gear to slide in the axial direction,'and has a
switching mode that includes at least the rotational driving,
stop, and reverse driving of the switching gear and that is
available during the sliding of the switching gear effected by
the drive-switching means.

According to this invention, the switching gear switching
between the two driving systems meshes with the gear train in

one of the driving systems while carrying out a small number

of repetitions of rotations, stoppages, and reverse rotations,



nunber of required parts and thus the size of the apparatus. One enbodi nent
of this invention uses in part of the comon speed reduction nechanism an
el astic belt each end of which is passed around each of a pair of pulleys.
When the elastic belt is used in part of the speed reduction nmechani sm
according to this enbodinent, the |lateral pressure of the belt remains in
the driving systemafter driving is stopped, thereby increasing | oads

ef fected when the switching gear is disengaged fromthe teeth of the

driving sysimipdby WliretBnthfgSthd clidth 395 BasmbeeruLoRnetedipgi @b to
switching. Thus, the repetitions of rotations, stoppages, and reverse
rotati ons aresdfrfusdt ithe phidingn ofattihey shiitshadyaneage. Thict her enbodi ment

of this invention provides control such that when the driving is sw.tched,
the switchi iPfe@umasionnpppaley thr Sheding phetlle rdciviny Goysset antdo t he
rotating direction.of the drivi sysiem.to which the swifching gear has
been connect®tf Fﬂ‘fﬁr&ﬁa}osgﬁffﬁﬁi?}g%’%@rﬁyﬁ&ﬁi RYSEERR R dirduse $Heng

i mredi atel y hef h the, dri vi e ) i.ment can
stop the rotati %;lregtafugggaggggr ?/Llotrhsg J]‘ldngrhtu':éa@g?t?éﬁ hJeTt] sttﬂoépﬁgﬁg?gguafi vi ng

to.reduce the stadbpmpbuiReht 05t 1H SARRAGEORT ushd Vi G AU QF tReSW tChing
until the switching node is entered, thereby reducing the disc change 9

time. |In addidnnmem sipeetiheedhovior addiginia,oanWeldist e bedltagdaich baltoft hi s
embodi ment is particularly effective in reducing swtching |oads effected
by the | ater#liqir dsspeesefl arpendetach of a pair of pulleys.

When the elastic belt is used in part of the speed
reduction mechanism according to this embodiment, the lateral
pressure of the belt remains in the driving system after
driving is stopped, thereby increasing loads effected when the
switching gear is disengaged from the teeth of the driving
system to which the switching gear has been connected prior to
switching. Thus, the repetitions of rotations, stoppages, and
reverse rotations are effective in eliminating this advantage.

Another embodiment of this invention provides control
such that when the driving is switched, the switching gear is
initially rotated in the direction opposite to the rotating
‘direction of the driving system to which the switching gear
has been connected prior to switching, the rotating direction
existing immediately before the stoppage of the driving
system.

This embodiment can stop the rotation caused by driving
inertia after the stoppage of driving to reduce the standby
time from the stoppage of driving prior to switching until the

switching mode is entered, thereby reducing the disc change



Furthernore, the disc changer according to this invention conprises a .disc
gap maintai ning neans that can advance between housed discs vertically

adj acent to a played disc. According to this invention, even if the disc
housi ng and playing positions are |ocated closer to position the housed
di.scs and the played disc in such a way that the discs appear to overlap
one another in a top view, in order to conpactify the apparatus, the gap
mai nt ai ni ng means advances into the gap between the housed discs adjacent

to the pl aneneli SQn AdileioN£rid e Gibboet E6AFLguPiediida thhengap from
bei ng narrowed despite vibration, thereby preventing an accidental track
shifts or ddregdact beflhe this emustcheny tibepastiaglatipt widecithiee phayed di sc
and the housed disc. According to a preferred enbodi nent of this invention,
t he gap maiTRBIGHN9y SHeafABirgmMRdadeefifegsed, byothe Lagedsd psiesghyepofiti oned
and can stahly maintain the constant gap wusing a sinple configuration. In
addi tion, §#ﬁ%§eﬂﬁe gap nmaintaining neans is configured to be driven by

t he el evating an it _can_be driven w thout deyiating from,the elevating
and | owering ti n;rﬁrfé;z’-efg?r?het% i Htﬁce§h6P8$Fd88c%§/‘th’h% %S FRECRERMR and
the el evat ignAnddso0ueki 9g @t,wnﬁggmfa%iheeme%Cupéﬁyeagg dFARSe The
arrangenent of the gap maintaining neans between the di sc housing position
and the di sseqiedyi R@udld POSES MY taldaQWy bBGag8apt Lo he prRiyRidayned.cl ose to

both the disc playing and housing positions, thereby enabling accurate
gap nmi nt enance Ackgrtdhegnbe efhsecinvens ioh,t Aeedi $£ tgep disa hbashnhggamkans
t hat advance between the adjacent discs are
playing positions are located closer to position the housed
discs and the played disc in such a way that the discs appear
to overlap one another in a top view, in order to compactify
the apparatus, the gap maintaining means advances into the gap
between the housed discs adjacent to the played disc in the
vertical direction to preclude the gap from being narrowed
despite vibration, thereby preventing anméccidental track
shifts or damage to the disc caused by the contact between the
played disc and the housed disc.
According to a preferred embodiment of this invention,
the gap maintaining means comprises levers, so it can be
simply positioned and can stably maintain the constant gap.
using a simple configuration. 1In addition, since the gap
maintaining means is configured to be driven by the elevating
means, it can be driven without deviating from the elevating
and lowering timings for the spindlés provided by the
elevating means and the elevating and lowering timings for the

disc playing means. The arrangement of the gap maintaining

means between the disc housing position and the disc playing
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provi ded at two positions approximately laterally symmetrical about the
center of the disc to prevent the housed discs at the lateral advancing
section frominclining relative to the placed disc, thereby enabling the
gap to be stably maintained despite adverse effects such as the
inclination and vibration of the apparatus. Besides, if the advancing
sections of the disc gap maintaining neans are conposed of planes with a
sharp junction, when their tips advance between the two housed di scs

adj acent t posheiphayklbwh sthe mapheovbet neatalineelCicilose thehoticathe arget a
single point in the gap between the discs to provide margins for

di spl acenmefAt&CoPlenknqichdiavg igap Pofht hoRs nitlgnebansnabhlagidadusate f t he
di sc contact surfaces are snooth planes, sliding |oads on the end surface

of the di §8PcBALBESRRfifted T THPERRRE t BRF YRR RiEntAPNAASC n#dhs from
CO”taCt'”ngEthiéf%§jﬁ%§H¥’éﬂy%”ag%hﬁgeCé%%ﬁgedmﬁgegssgggggg'%&éﬁ% a%ggiggsc

changer accordil ng s 1nventiron CoOnprises a

Pl ayi ng MegRsy3uL@0&E StlidIbodiftS oABPAEBLYSL AL AL atBE a8l 5Cs Pl 1G OST LiOn

so as to be able to elevate and | ower, an elevating neans Tor elevating
and | oweri agotibetHé S€epieryidi viRadI scabdl PrdntZ @hleahbliyed N@iddiaki Ng neans
for regulating the elevating and |lowering postures of the disc playing
means. Thetbkelatéenyl neduencicgnpecsésnaf et eradl ipding oélpt atestsuwmeort ed so
as to.slide - 11 relative to the apparatus body, and a connecting | ever
rotatably BhppefteH On thRFeparabiinsotlye ttRR Gndet sthbly |paicvtaingdi r of

| ates together, The horizontalit i ntainin ans conprises a rotatin
ghaft extgﬁaﬁﬁbtfnagberse efyécts %ucHaas ghe in fy%ation and vf%ration 9

of the apparatus. Beéides, if the advancing sections of the
disc gap maintaining means are composed of planes witﬁ a sharp
- junction, when their tips advance between the two housed discs
adjacent to the played disc in the vertical direction,_they
can target a single point in the gap between the discs to
provide margins for displacements of the advancing gap
maintaining means. In addition, if the disc contact surfaces
are smooth planes, sliding loads on the end surface of the
disc can be reducéd to prevent the gap maintaining'means.from
contacting the disc end and then being caught on it.

In addition, the disc changer according to this invention
comprises an apparatus body, a disc playing means supported on
the apparatus body at the disc playing position so as to be
able to elevate and lower, an elevating means for elevating
and lowering the disc playing means, and a horizontality
maintaining means for regulating the elevating and lowering
postures of the diéc playing means. The elevating means

comprises a lateral pair of plates supported so as to slide
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parallel with the sliding direction of the plate and rotatably supported
on the apparatus body, a horizontality nmaintaining |ever that can rotate
with the rotating shaft, and a engagi ng section provided on the

hori zontality maintaining |ever and parallel with the rotating shaft. The
engagi ng section slidably engages wth an engagi ng groove provided in the
disc playing neans to rotationally nove around the axis of the rotating
shaft during the elevation and | owering of the disc playing neans.

Accor di ng t gellht Sve nenitedrappaltatakevady Noak@ancohineeelisg Uevying to allow
the right and left plates to slide in opposite directions to synchronously
el evate or [rowetabby hsugpartesngagetlewappbat dieus dadyr aovepnhygcantegual
amount, thereby enabling the disc playing neans to be el evated and

| overed. WABRSF AL P CHIPdAtR§ heansher evalhs horizensrsityhe engagi ng
section, elevates,and lowers with the disc {%é3g|1 means due, to its

engagement TPLREEHRERAJHRANT CGFBEYESHn? | €°% fity eXEBUTHYS tHe

hori zont al i ' i N | ever. with. the engagi section_integrat

therew th, éﬁéﬂﬁ% %V\n{#lﬁgct Te sﬁéﬁ‘_éf‘?n%lr%%%% : qﬁ:&*‘é%?%%iao?\nn%gr%%%ﬂgagi ng - -
section to s@bpberéd WHItkhd hppaxhsudf vddig, rOtIiNGneRaity dBiStaining
configuration can elevate and | ower the disc playing neans with the other
movement, tRhavetrsthithecamtmitadealrighven@ntowdt ihe sthiage , phadi 8%edPagiRANS

restrained by the horizontality maintaining lever wwth the rotating shaft
hel d i n t heshetiennpzdvidiade®n ¢he hbeiedytakimblraigteheingt héveng aiwhft of
t he horizontali£¥efﬁ${¥§ngﬂéu%otggggr gg gg-hghg in thenhorizontal di rection
when t he di Bara g a € engaging section
slidably engages with an engaging groove provided in the disc
playing means to rotationally move around the axis of the
rotating shaft during the elevation and lowering of the disc
playiﬁg means.
According to this invention, the elevatiné means effects
driving to allow the right and left plates to slide in
opposite directions to synchronously elevate or lower both
pins engaged with the cam groove, by an equal amount, thereby
enabling the disc playing means to be elevated and lowefed.
When this disc playing means elevates or lowers; the engaging
section, elevates and lowers with the disc playing means due
to its engagement with the engaging groove while rotationally
moving the horizontality maintaining lever with the engaging
section integrated therewith, together with the rotating
shaft, thereby allowing the engaging section to rotate around
the axis of the rotating shaft. This configuration can

elevate and lower the disc playing means with the other

movement, that is, the rotational movement of the disc playing
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pl ayi ng neans el evates and | owers. One enbodi nent of this invention is
configured so that the disc playing means is elevated and | owered by
engagi ng the lateral pair of pins provided on the disc playing neans wth
the lateral pair of cam grooves provided in the el evating neans,
respectively. According to this invention, the el evating nmeans requires
only the single lateral pair of cam grooves, thereby reducing the sliding
stroke of the elevating nmeans and thus the size of the disc playing
appar at us. mednsereBreaihd® By Sthee hidebnaat ot di mgidtainiing leventwbth

provi des a disc playing apparatus which conprises an apparatus body, a
tray that carheroesabéngeshatt fielst igpodihei barimontel dimedtdoos bbeyeky which
the disc can be played and a second _position at_ which the tragﬁprptrudes

fromthe apﬁﬁF&ﬂd§9b689 rabating had tdiodc thanNBEL Ry BA4NERLIPERGt one
coverin ans r ta uppor.ted on th aratus bo coyer at
| east pgrt %ﬁe bg}% ﬁg ngBZPﬁgagpgff%Eﬁ%ﬂP ePhghet¥b§Cto t he
second p05|td#%}lﬂghﬁegggeé%gg%gggqﬁqug Sgers rotationally noving in

an

response to't novenent o e tray, havi ng a pair of protruding

portions arrangednat eRBSHLAONS o RARIHIGXIiNBEakYohal &T@dd At @RS €84t ar ound
the center of the disc on the tray and provided at an interval snaller

than the 13 thoutdiscdpdaglieyg odéamss simldletiaapgt enddlcsmre‘ﬂﬁeayoppgagiegetﬂds of
the protrudi ng portions each have an uneven surface fornmed '|ike saw teeth.
Accor di ng t otatfirali Pednt PEnpinmerrqticledr @p theatiidnerlavdng means with

the lateral pair of cam grooves provided in the elevating
means, respectively. |

According to this invention, the elevating means requires
only the single lateral pair of cam grooves, thereby reducing
the siiding stroke of the elevating means and thus the size of
the disc playing apparatus.

Furthérmore, the disc changer according to this invention
provides a disc playing apparatus which comprises an apparatus
body, a tray that can move between a first position in the
apparatus body at which the disc can be played and a second
position at which the tray protrudes from the apparatus body
so that the disc¢ can be changed, and at least one covering
méans rotatably supported on the apparatus body to cover at
least part of an opening formed due to the protrusion of the
tray to the second position. The covering means has levers
rotationally moving in response to the movement of the tray,
and having a pair of protruding portions arranged at positions
approximately laterally symmetrical around the center of the

disc on the tray and provided at an interval smaller than the
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protrude to nove fromthe first position to the second position, the cans
on. the tray automatically rotationally noves the levers so as to stand.
Thus, the protruding portions integrated with both | evers can cover part
of the opening fornmed due to the protrusion of the tray to the second
position. Consequently, when the disc is manually renoved fromthe tray or
changed even if the disc accidentally falls fromthe opening toward the
insi de of the apparatus body, the end of the disc is caught between the
uneven surf aueerf dipmdtet ke asamaldethanatehedird r ShepPePPadrALYET tAfons
provided at the interval smaller than the outer dianeter of %he spal | -

di aneter di $&e PRELERGIRG RRFHING ERENINEKe 2R MTEYaN FYTEACE TR Appar at us
body. One eq?&dinent of this invention is configured so that the cans
provi ded on th& £AYy*FBtAtional Iy nove the levers during the opening and
closing of the thayorAehordd gD ikhic SBROUMEN ond eyl st HELEUSE dob

0

pressed toward the 1 ntefior he appar af us body whilé contacting the
levers, the d8¢eh8eak8 REGE! 180 thie0mirat apbON@idy HBdiheg sasdndf al I'ing down

to prevent the disc fromfalling into the apparatus body. Brief Description .-

of the Drawpagditidd, Fh& cdms sora ther spegt aveonaeiraigninegathenappear ance of
a disc changer according to one enbodinent of this invention; FIG 2 is a
per spect i ve mgves shewlayerheseliat tohasged . wWhws arthe BOtsydéase renoved

her efr Fi h ' i
theretrom pé%tf%n% ?ﬂ%egrgég' &%% eb%gg ?e%é?g égntég%é¥ %%r%hg?ggﬁé

opening formed due to the protrusion of the tray to the second
position. Consequently, when the disc is manually removed
from the tray or changed even if the disc accidentally falls
from the opening toward the inside of the apparatus body, the
end of the disc is caught between the uneven surfaces formed
like saw teeth in the pair of protruding portions provided at
the interval smaller than the outer diameter of the small-
diameter disc, thereby preventing the disc from fallihg into
the apparatus body.

One embodiment of this invention is configured so that
the cams provided on the tray rotationally move the levers
during the opening and closing of the tray.

According to this embodiment, even if the disc is pressed
toward the interior of the apparatus body while contacting the
levers, the levers are precluded from rotationally moving and
.falling down to prevent the disc from falling into the

apparatus body.

Brief Description of the Drawings
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FIG 3A being a top view, FIG 3B a vertical side view, and FIG 3C a
vertical sectional front view, FIG 4 is a top view showi ng the disc
changer with the arnoring case renoved therefrom FIG. 5 is a vertical
sectional view showing a disc holding neans of the disc changer wherein a
| ower spindle is lowering; FIG 6 is a vertical sectional view show ng the
di sc hol ding neans of the disc changer wherein the |ower spindle is
elevating; FIG 7 is a perspective view showi ng the disc holding neans of
t he di sc changerrI@arilidiladeyspbetiovevispistiwingdahei eppe&tr@cd afs aa t op
vi ew showi ng an el evating neans of the disc changer; FIG 9 is a devel oped
per spect i ve disewcBangenpaderdiagetat Png emkedingnt @ThGRLZoAREEN IV ng
means of the disc changer, particularly a rack and a gear portion; FIG 10
is a sectional tBBGviewSHORSTGPERELER YLEY n@ho"h‘va‘bih§h§n81ﬁ‘cir7"&‘?)5‘1‘?%%L driving
means of the . .disc changer articularly a speed-increasing gear portion;

b AR

15 FIG 11%fiBwa"t AE™ %t &¢ fEARES t'Z0Ntal driving neans of the
(disc changer, Flfellh Helng A ghdepdlew,shom Nty »Pkay gistecriwydd G 118
‘being a side view showing a lower- spi nd?e | oweri'ng state; FIG 12 shows

the el evati @qGrIB@ﬂSbéﬂﬂi%fwrﬂo@mi@b,dlengB aeans: ifalt Beddi sgeehamger, FI G
12A being a side view show ng

FIG. 3C a vertical sectional front view;

FIG. 4 is a top view showing.the disc changer with the
armoring case removed theréfrom;

FIG. S5 is a vertical sectional view showing a disc
holding means of the disc changer wherein a lower spindle is
lowering;

FIG. 6 is a vertical sectional view showing the disc
holding means of the disc changer wherein the lower spindle is
elevating;

FIG. 7 is a perspective view showiﬁg the disc holding
means of the disc changer, particularly the lower spindle
portion;

FIG. 8 is a top view showing an elevating means of the
disc changer;

FIG. 9 is a developed perspective view showing the
elevating means and a horizontal driving means of the disc
changer, particularly a rack and a gear portion;.

FIG. 10 is a sectional top view showing the elevating
means and horizontal driving means of the disc changer,

particularly a speed-increasing gear portion;
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a tray rear state and FIG 12B being a side view showing a stock state;
FIG 13 is a side view showing the elevating nmeans and horizontal driving
means of the disc changer in a change state; FIG 14 shows the elevating
means and horizontal driving neans of the disc changer, FIG 14A being a
si.de view showing a closed state and FIG 14B being a side view show ng an
open state; FIG 15 is a top view showi ng the el evating neans and’

hori zontal driving nmeans of the disc changer, particularly a stopper
portion; FIG 16 Elewd 1l backertienddvatiing mganeaasd dod i ndiadc drékranger
and the arrangenent of switches, FIG 16A being a side view show ng the
pl ay state, Tams 1HB thesiddecvieranadionifi§ -t HAA bhangea stixdee vigwd sEP&LN46C a
side view showi ng the stock state; FIG 17 is a top view showing a

hori zontal i t¥ Wa?%tsﬁat’ﬁen@“drrﬁéﬁs biB thed ngi &c séAgnyEev | Fhoyidiss@ BPYFFng

lowering state %16 l %.8 i sta si de view show ng the horizontality

mai nt ai ni ng ?1% t Cﬁ% #sg Y‘u%hger in the disc playing |owering state;

FIG 19 is a frorﬁzd“ QY SRBULNONL e WAL i20NhARLE Yand RIS AINAY HBA0S,GT the

di sc changer in the ‘di'sc “playi ng ower1 ng stat I's a top vi .

slhovvl ng the hednsg e adniet msaratmalagé&,ngrmanm%em@ 5i|§fde0harég:ershbnlagdl sc
Praying a tray rear state and FIG. 12B being a side view showing a
stock state;

FIG. 13 is a side view showing the elevating means and
horizontal driving means of the disc changer in a change
state;

FIG. 14 shows the elevating means and horizontal driving
means of the disc changer, FIG. 14A being a side view showing
a closed state and FIG. 14B being a side view showing an open
state;

FIG. 15 is a top view showing the elevating means and
horizontal driving means of the disc changer, particularly a
stopper portion;

FIG. 16 shows the horizontal driving means of the disc
changer and the arrangement of switches, FIG. 16A being a side
view showing the play state, FIG. 16B a side view showing the
change state, and FIG. 16C a side view showing the stock
state;

FIG. 17 is a top view showing a horizontality maintaining

means of the disc changer in a disc playing lowering state;



el evating state; FIG 21 is a side view showi ng the horizontality

mai nt ai ni ng neans of the disc changer in the disc playing elevating state;
"FIG 22 is a front view showi ng the horizontality rmaintaining neans of the
di sc changer and showing the disc playing elevating state; FIG 23 is a
tep view showi ng the horizontal driving neans of the disc changer; FIG 24
shows the horizontal driving neans of the disc changer, FIG 24A being a
devel oped side view showing switching to the disc holding nmeans and FI G
24B being a deverXped Ssiide aviede sthibew nshawidgc heghdoi kdret &nirtyz ont al
driving neans; FIG 25 is a top view showi ng a gap naintaining neans of

the di sc changErtaimigg »e¢ans afsthe disay dirogerginhtheagismimtayiimiong neans
of the disc changer in an off state; 17 FIG 27 is a side view show ng the
gap mai nt ai niAge $t3fithe disc changer in an. on state; FIG 28 is a

t [ how I f.the  di. ] | ay state;
FIG 2615 o f ad Vi-r e HOWPNGLTRE KbYA IS Meakbcoror Mon i hanger i n

the PLay Stahginfl G0 rksnd Skdenyl Sononng. e enyesing gEang.of (e

di sc changer wherein ay state I's belng switche it st at e;
lowering state;

FIG. 20 is a top view showing the horizontality
maintaining means of the disc changer in a disc pléying
elevating state; |

FIG. 21 is a side view showing the horizontality
maintaining means of the disc changer in the disc playing
elevating state;

fIG. 22 is a front view showing the horizontality
maintaining means of the disc changer and showing the disc
playing elevating state;

FIG. 23 is a top view showing the horizontal driving
means of the disc changer}

FIG. 24 shows the horizontal driving means of the disc
changer, FIG. 24A being a developed side view showing
switching to the disc holding means and FIG. 24B being a
developed side view showing switching to the horizontal
driving means;

FIG. 25 is a top view showing a gap maintaining means of
the disc changer;

FIG. 26 is a side view shéwing the gap maintaining means

of the disc changer in an off state;
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FIG 31 is a top view showi ng the covering nmeans of the disc changer in
the open state; FIG 32 is a side view showi ng the covering neans of the
di sc changer in the open state; FIG 33 is a front view showi ng the
covering nmeans of the disc changer in the open state; FIG 34 is a top
vi.ew showi ng a di sc change operation of the disc changer in the play
state; FIG 35 is a side view show ng a disc change operation of the disc
changer in the-play state; FIG... 36 is a side view showi ng the disc
change operati on FIf. t27e idi ac stHangbew Wiesweing the hapenasptaid tndragdnewer ed
and wherein the tray is located at a front position; FIG 37 is a side

vi ew show ngef Hehelidisc iragoespénadnorn sffattete di sc changer wherein .the

| ower spindle has | owered and wherein the tray is |ocated at the rear
position; FIG 3F1% #£5ildedvieR Cheihi TRPHHE § SOVERARGMIMRY &F die of the
di sc changer ,and s}ﬂowier}:g .t he d':Lsc sfock state; 18 FIG 39 is a side view

show ng the T3¢ Thamgé d‘BelaaP 8% S6%“%he disc changer in a disc change

state; FIG 40 i sp@h expl;eded SPESL | MBI eW | wnEl G
41 is a timng chart shovti ng 32% node és/r\;ﬁ\}l’tlcﬁ ﬁggo%%?ﬁieﬁ%i%% c g’%é:rh;e FI G
42 is a timagsehdndedr ipaehesgthyoskHet he disc changer; FIG 43 is a

perspective view show ng a di sc changer

FIG. 30 is a side view showing the covering means of the
disc changer wherein the play state is being switched to the
open state;

FIG. 31 is a top view shbwing the covering means of the
disc changer in the open state;

FIG. 32 is a side view showing the covering means of the
disc éhanger in the open state;

FIG. 33 is a front view showing the covering means of the
disc changer in the open state;

FIG. 34 is a top view showing a disc change operation of
the disc changer in the play state;

FIG. 35 is a side view showing a disc change operation of
the disc changer in the play state;

FIG. 36 is a side view showing the disc change operation
of the disc changer wheérein the lower spindle has lowered and
wherein the tray is located at a front position;

FIG. 37 is a side view showing the disc change operation
of the disc changer wherein the lower spindle has lowered and
wherein the tray is located at the rear position;

FIG. 38 is a side view showing the disc change operation

of the disc changer and showing the disc stock state;



according to a conventional inproved exanple with an arnoring case renoved
therefrom FIG 44 is a top view showing the disc changer with the
arnoring case renoved therefrom and FIG 45 is a side view of a disc

hol di ng means of the disc changer. Enbodi nent A disc changer that is an
exanpl e of an enbodiment of this invention wll be described below 1In
FIG 1, reference nuneral 1 is a |arge-dianeter disc of dianeter 12 cm and
2 is a small-dianeter disc of dianeter 8 cm A front panel 10 is attached
to a bottom pl at eFb®dy39llis aaBidélovidie)shold ngahepabsanchad s egeayutidn and
a play key 14, and a stop key 15 are provided on the front surface of the
front panel 20.tRefdishchangeer &k d6diss mhaageostagecase for covering a

di sc changer 19, and 17 is an insulator provided on the bottom plate body
11. Reference nunet@l % i§ednghiptreded Frrspesyivaseiey orf vdig@ifscom an
openi ng 10a 0{1 the front panel 10. Reference nuneral 23 denotes a tray
that is gui de %Q}g?’ﬁ'e tray base 22 to slide in a direction WX shown by the

arrowin the fi d.t.hat _k s pRl.i . t hereon.
RG24 30 G Y e 1R AU B, Safh fodd M B o
plate 20A, athrégis@nshangeefit side plates 20B, and a rear plate 20C

I nsi de the apparatus body 20, a disc housing position Ais forned on the

rear plate 20C siEEG. 4aghiilseaatdinsng pdteatithgoposathogeBeicn foff e @isthe

front surface
changer;

FIG. 43 is a perspective view showing a disc changer
according to a conventional improved example with an armoring
case removed therefrom;

FIG. 44 is a top view showing the disc changer with the
armoring case removed therefrom; and

FIG. 45 is a side view of a disc holding means of the

disc changer.

Embodiment

A disc changer that is an example of an embodiment of
this invention will be described below.

In FIG. 1, reference numeral 1 is a large-diameter disc
of diameter 12 cm and 2 is a small-diameter disc of diameter 8
cm. A front panel 10 is attached to a bottom plate body 11,
and No. keys 12, an open and close key 13, and a play kéy 14,
and a stop key 15 are provided on the front surface of the
front panel 10. Reference numeral 16 is an armoring case for
covering a disc_changer 19, and 17 is an insulator provided on

the bottom plate body 11. Reference numeral 22 designates a
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side. A distance L between the center of the disc 1 or 2 housed at the
di_.sc housing position A and the center of the disc 1 or 2 played at the
di sc playing position Bis set l|arger than 10 cm (the radius of the

| arge-di aneter disc 1 + the radius of the small-dianeter disc 2) and

spal ler than 12 cm (the diameter of the |arge-dianeter disc 1). This
configuration can reduce the distance between the disc housing position A
and the disc playing position Bto allowthe housed |arge-dianeter disc 1
and the pl ayedly Irasgeprdicataiag st an topeaMelg Apacaehtipd hforth pankap Vi ew,
thereby conpactifying the apparatus. In addition, the housed |arge-

di amet er di b¢. 1 Refeérencephapedatnd} |dahicest er tdrgctRabrig hmideobyedhe
smal | -di aneter disc 2 and the played | arge-diameter disc 1 are |ocated so
as not to oVel HRS®acdH SPhELifa I tdHlingchyonNyxK, shewn dohfihfurarosnisf a
di sc transfer ans Wi ll b described wth reference to FIGS.. 2 and 3. 20
That is, the'Si Wﬁ?aﬁ@PeFﬁﬁﬁahészi.? 1956V i94&86 +n°Fhe SYRRYEES us body 20
to transfer gt eéﬂfﬂ: 1 or 2 between the disc housing position A and the
di sc playing position B. The disc transfer neans 21 is conposed of a tray

base 22 gui ded bpn tfies.skdespl 38 esaddBOf dnhappapatas usodpdp 2@ to slide in
the direction shown by the arrows WX, (longitudinal direction) a tray 23
gui ded by tdemgosd 2% taobskitde phatde20di,r ectrightshadna yft hadar paagelY X
and a carrier 27 supported and guided by the tray base 22 side to slide in
the directidBshHowh yeateplate odRC W Xnsiide tthgy abnaeaps diddie20i,nat he

direction shown Qy . . . .
disc housing position A is formed on the rear plate 20C side,

while a disc playing position B is formed on the front surface
side. A distance L between the center of the disc 1 or 2
housed at the disc housing position A and the center of the
disc 1 or 2 played at the disc playing position B is set
larger than 10 cml(the radius of the large-diameter disc 1 +
the radius of the small-diameter disc 2) and smaller than 12
cm (the diameter of the large-diameter disc 1).

This configuration can reduce the distance between the
disc housing position A and the disc playing position B to
allow the housed large-diameter disc 1 and the played large-
diameter disc 1 to overlap each other in a top view, thereby
compactifying the apparatus. In addition, the housed large-
diameter disc 1 and the played small-diameter disc 2 or the
housed small-diameter disc 2 and the played large-diameter
disc 1 are located so as not to overlap each other in a top
view.

Next, the configuration of a disc transfer means will be

described with reference to FIGS. 2 and 3.
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the arrow W (forward) to protrude fromthe opening 10a formed 1in the front
panel 10. A 12-cmdisc placenent section 24 and an 8-cmdisc placenent
section 25 are fornmed in the top-surface side of the tray 23. To reduce

t he hei ght of spacers (described below) of a disc holding neans to reduce
t he thickness of the disc changer 19, the 12-cmdisc placenent section 24
is formed slightly above the 8-cmdisc placenent section 25. The carrier
27 is provided on the rear surface of the right of the tray base 22, is
shaped |ike a | FThaarismttere alisc am@nplsrameank 218 isopredidadi i’ W er side.
An engagin | ocking hole 29 extending in the vertical direction is forned
in a predegé’PﬁFﬁ 'dsg%%%i%(ﬁtcﬁ SCRASESFr FRY ‘521‘75%& Phat BREVERYahF45cki ng
pin 26 fro 2 tr .18 e ingl ¥.LQc .1 n _the, engagin ocki ng hol e
Do These. SoyRiaEnfds 59T SGRR0CRY, Hip UEuAd B BB " R ey
means 21. A¢aRAEELRUméLnd B disSGohbRRahes s "BANSy badd 23lguiloRtypargand

backward driving executed by a horizontal driving nmeans (described bel ow)

nmoves the eadei pla?ds foopvasf thendpbaekvas doddyf @oghot Beinackn26hd 0 all ow the
tray base 22 to support and guide the tray 23 integrated with the carrier -~
27, therelbyreaabdnnghéwn egr dhemavrenwat W-Thi slaowiftiuginali dbreeniadles t he

disc 1 or 2 to nove within the apparatus body 20 between the disc housing
position AtZAY £Redwidrd Rvayihfy trpdsPEi bR Bidesitn thRedébAFtiRR ANV of a

g%scng|gh§9 qgg”%r?é@%“&lx,-%%dqgsggkgggr ;rEJSgEQE%QCSnEngiégﬁ g% > to 7,

the tray base 22 side to slide in the direction shown by the
arrows W-X. The tray base 22 slides in the direction shown by
the arrow W (forward) to protrude from the opening 1l0a formed
in the front panel 10.

A 12-cm-disc placement section 24 and an 8-cm-disc
placement section 25 are formed in the top-surface side of the
tray 23. To reduce the height of spacers (described below) of
a disc holding means to reduce the thickness of the disc
changer 19, the 12—cmfdisc placement section 24 is formed
slightly above the 8-cm-disc placement section 25.

The carrier 27 is'provided on fhe rear surface of the
right of the tray base 22, is shaped like a linear material,
and has a réck 28 formed on its outer side. An engaging
locking hole 29 extending in the vertical direction is formed
in a predetermined pdsition of the carrier 27 so that an
engaging locking pin 26 from the tray 23 is engagingly locked
in the engaging locking hole 29.

These components 22 to 29 constitute an example of the

disc transfer means 21. According to the disc transfer means
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35. . The disc holding neans 30 is provided at the disc housing position A
and has a vertical pair of spindles, that is, an upper spindle 31 and a

| ower spindle 41 that detachably hold a plurality of spacers 38. The disc
hol di ng means 30 el evates and |lowers the |ower spindle 41 and drives the
spacers 38 in the vertical direction to enable the disc 1 or 2 to be
delivered to the disc transfer neans 21. Reference nuneral 32 is a spindle
nounting plate provided in the rear half of the side plates 20B and

bet ween t he 3lop frontwacdsand binkwirde dpliniag op®;utad] hhe bepézospihdl e 31
IS prOV|ded under the spindle nounting plate and at the center t her eof .

| n additi on,d%ying &ﬁaBFeO‘é???@%@e(lﬁwépF‘ﬁﬂ?% t*&ﬁas‘érrd-ﬁﬁogéd ftpgwapd

(Rescri bea B SRR centr R A arkCobofD SXAEh 1ot 380 P 2 sf nal o
41 provided ¢ x%%%%@nananguﬁﬁetéﬁé(¥%%Ee@3tQﬁ&geiatgg #gﬁaﬂﬁ %%r§EEPd§? 31

has a flange at the upper end an uppér spindle body 3Ia, and an

engagi ng pi egferéby kaaBRUngNintd-d1 aRgemdAb. engroe coMdikyudaLengagi ng hol e
32a formed in the spindle nounting plate 32. A disc presser 33 is buried

in the outenablesurther dise bfot e tgpperespindie tiod\apdbarazasabotip pOVe
along a vertical groove 3le in the upper spindle body 3la. The disc
presser 33 iRetwegad thswAhaF d®ys nalipos isiessbrandpinglize pleviiaed bet ween
the disc presser .33 and the flange 31b. A holding claw 35 is housed i nside
the upper sEITBody

Next, the configuration of a disc holding means 30 will
be described with reference to FIGS. 2, 5 to 7, 26, 27, and
35.

. The disc holding means 30 is provided at the disc housing
position A and has a vértical pair of spindles, that is, an
upper spindle 31 and a lower spindlé 41 that detachably hold a
plurality of spacers 38. The disc holding.means 30 elevates
and lowers the lower spindle 41 and drives the spacers 38 in
the vertical direction to enable the disc 1 or 2 to be
~delivered to the disc transfer means 21.

Reference numeral 32 is a spindle mounting plate provided
in the rear half of the side plates 20B and between the top
surfaces of the side plates 20B, and the upper spindle 31 is
provided under the spindle mounting plate and at the center
thereof. 1In addition, 42 is an elevéting base (a spindle
base) opposed to the spindle mounting plate 32 from below,
driven by an elevating means (described below) in the vertical
direction, and having the lower spindle 41 provided thereon

and at the center thereof.
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3la. The holding claw 35 consists of a claw portion 35a for holding the
spacers 38 on the upper spindle 31, a core portion 35b on which a
protrudi ng portion 44c of the lower spindle 41 abuts, and an upper stopper
35c, and is integrally formed of a synthetic resin. The holding claw 35 is
urged downward by a claw opening spring 36 provi ded between the hol ding
claw 35 and the spindle nounting plate 32, but is prevented by a pressing
section 31d fromjunping out. The pressing section 31d is forned
.integrally with The uppeer sppndiée3botys £ laage Bhb atptid uppgw eod- ddwn

pi ece 48a of a detachnment prevention claw 48, which igs described bel ow,
abuts on t he*PraR§mFréddiroRodYd3lanaand A FHCERPSRIZBACFR T fiogeddofo be

bent inward and _.out b i t t is f f a sheet. The tip 35d
of " the cl avt BoriHIFSeaT € eRABEC Tk h IR oL s por 1T Ire Chat ho

contacts theé%ﬂpc?lre 'é{?x@i%gbgg%(té.l?zi ol I8 ifg‘é@ggr 19 ; 2l gwd et i pe35d

of the claw portion a to'stfficiently nove ackward into the upper
spi ndl e bodyodday divemrseehteabsr GROAFEr32piattel BEAFIILN dQLR0E

portion 35b of the holding claw 35 at positions at which the tip 35d abuts - -

on the uppermosgiaidmgy Boder8iaal Theodwwdlsspdinndhe dppes spipiisedodl a | ower
spindl e body. 45 consisting of an outer cylinder 43 and an inner cylinder
44; and the db2acHiientdisicepsrcsen &3 aie 48 dad idownwardheyi ardsc @pessder 44.

The inner cylinder 44 is huried in a | ower shaft 42a formed on an
el evati ng baSRr ¥ oy RFRY18ed] PetyesR it isc PERGEGFnd> | &I fitéBEe44a
engaged mﬁth3§gg fixed to the _

A holding claw 35 is housed inside the upper spindle body

3la. The holding claw 35 consists of a claw portion 35a for

- holding the spacers 38 on the upper spindle 31, a core portion
35b oh which a protruding portion 44c of the lower spindle 41
abuts, and an upper stopper . 35¢, and is integrally formed of a
synthetic resin. |

The holding claw 35 is urged downward by a claw opening
spring 36 provided between the holding claw 35 and the spindle
mounting plate 32, but is prevented by a pressing sectioh 31d
from jumping out. The pressing section 31d is formed
integrally with the upper spindle body 31a, and the tip of a
press-down piece 48a of a detachment prevention claw 48, which
is described below, abuts on the pressing section 31d.

The claw portion 35a is configured to be bent inward and
outward because its root is formed of a sheet. The tip 35d of
the claw portion 35a is shaped like a hook, and its portion
that contacts the upper spindle body 3la inclines inward. To

allow the tip 35d of the claw portion 35a to sufficiently move
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el evating base 42. The outer cylinder 43 has a flange 43a at its |ower

end, and a ring-shaped gear 43b is provided on the bottom surface of the

fl ange 43a. The ring-shaped gear 43b neshes with a second internediate
gear 157 in a gear train (described below) to rotatée the outer cylinder

43. A male thread 43c is formed in the outer circunference of the outer
cylinder 43, and a screw section 46 that noves the spacer 38 in the
vertical direction is screwed on the male thread 43c. A rotation stopper
47 i s nount bdckwardeinty e spperoapiltdie hydwdia,t hbreereertsiexal on 46 from
rotating with the rotation of the cylinder 43. The rotation stopper 47 has
one end j ouPRAPERS t B¢ RF S dcsedetni bhe 4P ehPatdost Beb ehdthg dirlddingd to

t he el evating ba 42. A detachnment preventin | aw 48 i s conposed of three
claw secti 82@“’4%% ?‘f‘néfosdrté‘%‘ﬁeﬁtoﬁl[’g&? dthe rﬁ%ﬁ&%@&&&? up® p{%:é‘épped%a each

formed bet : ctions 48b, and a | ower stopper 48d protrudi ng
downwar d. \ggsgﬁygeg%@gvﬁﬁadl es 44b are forned at the top of the inner

cylinder 44 to athow dhs tggqsldqfe hhei sl ensadd oS a48Bwt P sSIiEle Ay eave
these holes (see FIG 7). Small holes are each fornmed between the claw
hol es 44b t asatbngisting iqt ah bheerptessmdetipl Piatide ad8anhOr pPewl Iidia
therefrom The detachnment preventing claw 48 is pressed upward by a

conpr essi on4éprang t® detashmenheprovient sbmfalaaP 48 busye an wehe tinmert he
tips 48e of the claw sections 48b protrude fromthe claw holes 44h to

al low the pFESSRAFE ub® pi s 188871 6Y bRt frioRUEREIsHRI f IHtTesShahy

addi tion, a495°%5¥%&§QﬂP%ﬁ}%ﬂ%v%%gn%hgésgrfféﬁﬁi%g% at its lower end an
engaging locking piece 44a engaged with and fixed to the
elevating base 42. The outer cylinder 43 has a flange 43a at
its lower end, and a ring-shaped gear 43b is provided on the
bottom surface of the flange 43a. The ring-shaped gear 43b
meshes with a second intermediate gear 157 in a gear train
(deécribed below) to rotate the outer cylinder 43.

A male thread 43c is formed in the outer circumference of
the outer cylinder 43, and a screw section 46 that moves thé
spacer 38 in the vertical direction is screwed on the male
thread 43c. A rotation stopper 47 is mounted on the screw
section 46 to prevent the screw section 46 from rotating with
the rotation of the cylihder 43, The rotation stopper 47 has
one end journaled to the screw section 46 and the other end
journaled to the elevating base 42.

A detachment preventing claw 48 is composed of three claw
sections 48b that are open outward, three pressed-up pieces
48a each formed between the claw sections 48b, and a lower

stopper 48d protruding downward.
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hol ding claw 35 upward is fornmed at the center of the top of the inner
cylinder 44. The |ower side of the protruding portion 44c inclines so that
the claw sections 48b can enter and |eave the claw holes 44b easily. A pin
50 and two pins 51 protruding outward are provided on the right and |eft
si.des, respectively, of the elevating base 42, wherein the two (left) pins
51 are provided in the longitudinal direction. In addition, 52 is

vertical -feeding detection sensor for detecting slits 43d fornmed in the

outer circunferengge afldhendlerndanddaet ocMaitat RBenudpes £ Othe ritiradr ons.
The conponents 31 to 52 constitute an exanple of the disc holding neans
30, which opglathdsrass descallesd thhel owpsl of e Oawt sectivesdéd8lostd and 2
are stored in the lower spindle 41, and the upper and | ower spindles 31
and 41 are eRteGaRNy Lpriedhagmemodfsel evatTHy Moans Spadschebes ¥ ow)

- elevates the eleyating base 42 (in the arrow Y direction), the 25 _|ower
spi ndl e 41 F8Ght E8TBH tl?l%t“é?eé\/é{"ien(j BYsBO#SS 44k toelaé'@ra‘t’eélf‘eﬁﬂep A% on

of the lower spin I_§p4%jé?ccaeus&sa the trg@.%ﬁde h@tllé[jf Vrl\%z?ﬁ‘l'?g@%‘?%%{%p enqhat an

angle of 12 and the achnent” preventing cla t each ot her

in such a vaw.bRatanghelfy ofd udy @&'e@@fegi Q?V]é‘f’t‘} BPW SoRBras§05s ¥ PN 35b |

of the holding claws™35. Furthernore, as e protruding portion 44c
presses the sholwdiAgn ctivgy Bowapwiadtagaansh &lch d aagethbtt BRe ct B¢ oyBeni ng
spring 36, the tip 35d of the holding claw 35 enters the upper spindle
body 3la. Tlnfsthehelaw sections 48b protrude from the claw holes 44b to
allow the pressing-up pieces 48a to protrude from the small
holes. 1In addition, a protruding portion 44c that presses the
holding claw 35 upward is formed at the center of the top of
the inner cylinder 44. The lower side of the protruding
portidn 44c inclines so that the claw sections 48b can enter
and leave the claw holes 44b easily.

A pin 50 and two pins 51 protruding outward are provided
on the right and left sides, respectively, of the elevating
base 42, wherein the two (left) pins 51 are provided in the
longitudinal direction. 1In addition, 52 is vertical-feeding
detection sensor for detecting slits 43d formed in the outer
circumference of the flange 43a to count the number of
rotations.

The components 31 to 52 constitute an example Qf the disc
holding means 30, which operates as described below.

In FIG. 5, the five discs 1 and 2 are stored in the lower
spindle 41, and the upper and lower spindles 31 and 41 are

mutually spaced. When an elevating means (described below)

elevates the elevating base 42 (in the arrow Y direction), the
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spacers 38 nove toward the upper spindle 31 without being obstructed by
the tips of the claw sections 35a. At the sane tinme, the pressed-up pieces
48a of the detachnment preventing claw 48 abut on the pressing section 31d
of the upper spindle 31. As the pressing section 31d presses back the

det achnment preventing claw 48 downward agai nst the force of the
conpression spring 49, the tips 48e of the claw sections 48b of the

det achnment preventing claw 48 noves backward into the inner cylinder 44.
Thus, the 3paeers@ithdian 41maventeansi hthd @iRivatpngdbasdlatoalide upper
spindle 31 (see FIG 6). In this state, the rotational force of a second
i ntermedi aeéeyae@s.157 in the gear train is transmtted to the ring-shaped
gear 43b to rotate the outer cylinder 43. The rotation of the outer

cylinder 43 caul® qlevatiosa@édtperiowsr s nddembiecarsng the theme spindl e
41 t _ 8 . The_ threade ortiqQn,46 es the discs 1
and 2 FrontehRtos Y PR rRBREsa 12t T HOAISHEE SEPnaRES 10 1 hat

' ired dj t t f the
upper spi ndPEgutens SEORAMIER BIGK 88 T WY TR HEE LOMEE STGD B0 e
| ower spinghg ddat tdie gﬂ-ﬁﬁ:&u@{hanGEtf@'l nBy: Reuk8Vehsgl ¥ors Ofdtedt 0 | over

the threaded portion 46. The anmpbunt of novenent is controlled so that

st oppage i 85baof it dldiagedlaes Bhe MuHerabreot asi ene pfothfriiflgange 43a
integrated with the [ower spindle 41 anpbunt of novenment, which is counted
by the vePPreafn fEAlinnpsdesethrohobdinprclsw 35 upward against the

" force of the claw opening épring 36, the tip 35d of the
holding claw 35 enters the upper spindle body 31la. Thus, the
spacers 38 move toward the upper spindle 31 without being
obstructed by the tips of the claw sections 35a.

At the same time, the pressed-up pieces 48a of the
detachment preventing claw 48 abut on the pressing section 31d
of the upper spindle 31. As the pressing section 31d presses
back the detachment preventing claw 48 downward against the
force of the compression spring 49, the tips 48e of the claw
sections 48b of the detachment prevénting claw 48 moves
backward into the inner cylinder 44. Thus, the spacer 38 can
move from the lower spindle 41 to the upper spindle 31 (see.
FIG. 6). |

In this state, the rotational force of a second
intermediate gear 157 in the gear train is transmitted to the
ring-shaped gear 43b to rotate the outer cylinder 43. The
rotation of the outer cylinder 43 causes the threaded portion
46 to move along the lower spindle 41 to press the spacers 38

up. The threaded portion 46 moves the discs 1 and 2 from the
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Once the elevating nmeans |owers the elevating base 42 (in the arrow Z
direction) to space the upper and |ower spindles 31 and 41 nutually, the
tray 23 is noved to between the upper and |ower spindles 31 and 41. Wen
t he upper and | ower spindles 31 and 41 are nutually spaced, the claw
openi ng spring 36 presses the holding claw 35 downward to cause the tips
35d of the claw sections 35a to. protrude fromthe outer circunferenti al
wal | of the upper spindle 31 to hold the spacers 38 and discs 1 and 2 that
have been mawed spihdEe Wppeaio Hpiendbpedlsp Mdi€3 1S thalereflitred
conpression spring 49 presses the detachnent preventing claw 48 upward to
al | ow t he cldaacsetti dnstFpavhen pheyr ade Ioomtedheat dhawlbekeseddbof nctor der
to prevent the spacers 38 fitted on the |ower spindle 41 from being

det ached t h&PBEFofPiREt@r3the tray 23 has noved to between the upper and

| ower spindles 31 and 41, the el eyating. neans el evates th I r spindle
41 again. Wen th8 ‘f‘%\'f\%rt%epicﬁcﬁcé 128 u?so%ntmz?‘pp(eﬁesﬁbﬁgﬂ'esgﬁ he to
detach the Holdngoehail 3, iR oRRAECLS) 2Ha8L & ¥/ Gl €21 Ly dELyen 1O | over

by one slit correspondi ng' to one rotation ower spindle 41). Then,

the upper an@cheulrtspiswdeschdl tardadddapsri D 48t Uahky anSRAEESs again to
pl ace the required discs 1 and 2 on the tray 23, and the discs are then

transf err edmooembet disceqitaynNgd posthadnsBompaded sextaeriod. oextbasdde
configuration of the disc playing neans 60 will be described with
reference t @FEES. npmber & X3 atipds3qftphesflange 43a integrated with

the lower spindle 41 amount of movement, which is counted by
the vertical-feeding detection sensor 52.

Once the elevating means lowers the elevating base 42 (in
the arrow Z direction) to space the upper and lower spindles
31 and 41 mutually, the tray 23 is moved to between the upper
and lowef spindles 31 and 41.

When the upper and lower spindles 31 and 41 are mutually
spaced, the claw opening spring 36 presses the holding claw 35
downward to cause the tips 35d of the claw sections 35a to
protrude from the outer circumferential wall of the upper
spindle 31 to hold the spacers 38 and discs 1 and 2 that have
been moved to the upper spindle 31. At the same time, the
compression spring 49 presses the detachment preventing claw
48 upward to allow the claw sections 35a to protrude from the
claw holes 44b in order to prevent the spacers 38 fitted on
the lower Spindle 41 from being detached therefrom.

After the tray 23 has moved to between the upper and
lower spindles 31 and 41, the elevating means elevates the

lower spindle 41 again. When the lower spindle 41 abuts on
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The di sc playing neans 60 supported on the apparatus body 20 so as to be
able to elevate and lower is provided at the disc playing position B. The
di sc playing nmeans 60 has an elevating stand 61 that can el evate and | ower
in the arrow Y-Z direction, with a recording/playing apparatus 62 for the
di,scs 1 and 2 enbedded in the elevating stand 61. Buffer springs 63 are
provi ded between the el evating stand 61 and the recording/playing
apparatus 62 at a plurality of positions to urge and el evate the

recor di ng/ pl ayheguppearsd i 1@2 3 1Dkescde thctpetes ol dihgt beawed®y direg/ pl ayi ng
apparatus 62 are supported at a predeterm ned interval in an upper cover
67 provided bpageeh iheneyestiftatdy dfivdre & dewglrabgso@Bshtd cl oser to

the front side. A pin 65 and a pin 66 both grotruding outward are provided
on the left ahBOFFgFRONG L to PAgpERERYEPY Ofofthendowpay SPLRgLt4Nd 61. The

ts 61 67 titut | f t di | ayi .
O O 03 B 1 D YT B0,
o e 0L BLRULID JEany 89 puihel R CLEQN ISR 10 SOBRINE LS

clanped between ihe ¢lRCidJ0pkayhay PP Riied2oaRdet 8EsdiSKayiGl@anpers
64 for recording/playing. Next, the configuration of an el evating neans 70
for el evati ngoandi¢mvieromghehexitewdorspi ndl e 41 and the disc playing
means 60 will be described with reference to FIGS. 4, 8, 16, 25 to 27, 34,
and 40. A lateral Pe¥%, dtheplcanddgrrathen saf thhet ddise PUppdRgereanstd 60 will

be described with reference to FIGS. 2, 4, 8, 25, and 34 to
40.

The disc playing means 60 supported on the apparatus body
20 so as to be able to elevate and lower is provided at the
disc playing position B. The disc playing means 60 has an
eievating stand 61 that can elevate and lower in the arrow Y-2
direction, with a recording/playing apparatus 62 for the discs
1 and 2 embedded in the elevating stand 61. Buffer springs 63
are provided between the elevating stand 61 and the
recording/playing apparatus 62 at a plurality of positions to
urge and elevate the recording/playing apparatus 62. Disc
clampers 64 of the recording/playing apparatus 62 are
supported at a predetermined interval in an upper cover 67
provided between the top surfaces of the side plates 20B and
closer to the front side. A pin 65 and a pin 66 both
protruding 6utward are provided on the left and.right sides,
respectively, of the elevating stand 61.

The components 61 to 67 constitute an example of the disc

. playing means 60. The elevating means (described below)
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gui ded by the side plates 20B of the apparatus. body 20 to slide in the
arrow WX direction are provided in the apparatus body 20. Protruding
portions 72 and 82 protruding in opposite directions are integrally
connected to the ends of the plates 71 and 81 near the rear plate 20C, and
| ong hol es 73 and 83 extending in opposite directions are formed in the
protruding portions 72 and 82, respectively. One (the right) plate 71 of
the plates is an exanple of a wunitary part. It has a camgroove 74 in its

rear portiorelevitlds WhieCB1avRt in® &y isded rORhENE1 S¢ d8LHf i e@h8VEDI NQ
base 42 of the lower spindle 41 is engaged and has in its front portion
an upper racin themdtreow gwdireacionw &d aepagaicewahed. discsaddidndon, fkbm ot her
(the left) plate 81 has inits front and rear portions a pair of cam
grooves 84 #heh baip slwrdagai pf vHe gigey 2B,perodi Hhe dhseheaxs Hdyensidampedt he
el evating base 42 are engaged and a cam groove 85 with which a pin 66

provi ded orPSHESH & SPERTEINIMRIYING FPRprAGuUFebhs2TD §he SigSged. A 29

pin 65 provided on o ide_of the disc playing nmeans 60 engages with a
cam gr oove Qgﬁgﬁm?ﬁb%@a oﬁeﬁ?C?EéEP 4é}§5e8§¥omb side. The cam groove 74 in

one 71 of the plahs | £hEOLBRE; Qiraditl SHNLANUOUGL 0L APV ddL 3 ¥BREr front

cam section 74a, V- shaped cam Section 74b, an upper internedi ate cam

section 74c,eléwdtialy WpheloweRing AN AGiedN sp4ddasr angexh furamdfikent to rear
inthis order (see FIGS. 9 and 16). The upper internediate cam section 74c

and t he upperldyiorg memmss€0t wohl 7ka deseribedawédhabeferdime HopEIGseat, cam
section 74d.
8, 16, 25 to 27, 34, and 40.

A lateral pair of plates 71 and 81 that are supported and
guided by the side plates 20B of the apparatus body 20 to
slide in the arrow W-X direction are provided in the apéaratus
body 20. Protruding portions 72 and 82 protruding in opposite
directions are integrally connected to the ends of the plates
71 and 81 near the rear plate 20C, and long holes 73 and 83
extending in opposite directions are formed in the protruding
portions 72 and 82, respectively.

One (the right) plate 71 of the plates is an example of a
unitary part. It has a cam groove 74 in its rear portion,
with which a pin 50 provided on one side of the elevating base
42 of the lower spindle 41 is engaged and has in its front
portion an upper rack 75 and a lower rack 76 facing inward.

In addition, the other (the left) plate 81 has in its front -
and rear portions a pair of cam grooves 84 with which a pair
of pins 51 provided on the other side of the elevating base 42

are engaged and a cam groove 85 with which a pin 66 provided

on the other side of the disc playing means 60 is engaged. A
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The cam grooves 84 in the rear and internediate of the other plate 81 are
formed of the continuous groove in an upper front cam section 84a, an
upper internedi ate cam section 84b, a V-shaped cam section 84c, and an
upper rear cam section 84d arranged fromfront to rear in this order (see
FI.GS. 26 and 27). The upper front camsection 84a is |ocated above the
upper internedi ate cam section 84b and the upper rear cam section 84d. The
front camgroove 85 in the other plate 81 is forned of the continuous

groove in aghpwes LrapakPOnSBakl 91485 L l%!?ﬁe %EPER&”}\?QA% ggam section

85b, and a lower rear cam section 85c arrange r ront to rear in this

order (see ehb&Fes2Pitth T gTBEvEAYE BOWHR: WnDQebbe (885t HEHEd Yed@w)S
formed like a spiral (see FIGS. 17, 19, and 25). A shaft 86 stands fromthe

bottom pl at 8i2€A of the apparatus body 20 near the rear plate 20C, and has
a connection |ever 87 rotatably supported on its internmediate. 30 Pins 88
and 89 stand frofhe hean enevel Vé endenedf’} if thenpdetesnis efermay afnd
engage with the long holes 73 and 83, respectively. Thus, the connection

| ever 87 rofARabPY IRINHbIAREPVEN1ENRD ARRE At o Fi™BeE bR cl42 1 e | at er al
i f pl 1 ) h . | at. 7 1. [ i
pair of p @Bf&?eg c?r{?gs%%teltogxg%geraxzoféﬁﬁayé j%m@er%e%’i%e éaxlﬁgg%@bmns 7’§1 e 1n

opposite directron. par at , an 1 nterne ear ‘'t hat

engages W tBpbhgn | QYEdr Al €anl $eE018 2Py AQHMAdr¥bR Brosald Lhr
standing fromthe bottom plate 20A, and a camgear 92 that engages with
the internmednatrigesrdd) (s gtgbabbyand 16). The upper intermediate

cam section 74c and the uppér front cam section 74a are

iocated above the upper rear cam section 74d.

The cam grooves 84 in the rear and intermediate of the
other plate 81 are formed of the continuous groove in an upper
front cam section 84a, an upper intermediate cam section 84b,
a V-shaped cam section 84c, and an upper rear cam section 84d
arranged from front to rear in this order (see FIGS. 26 and
27). The upper front cam section 84a is located above the
upper intermediate cam section 84b and the upper rear cam
section 84d.

The front cam groove 85 in the other plate 81 is forﬁea
of the continuous groove in a lower front cam section 85a, an
upper intermediate cam section 85b, and a lower rear cam
section 85¢ arranged from front to rear in this order (see
FIGS. 26 and 35). The cam groove 96 on the'cam gear side is
formed like a spiral (see FIGS. 17, 19, and 25).

A shaft 86 stands from the bottom plate 20A of the
apparatus body 20 near the rear plate 20C, and has a

connection lever 87 rotatably supported on its intermediate.
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provided via a shaft 93. A camcylinder 94 is integrated wwth the cam gear -
92 on its bottom surface. The cam groove 96 with which the pin 65 provided
on one side of the disc playing mneans 60 is engaged is fornmed in the outer
circunference of the camcylinder 94. The conponents 71 to 96 constitute
ar exanple of the elevating neans 70. According to the elevating neans 70,
the gear rotating force of a horizontal driving neans (described bel ow)
is transmtted to one 71 of the plates via the upper rack 75 to allow the
plate 71 tansl B8eah8 BhestddDWrdXthdi FesheOtiwhidmisablEovhag t he ot her
plate 81 to slide in the opposite direction via the connection |ever 87.
At the samennectipnt hevent&r reedi ahgageawi€l) emgdgingg hnileh 7heandvis, rack 76
is rotated to rotate the camcylinder 94 via the camgear 92. Thus, the
| eft and miegRechideds- 71ThiRy Sheacenaprbhen ieves|§7daoratahky opposite
directions and the can1gear 92 is rotatgg in responzg ﬁo t he. novenent of
*8¢a

one 71 of st“t?@°[5ltﬁf’ef§nt'6 S 12PRATAFY S POAY V\‘/'é?m’tqfé"se Fﬁ‘@r%]as%“zf_z of the
| ouer “spindl g1.£LV52 Le CA LRGeS L4 a0 B4 in g afrgu Y7 directon

whi | e el evat ifng and I'Sc™pl ayi hg'nmeans vi a e~ cam grooves
96 and 85 4N dehenabpp¥s e HidRGlloan. The formation positions of the cam
grooves 74, 84, 96, and 85 and the cam shapes are set so that the

operation is prefenabhypaperdomoayg 20, r 88 ponserdd ildte gadenenttmdt t he
plates 71 and 81 wth timngs described below. During playing as shown in
FIGS. 16(Apgages magh28he okmversTagk Theipi netafakile pgbeudedngidbase 42
engages Vmgglgih%luggggding from the bottom plate 20A, and a cam gear 92

that engages with the intermediate gear 90 is rotatably

provided via a shaft 93. A cam cylinder 94 is integrated with

the cam gear 92 on its.bottom surface. The cam groove 96 with

which the pin 65 provided on one side of the disc playing

means 60 is engaged is formed in the outer circumference of

the cam cylinder 94.

The components 71 to 96 constitute an example of the
elevating means 70. According to the elevating means 70, the
gear rotating force of a horizontal driving means (described
below) is transmitted to one 71 of tﬁe plates via the upper
rack 75 to allow the plate 71 to slide in the arrow W-X
direction while allowing the other plate 81 to slide in the
opposite direction via the connection lever 87. At the séme
time, the intermediate gear 90 engaging with the lower rack 76
is rotated to rotate the cam cylinder 94 via the cam gear 952.

Thus, the left and right plates 71 and 81 are allowed to

slide in the opposite directions and the cam gear 92 is

rotated in response to the movement of one 71 of the plates to
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i nternedi ate cam section 74c of the cam groove 74, the other pin 51 of the
engagi ng base 42 engages with the upper internediate camsection 84b of
the cam groove 84, the other pin 66 of the disc playing nmeans 60 engages
with the upper internediate camsection 85b of the cam groove 85, and one
6% of pins of the disc playing neans 60 engages with the cam groove 96.
While the lower spindle is lowering and the tray is |ocated in front as
shown in FIGS. 17 to 19 and 36, one 50 of the pins of the elevating base

42 engages el Bt & hgnd- BhAedheC2TMG8ELAGb LD O dfhenealogbooygiddie t he
other pin 51 of the engaging base 42 engages with the V-shaped cam section

84c of thalcategtbeveaBdgrddvesot7ieangi 84 6in afhe e rdws ¥ -pl dyregtirans 60

engages with the |l ower rear cam section 85c of the cam groove 85, and one
65 of pinswbfilehelevaeind andidoweansgcbhe ediggyasapinly meengahd gy o i e06. -
32 In addition, while the |ower spindle is |owering and the tray is

| ocat ed i nCPBaPTA8VERoUh 31 BPGIN3RNeoRAET S biZ (HESSHILAG - of ThRe el evating

base 42 engages,w.th_the V-shaped. cam section 74b qf, t cam,gg oove, 74,

t he ot her %P%mgil8? ??@3t%ﬂﬁ%é&nghﬁaggm4§r%ﬁ6§bg§’mﬁﬁh ?ﬁé @P%hégéﬂ‘ am

section 846 pgf caﬁhghgﬁ@% g&ezqél)"s‘i‘et%o EHStOEQ@rogFEJbt@.@nOfis]E Beedbssp Ry ayi ng

means 60 engages wt ower rear cam section 85c 0 t he cam’ groove
85, and onge@Foehedi D Adsgdisedit3C thbadbPemEPANE Ghe PNEARGESTW 4fd tdle cam

groove 96. In addition, while the disc is being stocked as shown in FIGS
16(C) and 38thonémbigefdedrer jents beflowhe el evati ng base

During playing as shown in FIGS. 16(A), 27, and 29, one
50 of the pins of the elevating base 42 engéges with the upper
intermediate cam section 74c of the cam groove 74, the other
pin 51 of the engaging base 42 engages with the upper
interﬁediate cam section 84b of the cam groove 84, the other
pin 66 of the disc playing means 60 engages with the upper
intermediate cam section 85b of the cam groove 85, and one 65
of pins of the disc playing means 60 engéges with the cam
groove 96.

While the lower spindle is lowering and the tray is
located in front as shown in FIGS. 17 to 19 and 36, one 50 of
the pins of the elevating base 42 engages with the V-shaped
cam section 74b of the cam groove 74, the other pin 51 of the
engagihg base 42 engages with the V-shaped cam section 84c of
the cam groove 84, the other pin 66 of the disc playing means
60 engages with the lower rear cam section 85c of the cam
groove 85, and one 65 of pins of the disc playing means 60

engages with the cam groove 96.
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42 engages wWith the upper front. camsection 74a of the cam groove 74, the
other pin 51 of the engagi ng base 42 engages wth the upper rear cam
section 84d of the camgroove 84, the other pin 66 of the disc playing
means 60 engages with the |ower rear cam section 85c of the cam groove 85,
and one 65 of pins of the disc playing nmeans 60 engages with the cam
groove 96.. In addition, while the disc is being changed as shown in

FIGS. 16(B) and 39, one 50 of the pins of the elevating base 42 engages

with the upper intreragdicabg, CANLB&EHONoles @bihBte CaM @AWY d4d the
other pin 51 of the engagi ng base 42 engages with the upper internedi ate
cam secti on 8ddy dfs tlloeaten igrooare &1, shdem AnhE€IGpi B7 fborod Fhefdiche pl ayi ng
means 60 engages with the upper internmedi ate cam section 85b of the cam
groove 85, amEnorif G@%Plﬁi"ﬂ‘élm hafe di%senglagrnylikatike 60-shamgdgeamui t h

t he cam groove descri bed abaqve, the el evatijn neans 70 is

96.
confi gured SRR %ﬁ% oﬁDGBﬁeﬁ?mcﬁrQﬂﬂ§ 7% (ot hehREREEIRAN ¢ f’|§ 8 unitary
part sinulta Qgg%ﬁJYoa%% mgﬁtggg rwfg% %L v %hgg ?gggndu§ l°8r.v8 gﬁneans

60 to el evate using sane

el evation anghd Que( ig3do9k Bhe £5@W3théﬁﬂﬁrﬂ %s4$faeget&@%éﬂﬁﬂay&h@yhagngeans
60, timngs for the el evation and | oweri ng can be easily matchéd between

these conmposendrsgddesemdbhethbelset srdar kamekevatie 8¢ dOwlleedamwi t hout
changi ng the gap between the elevating or lowering played disc and the
hel d di scs igredree Housiang sevet 6ot thhigrelpf theedénti phayirey diesmsf 606m

contacti ng one anot her .
engages with the cam groove 96.

In addition, while the disc is being stocked as shown in
FIGS. 16(C) and 38, one 50 of the pins of the elevating base
42 engages with the upper front cam section 74a of the cam
groove 74, the other pin 51 of the engaging base 42 engages
with the upper rear cam section 84d of the cam groove 84, the
other_pin 66 of the disc playing means 60 engages with the
lower rear cam section 85c of the cam groove 85, and one 65 6f
pins of the disc playing means 60 engages with the cam groove
96.

In addition, while the disc is being changed as shown in
FIGS. 16(B) and 39, one 50 of the pins of the elevating base
42 engages with the upper intermediate cam section 74c of the
cam groove 74, the other pin 51 of the engaging base 42
engages'with the upper intermediate cam section 84b of the cam
groove 84, the other pin 66 of the disc playing means 60
engages with the upper intermediate cam section 85b of the cam
groove 85, and one 65 of pins of the disc playing means 60

engages with the cam groove 96.
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In addition, since the plates 71 and 81 having the cam grooves 74, 84, and
85 drive’ the el evation and lowering of the |ower spindle 41 of the disc
holdlng means 30 and the disc playing neans 60, the elevation and | owering
of the lower spindle 41 and the disc playing neans 60 can be carried out
from bei ng

using the sinple configuration while precluding the timngs

unmat ched. Furthernore, due to the configuration in which the

el evating

means 70 shared by the |ower spindle 41 and the disc playing means 60

include the |ateral jaid;gbaPLates, Thdnf e %é&lggdmgggs CAN Qe al,

to the plate 71 via the Internediate gear

24
rotate In syn(?h

8ggggected

ntsmw th

the movemendo afhdthahel abGehdnt €bLVatd on 3Fd theWBLaHds Caate s Gakhk edrput
using the sinple configuration while precluding the timngs from being

unnmat ched eveart fs itnvd twindbhel geapléwed thef liokerpspsnébe ad £ifdl phevidded on
the left and right of the 34 disc playing nmeans 60 is different fromthe
Wi dt hwi se piRk3igfg mﬂﬁgspﬁﬁstgoe%@NFEﬂ.Qﬂdo@paed onThge, |k tusdmg thght of
the elevating base 42 of the | ower indle 41. Next, the confi

a horizontal$ ?\H%ﬁ}engén§oléélv?rﬁﬁe(ﬁ%?W$919§ fpd %W%ﬁ?%?%uﬂ§fé eRANar 21

and the el ev ans ,70.w .l . be escrlbed W referenc
Qﬁ% Wﬁ gnd gh dlsg fj § Tﬁé ﬁaéga mln

23, and 40. orlzontal rivin r|V|

I'
gear

u

ch

connected t O fel 0 c chani
belomb and r%?%t§%¥¥p%€§n?ggsgﬁhe-%ﬂg?ﬁﬁ%ﬁqugtghg?%%gfronf%ﬁ% %gttonlplate

20A. A driviagnwamatE)2o #nable the discs to be elevated and lowered

rati on of

| GS. 9-15,
T01
crlbed

without changing the gap between the elevating or lowering

played disc and the held discs in the housing section, thereby

preventing the disc from contacting one another.

In addition, since the plates 71 and 81 having the cam

grooves 74, 84, and 85 drive the elevation and lowering of the

lower spindle 41 of the disc holding means 30 and the disc

playing means 60, the elevation and lowering of the lower

spindle 41 and the disc playing means 60 can be carried out

using the simple configuration while precluding the timings

from being unmatched.

Furthermore, due to the configuration in which the

elevating means 70 shared by the lower spindle 41 and the disc

playing means 60 include the lateral pair of plates 71 and 81

and the cam gear 92 connected to the plate 71 via the:

intermediate gear 90 to rotate in synchronism with the

movement of the plate 71, elevation and lowering can be

carried out using the simple configuration while precluding

the timings from being unmatched even if the widthwise pitch

of the pins 65 and 66 provided on the left and right of the
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provi ded that is supported and guided by the carrier 27 side of the di
transfer nmeans 21 and the tray base 22 to relatively slide in the arro
WX direction, and a rack 104 of the driving rack 103 is forned in its

inner side to engage wth the driving gear

SC
w

101. A speed increasing gear

1Q6 is rotatably provided at a predeterm ned position of the driving rack
103 via a shaft 105. The speed increasing gear 106 is a two-stage gear

conposed of

a larger and a snaller gears 106A and 106E that have the s

number of tegidr Mitadinkf eaRt DALY it fhienel Bromhehs Ml diwigrapiteaBof
engages with the rack 75 of one 71 of the plates provided in the el evating

nmeans 70, whthe girs Sloamger sgeprod Al engages lefthatdier igick B tdfe t he
provided in the disc transfer nmeans 21. The tray base 22 has in
its front a sleppenaidrsec4210f thaitlowent sgiindlehélsliding of the carrier
27 and the plate 71 35 in the arrow Wdirection and, a carrier |ock 8

112 that i nhi bi tNeXthe t818 GPREIBRIIHEPE Afr PeNOF¥2PRERhed Tk YA Reagsy &

carrier 27

The st opper

ice 110 .is | f f L-shaped_ | '
otatabl v proWHAPLATHE £Pe) Tbsec oY Vit BSpRA Thi1nd HEE YR Saen,

sections is
section 27a

QL ed; 4 NQ 18 geeGeEYE Ded S/fﬁi.cttﬂh%flﬂ:gﬁce ne Yhi £k any alsut t2i339

orned at the front end of the carrier 27 can be abutted.

addition, thgndoider arm section has formed therein a receiving section
110b on which a tip abutting section 71d fornmed at the tip of the pla
71 can be abutt edremchcan zongadi dgivookimgprsed®ioohag18cdriving gear 101

connected to a driving source via a speed reduction mechanism
(described below) and rotatably mounted on a shaft 102
standing froﬁ the bottom plate 20A. A driving rack 103 is
provided that is supported and guided by the carrier 27 side
of the disc transfer means 21 and the tray base 22 to
relatively slide in the arrow W-X direction, and a rack 104 of
the driving rack 103 is formed in its inner side to engage
with the driving gear 101.

A speed increasing gear 106 is rotatably provided at a
predetermined position of the driving rack 103 via a shaft
105. The speed increasing gear 106 is a two-stage gear
composed of a larger and a smaller gears 106A and 106B that
have the same number of teeth but different modules, wherein
the smaller gear 106B engages with the rack 75 of one 71 of
the plates provided in the elevating means 70, while the
larger gear 106A engages with the rack 28 of the carrier 27
provided in the disc transfer means 21.

The tray base 22 has in its front a stopper device 110

. that restrains the sliding of the carrier 27 and the plate 71
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that can engage with the carrier 27. The engaging | ocking section 110c is
configured to engage w th an engagi ng-locking recessed portion 27b formed
inthe outer side of the carrier 27 when the abutting section 27a of the
carrier 27 abuts on the receiving section 110a to rotate the stopper
device 110 around the pin 111 by a predeterm ned -amount. The carrier |ock
device 112 is also in the formof an L- shaped |lever and is rotatably

provi ded on the tray base 22 via a pin 113. One of its armsections is

formed into ;3 $haAPReFowSHCAiAttibeaahlalh SaPr A10aAUR IR i8eSt OPPEiat ecessed
portion 27c fornmed in the inner side of the carrier 27. In addition, the

ot her arm saghi®itksther getdiny @farhentackieny 20tiar \ther azebwi Xg secti on
112b. A common urging spring 114 is provided across the stopper device 110
and t he carrdigecitdok.device 112 to rotate and urge 36 these devices. The
urging spring 114 is disposed to urge the stopper device 110 in a
direction in whi ket RECHRST (keVERT 140 ig| BasERrP viiname fr grng-8hePeGrri er

| ock device 112 in direction . in whic he device 112 engages.w th the
carrier. ATSY§er ﬂgohsdﬁ?ff’%tearh]?% Purgvba‘aéi %d&feh tfrraé’n%a&e ?geVl%p?)aF?Jé} us
body 20 to rot;ati I € LphLeriko Iggqu&, 112.:8;4 hgq unl ocki ng
di rection. fﬁéfopgggtF%ngg%v?%ggf%gl?gg f% %ﬁ%. ofh15? a Fevér d%d IS
rotatably preudddee anokhen PR alnuspledyngOsddBich P Ebémed At rede arm

section of the operation device 115 has fornmed therein a receiving section
115a on whi ciromtf eadt of the carrier 27 can be abutted. In addition, the
other arm section has formed therein a receiving section 110b
on which a tip abutting section 71d formed at the tip of the
plate 71 can be abutted and an engaging locking section 110c
that can engage with the carrier 27.

The engaging locking section 110c is configured to engage
with an engaging-locking recessed portion 27b formed in the
outer side of the carrier 27 when the abutting section 27a of
the carrier 27 abuts on the receiving section 1ll0a to rotate

" the stopper device 110 around the pin 111 by a predetermined
amount.

‘The carrier lock device 112 is also in the form of an L-
shaped lever and is rotatably provided on the tray base 22 via
a pin 113. One of its arm sections is formed into a stopper
section 112a that cén engage with a stopper recessed portion
27¢ formed in the inner side of the carrier 27. 1In addition,
the other arm section is formed into an unlocking rotary
receiving section 112b.

A common urging spring 114 is provided across.the stopper

device 110 and the carrier lock device 112 to rotate and urge
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abutting section 71la fornmed on one 71 of the plates can be abutted. In
addition, a second armsection has forned therein a rotary operation
section 115b that can be abutted on the unlocking rotary receiving section
112b of the carrier lock device 112 fromthe rear. A third arm section has
farmed thereon a campin 115c that can be |aterally engaged with and
detached froma | ocking cam groove 22a provided in the bottom surface of
the tray base 22. The | ocking camgroove 22a is forned |ike a curved

surface in shghe HaYcdL | AOW LR, SOVINY 112G ofi sbBEeGaL RidheltRe: A
I o FpESedCE

spring 117 1s provided to urge t ation device rotational
nmovenment wWheeghpert ewiic NG odiiheqt §PPedSicElis Qhidh kleSAbTicd he o agei vi ng
section 115a backward. An internediate | ock device 120 that inhibits one 71
of the pl atebeddd wraisl eranednignthBecarroay \Walik eelviies as2fafi @S possi bl e
fromnmoving in the arrow X direction while - 37 restraining the novenent

of the traydbaseton in tweacir tow Xevide ekld mndagesr ovkbethe ncatwian.ddl e of

t he apparatus body 20. The internmediate |ock device 120 is in the form of
a lever and itsPREIMMIZALIBsdEVdRei $17 otatRTvAded figr AEANBNCE H@pparatus . -
body 20 via_a pin 121. receivin ecti 120a qn which.an jnterpedi ate
abu%/t i ng seé??oﬂaﬂ%]l?oodsfnez ?‘ﬁ trﬁga%'%nd‘?]gpyofmcivﬁe%ﬁ‘leafgrﬂeﬁajhoclbé‘%’l%ﬁ?t ed

is formed a he, f t ot j di device; : .Rassi ve
cam secti ontl iézo o%wm%@h%e{aé‘rgi egﬁseggénﬁrpseﬁﬁeéﬁ%%ﬁl gegggll%ilgOLBJ)gAﬁrgovi ded
close to thenrere odrmher d nayeRasfd22s codtLaamaluipreditedf of nek cl ose to

the rear of the _
' apparatus body 20 via a pin 116.

A first arm section of the opération device 115 has
formed therein a receiving section 115a on which a front
abutting section 7la formed on one 71 of the plates cén be
abutted. 1In addition, a second arm section has formed therein
a rotary operation section 115b that can be abutted on the
unlocking rotary receiving section 112b of the carrier lock
device 112 from the rear. A third arm section has formed
thereon a cam pin 115¢ that can be laterally engaged with and
detached from a locking cam groove 22a provided in the bottom
surface of the tray base 22. The locking cam groove 22a is
formed like a curved surface in such a way to follow the
moving trace of the cam pin 1l1l5c.

A spring 117 is provided to urge the operation device 115
for rotational movement wherein the urging direction is set so
as to shift the receiving section 1l15a backward.

An intermediate lock device 120 that inhibits one 71 6f
the plates that has moved in the arrow W direction as far as

possible from moving in the arrow X direction while
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internedi ate | ock device 120. In addition, a stopper section 120c on which
a stopped portion 22c (see FIG 3) provided close to the rear of the tray
base 22 can be abutted is forned at the rear end of the intermediate |ock
device 120. A spring 122 urges the internediate | ock device 120 so that
the receiving section 120a thrusts into the noving trace of the

i nternmedi ate abutting section 71b. The apparatus body 20 has in its rear, a
rear |l ock device 123 that receives one 71 of the plates that has noved in

the arrow X (iiqkiiqn 200 fhelnd A0k the £2001 BEsdTamhen chBeapaiey 71 has

further nove row X direction. The réar lock device 123 is in the

formof an lgisharadnl e¥epranddéd Sif &N aliddPesbEi Ofe | ppatariusopadyy26 or med
on the apparatus body 20 via a pin 124. A receiving section 123a on which
a rear-end ahs timgrmeddatonlddic deorimed 120 tiheinetine efwkmofoft helplratea’d can
be 38 abutted is fornmed at the front end of a front-facing arm section

of the rear itsckedavriadepesdtiom dhutatiatdosedidyofioumsd omihghipeRaE2Eear - end
abutting section 27d fornmed at_the rear end of the carrier 27 can be -

abutted is fRA4%edl ¥1& RoPi2ohthi arm section of the rear |ock device 123.

In addition, the i V. tion a_has. f : engagi ng
| ocking section Alf%% f‘ﬁéggcgﬁg %aonex]t]zér né’lﬁl ahégégggqiﬁ%ﬁ%aﬁggedi sengaged
from an eng%d&-ﬂn%cgbegieﬁw?@%m& QN +AéemiRAOYI Sed Hd gﬁ%tEoﬁhéaﬁ ear

of the carrier 27 and that is outwardly open. A spring 125 urges the rear
| ock devi ce H2abutaeldhak Ebeme@cet Wiy ryeeti eAdlddathdirimsiesmedtiatehodoVi ng
| device 120. A passive cam section 120b on which a driving cam
section 22b (see FIG. 3) provided close to the rear of the
tray base 22 can be abutted is formed close to the rear of the
intermediate lock device 120. 1In addition, a stopper section
120c on which a stopped portion 22c¢c (see FIG. 3) provided
close to the rear of the traf base 22 can be abutted is formed
at the rear end of the intermediate lock device 120. A spring
122 urges the intermediate lock device 120 so that the
receiving section 120a thrusts into the moving trace of the
intermediate abutting section 71b.
The apparatus'body 20 has in its rear, a rear lock device
123 that receives one 71 of the plates that has moved in the
arrow X direction and that locks the carrier 27 when the plate
71 has further moved in the arrow X direction. The rear lock
device 123 is in the form of an L-shaped lever and its central
position is rotationally formed on the apparatus body 20 via a
pin 124.
A receiving section 123a on which a rear-end abutting

section 71lc formed at the rear end of the plate 71 can be
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trace of the rear-end abutting section 71c. The conponents 101 to 125
constitutes an exanple of the horizontal driving neans 100 capabl e of
driving the disc transfer neans 21 and the el evating neans 70. According
to the horizontal driving neans 100, a driving source rotationally drives
the driving gear 101 forward and backward via the speed reduction
mechanismto allow the driving rack 103 to slide in the arrow WX
direction. The sliding of the driving rack 103 causes the disc transfer

means 21 and,phe. & ey a%%dg%t%ﬂghéf)d&m?eebn%r io‘ée% ¥ E%aéﬁrgﬁaﬂ;nﬂn”ea“ ng

gear 106. For exanple sc 1S being played as s FI G

11(A), the Cgpkt£dn 2dt | thdeRE 18ckNgedi@t1 BN hihmhbuteingl &V idrS 123b
abutting section 27a to abut. on the receiving section 110a to rotationally

nmove the stoppewhieNi£erdadf-emigabistiifesddaion Qf7dt Hernedi 8¢ Sy idearl 14,

t hereby engaging 39 the engaging | ocking section 110c with the

engagi ng- | ockndgof r ene ssaxk iFar Ri7ona 7be ofbutitedc disr ferm@d. ifThad shaxpieratiadn
serves to maintain the position of the carrier 27 at the front end limt.
| n addition, 2FReSeeEEPY dhetha irt6ATsdeek ofPViESh 188 -t hén 8Pt at?dn Wi ce 115

but th t i Vi ti 112b, of th ' | ock devi. 112
Lo rotati onaFFgohoVRS tFEF SR APaP PORKEGRTI FHPE2OR0ANNSESRRENT HEKIGF t he

;”egiegge;p” “gecé%é‘x}t Pz%t@}?dik the ﬁEOQzQ@érr%elc.th %gxgjaégdf ﬁ?@htgﬁd“ opper
portion C. e driving camsectio the tray base 22 acts
on the recehlys88q888d SELIH Qh £A0RgE AgL DéKR i @l sBBMEpbhLion 27e
provided close to the rear of the carrier 27 and that is
outwardly open. A spring 125 urges the rear lock device 123
so that the receiving section 123a thrusts into the moving
trace of the rear-end abutting section 7lc.

The components 101 to 125 constitutes an example of the
horizontal driving means 100 capable of driving the disc
transfer means 21 and the elevating means 70. According to
the horizontal driving means 100, a driving source
rotationally drives the driving gear 101 forward and backward
via the speed reduction mechanism to allow the driving rack
103 to slide in the arrow W-X direction. The sliding of the
driving rack 103 causes the disc trangfer means 21 and the
elevating means 70 to be driven via the speed increasing gear -
106.

For example, while the disc is being played as shown in
FIG. 11(A), the carrier 27 is moved to the front end limit to
allow its abutting section 27a to abut on the receiving

section 110a to rotationally move the stopper device 110

against the force of the urging spring 114, thereby engaging
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internedi ate | ock device 120 against the force of the spring 122 to place
the receiving section 120a out of the noving trace of the rear abutting
section 71b. Furthernore, the rear |ock section 123 is rotationally noved
by neans of the urging force of the spring 125 to thrust the receiving
section 123a into the noving trace of the rear-end abutting section 71c.
In addition, one 71 of the plates slides toward the front end to elevate
the elevating nmeans 70 to |lift the spindle 41 and the recording/playing
apparat us 6he ldhqaldiitigStatRing Osd@tildn 110ct hetHi 6Re hongadihPasickiiag A the
discs 1 and 2 that have been played, the driving gear 101 is first rotated
in the arr oveddsdiedepbir@tionn2 b @f theBlarriken?27t heTulis oprratdok $68ves i des
in the arrow X direction, but since the stopper device 110 inhibits the
nmovenent ofta h@indaimi she2Position afgahegcarriosA2 df at Hehafe@dti fBfleasi ng

gear 40 106 journaled to the driViQﬁE;ECk 103 neshes mjt{;##g} rgck 28 of
the carrierl¥f%o Mot &FE1FRENs PR THAFaSPRG2GEAR I0B°1 q&EnERS, the
smal | er gear 10 B of the sp i.ncreasi ng _gear 106 r ot ause the
one 71 of tRETPI A eSS ?gg ?%“ﬁe‘mart%&wrﬁtaf et c|§(?)Jﬁ‘93\'/ stqehtetqﬁ%per rack
75 until {'f‘?cﬁ A pd abyb L ngoél@cc;éﬂ%e?llq 28kt 8508t {HEaTBE GlctleN@nesect i on

123a. The s ng of one 71 of the plates in the arrow X . direction causes
the el evat i fig- RN bl evdescens dgrimeichet HErtewer sipe m:Hga.nflgl saptng he
recordi ng/ pl ayi ng apparatus 62. 1In this case, the speed increasing gear

106 is transld tta niptachf aheestvpper exhmednsjééd fromehlad| sty and st abl e
descent .
recessed portion 27c¢.

The driving cam section 22b of the tray base 22 acts on
the receiving cam section 120b to rotationally move the
intermediate lock device 120 against the force of the spring
122 to place the receiving section 120a out of the moving. .
trace of the rear abutting section 71b. Furthermore, the rear
lock section 123 is rotationally moved by means of the urging
force of the spring 125 to thrust the receiving section 123a
into the moving trace of the rear-end abutting section 7lc.

In addition, one 71 of the plates slides toward the front end
to elevate the elevating means 70 to lift the spindle 41 and
the recording/playing apparatus 62.

In this state, to return to the disc housing position A
the discs 1 and 2 that have been playéd, the driving gear 101
is first rotated in the arrow M direction in FIG. 1l1(B).

Then, the driving rack 103 slides in the arrow X direction,
but since the stopper device 110 inhibits the movement of the

carrier 27, the larger gear 106A of the speed increasing gear
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As a result, the lower spindle has lowered and the tray is placed at the
front position as shown in FIG 11(B). Wen the rear-end abutting section
71c of one 71 of the plates abuts on the receiving section 123a to stop
the sliding of the plate 71, the driving rack 103 slides in the arrow X
disrection to allow the snmaller gear 106.B of the speed increasing gear 106
journaled to the driving rack 103 to nesh wth the fixed upper rack 75 to
rotate the speed increasing gear 106. Consequently, as shown in FIG

L2(A), 1he | %08ou836al 08ARL NG SRPIANNIHIARLIN ISR i Al FaLR! 2500 1O

allow the carrier to S ein e arr ow irTéctron via rack™ 28 to .

rotational | yofmougs t&a&rsbep@_wt@eys@&elmed@?gree m@rewﬂw\qqne%&r I19g.114,
t her eby detaching the engagi ng | ocking section.110c fromthe

engagi ng- | ocki ng ceacegnedtpof t tion shvdllefr qele ca6Bi€f e sbkedThe carrier
27 slides until the rear-end abutting section 27d abuts on the abutting
"section 123bindtdasialgugrent 1eausesrottdtedr ¢ar chosk deeiare 1723 dfo the
rotationally noved against the force of the spring 125 to externally
engage the ePbRANGO FEERPNGNsERE | BFFo3c direRtine ehydgia gpsekicagk 75
recessed portion 27e to_|ock the position.of e carrier 27 at the rear
end limt. T?ﬁf%%uﬁﬁeefeﬁf'gpld%%uﬁééﬁﬂlﬁﬁﬁtﬁﬁg ?ﬁyaEEﬁﬁ(?nsﬁaedéeFﬁth%g
arrow X diregtiondglative to the tray base 22, resulting in the state
shown in FIG 12(A) in which the |lower spindle has |owered and in which

the tray is placegheats1tii@ngl 88rof®sit id thEhe1heeki Ng ¢ afdQpalk novenent
of the rear | ock device 123 causes the recelving section 123a to escape

direction causes the elevating means 70 to descend to lower
the lower spindle 41 and the recording/playing apparatus 62.
In this case, the speed increasing gear 106 is transmitting a
force at a reduced speed to enable slow and stable descent.
As a result, the lower spindle has lowered and the tray is
placed at the front position as shown in FIG. 11(B).

When the rear-end abutting section 71c of one 71 of the
plates abuts on the receiving section 123a to stop the sliding
of the plate 71, the driving rack 103 slides in the arrow X
direction to allow the smaller gear 106B of the speed
_increaSing gear 106 journaled to the driving rack 103 to mesh
with the fixed upper'rack 75 to rotate the speed increasing
gear 106. Consequently, as shown in FIG. 12(A), the larger
gear 106A of the speed increasing gear 106 is rotated to allow
the carrie; 27 to slide in the arrow X direction via the rack
28 to rotationally move the stopper device 110 due to the
urging spring 114, thereby detaching the engaging locking
section 110c from the engaging-locking recessed portion 27b of

the. carrier 27.
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i nward fron1the rear-end abutting section 71c of the plate 71. This
operation enables the plate 71 to slide in the arrow X direction. Thus,
one 71 of the plates is allowed to slide in the arrow X direction to

el evate the el evating neans 70 and thus the |ower spindle 41 and the
racordi ng/ pl ayi ng apparatus 62, resulting in the disc stock state shown in
FIG 12(B). To switch this state to the disc change state shown in FIG

13, the driving gear 101 is first rotated in the direction opposite to the

one described abayfs daR@tiekrSp7theiadd rAWilN dhkegbsPlend Hfut dihg dekvisg
rack 103 slides in the arrow Wdirection, but since the rear |ock device
123 i nhi bi t s27d hbubsy @i RheOhbhbEi prgd@ioa’ 128be | Bl geralgaatent0GAusést he
speed increasing gear 106 journaled to the driving rack 103 neshes with
the fixed radie 28af ek deriferl2y tw® heotratetibeal pewavdh@@dosngtyear
106. 42 Consequently, the smaller gear 106B of the speed i ncreasing gear
106 is rot atiRFI® Falde erEipgel 7A %ﬁ PHErngilay e8ng39S | Hhfe §1939R89ar row W
direction via the u el.eva escends to

Lover the 10 ‘?k“égpps%&ltéﬁ(l:lf%ﬁﬁ e rtgbeoreaagﬁafﬁﬁ%?%8%&2&?%&5&&%62 When
one 71 of the,lakeo sl idesolp Ll ASIadaly Shacchioned oAl fad.Lopk

the tip abut |ng section 7 1 at e t e receiving section 110d

of the | ock &eyicenikl0, Thascdescss bed @Q@é@. tbhg1 18RIt hedGk-evizceol23 can
be rotationally noved by the spring 125 in the unlocking direction. Thus,

t he rear | ocklihyiioe th23 arsowokadivsadion rmumedventérmhgnﬁnmqkmmgedeﬂect|on
to detach the engagi ng
resulting in the state shown in FIG. 12(A) in which the lower
spindle has lowered and in which the tray is placed at the
rear position. The locking rotational movement of the rear
lock device 123 causes the receiving section 123a to escape
inward from the rear-end abutting section 71c of the plate 71.
This operation enables the plate 71 to slide in the arrow
X direction. Thus, one 71 of the plates is allowed to slide
in the arrow X direction to elevate the elevating means 70 and
thus the lower spindle 41 and the_recording/playing apparatus
62, resulting in the disc stock state shown in FIG. 12(B).
To switch this state to the disc change state shown in
FIG. 13, the driving gear 101 is first rotated in the
direction opposite to the one described above, that is} the
arrow N direction. Then, the driving rack 103 slides in the
arrow W direction, but since the rear lock device 123 inhibits
the movement of the carrier 27, the larger gear 106A of the
speed increasing gear 106 journaled to the driving rack 103

meshes with the fixed rack 28 of the carrier 27 to rotate the

speed increasing gear 106.
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| ocki ng section 123c fromthe engagi ng-|ocking recessed portion 27e. The
sliding of the driving rack 103 in the arrow (a) direction causes the
speed increasing gear 106 journaled to the driving rack 103 to rotate due
to the engagenent of its smaller gear 106B with the fixed upper rack 75.
Caensequently, the |arger gear 106A of the speed increasing gear 106 is
rotated to feed the carrier 27 in the arrow Wdirection via the rack 28,
and the carrier 27 slides in the arrow Wdirection while having its speed
increased as thadiidequeatlgcktAO3smaMes. gbae CaEBi 6f e Sdgedeis - until its
abutting section 27a abuts on the receiving section 110a of the |ock -
device 110. Theredsidingeofr Lhé tarroterted’ toagesset hhe eneny’Rft ¢helide in
the arrow Wdirection relative to the tray base 22. In addition, the
abutting secPldfr AP s dn the aFeeiWidigesséononia 19 tWPRESt &F8nal |y

nove the stopper device 43 110 against t force of the urging spring 114
to engage thzg'eﬁgﬁﬁpnﬁpFOEQFﬁaté %tT%ﬁ??l%gcdﬁFFﬁngﬁgﬁﬁi*ﬁﬂ (uﬁﬁen3°ws essed
portion 27b . CArrier ) 1S.0 t S jntain the
posi ti on of ?%Eﬁ%é%réie?n§7t§§ f%géfé%névégﬁfqaﬁi%P¥$§ﬁ$é§{ggiking rotati onal

novenent of the shoRpenedeMi e tidOprausesitiBesr ¢aekié Ngr&8ftiagn 110b to
escape inward from the tip abutting section 71d of the plate 71. This

oper ati on enabtestidre 4o abat7indolstk dehd rtiphebartonyg $¥ck iectilanofThhs,
one 71 of the plates is allowed to slide in the arrow Wdirection to
el evat e t he plavait1hgemedes reoeivihersdnt igined0dngft hiee | bawy dyiiegl é1841 and

the recording/playing apparatus 62, resulting in the_disc change
as desc¢ribed above, the rear lock device 123 can be

rotationally moved by the spring 125 in the unlocking
direction. Thus, the rear lock device 123 is rotationally
moved in the unlocking direction to detach the engaging
locking section 123c from the engaging-locking recessed
portion 27e. The sliding of the driving rack 103 in the arrow
(a) direction causes the speed increasing gear 106 journaled
to the driving rack 103 to rotate due to the engagement of its
smaller gear 106B with the fixed upper rack 75.

Consequently, the larger gear 106A of the speed
increasing gear 106 is rotated to feed the carrier 27 in the
arrow W direction via the rack 28, and the carrier 27 slides
in the arrow W direction while having its speed increased as
the driving rack 103 moves. The carrier 27 slides until its
abutting section 27a abuts on the receiving section 110a of
the lock device 110. The sliding of the carrier 27 causes the
tray 23 to slide in the arrow W direction relative to the tray
base 22.. In addition, the abutting section 27a abuts on the

receiving section 110a to rotationally move the stopper device
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state shown in FIG 13. In the closed state showmn in FIG 14(A), one 71 of
the plates further slides in the arrow Wdirection conpared to the play
state shown in FIG 11(A). Thus, the elevating neans 70 descends to | ower
the |l ower spindle 41 and the recording/playing apparatus 62. In the closed
staate shown in FIG 14(A), the driving gear 101 can be rotated in the
arrow direction to enter the open state shown in FIG 14(B). That is, the
driving gear 101 is rotated to allow the driving rack 103 to slide in the

arrow W dir [ S 428 1% 4P [ ' of
t he appar at ugp%o%a%%@?wgr gg;ié?reéﬁ!oﬁgét he tsnr?:tlr%?\gri}‘geg?y %geél%gﬁl%{mﬁe

upper rack 7én@igidg-1dcdifg/ setbBabni BLEd WIRSD enGaghRG- B6ERIM IV ddeasedon.
The smal |l er gear 106B is then rotated to rotate the |arger gear 106A of

t he speed i npoetsdm@ Yeaf 44e §686rier cZlise Thies ogeraeiof7séwved itde in the
arrow Wdirection via the rack 28. In this case, the carrier |ock device
112 is rot abpbrediy they @@sdtéonoof heharqfinrgespriingtithet framysge it s
stopper sectjon 112a with the stoggg recessed portion 27c of the carrier

27 as shown THFt GS. TP (8 4RE 18- P YrademAvEmedEk Ot RBS cRYIRRAT SPVitRe
carrier |ockyfpviaesdd 2l Lus;big,tiay : fasS 82 BN LLAY AR, GLpl ed
to p y n-t I'rection. The

with the carrier rotrusive hove | N the "arrow . . .
noverment of the {1@Yahasa nd?sapdibherid aF 33 %ltah_@ 7@frow X direction in
switching fromthe open state showmn in FIG 14(B) to the close state shown

in FIG 14(A) is miiecgdathynrehableyg tie diaivel 1y geaslidd im dnee aatrbaw M
dlreCtIOp. W direction. Thus, one 71 of the plates is allowed to slide
in the arrow W direction to elevéte the elevating means 70,
thereby elevating the lower spindle 41 and the
recording/playing apparatus 62, resulting in the disc change
state.shown in FIG. 13.

In the closed state shown in FIG. 14(A), one 71 of the
plates further slides in the arrow W direction compared to the
play state shown in FIG. 11(A). Thus, the elevating means 70
descends to lower the lower spindle 41 and the
recording/playing apparatus 62.

In the closed state shown in FIG. 14(A), the driving gear
101 can be rotated in the arrow direction to enter the open
state shown in FIG. 14(B). That is, the driving gear 101 is
rotated to allow the driving rack 103 to slide in the arrow W
direction to abut on a stopper (not shown) provided in front
of the apparatus body 20, thereby meshing the smaller gear
106B with the upper rack 75 on the plate 71 that is stopped in

the arrow W direction. The smaller gear 106B is then rotated

to rotate the larger gear 106A of the speed increasing gear
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According to the horizontal driving neans 100, with respect to the driving
of . the tray 23 and the driving of both spindles 31 and 41 and the

el evating neans 70 of the disc playing nmeans 60 which invol ve
significantly different operational |oads, by freely selecting the

madul es, that is, the pitch radii of the larger and smaller gears 106A and
106B having the sane nunber of teeth, the driving force transmtted from
t he conmmon driving source can be freely set depending on |oads on the tray
23 and el evagé ngp Raie tBeabdregtli 22o H19QES inNeKé , addev woMfiirgyeabhon of
a horizontality maintaining neans 130 for restraining the elevating
posture of vhe thesacagi &Bi.ngInetinss 6frsa,| Ithiee cdester bbitknidevicef éilente to
FIGS. 17 to 22 and 40. 45 The horizontality maintaining means 130 has a
rotating shafatimeldn evgedgdpar e |@e WIaH-nGheprsingi hf iy €GRrER ESt he

plate 81 (the arrow WX direction rotatably supported an he ot her
side plate %Eﬁ?Qﬁrtﬁﬁf?&ﬁﬁaﬂigﬁswb St&ﬂ?ﬁ&pgﬁcegg%qzﬁﬂﬁ?ﬁqnt ot

el nt ai ni ng} evers 432 A g gpsg{;a{ﬁ%mh W8y hghetdng, shakh 181iaL, 1w

Iongltudln positions ‘there l'ever s rOVI ded “at a S|ngle :

or plural ppgétdonsler WA | rRePEQXE B RIS 20 ;i8S ipz b@nfdwsateh@n@l:hy move
with the rotating shaft 131. An engaging pin (an exanple of an engagi ng

section) exbessily gt aldagl 28 Lhtédeatent atiiung tabatérriledd 37 tor ovi ded at the
free end of the horizontality maintaining |ever 132. In addition, an
L- shaped | opeetrmsiberlyl 3wvandnahhe - atvapred direction.
The movement of the tray base 22 and the tray 23 in the
arrow X direction in switching from the open state shown in
FIG. 14(B) to the close state shdwn in FIG. 14(A) is effected
by rotating the driving gear 101 in the arrow M direction.
Aécording to the horizontal driving means 100, with
respect to the driving of the tray 23 and the driving of both
spindles 31 and 41 and the elevating means 70 of the disc
playing means 60 which involve significantly different |
operational loads, by freely selecting the modules, that is;
the pitch radii of the larger and smaller gears 106A and 106B
having the same number of teeﬁh, the driving force transmitted
from the common driving source can be freely set depending on
loads on the tray 23 and elevating means 70 and required
speeds.
Next, the configuration of a horizontality maintaining
means 130 for restraining the elevating posture of the disc
playing means 60 will be described with reference to FIGS. 17

to 22 and 40.
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upper nenber 135 are integrally provided on the other side of the

el evating stand 61 of the disc playing nmeans 60 at two positions in the
arrow WX direction and in parallel in this direction. The | ower nenber
134 fornms an upward receiving surface 134a and the upper nenber 135 forns
adownward pressing surface 135a. A receiving surface 134a and the
pressing surface 135a form an engagi ng groove 136 that appears |ike a |ong
hole in the lateral direction as seen fromthe |[|ongitudinal direction. The

engagi ng pi n 133rHe Hefzoduhede § Omasid dakilng aegage1vdthad he wt@agngg groove
136 to rotationally nove around the axis of the rotating shaft 131 during
t he el evat sivaftand ll @senddngf pahal ks owiphayihegsitdhnsg 6direfiothef the
conponents 131 to 136 constitutes an exanple of the horizontality

mai nt ai ni ngphethB U I¢heparreyt VaXk ndieation Jelaadarphatalplly | sirRantg§dpest ur e

of the disc playing nmeans 60. According to the horizontality maintaining
means 130, thR OWISR &tidgPAeSRS29D of i APRATRERE BAYY riGnt VmsReegd71 and

81 to allowthemta .slide.in_opposite dir iQns. .Thus, t o ear 92
rotates in l?%’é’|bzo(?nnstea %‘Yt ﬁ‘gl%%ﬁgrﬁ? % Veornse%%% 6f St ﬁrelbe%f% %ag “fl%mr (t)"%1 ate the
cam cyl i ”de£-o'9éltirﬂ§ e Alred W E'@g%@@ f@x{Bithc‘ﬂlrnaQZFBQiEi’éﬁé e Fangeoove

96 formed in the cam cyli nder , thereby elevating and | owering the pin
65 engaged weddird hEl2 Gy Beopyevied adl 4 hameby synphupabusdsitdloesat i ng and
| owering the pin 66 engaged with the cam groove 85, by the corresponding
anount due tvbpaties mmoenertl ehdsheocasn oy dovec8atiboriibd heve haltdt de plate

81. Thus, the disc playi ngl means 60 el evates and |lowers_in
rotating shaft 131. An engaging pin (an example of an

engaging section) extending parallel with the rotating shaft
131 is provided at the free end of thé horizontality
maintaining lever 132.

In addition, an L-shaped lower member 134 and an L-shaped
upper member 135 are integrally provided on the other side of
the elevating stand 61 of the”disc playing means 60 at two
positions in the arrow W-X direction and in parallel in this
direction. The lower member 134 forms an upward receiving
surface 134a and the upper member 135 forms a downward
pressing surface 135a. A receiving surface 134a and the
préssing surface 135a form an engaging groove 136 that appears
like a long hole in the lateral direction as seen from the
longitudinal direction. The engaging pin 133 is configured to
slidably engage with the engaging groove 136 to rotationally
move around the axis of the rotating shaft l3l.during the

elevation and lowering of the disc playing means 60.
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the arrow Y-Z direction. That is, FIGS. 17 to 19 show a state in which the
di sc playing neans 60 is lowered in the arrow Z direction, whereas FIGS.
20 to 21 show a state in which the disc playing neans 60 is elevated in
the arrow Y direction. Wiile the disc playing nmeans 60 is el evating and
lqwering in this manner, in the horizontality maintaining means 130 the
engagi ng pin 133 is slidably engaged with-the engagi ng groove 136 and is
thus el evated and | owered in response to the decent and descent of the

di sc playing neanfeblomdditdhtd hS1NQLi 188t 8bhLYi fldY alieRAmbe¥ess dig2 with
the engaging pin 133 integrated therewith are rotationally noved with the

rotating 4horikahtalddytmaimiainioramernsoyeot her ergagiaigipgnthd3 ar ound
the axis of the rotating shaft 131. Thus, the disc playing nmeans 60 can be
el evat ed anelevewengdandli levarsing poseupai pfothdotisomlayiiing maans abhi ng

| evers 132 to restrain novenents other than the el evation and | owering

that is, to restP&Fﬁrﬁhégr%ﬁeﬁq%nﬂ%rlﬁﬁvéﬁéhﬁyo@a%ﬁﬁﬁlﬁﬁﬁﬁ:ﬂ&P&?lhéonéﬁﬁé 60.

The hori talit t d.of .th t h ft
Toe o 2CnL ot 8 RASLELAD TG0 10 \3eECIBRSS il 91 20 he

hor i tali 2 |1 t
SRR ROV

mai nt ai ni ng Jeaven2133+apds P atdsPHondiet Rot lﬁﬁerlﬂé@émé}& YRldhel3dl osocgdat the
engaging pin 133 is slidably engaged with the engaging | ocking groove 36

provi ded i n glleedi 80 pbagteigthe aFracatliaded andittrrprdted kathzehéatamy
mai nt ai ni ng neans 130
gear 92 to rotate the cam groove 96 formed in the cam cylinder
94, thereby elevating and lowering the pin 65 engaged with the
cam groove 96, and thereby synchronously elevating and
lowering the pin 66 engaged with the cam groove 85, by the
corresponding amount due to the movement of the cam groove 85
formed in the other plate 81.
Thus, the disc playing means 60 elevates and lowers in
the arrow Y-Z direction. That is, FIGS. 17 to 19 show a state
in which the disc playing means 60 is lowered in the arrow 2
direction, whereas FIGS. 20 to 21 show a state in which the
disc playing means 60 is elevated in the arrow Y direction.
While the disc playing means 60 is elevating and lowering
in this manner, in the horizontality maintaininé means 130 the
engaging pin 133 is slidably engaged with the engaging groove
136 and is thus elevated and lowered in response to the decent
and descent of the disc playing means 60. Then, the

horizontality maintaining levers 132 with the engaging pin 133

integrated therewith are rotationally moved with the rotating
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rotationally noves around the axis of the rotating shaft 131 when the disc
pl.ayi ng apparatus 60 el evates or |owers. Thus, when the disc playing
apparatus 60 el evates or |owers, the engaging pin 133 provided on the

hori zontality maintaining |lever 132 and parallel with the rotating shaft
131 contacts the engaging groove 136 in the disc playing neans 60 and
slides to enable the rotational novenent of the disc playing neans 60 to
be restrai ned, thereby maintaining the horizontal posture of the disc

pl ayi ng mearsagl. 180 e6ldidt Ditord1a ydneee pthy i diyagEaes pha 133 ehemadddthend

| owered by engaging the lateral pair of pins 65 and 66 - 48 provided on

t he di sc pl axisgofiethe BOtawiny tsh@fltatlélal pair of cam grooves 85 and 96

provided in the elevating neans 70.’ Accordiqgly, the el evating nmeans 70
requires only th&h8fngkhe $isq RIRYERM HRBdT R0 smbe séevasedndnd| i ding

t rok f ot I I 70 b d dtq. tify the di
stroke of 1o, ceh8ighing TEATe 10 can Do edboed 4 sompatLive Lbe o
gEPh?‘“' sm ﬁ%%fggr 1?%“98‘0 L09-1:9, TRGHERYL ”Qtlgeexarthja‘?xl}fg\ta LhevRprdz ol -

rrving neans , e rotation o a rrving source 1 COﬂSIStlng (0] a

notor that qameRend!i vea:fos Wardl rd raaskvae drot 4d1@neQnkbgemnaht 0vE ofhed gear
train 149 provided on the horizontal-driving neans 100, and the

configurati @isef paageay médms 6051 provided in a vertical -driving system
for the spacers 38 will be described with reference to FIGS. 23, 24, and
40. The driving Sber berizontakisivsmaigtefningoreang Hat0 dgncpeposed of

the rotating shaft 131 extending parallel with the sliding
direction of tne plate 81, the horizontality maintaining lever
132 that can rotationally move with the rotating shaft 131,
and the engaging pin 133 provided on the horizontality
maintaining lever 132 and parallel with the rotating shaft 131
so that the engaging pin 133 is slidably engaged with the
engaging locking groove 36 provided in the disc playing.
apparatus 60 and thus the horizontality maintaining means 130
rotationally moves around the axis of the rotating shaft 131
when the disc playing apparatus 60 elevates or lowers. Thus,
when the disc playing apparatus 60 elevates or lowers, the
engaging pin 133 provided on the horizontality maintaining
lever 132 and parallel with the rotating shaft 131 contacts
the engaging groove 136 in the disc playing means 60 and
slides to enable the rotational movement of the disc playing
means 60 to be restrained, thereby maintaining the horizontal
posture of the disc playing means 60.

In addition, the disc playing means 60 is elévated and

lowered by engaging the lateral pair of pins 65 and 66
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driven forward and backward is fixed to the front of the apparatus body
20, and an elastic belt 146 is extended between a transm ssion pulley 143
nount ed on an output shaft 142 of the driving source and a passive pulley
145 rotatably provided in the mddle of the apparatus 20 via a shaft 144.
As; cylindrical gear 147 is fixed to the bottom surface of the passive
pul l ey 145. The conponents 142 to 147 constitute an exanple of the speed
reducti on mechani sm 141 for connecting the rotation of the driving source

140 to. the ghdwided @Raktnd0disd%H1dYVimxHRne b Lhenoere 1d@idnil49ipreyi ded
on the horizontal-driving neans 100 is conposed of the driving gear 101
of the hori zoi ajroiviesi 8§ aRANS6 lEKbwideda inatge- dlavet ftg neassd V@ .gear 108
integrated with the driving gear 101. The gear train 151 provided in the
verti cal - driAdarydingdiyemther et éreasiger areninds 7Rasequpassi ol yadre B329peovi ded
opposite to the cylindrical gear_ 147 and is rotationally installed on the
appar at us bR Py iCRMa IERAVES 183218 ASy| iSRdFh8af L BRG nf 559%sh Afe&Pe154 i s

fixed to the bottom surface.of the passiv ear. 152, first j.ntermedi ate
gear 155 tha evcaécnlsr}gaﬁeﬁlsrrzg hed! \%ﬁ ffe[q?llge?r gﬁsﬁ?ﬁge?%hf%’éaﬁh%f&%
rotatably provig the.gkeyqting base 42 of the disc holding neans 30
via a shaft %%égﬁghg&g seéond ?nternediate gear 157 that constantly neshes
with the first infexuredhat eongeqirabivn S Qf 8babhyreaeyt dad feaeBmvi a a

shaft 158. The conponents 152 to 158 constitutes an exanple of the gear

train 151 prwi ded icennkeetiegt tcathalrdndivigngsystenidbrof hehe horizontal-
driving means 100, the rotation of a driving source 140
consisting of a motor that can be driven forward and backward,
the configuration of a gear train 149 provided on the
horizontal-driving means ldO, and the configuration of a gear
trathISl provided in a vertical-driving system for the
spacers 38 will be described with reference to FIGS. 23, 24,
and 40.

The driving source 140 consisting of a motor that can be
driven forward and backward is fixed to the front of the
apparatus body 20, and an elastic belt 146 is extended between
a transmission pulley 143 mounted on an output shaft 142 of
the driving source and a passive pulley 145 rotatably provided:
in the middle of the apparatus 20 via a shaft 144. A
cylindrical gear 147 is fixed to the bottom surface of the
passive pulley 145. The components 142 to 147 constitute an
example of the speed reduction mechanism 141 for connecting
the rotation of the driving source 140 to the driving gear

101.
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spacers 38. The second internedi ate gear 157 constantly neshes with the
ring-like gear 43b of the disc holding nmeans 30. Next, the configurations
of a switching gear 161 and a drive-switching neans 165 for allow ng the
switching gear 161 to slide in the axial direction will be described with
reference to FIGS. 23, 24, and 40. The switching gear 161 is provided
opposite to all of the cylindrical gear 147, the passive gear 108, and the
passi ve gear 152. - 50 The switching gear 161 can slide (el evate and

| ower) and rdmtexdnplleh@faxhal géar entdion 1A prokafiéd &2 dfhreom t he

apparatus body 20. The switching gear 161 consists of a |arge-dianeter
gear sect honiddyitte -kixtiviogsmeans ylhksiesoniposedt hé thy¢ i dliriics ggear 147 and
a smal | -di aneter gear section 161B provided on the bottom surface of the

| ar ge- di ahBl e?f gt hard@onsaliSlavingdeans dfi%ngngedr La%de 14405 rgured to

be wurged downward b conpressjion spring 163 .and to el evate against the
force of Pﬂ%sb%‘?rpﬁeeas%i&? §'§?Fﬁ§a*i%‘§ "bi/)ﬂ}re GV IRE IR T vint andgbackward
novenents of t drj.ve-sw.t ching .85 NSLSE 9 pl unger or a

| ever. Furt her%r:rl%? eg,éaf’ﬁe&\gvﬁ%t é%?nﬁr%%%?gdlé% it(sh%cg%?i&ég?le rslf){’lt at when the-
drive-sw Eﬁbké&g ANl 63 alce r8088 dRAYi NG vieS gehoWes 2o ki fidey el astic
force of the conpression spring 163, the snmall-dianeter gear section 161B
meshes wi bppbdetpassitte ayddnhdtBanngesn dvatandhés rheatidnes-lsmi t chi ng
means 165 operates to elevate against the force of the conpression spring
163, the Lasgelbédnmt esheg@ppasetts opodB1M mghas shiefh 153. A :

cylindrical transmission gear 154 is fixed to the bottom
surface of the passive gear 152. A first intermediate gear
155 that constantly meshes with the transmission gear 154 is
rotatably provided on the elevating base 42 of the disc
holding means 30 via a shaft 156, and a second intermediate
gear 157 that constantly meshes with the first intermediate
gear 155 is rotatably provided thereon via a shaft 158.

The compdnents 152 to 158 constitutes an example of the
gear train 151 provided in the vertical-driving system for the
spacers 38. The second intermediate gear 157 constantly
meshes with the ring-like gear 43b of the disc holding means
30.

Next, the configurations of a switching gear 161 and a
drive-switching means 165 for aliowing the switching gear 161
to slide in the axial direction will be described with
reference to FIGS. 23, 24, and 40. The switching gear 161 is
provided opposite to all of the cylindrical gear 147, the

passive gear 108, and the passive gear 152.
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t he passive gear 152. Then, the switching gear 161 is connected to the
driving source 140 via the speed reduction nechani sm 141, and the
drive-sw tching neans 165 operates to slide in the axial direction in
order to mesh with either the gear train 149 provided in the

hari zontal -driving means 100 or the gear train 151 provided in the

el evation and |l owering driving systemfor the spacers 38. - 51 According
to the configuration of the speed reduction nechanism 141, the gear train

149, the gear thai swilbdnifGeaie 163VWechehinde@1elate bhe Lowaay tary
backward driving is transmtted to the cylindrical gear 147 via the speed
reduct i onrpeabhanisntidlaticad njriekeiohasfis dtedfit 14Q2 tfoometlhee the speed of
the cylindrical gear 147 for nornmal or reverse rotations. During the

slidi ng oRppPREatwst PN QeaThecswidehiee #8a% Hé ldiconsiswpt @fhidg neans 165,
swi tching _nodes are available including at |east the_rotatjonal, driving,

st oppage, 12ZA8-BARRGEFT AN ISTGEIP Mt ABLAWFRR i TR SFERE LY 6 TS PES (! case,

the forward and.backward sw t chi-n de is,controlled to start. with
e o6 e B PRAIKYELE] S GNP Pen sty LU et b L ek ot I

source 14Q¢hBNBdLati gty HefalL dheonl 8hkrQle SMdHNINGgelARhmiSer ifedd G 41,
node switching A conprises play, change, and el evation, or play, change,

stock, andeekewatileona. . .TasleswEWchihighgeBr COAPrisesngliguabdote whange, pl ay,
and open, or stock el evation, change, and open,

urged downward by a compression spring 163 and to elevate

against the force of the compression spring 163 by means of

the forward and backward movements of the drive-switching

means 165 consisting of a plunger or a lever.

Furthermore, the switching gear 161 is configured so that
when the drive-switching means 165 is not driving and is
lowered by the elastic force of the compression spring 163,
the small-diameter gear section 161B meshes with the passive
gear 108 and so.that when the drive-switching means 165
operates to elevate against the force of the compression
spring 163, the large-diameter gear section 161A meshes with
the passive gear 152.

Then, the switching gear 161 is connected to the driving
source 140 via the speed reduction mechanism 141, and the
drive-switching means 165 operates to slide in the axial
direction in order to mesh with either the gear train 149
provided in the horizontal-driving means 100 or the gear train
151 provided in the elevation and lowering driving system for

the spacers 38.
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node switching C conprises stock, change, and el evation, node switching D
conpri ses stock, change, and |lowering, node switching E conprises
el’evation, change, and stock, node sw tching F conprises play, change, and
| owering, or play, change, stock, and |owering, node switching G conprises
| Queri ng, change, and stock, and - 52 node swi tching H conprises el evate,
change, play, and open, or stock |owering, change, and open. In either
mode, during the forward or backward sliding of the switching gear 161

driven by the drhuessuihghifa iR riGarathén dbf WD speeldr ¢8d440ibS
controlled to start wwth reverse rotations instead of normal rotations or
wi th nor mal meghanhiems14Dst evsl gedfr r@4@RS@ 40Ot Blié Ofsar Hiatini $51| namddehe
switching A, the normal - or reverse- rotation line for the driving source
140 i ndi cat ewrilpchliegogean 161 s thiegforwpadi oF opackuhids akdvdhl LA its | ower
position. Thus, in area M the rotation_is stopped because both normal and
reverse rot &heasaistedbrakele qﬁikﬂﬂﬁlFPénSeaﬁrfgb e thel isgeRE of t he

drive-switching neans 16 in area. N, .the _brakes are tak off fromthe
reverse rot dtd ttl8nsf“8?€én’r%@glr4§e haYiR6i SRE . etﬁ%‘?’ecag’eilr’f 398658, r?%écebr akes
are not a | e t g i_Qn . t r e L0 i to

ef f ect intgﬁgghgﬁggﬁapﬁrg?é??%%gghakgg ngkd??ieggﬂfﬁﬁﬁFﬁg°%eg%gé€%%
operates to &Jta¢abas.t hpush ChHG19RRNg16E aBal fistedhaElqasti ¢elorce of

the conpression spring 163, the Iargefgianeter gear section 161A

driven by the drive-switching means 165, switching modes are
available including at least the rotational driving, stoppage,
and backward driving of the switching gear 161. 1In this case,
the forward and backward switching mode is controlled to start
with reverse rotations relative to the rotational direction of
the dfiving source 140 immediately before the start of
switching.

That is, in FIG. 41,

mode switching A comprises play, change, and elevation,
or play, change, stock, and elevation,

. mode switching B comprises elevation, change, play, and

open, or stock elevation, change, and open, |

mode switching C comprises stock, change, and elevation,

mode switching D comprises stock, change, and lowering,

mode switching E comprises elevation, change, and stock,

mode switching F comprises play, change, and lowering, or
play, change, stock, and lowering,

mode switching G comprises lowering, change, and stock,

and
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nmeshing with the cylindrical gear 147 meshes with the passive gear 152, as
shown in FIG 24(A). Thus, after the switching and sliding of the
swi t ching gear 161 has been conpleted, the forward or backward driving by
the driving source 140 is transmtted to the ring-like gear 43b of the
di.sc holding neans 30 via the gear train 151 to rotate the ring-Ilike gear
43b in the normal or reverse direction. 53 |In addition, when the
drive-switching nmeans 165 is not operated and the switching gear 161 is

| overed by the elmasiei switontrg of ddmprisepressvave spriangel6playheand

| ar ge- di aneter gear section 161A is disengaged fromthe passive gear 152,
while the LIpfn,- @ragsPek Heweriubt ichangs1BahesPRRN wi t1 teHéhﬁﬁsg‘Pg gear

108, as shown in FIG 24(B Thus, after t e swtc I|d|n of the
swi t chi ng gé&F”fEﬁtﬁ&sfﬁé@%rﬁdﬁbﬁEFéﬁarﬁhé l?b?%@?g {EL ﬁBnggefng by

the driving pOULS AA0pkSepbl SINE LAY hOnb e ORS Y1 09, g&fge; atQbsifh the

hori zontal -driving nea e "gear Jtrarn tate driving gear

101 in the for7@l 1Q HEVELAErSi IKLHOBeakl LhERC-OREF AL IR 1bRE SW tchi ng
nodes |nclud|ng the rotational driving, stoppage, and reverse driving of

the sw tchiigstgaealr ck6hoanel avetdtaildns dur iviight hersal diatgattfonishenssaad chi ng
gear 161 driven by the drive-swi tching neans 165. Thus, upon sw tching,

t he swi t chi ngf gearerb@l rohatiefsects switching between the two driving
systens starts to nmesh with the gear train 149 or 151 in each driving
system whi |l e caﬂmﬁtndsouﬂnam?%ﬁv%%ﬁﬁﬁﬂlﬂﬁoﬁs BFerEﬁ€R?¥nn$r &eYspages, and

reverse rotat It?a ion r}.%% ent Ll}{é csrhl%ltn%eyo]ugflcgslgé el,l? J.ca %t e%rake-—cn in

its higher position and brake-off in its lower position.
Thus, in area M, the rotation is stopped because both normal
and reverse rotations are braked. In addition, during the
sliding of the drive-switching means 165, in area N, the
brakes are taken off from the reverse rotation to start
reverse rotations, whereas in area 0, the brakes are not
applied to the normal rotation but to the reverse rotation to
effect intended normal rotations.

When the drive-switching means 165 operates to elevéte
the switching gear 161 against the elastic force of the
compression spring 163, the large-diameter gear section 161A
meshing with the cylindrical gear 147 meshes with the passive
gear 152, as shown in FIG. 24(A). Thus, éfter the switching
and sliding of the switching gear 161 has been completed, the
forward or backward driving by the driving source 140 is
transmitted to the ring-like gear 43b of the disc holding
means 30 via the gear train 151 to rotate the ring-like gear

43b in the normal or reverse direction.
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fromnutually abutting to obstruct the sliding of the swi tching gear 161
t hereby enabling the rotation to be positively transmtted. As a result,
the sharing of the driving source 140 and partial sharing of the driving
systens are enabled to reduce the nunber of required parts and thus the
size of the apparatus. 54 The use of the elastic belt 146 as part of the
speed reduction nechanism 141 causes the lateral pressure of the elastic
belt 146 to remain in the driving systemafter the driving source 140 has
st opped drivi ng, Inheddbygioncreesi e ldrdse-eiieching wesamnst Hé Sswst st ng gear
161 is disengaged from the driving systemto which it has been connected
prior to sWReHsted. ardushet slel vdparg tgeans 161 ot hevered byt ¢hgagéastind
reverse rotations effectiveég elimnates this disadvantage. In addition,

since upon dARAMEISHAECRPPRECTHON MRTLEE 16 dr af hBnkt: 4 THAMEGAT 0F R he
swi tehing gegl. 16} 8,200 ol Led, dia Sag! (it h.Lbe, ditest g opposite to

the rotation I'récfion o i ving sys he “dea as been

connected prify @13 GREEGr 416 TQIALIAN 16BSRLs BYs L h Icher Ehas_@a}e
driving after its stoppage can be stopped to reduce the standby tine from

t he stoppageyefr dwoigyi Bg phowr i FIW ahisng ulhik, t Aetsmidrhisikg tBREdRg 1 S
entered, thereby reducing the disc change tine. In addition, the
confi gurati egnd gdildgnghefethgtswithdiingl 4@airs 1par has ubear caipflecedvethe
reducing switching | oads caused by the lateral pressure of the _elastic
bel t 146. NeQIwamie ofoRAFEWREE i I W% By §8egdpl il it SRURGRy Itans

transmitted to the driving gear 101 of the horizontal-driving
means 100 via the gear train 149 to rotate driving gear 101 in
the normal or reverse direction.

In these operations, the switching modes including the
rotational driving, stoppage, and reverse driving of the
switching gear 161 are available during the sliding of the
switching gear 161 driven by the drive-switching means 165.
Thus, upon switching, the switching gear 161 that effects
switching between the two driving systems starts to mesh with
the gear train 149 or 151 in each driving system while
carrying out a few repetitions of rotations, stoppages, and
reverse rotations. Consequently, the teeth tips are prevented
from mutually abutting to obstruct the sliding of the
switching gear 161, thereby enabling the rotation to be
positively transmitted. As a result, the sharing of the
driving source 140 and partial sharing of the driving systems
are enabled to reduce the number of required parts and thus

the size of the apparatus.
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170 will be described with reference to FIGS. 25 to 27. The disc gap

mei ntai ning means 170 is configured to advance between housed discs

‘adj acent to a played disc in the vertical direction. The disc gap

mai ntai ning neans 170 is provided between the disc playing position B and
the disc housing position A and is conposed of a shaft section 171
rotatably 55 supported on the elevating base 42 of the | ower spindle 41
and levers 172 connected to the shaft section 171 at two | ateral
positions. Advamthengseecoifi ahe 4IY3stimtbedan 1ddvancpabetafarheadpeaednt housed
discs are provided at the tips of the respective levers 172, and are each
conposed of redwrtsipfotecheaien 1¥BcaurpsI e lrE9FAY RS jodné&bron and

t hat di rectlil cont act e end surfaces of tg% respective discs Igcat ed

above and b%_"i')%’t%_é’el&f ;{ﬁéstﬁﬁ%m‘%ﬂh 7 3 GTI¥pBY at et A Sad &88nt discs
inthe vergical dif ‘?Jﬁ]:téeorlzi@t REs pét?‘g;?%s% .il?reipﬁgngﬁ%«%tgglitncc’:(ﬁé‘rl‘éggggn)' N

bet ween the drscs’ w out "separatin emin ve

this case, {bhgid WrAMACWAGNSERE APS:hidLheal N8 fli 5 SARIRIGALAERLRY
means 170 are provided approximately symtetrically around a centerline

common t o tbke phdikeichqang steausedwliccsit Hae dess gapnedidd gdilorg tseans 170
is configured to be driven by the elevating neans 70. That is, the disc
gap nui nt aswirghimeans ThiG i $heonépeuiteicbnso ofseotaspeisg sitppagesvi ded

bet ween the di sc gap mai ntaining neans 170 and the elevating gap 42 to
stand the | E9epEse Zrbatigngerifachbiely fdirdaganci Ayl s sttsasiyentrgepackwar d

fromthe end Surféugghfgi&%hesince upon driving switching, the initial

rotational direction of the switching gear 161 is controlled
to start with the direction opposite to the rotational
direction of the driving system to which the gear has been
connecﬁed prior to switching, the rotation caused by the
inertia of driving after its stoppage can be stopped to reduce
the standby time from the stoppage of driving prior to
switching until the switching mode is entered, thereby
reducing the disc change time. 1In addition, the 'configuration
uéfgg the elastic belt 146 is particularly effective in
reducing switching loads caused by the lateral pressure of the
elastic belt 146.

Next, the configuration of a disc gap maintaining means
170 will be described with reference to FIGS. 25 to 27. The
disc gap haintaining means 170 is configured to advance
between housed discs adjacent to a played disc in the vertical
direction. The disc gap maintaining means 170 is provided
between the disc playing position B and the disc housing

position A and is composed of a shaft section 171 rotatably
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upper and |l ower discs. A lever-shaped camfollower 175 is provided at the
end of the shaft section 171, and a cam body 176 is provided on the inner
surface of the other plate 81. The conponents 171 to 176 constitute an

exanple of the disc gap naintaining nmeans 170. According to the disc gap
mai nt ai ni ng neans 170, the plate 81 noves to the disc playing 56 position
Bto allowthe camfollower 175 to act on the cam body 176 to incline the
| evers 172 toward the disc housing position A against the force of the

spring 174g,LBekely of! { oW did Jahe nddyassi 19 SEAHONDweE3shOndLy anCearkiet ween
t he adjacent housed discs. Thus, even if the distance between the disc

housi ng pQekkiren1A2asdnidedli 3© Rhayshgfposeddian B7ils atedwoetaserdlhat the
housed discs 1 and 2 and the played discs 1 and 2 appear to overlap one
anot her i npastisponsew, in order to conpactify the apparatus, .as descri bed
above, the discﬁgap mai ntai ning mnmeans 170 advances between the housed

di scs adj acent PEvVEREing| egEdAiSsd 7PnthAk 2% t3FHANH PEEFPBR AR TFIHvent s
the gap from bei narrowed even when_vi bration curs, thereby

bt eventi ng TRHSPHe AR e PR RIS BF BiFmbiPt O HoeePt e 5y e
contact between _the_pla ang, ededisgs dditiean, 785 NgLa t e yli sc
gap naintafﬁ?dgabgaﬁggl¥§g?s é%%%?ggfe toS(%eé &ﬁg Fever; 172, it can be
sinply posifdareda a8Rdrbhgudedisiane tihabdyré®i 1y adedcuskng éhe sinple

configuration. Furthernore, since the disc gap naintaining neans 170 is
confi gur ed dur flacedr bfenhbyrédgeaiseatiings nbacsted (bavie @ad beldwi vl so as
not to deviate fromthe el evating )
planes 173a and 173b to separate these adjacent discs in the
vertical direction (the planes may be configured to advance
between the discs without separating them in the vertical
direction). 1In this case, the two advancing sections 173 of
the disc gap maintaining means 170 are provided approximately
symmetrically around a centerline common to the played and
housed discs.

The disc gap maintaining means 170 is configured to be.
driven by the elevating means 70. That is, the disc gap
maintaining means 170 is configured to use a spring 174
provided between the disc gap maintaining means 170 and the
ele&ating gap 42 to stand the levers 172 in order to move the
advancing sections 173 backward from the end surfaces of the
upper and lower discs. .A lever-shaped cam follower 175 is
provided at the end of the shaft section 171, and a cam body
176 is provided on the inner surface of the other plate 81.

The components 171 to 176 constitute an exémple of the

disc gap maintaining means 170. According to the disc gap

maintaining means 170, the plate 81 moves to the disc playing
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and lowering timngs for the | ower spindle 41 and disc playing neans 60
provi ded by the elevating neans 70. Furthernore, since the disc gap

mei nt ai ni ng neans 170 is provided between the di sc housing position A and
the disc playing position B, the gap can be naintained at a position 57
close to both the disc housing and playing positions A and B, resulting in
accurate gap nai ntenance. In the disc gap nmaintaining neans 170, the
advancing sections 173 that advance between the adjacent discs are

provi ded atpdédietiowd Bad @lebw thatcai efdll ivelr 3yBNEdbr A€t on atheur@mt he
center of the discs 1 and 2, so that the right and | eft advancing sections
173 i nhi bi tlsodhel Housed ndildoe fhenleverd ilVingoweldt the dise Heyusliaged di sc
to maintain a stable gap despite adverse effects such as the inclination
or vibrati oPPSHIIAMS AFFdNatushe FeFehafmdhe serase Lhe, adhRifbYng secti ons

173 of the djsc . gap . maintaining neans 17 re conposed of the planes
havi ng theajsi%"f]ﬂg‘i &ﬁ‘&ia ,anﬁ,ﬁ%g RS9 g‘fﬁ’t e Sggenﬁ%pb‘?ﬁ‘ferﬁna?:ﬁieng neans
170 advancegdﬁféé/ﬁier}m%%dt\égsggused di scs adjacent to the played disc in

I Tec

the vertica ion, It can farget a single point in the gap between

the discs 1 and ghdd, RA@W d¢ +ABI @1 Hsaddy HlitsRLACERBNE $sOGRUJiinRY When the
disc gap nmintaining neans 170 is advancing. In addition, since the disc

contact surpecisiar & tdnel aieotibhspl phwesik/ Iwsdrdoh78bis sédubigdy slboadaton t he
end surfaces of the discs 1 and 2 can be reduced to prevent the advancing
section frobhddienpashuddisicsod ande eprd dfhea lpd agiedcdiscs 1 and 2 appear

to overlap one another in a top view, in order to compactify -
the apparatus, as described above, the disc gap maintaining
means 170 advances between the housed discs ddjacent to the
played disc in the vertical direction and prevents the gap
from being narrowed even when vibration occurs, thereby
preventing accidental track shifts or damage to ﬁhe disc
caused by the contact between the plgyed and housed discs.

In addition, since the disc gap maintaining means 170 is
configured to have the levers 172, it can be simply positioned
and the gap can be stably maintainéd using the simple
configuration. Fufthermqre, since the disc gap maintaining
means 170 is configured to be driven by the elevating means
70, it can be driven so as not to deviate from the elevating
and lowering timings for the lower spindle 41 and disc playing
means 60 provided by the elevating means 70.

Furthermore, since the disc gap maintaining means 170 is
provided between the disc housing position A and the disc

playing position B, the gap can be maintained at a position



Next, the configuration of a covering neans 190 that is rotatably
supported on the apparatus body 20 and that can cover at |east a part of
t he opening 10a forned due to the protrusion of the tray 23 to the second
position will be described with reference to FIGS. 1, 4, and 28 to 33. The
58 first position in the apparatus body 20 at which the disc can be

pl ayed corresponds to the disc playing position B, while the second
position outside the apparatus body 20 at which the disc can be renoved
and changed closedpomdsht the disc hanpug) ananglelangepqoistiamen ACaat Bhi ch
the tray 23 protrudes out from the apparatus. The covering neans 190 has
| evers 191 tHe3ukying dgnapgEryate yppwmaddtenange -appar at us body 20 and t hat
rotationally nove in response to the novenent of the tray 23. The | ateral

pair of |evers 191 %ferCedrRtBHWaINR9 I€8rsl 170t athorRdvansiindg shaft
192 r ot at abl pport h t body, 20, .The |eyers 191 have a
pair of prot %?J%]’L&n%%ol?ﬁl gﬁél&ﬁ%ﬁ% abaelr{ZJeielno}cégFead&% 7o i‘#ﬁﬁceﬁ frleat erally
symet ri cal | y-&r Qund diheneCenbepoofc {di dinst ;reraﬁm&éw%wﬂa%ﬂ ray 23
and that are spaced at an interval smaller than the outer dianetéer of the
smal | - di anet efodlidahe cEhteppposesle adidscs0fl taha pr, ok uehdg tHROMiiGBRS aA83 are
each forned into a sawteet h-shaped uneven surface 193a. Furthernore, a
passi ve | eveltel®4advancinggsacedons t 73 hehibtiter theehoysehdicfcs from
rotational -noving shaft 192, and is also integrated with a passive cam 195
that faces r&2fhedrIwi&dathEe revehe pleyeshdigasspvBainvain @oetabde gap

rotationally, nmoved . , . . .
ydesp:.te adverse effects such as the inclination or vibration

of the apparatus.

Furthermore, since the advancing sections 173 of the disc
gap maintaining means 170 are composed of the planes having
the sharp junction, when the tip of the disc gap maintaining
means 170 advances between the two housed discs adjacent to
the played disc in the vertical direction, it can target a
single point in the gap between the discs 1 and 2 to provide
margins for displacements occurring when the disc gap
maintaining means 170 is ad&ancing. In addition, since the
disc contact.surfaces are the smqoth planes 173a and 173b,
sliding loads on the end surfaces of the disés 1 and 2 can be
reduced to prevent the advancing section from being caught on
the end of the disc.

Next, the configuration of a covering means 190 that is
rotatably supported on the apparatus body 20 and that can
cover at least a part of the opening 10a formed due to the
protrusion of the tray 23 to the second position will be

described with reference to FIGS. 1, 4, and 28 to 33. The
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rearward to assune a horizontal posture. A cam?22d is formed on the other
siide of the tray base 22 and on the bottom surface of the |ongitudinal

m ddl e of the base 22 to slide under the passive cam 195 to stand and
rotationally nove it when the tray base 22 is noved in such a 59 way as to
pr.otrude in the arrow Wdirection. This configuration allows the |evers
191 to be rotationally noved when the cam 22d provided on the tray base 22
contacts and urges part of the lever 191 for rotational novenent as the

tray 23 is albomeshdaiOtinhudte MopLOYEls ¥bdy NBAL: CAM AP Bh2 28 sles Lar med
on the other side of the tray base 22 and on the bottom surface o? t he
base 22 bebweglhaydds daigispodisato sl &N lialysnhr podieish slhenilknear cam
body 22e is configured to abut on the stood and rotationally noved passive
cam 195 frohhe heedonshtpasd tbphngutslbdw el apptaaticonabdyy veatt M ipasshee cam
195 in the _horizontal direction and to then sit above the horizontally

br ought - dowR: PASTIV P& &PMPYSt 3nd nRrdnged corresphaiingto defdisst agmpurat he

di rection iQ %hich it is.%tood and rotationall¥ noved while the tray 23 is
movi ng. The®RBnpoiidft FOPGEIPE 0Bt CHNTH thitse taAY et AnPTRE Bd8shQutc beRi ng .
nmeans 190. fggording .t the covering neans 190, when the tray 23 is at the
di sc playing position B after noving in the arrow X direction together

with the tray basee ZbvdrifgbasshyerdEvals 1% e31d15hech gvens %%%a@%ﬁl?r ought
n

down and rotationally noved rearward, as shown in FIGS. 28 and 29.

al | owi ng t heuppartB dro theotppaeatunrbddie 2 sadpkByt Ngptationally move
in response to the movement of the tray 23. The lateral pair
of levers 191 are integrated with a lateral rotational-moving
shaft 192 rdtatably supported on the apparatus body 20. The
levers 191 have a pair of protruding portions 193 that are
located approximately laterally symmetrically around the
center of the disc 1 or 2 placed on the tray 23 and that are
spaced at an interval smaller than the outer diameter of the
small-diameter disc 2. The opposed ends of the'protruding
portions 193 are each formed into a saw-teeth-shaped uneven
surface 193a.

Furthermore, a passive lever 194 is integrated with the
other (left) end of rotational-moving shaft 192, and is also
integrated with a passive cam 195 that faces rearward when the
levers 191 and passive lever 194 are rotationally moved
rearward to assume a horizontal posturé.

A cam 22d is formed on the other side of the tray base 22
and on the bottom surface of the longitudinal middle of the
base 22 to slide under the passive cam 195 to stand and

rotationally move it when the tray base 22 is moved in such a
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position B to the disc renoval and change position C, the |I|inear cam body
22e is positioned above the horizontally brought-down passive cam 195 to
inhibit the passive |ever 194 and the |l evers 191 from being deflected in
the direction in 60 which they are stood and rotationally noved, as shown
in FIG 30. Once this protruding novenent has caused the tray 23 to
protrude and nove to the disc renoval and change position C, the cam 22d
on the tray base 22 slides under the passive cam 195 to stand and

rot ati onal maymagetbt pbaseed®nid heCarrofif ®Cdireddsighowrnig FI GS. 31 to 33.
Then, the standing and rotational novenment of the passive cam 195 causes

t he | at er alcopdiigusftitrvalbow theo lewerat bYl atd b aicataitdpaklyy moeesd vi a t he
rotating shaft 192 to stand both | evers 191. Thus, both sides (at |east
part) of t&eSpERPngatod2d fRIFGHEGeduent Bhe her 3y asssiZdn contepdstaay 23 to
the disc rempval _apd chan osition_C are covered by the protruding
portions 1939t Bath %g %?ﬁ%&rh 1|9g\,£?§ QHat 190 gy movemens astHee disc 1 or

2 is manualtlr)éy_rggoégdaﬁ&m%lk}g%gr@ér@?at the disc renoval and change

position C or i s changed. guen , the tray 23 is noved in the arrow

X direction togetbevertd 1 @¥mbBs8y 222 te dJARAM oaaPhbogyn2€e abuts
on the stood and rotationally noved passive cam 195 fromthe front to

aut omat i calsliglebpif nghdownaynshyeo2at kadabh yt®usstdeen spaFaceeccaphd Faden t he
horizontal direction, thereby returning the tray 23 to the disc playing
posi tion BZ2&sbeRyRAN| ht¥F|Engitz@iiand @fddle and its front end. The

linear cam body 22e is configured to abut on the stood and
rotationally moved passive cam 195 from the front to bring
down and rotationally move the passive cam 195 in the

_ horizontal direction and to then sit above the horizontally
brought-down passive cam 195 to inhibit it from being
deflected in the direction in which it is stood and
rotationally moved while the tray 23 is moving.

The components 191 to 195 constitute an example of the
covering means 190. According to the covering means 190, when
the tray 23 is at the disc playing position B éfter moving in
the arrow X direction together with the tray base 22, the
passive lever 194 and the levers 191 are brought down and
rotationally moved rearward, as shown in FIGS. 28 and 29.

In allowing the tray'23 to protrude from the disc playing
position B to the disc removal and change position C, the
linear cam body 22e is positioned above the horizontally
brought-down passive cam 195 to inhibit the passive lever 194

and the levers 191 from being deflected in the direction in
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As descri bed above, when the disc 1 or 2 is manually renoved or changed
and if the small-dianeter 2 is likely to accidentally fall toward the

i nside of the apparatus body 20 through the opening 10a forned due to the
opening of the tray 61 23, the end of the small-dianeter disc 2 is caught
bet ween the saw-teeth-shaped uneven surfaces 193a fornmed on the pair of
protrudi ng portions 193 provided at an interval snmaller than the outer

di aneter of the small-dianeter disc 2, as shown by the imaginary lines in
FI GS. 31 towB3cht heerarersdvodt iand rhtat somdllydimmiveder adi shodnf i@l | i ng
into the apparatus body 20. In this case, since the snmall-diameter disc 2
i s caught B8t ween the sawteet h- shaped uneven surfaces 193a, it is also

i nhibited from v§rtic‘%{irnove nts to grevent its end from floating and

passing beyond t A& protrud vy BEHPFRCITRENTHRS catReddrEe FEaYiZ %P caught
bet ween thep%UE%@&gsaﬁ@%vdA%od‘éﬁgrb??g 2 @ovfai%etarﬁ% Egtﬁgtaggﬁglsj_ﬁo\ég@nt of

the levers 191 are automatically driven . cam r-’‘cam

body 22e prewkdesmormd s thay t23yl Ba8E08s 410 ReRnQkrCRASeL LS o d ray, 23.
Accordingly, even if the disc 1 gr 3 is pressed tnowgrg thgglglﬁ%ve%i%r& of the

appar at us baody 20 stidde aehtrechiignalbe hexeric bAtedt Be LBYEESn 19 ane
precluded frombeing rotationally noved and brought down, thereby ensuring
to prevent ah&hewscin FHGS2 Blokef 3Bt i Nihémt chehetapgangt asd boskyat i2halNext ,
the configuration of detectign neans 180 partly responsible for control
will be desE‘P?’B‘&ﬁ“W?‘ﬁ Gher PasRdEet pamFl Bs.cansasd the. 1¥herabiraiy &f means

180 ConSiSt§e9£r§ BPYR be integrally rotationally moved via the
rotating shaft 192 to stand both levers 191.

Thus, both sides (at least part) of the opening 10a
formed due to the protrusion of the tray 23 to the disc
removal and change position C are covered by the protruding
portions 193 integrated with both levers 191. 1In this state,
the disc 1 or 2 is manually removéd from the tray 23 at the
disc removal and change position C or is changed.
Subsequently, the tray 23 is moved in the arrow X direction
together with the tray base 22, the linear cam body 22e abuts
on the stood and rotationally moved passive cam 195 from the
front to automatically bring down and rotationally move the
passive cam 195 in the horizontal direction, thereby returning
the tray 23 to the disc playing position B as shown in FIGS.
28 and 29.

As described above, when the disc 1 or 2 is manually
removed or changed and if the small-diameter 2 is likely to
accidentally fall toward the inside of the apparatus body 20

through the opening 10a formed due to the opening of the tray
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of detection switches provided on a fixed substrate 181 integrated with the
apparatus body 20 and a group of operation cans provided on one 71 of the
pl ates and the tray base 22. The group of detection swi tches provided on
the fixed 62 substrate 181 consist of an open switch 182, a first switch
183, and a second switch 184 .arranged in this order fromfront to rear. In
addition, one 71 of the plates has thereon a first operation cam 185 and a
second operation cam 186 that sinmultaneously turn the first and second

swi t ches 18323ndti8Zendmf &hehsmal bpkiatater @dgcld7is hedudhiy etk the
first swtch 183 on, and a fourth operation cam 188 that turns only the
second swit ch2Y8¥eH-shamer: Nneper atutircesmle8e ferpedvoniethe prirheft ray

base 22 to turn onAl. t he open sg@%oh 182 on, as shown in FIG 3. The
conponent s 1Bi°to” PRTEEPLEL &2 ArPEXAA5% a5 aphéntertak tsm Legatbanso.

According to_{he ci. an 30, en.one. 71 of the plates noves to
the playing %%%l?‘%g%fe C{lﬁg‘%tg?rg? ?lith% Ssmea\(,:ig‘ﬁgl%‘g?:ﬁfi %hs%a?m fS"’SSgﬁH“lBB

si mul t aneoust ye t tkdyid fis 0 i bghe t o, det ect
that the dise ists b%%,pllé?g%i,ﬁg;i%%co%qt i %%oeﬁ%%?éﬁ%rhdﬁ%%&%@ﬁnghe

posi tion, i nsmalbrdiametldrowiseqei fash ek Tiﬁtb%ﬁé%‘ﬁﬁ%tu@%@dﬁ' .
16(A)). Wien one 71 of the plates noves to the change position, the third
operation cam 187Itnt his calsy,t hencd ithet smmilledidd8ton disaet ést chbightt he
disc i.s to be changed, based on the novenent- to the change position, in
order to al POWIhiNedatoherbh-ShpRas appyencgutteees|@3a16(B) s also

inhibited from vertical movements to prevent its end from
floating and passing beyond the protruding portion 193. Thus,
the disc is firmly caught between the surfaces 193a.

As described above, the rotational movement of the levers
191 are automatically driven by the cam 22d and linear cam
body 22e provided on the tray 23 in order to open or close the
tray 23. Accordingly, even if the disc 1 or 2 is pressed
toward the interior of the apparatus body 20 while contacting
the levers 191, the levers 191 are precluded from being |
rotationally moved and brought down, thereby ensuring to
prevent the disc 1 or 2 from falliﬁg into the apparatus body
20.

Next, the configuration of a detection means 180 partly.
responsible for control will be described with reference to
FIGS. 3 and 16. The detection means 180 consists of a group
of detection switches provided on a fixed substrate 181
integrated with the apparatus body 20 and a group of operation
cams provided on one 71 of the plates and the tray base 22.

The group of detection switches provided on the fixed
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Furt hernore, when one 71 of the plates noves to the stock position, the
fourth operation cam 188 turns only the second swtch 184 on to detect
that the disc is to be stocked, based on the novenent to the stock
position, in order to allow 63 required control to be effected (see FIG
16(C)). In addition, when the tray base 22 protrudes to open the tray,

the fifth operation cam 189 turns only the open swtch 182 on to detect
that the tray is open, in order to allowrequired control to be effected.
The oper at i ofrksftaate diBdccehahgerofl airc@peingswetdchsl82ieszrif et abdvehand
that is an exanple of the present enbodinent will be described. The
operation wit§3 bé&dedcrrERAAWYHEGIflddengsangednen this mydgmfrom EpEE 42,
This figure describes timngs for the driving of the driving rack 103, one
71 of the pIé%é?afdr the other plate 81), the camgear 92, the carrier 27,
the tray base 23, LG 23, .t t se_ 42, the elevatipg stand
61, the first smﬁ?%%ﬁ?§%?8¥hégg%égﬁéﬁiﬁﬁgchﬂgggs g%% %?ﬁfa%béh%éﬁf ch 182
and for the qpamtsicat eamt 185 ChRsa Hlotd bBEraPlay SiRife Em%tchange state,
the lower-spindle lowering state, the tray rear state, and the stock
state. Fl GS.silmincnéoshdw aust athes ifinshi ahdt bechnd | switdles drisveRg peans
100 has driven the tray base 22 and the tray 23 so as to protrude fromthe
front panel °FD in thigdappeyationliqasetlisdnthat turmhi ahly hheofemsswewiticd 82

has then caused the driving source 140 to be stopped. In this state, after
the | arge-di ﬁ%f@y &pgcalf?gytqrﬂ?eratlon cam 188 that turns only the

second switch 184 on. A fifth operation cam 189 is provided

on the tray base 22 to turn only the open switch 182 on, as
shown in FIG. 3.

‘The components 181 to 189 constitute an example of the
detection meané 180. According to the detection means 180, -
when one 71 of the plates moves to the playing position, the
first and second operation cam 185 and 186 simultaneously turn
the first and second switches 183 and 184 on to detect that
the disc is to be played, based on the movement to the playing
position, in order to allow required control to be effected
(see FIG. 16(A)). When one 71 of the plates moves to the
change position, the third operation cam 187 turns only the
first switch 183 on to detect that the disc is to be éhanged,_
based on the movement to the change position, in order to
allow required control to be effected (see FIG. 16(B)).

Furthermqre, when one 71 of the plates moves to the stock
position, the fourth operation cam 188 turns only the second
switch 184 on to detect that the disc is to be stocked, based

on the movement to the stock position, in order to allow
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smal | -di anmeter disc 2) on the tray 23 has been changed (or supplied), the
open and close key 13 is pressed to nove the tray base 22 in the arrow X
ditection in order to transfer the - 64 small-dianeter disc 1 to the disc
pl aying position B, as shown in FIGS. 34 and 36. Then, the el evating neans
7Q el evates the recording/playing apparatus 62 to clanp the |arge-di aneter
disc 1 to enter the play state (see FIGS.. 11A, 16A, and 35). In the
meantime, the disc gap maintaining neans 170 is rotationally noved to the
di sc housi ngegosredororttol nel Meaief fethedi d@ndelt .gap.(CAHt er Ihhe di sc has
been pl ayed, the open and close key 13 is pressed again to nove the tray
base 22 in agHaétapRowheRlithettitey bassueh RrQEBMGES tt® ePenr bhle Bsavhown in

FIG 1, thereby allowing the |arge-dianeter disc 1 to be changed or
r emoved froﬁPFhélfFEy Q%raq*PQiﬁ d&detut e PHot il R§SPoFYEbRR 193 on

autonatlcall s .of .the o enj n :

| ar ge- di arret de e%é g % t’%ﬁ(e rfytd'sa%? én*rég?voeffaltlo Fggﬁ‘?’dr?ﬁ‘él‘f%%i de of
t he apparaggﬁtpggytgobérg he opening 10a, the end of the

| ar ge- di aneter disc I's caught between the sawteeth-shaped uneven

surfaces 193a fO'[‘HEdopélr&thﬂ:rp&Jfr thle BLOET tAMgPArY icOngighf8ds@sas not to
fall into the apparatus body 20. After the disc play described above, to
change t he Hasgeibeddaakdes alidcthhtonst Ae éxamp S8 dforrheherkaege- di anet er
disc 1 at the disc housing position A the corresponding one of the No.
keys 12 is §W8§§é68n¢h@hllt¢ﬁedﬂﬁ§iapﬁﬁg means 70 descends to |ower the

recor ding/ pl ayi ng, appar atus, 62,4

%gegescrlbed with reference to the
timing chart in FIG. 42. This figure describes timings for
the driving of the driving rack 103, one 71 of the plates (or
the other plate 81), the cam gear 92, the carrier 27, 'the tray
base 22, the tray 23, the eievating base 42, the elevating
stand 61, the first switch 183, the second switch 184, and the
open switch 182 and for the open state, the close state, the
play state, the change state, the lower-spindle lowering
state, the tray rear state, and the stock state.

FIGS. 1 and 4 show a state in which the horizontal-
driving means 100 has driven the tray base 22 and the tray 23
s0 as to protrude from the front panel 10 in the arrow W
direction and in which the open switch 182 has then caused the
driving source 140 to be stopped. |

In this state, after the large-diameter disc 1 (or the
small-diameter disc 2) on the tray 23 has been changed (or
supplied), the open and close key 13 is pressed to move the

tray base 22 in the arrow X direction in order to transfer the
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cl anper, and the lower spindle 41 |lowers to forma gap between the upper
and | ower spindles 41 and 31, resulting in a state 65 in which the | ower
spindl e has lowered and in which the tray is located at the front position
(see FIGS. 11B and 36). Subsequently, the horizontal -driving nmeans 100
operates to nove the tray 23 in the arrow x direction relative to the

tray base 22 to position the |arge-dianeter disc 1 in the gap between both
spindles 31 and 41 and to transfer the large- dianmeter disc 1 to a position
at whi ch t hemabhteramedfert lda.sicr dy to28hanti dandeydingnpbeit tos 3,1 & eshakwngned
with the centers of both spindles 31 and 41, resulting in a state in which
the |ower 3pi R his ansdbed and. in which the tray is located at the
rear position (see FIGS. ééA and 37). Then, the elevating nmeans 70 el evates

to lift the el et Hnd eX3tiBIFERE t He aLeXPESS EBSIift the | arge-

di aneter di t] ' t ock, st at see FIGS. 12B, 6C, and
38). Then, gg?éFd{fﬁygﬁéﬁgﬁﬁ %Sbgg g?gtﬁ% %ﬁsﬁ?a%ﬁo? ang%% Té?%ﬁf%%§ el evat ed
via the geag;bEaj Nd Thddt anedb3hgnsLalOr (£PIRANI 1R, ONEa Pi fy .the
spacers, the%eby al | owi ng tﬁebla?ge-%iaQQter gisc 1°to géAﬁé%ghgﬁ)fhe
upper spi ndhetBd mdandihe Spaeelis3d8gad henindahaiakemath@gineans 70 descends
to lower the elevating base 42 to forma gap between both spindles 31 and
41, and therabvetieomlaly daveidngonbhasdig0 hdwesringperateson oA novenaintainr ay 23
inthe arrow Y direction relative to the tray base 22. The tray 23 then
returns to the Hrdadndary pdSterohh®d, disedi@st PargNi Rlaved sttdi® 9pemwhi ch

the | ower SQ%Qdéfbﬂgﬁqka%r?% pressed again to move the tray base 22 in
the arrow W direction in such a way as to protrude as shown in
FIG. 1, thereby allowing the large-diameter disc 1 to be
changed or removed from the tray 23.

In this case, the protruding portions 193 automatically
cover both sides of the opening 10a, so if the large-diameter
disc 1 is likely to accidentally fall toward the inside of the
apparatus body 20 through the opening 10a, the end of the
large~diameter disc 1 is caught between the saw-teeth-shaped
uneven surfaces 193a formed in the pair of protruding portions
193 so as not to fall into the apparatus body 20.

After the disc play described above, to change the large-
diameter disc 1 on the tray 23 for the large-diameter disc 1
at the disc housing position A, the corresponding one of the
No. keys 12 is pressed. Then, the ele&ating means 70 descendé
to lower the recording/playing apparatus 62 to open the
clamper, and the lower spindle 41 lowers to form a gap between

the upper and lower spindles 41 and 31, resulting in a state
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and in which the tray is located at the front position (see FIGS. 11B and
36). 66 Then, the elevating neans 70 elevates to lift the elevating base
42 to connect both spindles 31 and 41, and the change state is then
entered (see FIGS. 13, 16B, 26, and 39). Then, after the sw tching node,
the disc holding neans 30 is rotationally driven via the gear train 151 to
nove the spacers 38 between both spindles 31 and 41 up to a position at
which the target large-dianmeter disc 1 can be held at the bottomof the
upper spindie YHicHhete lIdwerelspiatilaghagansvetedlendendswhochowes ddusy

el evating base 42 to forma gap between both spindles 31 and 41, and the
hori zont al - d6i Vpegtedaats the0 fireatt ppeibies tseerdIES.t héBtaag MB)in the
arrow X direction relative to the tray base 22, thereby ?03|t|on|ng t he
enpty tray 23 in %%ewbdémé@ﬁ heBi FOREA iy iny ARaNE1100 HePatates in

which the | ower s dl e omer d and ich the tr is located at
the rear po8i ?‘?‘6%) & hterﬁay tszl‘?e 8 5 St ?ﬁﬁo‘ﬁe)&\rgs}rfﬁté‘f’élvﬁgétf‘ée 159 t“Fhe

el evati ng b reb t ng the
tock stat o nak etS L BiEgeeiautn B LES kRt o1 REY E0p G HD, |
node, the dbsewb&h dbdich NBFINT13@ BS ah@WEI ethd/itd tth@ngear thai tadRl to pass
onto the tray 23 the target |arge-dianeter disc 1 held on the upper

spi ndl e 31. dIhretet hdist elvatd g posanson Oatlegciendxhieo ckaverst i thad exalyi ng

base 42 to forma gap between both spindles 31 and 41, and the
hori zont al - aﬁlQﬂﬁglﬁﬁﬁﬁﬁﬁ¥ﬁﬂﬁﬁ@ﬁeﬁléﬁela@@% alggnedewith the centers of

both spindles 31 and 41, resulting in a state in which the
lower spindle has lowered and in which the tray is located at
the rear position (see FIGS. 12A and 37).

Then, the elevating means 70 elevates to lift the
elevating base 42 to allow the tray 23 to lift the large-
diameter disc 1, resulting in the stock state (see FIGS. 12B,
16C, and 38). Then, after the switching mode, the disc
holding means 30 is elevated via the gear train 151 by a
distance corresponding to one pitch of the spacers, thereby
allowing the large-diameter disc 1 to be held on the upper
spindle 31 via the spacers 38.

Then, the elevating means 70 descends to lower the
elevating base 42 to form a gap between both spindles 31 and
41, and the horizontal-driving means 100 then operates to move
the tray 23 in the arrow Y direction relative to the tray base
22. The tray 23 then returns to the disc playing position B,
resulting in the state in which the lower spindle has lowered
and in which the tray is located at the front position (see

FIGS. 11B and 36).

- 66 -



the tray 23 in the arrow Wdirection relative to the tray base 22 in order
to position the large-dianmeter disc 1 on the tray 67 23, at the disc
playi ng position B (the state in which the |ower spindle has | owered and
in which the tray is located at the front position). Then the above pl ay
state is entered (see FIGS. 11A, 16A, 27, and 35). In this manner, by
driving the positions of the plurality of spacers 38 and the plurality of
| arge-di aneter discs 1 installed on both spindles 31 and 41 in the
vertical .directiTen,atyel argeattimgreieansdi7ocelecatedbecshiiffitednhbr om t he
position on both spindles 31 and 41 to the disc playing position B, then
to the renvallevaddingi baseahdl baconredthbotdhsepihdles Nl posi #ilonaAdobhdot h
spindles 31 and 41, and any large- dianeter disc 1 can be selected for

recor di ng/ plBATRE. STRFE 18 oRieRy ARErSS PRI RAFes the Yfdad26fornd 3% beker
havi ng a | urality,of elves ar. a plurali f subtrays, there .
reghc?ng tEéHWHPbﬁ¥t§ﬁdE€%s¥gl?ﬁ %qﬂbgg argbésgéiﬂ %é%&ﬁ My 2as ggsbs

h havi I t i No: oper.at | . C ilities, ring. the
have opor at e ISR IR aPRYE T £ KAORRAR L08y g CPER ] B cnERRGALE

executed. |mg hatdiess BHEROSHiddIAls Bnenatied1agpdescd ind tand bhafnhiks an
enbodi nent of this invention, its state during the disc change operation

changes as sttowtargkowlaftde-diamerosnt alisepienrnt bé nhéhe a% dineebbt 06m (&t
driving of the elevating means + driving of the disc transfer neans)
"play state"the uppgngerPsradie:3bass) - (spindle open and

Then, the elevating means 70 descends to lower the
elevating base 42 to form a gap between both spindles 31 and
41, and the horizontalédriving means 100 then operates to move
the tray 23 in the arrow X direction relative to the tray base

- 22, tﬁereby positioning the empty tray 23 in the gap between
both spindles 31 and 41 (the state in which the lower spindle
has lowered and in which the tray is located at the rear
position).

Then, the elevating means 70 elevates to lift the
elevating base 42 to connect both spindies 31.and 41, thereby
entering the stock state again (see FIGS. 12B, 16C, and 38).
Then, after_the switching mbde, thé disc holding means 30 is
lowered via the gear train 151 to pass onto the tray 23 the
target large-diameter disc 1 held on the upper spindle 31.

Then, the elevating means 70 descends to lower the
elevating base 42 to form a gap between both spindles 31 and
41, and the horizontal-driving means 100 then operates to move
the tray 23 in the arrow W direction relative to the tray base

22 in order to position the large-diameter disc 1 on the tray
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tray front) - (spindle open and tray rear) -- "stock state" 68 ... The
hori zontal driving is swtched to the spacer vertical driving. (2)
Vertical driving in the stock state One pitch elevation ... This operation
causes the disc on the tray to be transferred onto the spacer. After the
elevation by one pitch, the vertical driving is switched to the horizontal
driving again. (3) Horizontal driving in the Wdirection "Stock state" -
(spindle open and tray rear) - (spindle open and tray front) "change
state" ... Thd horitdendadlsc gihying pesisvidrciBedthe shatepacerhiddr ttheal
driving again. (4) Vertical driving in the change state El evation or

| owering to bp‘iﬁ%o%ﬁlé}drﬁenééspégi"ﬁ%% and ithahigdxthej 882y ol Hli@Fatedmdled to
a position at, which it can._be held at the bottoTof t he upper spindle.
After the notRTERC M OPOSHEIEPAcer ENCF IS @OVEAP LAY FTALT i %" SATERED to the

hori zontal dyjvi ai,n., ( Hog i zo l,driving in the X direction "Change
state" - (sp{én%% e%o(f)%n 12#(3 ?%5\‘3’/ ??bn %é-%%s'pi ndle open and tray rear) -

"stock state” ...y Thg RomagqaBtal p@raviPthg itheSPbkeRegns Gt NEWSRAGSRL it
vertical driving again. (6) Vertical driving in the stock staté One pi ¥ch

| owering ...ofhémadiey a8 andcanHseeslihel (i onarghedspacesr tdides 1

transferred onto the tray. After the |owering by one pitch, the vertical

driving is swsttdieled ont bethhepirdhesl3drand dd dgakhe vertical
~direction, any large-diameter disc 1 can be shifted from the
position on both spindles 31 and 41 to the disc playing
position B, then to the removal position, and back to the disc
housing position A on both spindles 31 and 41, and any large-
diameter disc 1 can be selected for recording/playing. This
confiéuration eliminates the needs for a stocker having a
plurality of shelves or a plurality of subtrays, thereby
reducing the weight and costs of the apparatus and providing a
disc changer having excellent housing and operating
capabilities.

During the above operations, of the modes shown in FIG.
41, a plurality of modes are executed.

In the disc changer that operates as described and that
is an embodiment of this invention, its state during the disc
change operation changes as shown below.

(1) Horizontal movement in the X direction (= driving of
the elevating means + driving of the disc transfer means)

"play state" - (chaﬁge state: pass) - (spindle open and

tray front) - (spindle open and tray rear) - "stock state”
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(7) Horizontal driving in the Wdirection 69 "Stock state" -. (spindle
open and tray rear) (spindle open and tray front) - "change state: pass”
"ﬁTay state"” The disc. change operation is finished. Al though the above
operations correspond to a procedure for automatically changing the disc
bei ng played for another disc housed in the spindles, the keys can be
operated to performvarious operations such as open, play, and open; and
open, selection from housed discs, and play or open. Al though the disc
changer t hat. .qmeeahesiasntescdtibdthg dBogeitted hvd die apaewkodepentadf this
_invention has been described in conjunction with the |arge-dianmeter disc
1, it is alddvapglicable to the snmall-dianeter disc 2 or a mxture of the
| arge- and small-di aneter discs 1 and 2. 70 What is clained is: 1. A disc
changer that houded XeﬁFH?%}|QSA%ﬁnQM¥§c§hanﬂt°@¥mﬁt%ﬁﬁ ects an arbltrary one
fromthe plurality of  hous discs for _recording/pl ayi i,.sc_changer
conprising: an a grgﬁﬁggb% vatfian, traﬁéf§r° %%9QQJF3P%§ﬁ E?r?h@c i sc
in the app t 0 t si on sc playing
posi ti on; aqéﬁﬁtﬁi? qéa?% %ﬁﬁﬁhﬁ%1 I?g g%?a é§%§4<m ﬁ%Q%r tﬂérallty of
spacers at saiddadiise BQUShAULPQS ! itaR; v@!rs.gcbplcmmr{ge%s swaRahkbe o5

relatively. elevating and Iomerlng said spindles and driving said spacers
in the the horizontal driving again.

(3) Horizontal driving in the W direction

"Stock state" - (spindle open and tray rear) -~ (spindle
open and tray front) - "change state" ... The horizontal
driving is switched to the spacer vertical driving again.

(4) Vertical driving in the change state

Elevation or lowering to a predetermiﬁed position ... The
next disc to play is moved to a position at which it can be
held at the bottom of the upper spindle. After the movement
of the spacers, the vertical driving is switched to the
horizontal driving again.

(5) Horizontal driving in the X direction _

“Change state" - (spindle open and tray front) - (spindle
open and tray rear) - “stock state" ... The horizontal driving
is switched to the spacer vertical driving again.

(6) Vertical driving in the stock state

One pitch lowering ... This operation causes the disc on
;he spacer to be transferred onto the tray. After the
lowering by one pitch, the vertical driving is switched to the
horizontal driving again.

(7) Horizontal driving in the W direction
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vertical direction to deliver the disc to said disc transfer nmeans; disc
pl ayi ng nmeans supported on said apparatus body at said disc playing
position so as to be able to elevate and |ower; elevating neans for

el evating and | owering said spindles and said disc playing neans; and

hari zontal -driving neans capable of driving said disc transfer means and
sai d el evating neans, said elevating neans being configured so that a
single part sinmultaneously effects the driving of said spindles and said
di sc playing nearstock shatiesc-cClhappedlacp@ndiand teagl aeat - wigrieidlesai d

el evating neans includes a lateral pair of plates each having a cam groove
t hat engagespenténd tpiay dlricdsbl y Scippoge extage :7passdi d appay atteselfody and
provi ded on said disc playing neans or _a pin provided on an el evating base
of said spi AlifedisuiangsnRREERBROT ebferisinigh@Cabl y supported on said

appar at us bod connecting said |ateral pair of plates together. 3. A
d?gc changer gcc%i%h?ﬂf §%EIﬁgﬁY?,oQﬁﬁﬁﬁﬁQ?ﬁs%PEreéPBBQt?%gﬁ 4U%El udes a

cam gear ha\fgpga@t&@g@i%ggv,gftﬁggm ga0es ¥ to'%i}‘lg\?g?%agagrf)&i Lidepa ol d

di sc pl ayi ng neans or on the e “base sai d
spi ndl es, thescCROMHRAN DRNBYsEORAEES e HO 1&]isd cRhabeSoyéAadedqY train and
rotating in response to the novenent of said plates. 4. A disc changer that
houses a pl peatoty wiridiuscopandtidhatsse] ect opan,aphay | asyd ciperdf;r @mdt he
plurality of housed :

open, selection from housed discs, and play or open.

Although the disc changer that operates as described
above and that is an embodiment of this invention has been
described in conjunction with the large-diameter disc 1, it is

also applicable to the small-diameter disc 2 or a mixture of

the large- and small-diameter discs 1 and 2.
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discs for recording/playing, the disc changer conprising: an apparatus
body disc transfer neans for transferring a disc in the apparatus body
bet ween a di sc housing position and a disc playing position; a vertical
pair of spindles detachably holding a plurality of spacers at said disc
haqusi ng position; disc holding neans capable of relatively el evating and

| onering said spindles and driving said spacers in the vertical direction
to deliver the disc to said disc transfer neans; disc playing neans
support ed owhaai dsappaimédisidrody at said disc playing position so as to be
able to elevate and Ilower; 72 elevating nmeans for elevating and | owering
sai d spindles and. saidisk sthasigeyr nyamehasseaml floraddntyabfddis¢hg@nreans
capable of driving said disc transfer neans and said el evati ng neans, said
hori zont al &g ﬁ@lﬁﬁ‘aﬁsaféofr‘ﬁﬁli@aﬁg 80&r f\??%gtlb%é?lur@&ﬁﬁéfc%dh‘t"bs%ﬁ dr| vi ng

source via spee reducti on meshin said
dri ving gea%‘sﬁﬁd rsﬁﬁﬁﬁféﬁﬂézaii%lﬁa g&g? gtﬁiuéh%ﬁﬁgfuﬁﬁngéﬁg%% sai d
driving rack, saig ggﬁggaéggr ng gear bei ng a doubl e-gear unit
conprising a Iarger a sha ' gears having the same nunber of teeth

and di fferent nodukeserangssainbastmltoer tg8asrofr idie deuhleigedreunit
meshing wwth a rack provided in said el evating neans, while said | arger
gear apparatus body between a disc housing position and a disc
playing position;
a vertical pair of spindles detachably holding a
plurality of spacers at said disc housing position;
disc holding means capable of relatively elevating and
lowering said spindles and driving said spacers in the
vertical direction to deliver the disc to said disc transfer
means;
disc playing means supported on said apparatus body at
said disc playing position so as to be able to elevate and
lower; |
elevating means for elevating and lowering said spindles
and said disﬁ playing means; and
horizontal-driving means capable of driving said disc
transfer means and said elevating means,
said elevating means being configured so that a single
part simultaneously effects the driving of said spindles and
said disc playing means.
2. A disc changér according to claim 1, wherein said
elevating means includes a lateral pair of plates each having

a cam groove that engages with a pin slidably supported on
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of the double-gear unit nmeshing with a rack provided in the disc transfer
means. 5. A disc changer that houses a plurality of discs and that selects
an arbitrary one fromthe plurality of housed. discs for :
recordi ng/ pl ayi ng, the disc changer conprising: an apparatus body; disc
transfer nmeans for transferring a disc in the apparatus body between a

di sc housing position and a disc playing position; a vertical pair of

spi ndl es detachably holding a plurality of spacers at said disc housing

position; dh$g Aobsktdd:dTeREy aaBaBkevoied &lptdMel m%lcems*mg aRshnd @aering
said spindles and driving said spacers in the 73 vertic direction to
deliver the giscpteovichid o a0 elanatefig WEENHE Glaid ppaydhgs pesads support ed
on said apparatus body at said disc playing position so as to be able to
el evat e andonheewion elekeats mgtasahdyf swppdheast iong sand RppRF&tEs swdy
spindles and said disc playing neans; horizontal -driving means capabl e of
driving saPHdd?%%neQ?%ﬂﬁﬁﬁﬁidnééﬁ§rahdP%%EcP@ﬂR%R%ﬁsnéoﬁéhg%F-a swi t chi ng
gear connected 50 t he dr|V|ggﬁsource via th peed redgction mechani sm and

supported so as 195 iR o SﬁFafd%ﬁ?eﬁﬁl l&na rt KATTEHh with
either a ggiévéﬁfﬁQ méHAE”fH@iuh@ssﬁ'gaﬂ 0fd ZOHA) 1 %r'VEQ Ge Ynf gear

train provided in"sald vertical driving system sal pacers; and
engages with the pin provided on said disc playing means or

the pin provided on the elevating base of said spindles, the
cam gear being connected ﬁb said plates via a gear train and
rotating in fesponse to the movement of said plates.

4. A disc changer that houses a plurality of discs and
that selects an arbitrary one from the plurality of housed
discs for recording/playing} the disc changer comprising:

an apparatus body; |

disc transfer means for transferring a disc in the
apparatus body between a disc housing position and a disc
playing position;

a vertical pair of spindles detachably holding a
plurality of spacers at said disc housing position;

disc holding means capable of relatively elevating and
lowering said spindles and driving said spacers in the
vertical direction to deliver the disc to said disc transfer’
means;

disc playing means supported on said apparatus body at
said disc playing position so as to be able to elevate and

lower;
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drive-switching nmeans for allowing said switching gear to slide in the
axial direction, said disc changer further having a sw tching node that

i ncludes at least the rotational driving, stop, and reverse driving of the
switching gear and that is available during the sliding of said swtching
gear effected by said drive- switching neans. 6. A disc changer according
to claim5, wherein at |east a part of said speed reduction nechani sm
conprises a reduction section conprising an elastic belt. 7. A disc
changer aecevdtiDggiMefliforbeleiatehs Sid doweringhsAgd M®fEndled tandwi t h
rotations in the direction opposite 74 to the rotational direction of
sai d driveagdsdiuscepbxyistg mganspmeddat el y before the start of sw tching. 8.
A di sc changer that houses a plurality of discs and that selects an
arbitrary one h@éh?Q¢ﬁ?%ﬁQH%ﬂlPHymGPnﬁo%%E§P1QMQ§c§fﬂ§Fn9e%%#Qh4&ﬁﬁﬂ ayi ng,

the disc changgr conpri Si igaratus bod di sc transfer means for
t ransf er r FAGP S GF SBEIRE t s&dBaF &gtb%%y“ Seeen a di sc housing position

and a disc bl Y1 ADOSIII o3 YeRL | S8l P Uduth SALNG! 85, Selacanl ¥

hol ding a plurarli Spacers a ou5|n p05| i°Sc hol di ng
means capétshﬁeefceaeé@ta Vﬂ%ﬂgegahws 1 a | QuRid diﬁé{;ﬂoﬁﬂﬁé}ﬂa‘%ﬁsﬂﬂd

driving said spacers in the vertical dlrectlon to deliver the disc to said
di sc tranaf ariviiR@nsack meshing with said driving gear, and a speed-

increasing gear rotatably supported on said driving rack,

said speed-increasing gear being a double-gear unit
comprising a larger and a smaller gears having the same number
of teeth and different modules, and

said smaller gear of the double-gear unit meshing with a
rack provided in said elevating means, while said larger gear
of the double-gear unit meshing with a rack provided in the
disc transfer means. |

5. A disc changer that houses a plurality of discs and
that selects an arbitrary one from the plurality of housed.
discs for recording/playing, the disc changer comprising:

an-aéparatus body;

disc transfer means for transferring a disc in the
apparatus body between a disc housing position and a disc
playing position;

a vertical pair of spindles detachably holding a
plurality of spacers at said disc housing position;

disc holding means capable of relatively elevating and

lowering said spindles and driving said spacers in the
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di sc playi ng neans supported on said apparatus body at said disc playing
position so as to be able to elevate and |ower; elevating neans for
el'evating and | owering said spindles and said disc playing means; and disc
gap mai ntai ning neans that can advance between housed discs adjacent to a
pl.ayed disc in the vertical direction. 9. A disc changer according to
claim8, wherein the distance between the center of the disc housed at
said disc housing position and the center of the disc played at said 75

di sc pl ayi nyegradichilodirsct asmgeto idedniveédOthen dhsk stmaldadd dhiae tidfsfrer 10. A
di sc changer according to claim@8, wherein said disc gap maintaini ng means
has | evers ms@@sably supported on the elevating base of said spindles.

11.. A disc changer according to claim8, wherein said disc

mRi nt ai ni ng mean&iFS BLRYERT PR &UBPB6SF9n%“n%%H% ap?ﬁfatﬂsdggaycﬁ%nger
according to Cda8155|8§h§%§%3§%$k10“ § gap ngént |Q% Rans r,ovi ded

bet ween sai & di o aRd S3i G ousing pOSIFIOﬂd 13. A
di sc changeqiggﬁordlng to claim8, wherein sections of said disc gap

mai nt ai ni ng neans that advance between adjacent discs are provided at two
positions that akgevapRh§Xme@iL!|fprSeNERhEiRg| amdOldwer iGRNs@AHI Bpif@D@DN L O

a played disc and housed discs. 14. A disc changer according to claim8,
wherein the and said disc playing means;

horizontal-driving means capable of driving said disc
transfer means and said elevating means;

a switching gear connected to the driving source via the
speed reduction mechanism and supported so as to slide in the
axial direction and that can mesh with either a gear train
provided in said horizontal driving means or a gear train
provided in said vertical driving system for said spacers; and

drive-switching means for allowing said switching gear to
slide in the axial direction,

said disc changer further having a switching mode that
includes at least the rotational driving, stop, and reverse
driving of the switching gear and that is available during the
sliding of said switching gear effected by said drive-
switching means. |

6. A disc changer according to claim 5, wherein at least
a part of said speed reduction mechanism comprises a reduction
section comprising an elastic belt.

7. A disc changer according to claim 5, wherein said

switching mode starts with rotations in the direction opposite
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sections of said disc gap maintaining nmeans that advance between adjacent
di scs conprise two snooth planes having a sharp junction and that can
contact the respective end surfaces of an upper and a | ower discs. 15. A
di sc changer conprising: an apparatus body; disc playing neans supported
on said apparatus body at a disc playing position so as to be able to

el evate and lower; .an elevating neans for elevating and | owering said
disc playing neans; and 76 horizontality maintaining nmeans for regul ating

the el evat t80tROG-dMBIINAN ROSEHE 8Sn Odf S ith UrSGiRha¥bhgcaeafsSstingal d
el evating neans conprising a lateral pair of plates supported so as to

slide rel at imeed Datsslyd bfpaaths bodyt @hdwidzatdmgecti ng | ever rotatably
supported on said apparatus body to connect said |lateral pair of plates
toget her, said h®ri Zordtisld hamgent bhat mpyrsns eduperilstngoh disisatandg shaft
extending in parallel with the sliding direction_of said plate and
rotatably sGppbrietPrTr &5 @rPabparht 9ke o then&t F8atayYi ¢y HRISR%AI ni ng

| ever that gan_ rptate with sgiﬁarotati graft,hand an enﬁagin section
provi ded on9SaFE R IFSEALE) PRAY ROAI Ty G BVer PARAShar SFFersL W h sai d
rotating shaft, and,sal.d.enaagypy section slidably engaging with an
engagi ng groove provided in said disc playing neans to rotationally nove
around the axis @fsd herdmeifald neagbafér dtFddrddi ngebhedabe onn agxk | ower i ng of

sai d disc playing neans.

apparatus body between a disc housing position and a disc
playing position;

a vertical pair of spindles detachably holding a
plurality of spacers at said disc housing position;

disc holding means capable of relatively elevating and
lowering said spindles and driving said spacers in the
vertical direction to deliver the disc to said disc transfer
means;

disc playing means supported on said apparatus body at
said disc playing position so as to be able to elevate and |
lower;

elevating means for elevating and lowering said spindles
and said disc playing means; and

disc gap maintaining means that can advance between
housed discs.adjacent to a played disc in the vertical
direction.

9. A disc changer according to claim 8, wherein the

distance between the center of the disc housed at said disc.

housing position and the center of the disc played at said
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16. A disc changer according to claim15, wherein said disc playing neans
is elevated and | owered by engaging a lateral pair of pins provided on
said disc playing neans with a lateral pair of cam grooves provided in
said elevating neans. 17. A disc changer conprising: an apparatus body; a
tray that can nove between a first position in the apparatus body at which
the disc can be played and a second 77 position at which the tray
protrudes fromthe apparatus body so that the disc can be changed; and

covering meangcr gial akl YpSsrd 6d q@:@gkdﬁg@wﬁi W _fmys?mgp A arft

\
| east a part of an Opehing formed due to t protrusion of sald tray to
sai d second 1p@siini.ONn, said covering neans having |l evers rotationally noving
in response to the novenent of said tray and having a pair of protruding
portions | ocatedl@t pdsdisonshageroxicratrdiyg tateradld B,syhmeein cedidar ound
the center of the disc on the tray and provided at an interval smaller
t han the outddsc granBaiRrtainingmgansdhafeleyerd sotatiadlyppoppertehdm of t he
protrudi ng portions each having an uneven surface forned |like saw teeth.

18. A disc C8n§eFVaELdy RIRf tB S&se#di®rein said lever is -
rotational ly noved when,ih &?&Hg%rro‘éic@‘égd%g Stgé 453 g, CORLAELS Andyurges a
part of said |ever as sard tray ° protrudes.’7

disc gap maintaining means is driven by said elevating means.

12. A disc changer according to claim 8, wherein said
disc gap maintaining means is provided between said disc
playing position and said disc housing position.

13. A disc changer according to claim 8, wherein
sections of said disc gap maintaining means that advance
between adjacent discs are provided at two positions that are
approximately symmetrical about a centerline common to a
played disc and housed discs.

l4. A disc changer according to claim 8, wherein the
sections of said disc gap maintaining means that advance
between adjacent discs comprise two smooth planes having a
sharp junction and that can contact the respective end
surfaces of an upper and a lower discs.

15. A disc changer comprising:

an apparatus body;

disc playing means'supported on said apparatus body at a
disc playing position so as to be able to elevate and lower;

an elevating means for elevating and lowering said disc

playing means; and
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horizontality maintaining means for regulating the
elevating and lowering postures of said.disc playing means,

said elevating means compﬁising a lateral pair of plates
supported so as to slide relative to said apparatus body, and
a connecting lever rotatably supported on said apparatus body
to connect said lateral pair of plates together,

said horizontality maintaining means comprising a
rotating shaft extending in parallel with the sliding
direction of said plate and rotatably supported on said
apparatus body, a horizontality maintaining lever that can
rotate with said rotating shaft, and an engaging section
provided on said horizontality maintaining lever and parallel
with said rotating shaft, and

séid engaging section slidably engaging with an engaging
groove provided in said disc playing means to rotationally
move around the axis of the rotating shaft during the
elevation and lowering of said disc playing means.

16. A disc changer according to claim 15, wherein said
disc playing means is elevated and lowered by engaging a
lateral pair of pins provided on said disc playing means with
a lateral pair of cam grooves provided in said elevating
means.

17. A disc changer comprising:

an apparatus body;

a tray that can move between a first position in the

apparatus body at which the disc can be played and a second



position at which the tray protrudes from the apparatus body
so that the disc can be changed; and

covering means rotatably supported on said apparatus body
to cover at least a part of an opeﬁing formed due to the
protrusion of said tray to said second position,

said covering means having levers rotationally moving in
response to the movement of said tray and having a pair of
protruding portions located at positions approximately
laterally symmefrical around the center of the disc on the
tray and provided at an interval smaller than the outer
diameter of a small-diameter disc, the opposite ends of the
protruding portions éach having an uneven surface formed like
saw teeth.

18. A disc changer according to claim 17, wherein said
lever is rotationally moved when ﬁhe cam provided on said tray
contacts and urges a part of said lever as said tray

protrudes.



