-1 2221340 AUTOCHANGER TYPE DI SC PLAYER The present

i fventilon Yel ates generally.to an autoeﬂanger type disc player, and nore
particularly, to a disc automatically Ghangi ng nechani sm SULTZ?ZfEsAO
toppact disc players. Recently, in the field of audio equip ~ i gt al
audi o ATsc pl ayback systens utilizing pul se code nodul ation (referred as
PCM hereinafter) technol ogy to playback sound as faithfully as possible
have been devel oped. O these systens, playback systens enploying digital
audi o di scs, so- called as conpact discs (conmpact disc will be referred as
CD ‘hereinafter), have beconme especial |y popul ar. Specifically, the CD used
in the digital audio disc playback systemis typically forned in the type
of record disc which is nade froma transparent resin and has a di aneter of
12 cmand a thickness of 1.2a0MCHARGER RepEaDITo prAyaER fi |l m déposited on

at | east one surface thereot—emt—prts—or—rereSSTS T torned in the thin
nmetal film corresponding to digitized data (PCM data) so that logic 1 and
0 may produce different light reflectivities. The PCMdata are read out
fromthe CD, wen the CDis rotated at a variable rotation frequency of 200
to 500 rpmwith a constant |inear velocity. The PCM data of the CD are
read by an optical pickup incorporating a sem conductor |aser or

phot oel ectric tr%#%d@%%?eﬂﬁviﬁﬁeﬂﬁ§65.FP&@é?stHQQQRR*%YtYEGK‘of the CD and
moves rect @amé%%g%@eﬂw@%é@ygﬁ.t QWA Gholrae %{Iﬁcﬂa‘iﬁff 4d'& D

during the tracing. stores arge quantity i'nformat’i‘on that it
pernmts a stirecphoenatptaybpcéhangiagovecheaisouswitaabld for a compact

T disc la'ers.
o _ pay

Récéntly, in the field of audio equipment, digital
audio disc %layback.systems utilizing pulse code modulation-
(referred as ?CM hereinafter) technology to playback soﬁnd
as faithfdlly as possible have been developed. Of these
systems, playback systems employing digital audio discs, so-
called as compact discs (compact disc will be referred as CD
hereinafter), havé become especially popular. N

U ' Specificaily, the CD used in the digital audio disc
playback system is typically formed in the type of record
disc which is made from a transparent resin end has a
diameter of 12 cm and a thickness of 1.2 mm. The CD has a
thin metal film deposited on at least one surface thereof,
and pits or recesses are formed in the thin metal film,
correspohding to digitized data (PCM data) so that logic 1
and 0 may produce different light reflectivities. The PCM -
data are read out from the CD, wen the CD is rotated at a

variable rotation frequency of 200 -to 500 rpm with a



only one side of the CDis used for information storage. It has been
theoretically. proved that the CDis ch superior to the convent i onaf*
anal og phonograph record in both plTagback characteristics and infornation
storage density. In view of the excellent characteristics of the CD, {t has
been suggested to use CDs in an autonmatic nulti-CD playback systemfor
personal and/or business use. It is possible to realize the automatic

.mul ti-CD pl ayback system by neans of an autochanger type CD player. An

aut ochanger nechantsmin the CD player automatically selects a desired CD-

in a caddsyige arese@savellocitihe TReplPEyeastd grIHETE rslagd ed CD to
t he playback position. \Wen the playback of the selected CD is f1Inished,

t he autdcih@RRtigHb QI{F’b‘l‘ayéPcpé'PeF‘%*f‘ﬁe acy s igandus tsimylmase posi tion t‘o
th h h
e LAl FESVELO" b dE6R LeydlBe LA UG e e =

of CDs te@ittkaio dt héColw ead onaveeut-ecltaugaraatrme f@lanpltateera%rﬁfr tdyge kind are

conplex in structure and bul ky, however, partially because they have been
deS|gné@ﬂﬂidtﬁﬂﬁvﬁﬁ?ﬁﬁﬁ%4€3 9ﬁoﬁ63rSBhdﬂ€ééﬂd§heTmaﬁﬁan> t he

~conventi onal PEa p A r ntrol_.probl ens.

Further, the 1'?c%;qw remen s ¥ Qge ég¥§| Etgpgir}a??‘?ngtﬂa Aep twgatntfrfber of CDs

hel d wipldtinni tich st éFempyric playbackprol atoux idiv g tdven iff t akes to

exchange one CD for another. For these reasqns, if the .conventional :
Qpe L8

~aut och&®get Q PLythe; CD, 48| PSS Sorpd nfoametd am Si@nage he essenti al
structure ofy t{gs GRodh améor&b%sm-' ProVed et RHPI P s much

superior to the conventional analog phonograph record 1n" | .‘J
both playback characteristics and information storage
density.

In view of the excellent characteristics of the CD, it
has been suggested to use CDs in an automatié multi;CD:
playback system for personal and/or business use. It is
possible to realize the automatic multi-CD playback system
by means of an autochanger type CD plaver. An autochangef'
mechanism in the CD player automatically selects ﬁ deéifedﬂ-
CD in a cartridge accomodated in the CD pleyer and carries
the selected CD to the playback position. When the playback E
of the selected CD;is'finished; the aufochanger;type CD hd
player returns the CD from the playbsck position to the
original position in the cartridge if the ahtochéngér'
mechanism is installed to the main unit of the CD player in
advance with plural number of CDs contained. |

COnventional-autdChanger'type Cb’playéré of this kind
are complex in structure and buiky,'ﬁowever,'partially
because they have been designed for use with analog

phonograph records.

Therefore, the conventional autochanger fybe CD pléyefs

¥



"Hehce, .t he devel opnent of an autochanger type CD player suitable for CDs is
a matter of urgency. In these:autochanger type CD players, the autochanger
Jechani smcarries out some conplicat ocesses as follows. First, the '
aut ochgnger nechani sm pul I's-out a desired CD froma cartridge which houses
a nuiber of CDs therein. The CDs are stored in the cartridge by being raied
on exclusive carrying trays, respectively. That is, the autochanger
mechani sm pulls out a tray supporting a desired CD.- Then, the autochanger
mechani smcarries the CD together with the corresponding tray to a pl ayback
posi tion. presesxacpheroihgrabliesisang®urthahanitie | irdudtr Cld Ohare

~turntable of a playback sectign., . \Wen the playback of the CD has finished,
t he aut ocHEHE ‘ﬂe%ﬁaﬁﬁ§ﬁPPi#8§iGﬁ F%@ aymBeImah Lo thiim sueh

prescr be eh 9Biapas. | | AochBd BRRRI oS LUMEIANMPTIRE AT RPN e

CD into the storing position in the cartridge where t ally
housed. Asxiesangbednable foromploithared noti ons. are needed for the
automatic CD change.. In connection with this, the autochanger nmechani sm

requires a | ar gECRURBEPSoFSPEPRS. Adr (Hh& G eRHAa LiautaRbangst £¥RDbI em
that the StgcpilgeeolsBypiead ¥oee Wit iAA! Lrthd iy Il idhdad e

entire CD player i1s enlarged. sane circunstance apply to video
CD pl ayer sstxdctpricalf €bed €dupdeiyeli,| & hepw arsiachinimares oot len=e. put
into practical use

present i rﬁ/%ﬂ??Ontf"Sl. a?\élﬁﬁwggtfﬁttge& o%@%ﬁ%ﬁgeﬁ s@%oyggﬁ?ﬁ%ggfw th
an aut ochag\getaBEeh2B-SEDYI1GN & atter of urgency.
\dﬁ' In these autochanger type CD players, the autochanger
mechénism carries out some complicated processes as follows.
First, the autochanger mechanisn pulls out a desired CD from
a cartridge which houses a number of CDs therein. The CDs
are stored in the cartridge by being raied on exclusive
carrying t:a?s,_respectively...That is, the autochanger
mechanism pulls out a tray supporting a desired CD. Then,
the autocﬁanger mechanism carries the CD together with the
corresponding tray to a playback position. For example, the
autochanger meChanish lowérs the'CD on a tu:btéble 6f a
pla&back sectién, When the.playback of the'CD has finished,
) the.aufdchaﬁger.meéhaﬁism lifts up the CD from the turntable
to a prescribed height position. And then, the autochanger
mechanism returns the CD into the”storing position in the
cartridge where the CD was originally housed. ‘

As described'ébee, cohplicated motions are neéded for
the automatic CD change. In connection with this, the
autochanger mechanism reqﬁi;es a large number of parts.
Furthermore, there will be such a problem that the size .
thereof may become large in scale so that the size of the

entire CD player is enlarged.



sinple in structure and effective for mniaturising the entire size of -he

pl ayer. According to the present invention there is 10 provided an

aut ochanger type disc player conprising: a plurality of trays for holding -
discs; a cartridge containing the trays; a vertical tray transfer nenbet
novable to a position corresponding to a desired tray in the cartridge; .and

a horizontal tray 15 transferring nechanismthat transfers the tray

hori zontal |y between the vertical tray tT4fsfer menber and the cartridge,

the horizontal tra errd | s ineludi t LAy n ting
section for det achg%lf%/%%léin%q'vﬁ&?%]a -se%%d%r%%\dégopfﬁ%gﬁéont ally
nmovabl y supporarsll aptical & tdecumentfike mystens mhich areocsoenntal

movement dri Ve, UaiES tprabici dal iyde TENbEr connecting the tray '
connecting section with_ the drive arrangenent to nove horizontal |y t.hereby
the tray connecti ngl%e‘b'&‘F‘brPQSt’?%vﬁﬁ’Eﬁg‘gﬁﬁgaﬁa? s AR toRJ $t?fd§é‘f t he

li nk menbers beirsalesi asht o s skaniie un rastoditakges Mopsst &1 sevenent
~of the vertical, tra trqpsfe ‘gﬁﬁyer bet@qu ositioq? qgrreﬁga%ghgg to the
Lrays housed MLA¥RE EFYIRRRA wrth 2naurorhandes deckanism « c
conpl et e appr ecingleninfstiwcture mndreffectivey {9r tdiniatentising athent ages
thereof wll % ’?aéjiéy é)tgfu.a@éi ﬂ(sjad&e sanme becones better understood by
reference to t eé ol | ovﬁ ng - det al-l"ec l} escription when considered in
connection with theﬁméwmyﬁq’lgﬂlﬁ RBFIRANT viErer Flo thexe 1185 a side
el evat i on 1910V Efed Nd AusEharigd ctypd QbiEE gsT ayed coshhei Pi Ry er
according to the presgpt . o . S _
a plurality of trays for holding discs; a _

cartridge containing the trays; a vertical tray -

transfer member movable to a position corresponding to

a desired tray in the cartridge; and a horizontal tray

15 transferring mechanism that transfers the tray

horizontally betwéen the vertical tray transfer member

and the cartridge, ‘the horizontal tray transferring

mechanism including a tray connecting section for

. detachably coupling with a selected tray and '
20 horizontally movably supported by the vertical tray
transfer member,_a_horizontal movement. drive. .

arrangeﬁent, and a link member connecting the tray

connectihg'sectibn with the drive arfangément'to move

horizontally thereby the tray connécting section. | ;;J
25 towards and away from the cartridge, the link member

“being designed: to'expand and contract to- accommodate "

movement of the vertical tray transfer member between

positions corresponding to the trays housed in the

cartridge and a disc playback position.



i'nwention; FIGURE 2 is a perspective view showing a typical exanple of the
tray stored in the cartridge shown in FIGURE 1; FIGURES 3, 4 and 5 are side
gl evati ons expl ai ning the operation of the search ‘mechani smof FlI GURE 1; ’
FI QJRE &vis a side elevation show ng the horizontal transferring section of
FIGURE 1; FIGURES 7 and 8 are side el evati gas expl ai ni ng the operation of
the horizontal transferring section of FI RE 6; FIGURES 9 and 10 are flat
vi ews showi ng the horizontal ‘transferring section of FIGURE 1; FIGURE 11 is
a perspective view explaining the operation of the tray carrier of FlGIRES
9 and 10; FIGURES 12 and 13 are front el evations explaining the operation
of the tray carrier of FIGURES 9 and 10; FIGURE 14 is a side elevation
expltaining the | ock rel ease nmechani smof -FIGQURES 9 and 10; FI GURES 15 and

16 are side el eval imre dupetidGpfieciaiRin GF ofhd henvehtie®land many
transferring section of the : -6- enbodinent: and-FIGURES 17 and 18 are
flat views Sfodkihey atkendany advantagsethanepfevikbinkp cradbhy eptained

vertical transfer, drjye séc;yu&rso%et@r gg.%ﬁrz%@aad W%#}%&E&%&%ﬁad 16.

An enbodi nent of 1he autochanger type ayer accor he™ present
I nventi on wflol Yoavides alé teeidl edh dbedoat ip tvii drh whadre reoreei derddiei | éhiiindcdion
through 17 A w " Be ddeompanying drewings, whekasnyPe D plaver
FIGURE 1 is a side elevationgshowing_qn émbodiment of
the autochanger type_disc playér.accprding to the present
" invention; | | | |
FIGURE 2 is a pérspective view showing.a typical
example 6f the tray-storéd in the caftridge shoﬁn in FIGURE
1; R '. o : :
FIGURES 3, 4 and s_aré side elevations explaining the
operation of thé'search mgchénism of PIGURE 1; |
FIGURE 6 is a side elevation showing the horizontal
transferring sectioﬁ.bf FIGURE 1; |
FIGURES 7 and 8 are side elevations explaining the
éperation of the horizontal tfansfer:ing section of EIGURE
6; | | | o
./ ' . FIGURES 9 ahﬁ 10 are flat views showing the hérizontal'
transferring sectibn_ot FIGURE 1:
- FIGURE 11 is.a perspective view_explaining the
operation of the.fray carfier of FIGURES 9 and 10; _
FIGURES 12 and 13 are front elevations explaining the
operation of the tray caffier of ?IGURES 9 and 10;
FIGURE 14 is a side elé#ation explaining the lock
release mechanism of FIGURES 9 and 10;
FIGURES 15 and 16 are side elevations explaining the

operation of the vertical transferring section of the



conprises a cartridge 100, a playback section 200, a search mechani sn 300 °
and a transferring nmechani sm 400. The cartridge 100 contains a plurality of
trays, e.g., si.x pieces of trays 101 to 106 for renovably housi ng six. “
bieces of CDs in the cartridge 100. The pl ayback section 200 conpris®s a '
turntabl e drive nmotor 201, a turntable-gQ2 and a pickup 203. The search
mechani sm 300 is provided for the search of a desired CD for reproduction
selected fromthe CDs stored in the cartridge 100. The transferring
nmechani sm 400 transfers the selected CD between the cartridge 100 and t he”

pl ayback ct 00._ _JThe transferring nmechani sm 400 conpri.ses a vertica
transferﬁﬁﬁfééhﬁ:%) , a clanp nechani sm 600 and a horizonta

transferring YeodyrEs 700 .am®cie Giré NE16LTDEBAB! Snolify thae vedldfdgige 100,
t he pl ayback section 200, the search nechani sm 300, ﬁe transferring

nechanusmnﬁnsfgnuﬁnmggenxnamruwmmearang SBetventseél & reinaf menhiare sm 600
and a horj_zont f sect on 7 0 escr.ihed in detai
| ater. TﬁeamC%sraoaorJeé ggsno\%éo 9%% e giﬂ%ﬁhfg age a9goify . -7- being

held on the trays 101 to 106 as descrlbed above. The trays 101 to 106 are
stacked in the cartridge 100 in the vertical direction -and each excl usively
hol ds a piece of the CDs. The cartridge 100 has a rectangul ar
openi ng through which the trays 101 to 106 can be put in or pulled out as

t hey hold the CDs thereon.. The cartridge 100 is rerovably nmounted to a

speci fi ed spagm aém!idﬂaniﬂ:ﬂyeaf e eat tachanyge#Otypehep phageirhe trays 101
to 106 in. the cartrld 100 is grOV|ded i n the_ apparatus bel ow the _
cartri dg@CRRFAME &kt thﬂ%SSQ.V E%ﬁeﬁFFBR/HJFE Br described in Y

detail with reference to the PIGURES 1 through 17
As shown in ?IGURE 1, the autochanger type CD player

combrises a cartridge 100 a playback section 200. a search

mechanism 300 and a transferring mechaniSm 400. The

cartridge 100 contains a plurality of trays, e.g.. six _

pieces of trays 101 to 106 for removably housxng six pieces

of CDs iq the cartridge 100. The playback section 200_ -

comprises a turntable drive.mo;or'zbl, a turntable 202 and a

pickup 203. The search mébhanish 300 isrprovided for the

searchlbf a desired CD for reproductioh selected from the

CDs stored in the cartridge 100. The transferring mechanism -g;
- 400 transfers the selected CD betﬁéen the cartridge 100 and

the playback section 200. The tranéferring mechanism.400

comprises a vertical tfansferring'seétion_soo, a CIamp-

mechanism 600 and é horizonfdl tfansfefting sectibn,?OO.

Each of the éomponénts. i.é.. the cartridgg 100, the

playback éectiob 206, the Bearchshechadism 390,_the_ 

transferring mechanism 400, the vertical transferring

section 500, a clamp mechanism God.and'é'ﬁorizqntal

transferring section 700 will be described in detail later.

The CDs are removably housed in the cartridge 100 by



reproduction of a CD additional to- the CDs stored in the cartridge
100. FIGURE 2 shows :a typical exanple of the trays 101 to 106, e.g., the
fray 104. As shown in FIGURE 2, the tray 104 has a rectangul ar thin pl at e
shape. & round recess 15 is forned at the center to'the tray 104. The round
~recess 15 defines a space fit to the GDfrﬁ-hoIdlng the CD on the tray 104.
Furthernore, an opening 16 is formed in the round recess 15. The opening 16
extends fromthe center to.the one end of the round recess 16 so that the
pi ckup 203 (see FIGURE 1) is able to face the CD through the opening 16 for
reproduci re A} ald oacohdedragst 101Co 1063ddist idescréi ad ragdvd s heped
notches 17 and 28 _are defined near both sides of the front end of the tray

104. - At I'ERRYS oh@1oFot hRS aLRapEACkEEcABs the SAT trddas WY eﬁgdﬁﬁﬂ with
the transtarid {ga P4 RA8L £ 1bAOAnaBEBNIeREERSHLRAY HA A b PudLE 1 And 04

is accessed for reproduction by the search mechani sm 300, as descri be
| ater. Th&Ds ansThercaytaidgaeniiOh 30&spul | s osat erarrgiyldﬂébpiemg he

tridge 100 ts fhe t 104 t 100, A selected CD
o el ohreee wyichithe’ Fheu DL FrodenEerL B RIS PRPY A nod

into the ¢ résigenwohoha a CPhleOédbn%eD%atIOFrnet R @rfdd‘gas

mechani sm 400 pull's out the tray 104 holding the sel ecte and t hen
transf er s témovahjyylddunned toag snppéfﬁedEQDGPGS@ﬁ ahe fplaygrt i cain

st e R FECEL P, 267 obRed, el RS REP T3, S ol R SIS
transferridr L8l 200498 pPbOideRr eaC&hbedpae.wm Ve ide Gragtridge
&2 | cartridge 100. . The extra tray 107 can allow a temporal
reproduction of -a CD additional tb' - the CDs stored in
the cartridge 100.
FIGURE 2 shows a typical example of the trays 101 to
106, e.g., the tray 104. As shown in FIGURE 2, the tray 104
has & rectangular thin plate shape. A round recess 15 is
formed at the center to the tray 104. The round recess 15
defines 5 space fit to the CD for holding the CD on the tray
104. PFurthermore, an.opeﬁing 16 is formed in the round
recess 15. The opening 16 extends frbm the center to the
one end of the round recess 16 so that the pickup 203 (see
- | FIGURE 1) is able to face the CD through the opening 16’

for reproducing PCM data recorded on the CD. 1In _
additioﬁ. a pair of L-shaped notches 17 and 18 are defined
near both sides of the front end of the tray 104. At least
one of the L-shaped notches 17 and 18 can be engaged with
the transferring mechanism 400, when a prescribed CD held on
fhe tray 104 is acceséed for reproduction by the search
mechanism 300, as described later. The transferring
mechanism 300 pulls out the tray 104 from the cartridge 100
or puts the tray 104 into the cartridge 100. A selected CD



100. The vertical transferring section 500 constitutes the transferring
mechani sm 400 together with the horizontal transferring section 700, as
_dpscribed before. Prior to | oadi ng operation, the search nmechani sm-300 ° "
viertically noves the transferring nmechani sm 400 for accessing a desiretd CD-
stored in the cartridge 100, or the CD held on the extra tray 107, for
reproduction. So that the tray support r@¥ber 401 is controlled to face a
selected tray holding the desired CD, e.g., the tray 104 in the cartridge
100. As shown, the search nechani sm 300 conprises a clutch gear 301, a pair

of idler Kesasod02ne3tayd MPAIL €hker® GLEr£384 INY Battr3Wgh0d o302y The
clutch gear 301 is selectively driven Qg@a turntable notor 201 through a

gear engagehennedetnten thee eantriderat0801 and a turntable 202 coupled to

the turntable tor ~20%. 0 Lo t tyrntahl e tor 201 is.:
transnitted to h% géa:"c ag}rq?‘{/'eérgée‘léarpggﬁ' tE$8ugﬁ°f‘ﬁ2‘?EF3‘{)‘8h’“§8 &P and
the idl erqg@apal13e2oui0IncThiay t14 SSIGIngr the 803ecBd D @n@S thigm Screw

rod 305. A travelling nut 306 meshed on the screw rod 305 is allowed to
nove i n theansfersath@ rte@y PaIUnP tHeaycpupport. nenpgy $03, of ahe in the

et o EhOe sHrBntil agedTodbod! Suhhon cBoipRNEG, 0 Tt 200
posi ti on epetrlieibbryvahe NyansfSibing mechandsiy 400t pay spetet iteay nd4cat or
310. The ;ray posikion_indica@gr 3%9 comgrises aepqtaryédjsgﬁpLate_Bloa
coaxi al | yfFRPRANEBE t&F3hSURARRT Jeenben350h efghhessyppaferaingr ovi ded above
the rotary,dhs ;84003 X AW S A568506:28188 of the cartridge
100. The vertical transferring section 500 constitutes the :\)-
transferring mechanism 400 together with the horizontal
transferring section 700, as described before.

Prior to. _ioading“operaticn; the search mechanism 300
vertically moves the transferring mechanism 400 for
accessing a desired CD stored in the cartridge 100, or the CD
held on the extra tray 107 for reproduction, So that the
tray supﬁﬁrt member 401 is controlled to face a selected
tray holding the desired CD; e.g., the tray 104 in the
cartridge 100. '

As shown, the search mechanism 300 comprises a clutch
gear 301, a pair of idler gears 302, 303, a search-drive
gear 304 and a screw rod 305. The clutch géaf 301 is
selectively driven by a turntable motor 201 through'a'gear
engagement between the clutch gear 301 and a turntable.zoz
coupled to the turntable motor 201. 'The'rofation of the

_turntable motor 201 is transmitted to the search drive gear
304 through the clutch gear 301 and the idler gears 302,
303. Thus, the search drive gear 304 rotates the screw rod .
305. A travelling nut 306 meshed on the screw rod 305 is

allowed to move in the vertical direction along the screw



ﬁroVided under the rotary disc plate 310a in corresponding to the |ight
source 310b. The rotary disc plate 310a has a prescribed nunmber of slits
gr @peni ngs (not shown) each::capable of crossing theight fromthe |ight
sout.ce 8¥0b to the photosensor 310c in the rotation of the rotary disc

pl ate 310a. Thus, the position of the travelling nut 306 is indicated by
counting output pul ses fromthe photosensorg310c in the search for the
selected tray 104 hol ding the desired CD. The ‘travel:ting nut 306 has an
engagi ng arm 307. The- engaging arm 307 is provided for a selective
engagenment ypblh3esl,0Gkel.gvan 3he diltectDek sKewh 5P2atsowduRYedronyt hg
tray support nenber 501 of the vertjical transferring section 500 by a
support pi ntB®39rayEpg.oc Thee Favbl {0g Hute30fyia Sporhates4its the anti

 Cl ookl se daggeibaNpyas TARUL foh AL 1NN (h0: [ BRodRAN Ng. Thus, the

| ock | ever I's normal |l y kept engaged w e engaging arm 307 of the
travel | i ng nut 3@6vetFid cedr picedl t Xoranst ethe nyraeel 1 dbng 560t nBO6Ss ipward or

downward in conpany with the travellggg nut 306 tgrou h the engagenent
bet ween .t he9BRIRELNEYa AN TRY BREIHALP ERAFEHEPT 530 nhefPBhETRY aPRPATAGDNUL

306 noves U Q ﬂéé‘@ ‘GQ p§£§é| i hy§ t N
transferﬂrngﬁﬁégﬁgﬁ?gn1 Oocggtes mﬁtﬁe§§sefgcted t?a??gé.g?? ?ﬁgx€?3§9104
hol di ng a deeuneddCRoacher didipr @edre 303: ch bpghutsourcé 8hebt proekikidy

nut 306 of the search nechani sm 300, We he tra sition indicator 310
counts a pr@????bé&ehﬁﬁ&ﬂrﬂﬁéaﬁﬁsﬁ%?%%r?ééﬁoﬁﬁ?n% $§°fﬂ§eBBQFtPg Cof the
tray 104 hobdbggdele iR ahd Do tdiey t818EPLatEDBO0a204 Eordeapbndangd.
Thus, the search operdtion of the search ' '
N . to the light source 310b. The rotary disc plate 310a has a
| presbribed number of s;its or openings (not shown) each
capable of'crossing the light from the light source 310b to
fhe photosensor 310c in the rotation of the rotary disc
plate 310a. Thus, the position of the travelling nut 306 is
indicated by counting'output pulses from the photosensor
310c in the.search for the selected tray 104 holding the
desireq,cb.
| ‘The travelling nut 306 has an engaging arm 307. The
engaging arm 307 is provided. for a.selective-engagement with
| a lock lever 502. The lock lever 502 is mounted on the tray
A lsupport member 501 of the vertical transferring section 500
by a support pin 503. The lock lever 502 is biased by a.
spring 504 in the anti -clockwise direction, as shown by an
érrow W, in the drawing. Thus, the lock lever 502 is
normally kept engaged with the engaging arm 307 of the
travelling nut 306.  The vertical transferring section 500
moves upward or downward in company with the travelling
nut 306 through the engagement between the engaging arm 307
and the lock Jéver 502 when ;he tfavelling nut 306 moves

upward or downward in the search operation. Thus, the



mechani-sm 300 for the desired CD is’ 'conpl'eted. FIGURE 3 shows the state.
that the vertical .transferring section 500 of the transferring nmechanism
400 is. located at the position corresponding to the selected tray 1Q#%.
After the search operation, the selected tray 104 is horizontally nmoved
fromthe cartridge 100 to the vertical fpansferring section 500 by a

hori zontal transferring section of the transferring nmechani sm 400, as shown
in FIGURE 4. The horizontal transferring section will be described in
detail later. Wien.the tray 104 is noved onto the vertical transferring

sect i on 50anihe-oly LiuSain  F08 UFSEHs | Wi thcacharkutal Ubipct LR, ,aS

shown by the arrow V, in the drawi ng agai nst the spring | ever
502 is drthentrpya 10k khodingiagdesthedi € accoddingi bedthat seateshe

FI GURES 11, and 13). ult. the . between the | ock | 502
and the oRBEBAT] Sl MGOFS T THEE TG TR GBS BoBpeoparcacBchansan

vertical pansf GiddkRENREY PoHO01 SRV ESa1oNR6E 806 pbanback section 200,
when the transferring mechanism 400 is released fromthe search mechani sm
300. Fl GUREeScslidbes thimhenitef \prhsesccorrespandinantéethengoséc oonof00 -

[ | t t .th . ty,on 200, The, t of the..
transt orr PR HEATa Chn Rt STt o TP 1782 OB o bRk BFaPRE BBAPENZO)
oper ati 0njisS dedicdBch . Dyhws Vethé Coéat ¢ RNGHEFatibNCoFEER8NEEAYCAS

described later. The travelling nut 306 is kept in the vertical search
posi ti on, mgchaniswk 3RQ tfen| the Hesired gDstet conPioveds nBYEURBo#Nward for

e 1P OB g8 68 RS LERNERLERISDSER O 3,
renmoved of the transferring mechanism 400 is located at the position
corresponding to the selected tray 104. =

After the search operation, the selected tray 104 is
horizontally moved from the cartridge 100 to the vertical
transferring section 500 by a horizontal transferring
section of the transferring mechanism 400, as shown ‘in
FIGURE 4. The horizontal transferring section will be
describeé in detail later. When the tray 104 is moved onto
the vertical transferring section 500, the lock lever 502 is
turned in the .clockwise direction, as shown by the arrow V,
in the drawing against the spring 504. The lock lever 502
is driven by a lock releasing mechanism, as described later
{see FIGURES 11, and 13). As é-result, the engagement
between the lock lever 502 and the engaging arm 307 of the
travelling nut 306 is releaéed. '

The vertical transferring mechanism 500 moves toward
the playback section 200, when the transferring mechanism
400 is released from the search mechanism 300. FIGURE §
shows the state when the vertical transferring section 500 -
is located at the playback section 200. The vertical

movenment of the transferring mechanism 400 other than the

.’.



fromthe cartridge 100. Wien the vertical transferring nechani sm 500
reaches the playback*position 200, a part of the vertical transferring
nechani sm 500 presses the clutch gear 301 downward, as shown in FlI GURE 5.
Thus, tweé clutch gear 301 is released fromthe turntable 201. The
turntable notor 201 drives gnly the turntall-e 202,.when it is activated for
the reproduction of the CD.. The clutch gear 301 is biased upward by a coi
spring 311 so that the clutéh gear 301 is nornally -engaged with the
turntable notor 201. However, the vertical transferring mechani sm 500
pushes t hhemoversEnygeat G2 skarctarcpexgtion isecaoriedpoungbpld, so that

the turntable notor 201 bgcongs, free fromthe search nechanji sm 300 duri ng
t he' r epr odYET P ﬁﬁﬁfffér . ‘Y@NT?QER£Q?%WB?%r FAGT $ReEi HRTBDO of the

transferring meefi 8O0 g i 366t ¥4 thegbes£! 8RR Ussbﬁeﬁ-”hégg pas
descri bed before. The clanp nechani sm 600.conprises a clanp [ever 81, a
cl anper 60Ro@it on aditenithe pror6hsal atratwier Fring| SREidn 0@ £$anp

| ever 601 is rogkably nounted aon the vertical transferrjng section 500 by a
cappor & 5i OSSR AR e, e (i eue Elon' 8 EhE EPLoTFeRe fRT S CLi on
by a -springHendrs/Eing Thet C306E6Yns69 2néShd Rl G4 BbhameBYNESH {KRe One end of

the clanp | ever 601. _-12- The adjustable pin 603 is nounted to the other
end of thevelrtiiede\r9s Hoion Twherelj the 88 egted chBanas04 was cneroedenent

a3 e LB TR Ly S0, e e vereal Ly ansterring

projection 607 whdd WheOvdr Oidal Ctvsrs Sof Dy SHE®Ran 96mt G0 apPaERESIS .
\—  the playback position 200, a part of the vertical
transferring mechanism 500 presses the clptch gear 301
downward, as shown in FPIGURE 5. Thus, the clutch gear 301

is released from the turntable 201. The turntable motor 201
drives only the turntable 202, when it is activated for the
reproduction of the CD. The clutch gear 301 is biased
upward by a coil spring 311 so that the clutch gear 301 is
normally.engaged'with the turﬁtable motor 201. "However, the

._vertical transferring mechanism 500 pushes the clutch gear
302 downward against the coil spring 311, so that the
turntable motor 201 becomes free from the search mechanism
300 during the reproduction of the CD, _

The vertical transferring section 500 of the
transferring mechanism 400 is provided with the clamp
mechanism 600, as described before. The clamp mechanism 600
‘comprises a clamp lever 601, a clamper 602 and an adjustable
pin 603, as shown in FIGURE 1. The clamp lever 601 is
rockably mounted on the vertical transferring section 500 by
a support pin 604. The clemp lever 601 is biased in the .

clockwise direction by a spring (not shown). The clamper

602 is rotatably mounted to one end of the clamp lever 601.



Thus, the clanp lever 601 is rocked in the clockw se - direction around thée
support pin 604, as shown in FIGURE 5 when the vertical transferring )

. nechani sm 500 reaches the playback section 200. The cl anper 602 on tte one *
é@nd of the clanmp lever 601 presses the CD against the turntable 202. “he CD
I's stably supported on the turntable 20215y t he cl anp nechani sm 600. The

cl anper 602 is rotatably nounted to the clanp | ever 601, as descri bed

above. So that, the CDis driven by the turntable notor 201 during the-
reproduction of the CD. The_adjustable pin 603 adjusts the clanping i

" pressure Drethdivshiabie BHD 803 Ast mpHEteEs, toatheciothez0®ny @ detei n t he

pl ayback égﬁéﬁ?peggg gages. ﬂ.‘gng?spﬁég i-eu i?xf 6@}?.’@% saltjp orted on the .

turntabl e or reprodlction 0 he v 8" ring section

500 novesepgagéfenvheithhehe epthdicenanof thiee cGamp Nieviags golhe verti cal

transferring section 500 again engages with the search mechani sm 300, as
shown i n FI GUREhER WRenverkigal: tEapsfeaning meshasdsm SPGO®Vemches t he

vertical gashhden EAbCahstahea’ pin! 68Y LRAaNAR RHIEY Ol foomdhe

cartridge 1 | ock ver urns in e-unti-c

accordi ngb0® phetspding 5Odmse chasstibe (hotk shewa) 2¥2 thiegagyarddds I he
engagi ng arm 307 of _the $rave|%6ng nut 306.. The tray 104 is then returned
into the pre¥crFBBJCHBRP: ABYeT 60§31s; rocked. An rh@ €Ioekvwikfere the tray

104 was sgPF&ét P8HOAFouRE! €hb | Sappgi! Bikl GRES a8 SALMMIN nl 1 dulé:

hori zontal transferring section f the transferring nechanlsn1i%b wil |
be descrivwhen The wertiocalatrensfierrinpgnpesbanism 500 reauwtms dadt f or

transferrépgygagﬂeggég?gg 558¥’4§hg'blggger 602 on the one end of the *‘J
clamp lever 601 presses the .CD againsf the turntable 202. .
The CD is stably supported on the turntable 202 by the clamp
mechanism 600. The clamper 602 is rotatably mounted to the
clamp lever 601, as described above. So that, the CD is
driven by the tu:ntable.motor 201 during the reproduction of
the CD. The adjustable pin 603 adjusts the clamping
pressure Bf the clamper 602 against the CD. A pickup 203
provided in the playback section 200 moves along the radius
of the CD supported on the turntable 202 for reproduction of
the CD.

The vertical transferring section 500 moves upward,
when the reproduction of the CD finishes. The vertical
transferring section 500 again engagés with the search -
‘mechanism 300, as shown in FIGURE 4, when the vertical -
transferring section 500 reaches-the.vertical position where
the selected tray 104 was pulled out from the cartridge 100.
The lock lever 502 turns in the unti-clockwise direction
according to the spring 504 so that the lock lever 502
engages with the engaging arm 301-6f:the travélling nut 306.

The tray 104 is then returned into the prescribed position



t'ray 104 in the cartridge 100 or the extra tray 107 between the verti cal
transferring section,500 and the cartridge 100 or the space for the extra
tray 107. As shown in FI GURE 6, the horizontal transferring section 700
conprisgy a first slider 701, a second slider 702, .a rotary cam 703 and a
transfer drive notor 704. The first slider 701 is slldably supported by a
guide rail 705. The second slider 702 is ptdvided in parallel with the
first slider 701. The rotary.cam 703 is rotatably mounted on the chassis of
the.apparatus by a support pin 706. The guide rail 705 is fixed to the

chassi s ofiaheheppareridgel 200,t Waeker ithenttalaydi VoRL i), s @r &b BEEdYe | he
arrows +x and -X in the drawing. The first slider 701 is thus novable in

the-hori zont al Beferrisg. “?ﬁefplf§ﬁqﬂﬁﬁk§'tﬂ!PWﬁh;%?ﬁl?&ﬂ hexizemralon
707, | The oeanndoRkifler 202:0A° 180PUE Ho Wl i PR ID%00

extending | I'rection e gui de sl and:

a pair of willlebpi des&B9bednd T80 hprdwodad ot dis fEasiig séctien 700
appar at us, respectlvel¥ Thus, the second slider 702 is slidable in the
hori zont al i8i PERVABRd TAE $repaferriag: sy @rescribed rﬁ‘%ﬂfﬂﬁl Qotath®ly

nounted in gd t Rg ggq @ Slood N e ?y; ggfﬁ@g W th
both the fldr‘gﬁ ?gckhﬁo(rg%‘foﬁ gP t he fﬁrst slider ac7)01 andla rack nenber
711 fixed 0hetherthaa3|srahsfbcrappasammson'ﬁoalanﬂ<un§ﬂnnrﬁﬂﬂdgs p:'11: o]
extending i.n the horizo talaglrectlo -14- Further, the second slider

702 has a QBcHh8 PREREpSPTi e7e5tIAy tra¥a 0% 713,  The second rack
portion 712 engﬁseéhwhhiﬁ FroORE €, WhedriZbhtal Sddgiedriidye gear 714

is coupled to the transfer drive not or 704 t hrough an

— section 700 comprises a first slider 701, a second slider
702, a rotary cam Zoa_énd & transfer drive motor 704. The.
first slidef 701 is slidabiy supported by a guide rail 70S5.
The second slider 702 is provided in parallel with the first
slider 701.  Thé'rotarv cam 703 is rotatably mounted on the
.bhaééis of the apparatus by a support pin 706. The guide
rail 705 1s fixed to the chassis of the apparatus along the
hor:zontal direction, as shown by the arrows +x and -X in
the drawing. The first slider 701 is thus movable in the
horizbntal direction. fhe first slider 701 has a first rack
portion 70?. The second slider 702 has a pair of guide
slits 708a and 708b extending in the horizontal direction.
.The guide slits 708a and 708b fit to a pair of guide pins
709a and 709b pfovided on the chassis of the apparatus,
resﬁectivély. Thus, the second slider 702 is slidable in
.the horizontal_direction, The second slider 702 has a
pinion 710 rotatably mouhted in the middle of the second
slider 702. The pinion 710 engages with both the first rack
portion 707 of the first slider 701 and a rack member 711
fixed on the chass:s of the apparatus. The rack member 711

is also extending in the hor;zontal d1rectnon



i dl er géar 715 and a notor gear 716. The campin 713 engages with a’ '

vertical transfer trigger camgroove 717 of the rotary cam 703. The notor
gear 716 is nounted to the drive shaft of the notor 704. The slider dyive

lgear 714 is driven by the transfer drive notor 704 through the notofgear.

716 and the idler gear 715, when the trapsfer drive notor 704 is activat ed.
The transfer drive notor 704 starts tﬁ@"beration at the tine that the
search operation of the search mechanism 300 for a prescribed tray, e.g.
the tray 104 holding a desired CD is conpleted. Such a control for the

notors 704, 2Q1 and the like is carried out by a conventional manner using

a mi cr oconput BRFIRRE .s|ShfeSefant sicidery 1702 hagcl pacond rhokkwi se

di recti NS Slandid 5 or B i d. The slider drive
gear 712‘9%?%§§ ?Eg fgﬁ%@éﬁ&fﬁjggjh gﬁ‘?éaé%claﬁat ﬁgagr g\%lrﬁé,or.’i .éez in
the direengegesf wiitk ar sdwder, drineugiedelpear Thgagenust beliveegedie

slider drjye.gear 714 and the second rac ortion 712. The pinion~ 710
nount ed Jé)#xtﬁ g@l‘f&ﬁ&ds&%é&%ﬁf%%‘és‘ﬂ'ﬁ"ﬁe’%ﬂFﬂﬁ f#Pénthrevghyes rack
menber 7i{dierTHBaP Ri1®N abl) &£ MPANTS d¥d s e fi KoPQrbhgn 707 of the
first sl%%e?r7 %? ?husf&%ﬁééfirst:si%ﬁ;iggl igﬁ%r?égnpgﬁ ?%g direction of
t he arrogngagescwithad vertivgl ttransfemmyigget heanagkooesb@n 77d¥ and t he

first rack portion 707 are set,.so that, for i ance, the first slider 701
moves th%gﬁig?%ﬂEX'Fﬁng%%‘ - (hRg mRtor gear ?i% g%cBﬁH“E?FdéP_?OE“ Pri or

t ot he myefPat sphrkhersatenehctldrderog02, the rotary cam 703 i s maintained

in a state where the first straight - :

3

*

The slider drive gear 714 1is driven by the'transfer L}

drive motor 704 through the motor gear 716 and the 1dier
gear 715, when the transfer drive motor 704 is activeted.
The transfer drive motor 704 starts the operation at the |
time that the search operation of the search mechanism 300
for a prescribed tray, e.¢g., the tray 104 hblding.a'dgsired
CD is completed. Such a control for the motors 704, 201 and
the like }s carried out b? a conventional manner uéing a
microcomputor. ' o

The slider drive gear'714 rotates in the clbgkwiéé_

direction, when the transfer drive motor 704 5s'activated._

The slider drive gear 714 drives the.second slider 702 Qy

rightward in the drawing, i;e.,iin the direction of the'_
arrow +x, through the gear engégement between the SIider 
drive gear 714 and the second rack portibn'712. 'the.pinion
710 mounted on the second slider 702 rotates in meshing with
the fixed rack member 711. The pinion 710 engages wi;h tﬁé
first rack portion 707 of the first slider 701. Thus, the
first slider 701 is driven in the diredtiou of the érrow'fx.
Gear ratios among the pinion 710,'thé rack member 711 and -
the first rack portion 707 are set so‘that.“for instance.

the first slider 701 moves the distance twice -that of'



ﬁontion.717a of the vertical transfer trigger camgroove. 717 has a

hori zontal position,-as shown in FI:GURE 6.. - The cam pin 713 of the second
slider 702 is positioned in the |leftward end of the straight portion 717a.
Thus, t{e cam pin 213 noves rightward al ong the straight portion 717a

wi thout rotating the rotary cam 703, at thﬁ first novenent of the second
slider 702. The campin 713 engages with t % second straight portion 717b
of the vertical transfer trigger camgroove 717, when the second slider 702
noves rightward for a-prescribed distance, as shomn in FIGURE 7. In the

posi tion, the second. gasuepoabeQn 712 is disengaged fromthe slider drive
gear 714. Wiile, the campin 713 drives the rotary cam 703 to rotate in the
ant i - cl ockwi Rrighr cy £BA. DONEMEHTtaOFf &Qﬂ'H!FQQ¢fQ#$ﬂ£rVW@h,atgearotaevt|on

718 on th Thi.s _gear se |on s t herei n,a, not

719. Theq% %@g gg #Q?hggéggp ggc |§n é& {ﬂ%ts?Fﬁ@? BFlve

gear 714 powtion TDaop€r sheovefticha me&# lﬂ@fgi@@ céf §he¥el 17

FI GURE 6. Accordlng to the anti-clockwi se rotation of the rotary cam 703,
8

the gear MRS Gh 7HETiBABLA1NPESEAdOBngAf AWM im FIRURE 6ler Theveayear
714. Thusp%gf%ﬁ °6f‘r¥n€agb§8§d' $196l¥eR oY M?‘P%{f{? $éa "PA Of]rtxlo“ The

rotary cam y rotation drives the camp nove rightward. Then
t he secomﬂeﬁmkéfdsendlbﬂethe?é!raﬂdhﬁObuntﬁdhII&HBIC)Tﬁmsrlghéwaéd
posi tions, After the first and second sliders 701

P oo AR ThE B PRCE R THATE. S150G (A S VIR Gan RS 49m EAAST of | ow
the round $£aléQP F475t%2hgt RReVebtheq ctarnami@r é{laﬁsrfgagt%awﬁeziﬂ The

rotary
: of the second slider 702.

‘The cam pin 713 engages with the second'straight
portion 717b of the vertical transfer trigger can gfoove
717, when the second slider 702 moves-rightwatd for a'
prescribed distance, as shown in FIGURE 7. 1In the posifion.
the second rack portion 712 is disengaged from the Siidef
drive gear 714. While, the cam pin 713 drives the rotary
cam 703 ts rotate in the anti-clockwise direction. The
rotary cam 703 is- ﬁmmﬁvuﬂmag&m section 718 on the periphery
thereof. This gear section 718 has therein a notch
719.  The notch 719 of the gear section 718 ‘faces wiih the
slider drive gear 714 prior to the opératioq'of the seéchd
slider 702, as shown in PIGURE 6. '

According to the anti-clockwise rotation of the rotary
cam 703, the gear section 718 comes into the engagemenf with
the slider drive gear 714. Thus, the rotary cam 703 is
driven by the transfer motor 704. The rotary cam 703 by
rotation drives the cam pin 713 to move rightward.'-Then the
second and first sliders 702 and 701 ere driven to the ]
rightward positions, as shown in PIGURE 8. After the first

and second sliders 701 and 702 have reached these



cam 703 in its rotation drives the vertical transferring section 500, as
described in detail later. During the rotation of the rotary cam 703, the
~ first and second sliders 701 and 702 are maintained in the rightward™
positions, as shown in FIGURE 8. Thus, the cam pin 713 can fol | ow e
round section 717c of the vertical transber trigger camgroove 717. The
hori zontal transferring section 700 of the transferring mechani sm 400
further conprises a tray carrier 800. The tray carrier 800 is provided for
pulling out a prescribed tray, e.g., the tray 104 holding the CD to be
t ransf er rpdsibiohs, pkhgbaem pamtmmﬂzauh fdﬂtpwrayecamuh@rsﬁﬁexahftlmew be
descri bed agetall I.n _referenge tQ GURES 9, 10. shown in -
n

FI GURES PantiRgoYerfdcplafreRptes; . ‘é"d@%’ c'iﬁﬂ‘ne%’f‘é‘a"?o?”]e fT‘i‘%trgFPHtér

701. Thecshayogakhi £ts80Q el W ved NiKg &éfeiféaﬁoxlra@sw} ﬁ@sr 802 and
a piston rod 803. The third slider 801 is novably coupled to the tray

support needtios0$06f Bﬁed¢§Frn&§dtﬂnudﬂtﬁilr@PSQEtlon 500. The tray

nber 50 505 d he d £
The arrons +x BRASOR Enp roraagh e e dotatl thY, 1 Te shEERRS < houn

i n Fl GURESnd2s886n83s 1q9@erend oaf atdaemd e rmBrRta fnédt £% abhy nounted to

the first slider 701. The rotating axis of the cylinder 802 extends al ong
t he direcrightyprdr pogd tiengndasx RITCFEGURE o8d - IDDUS.1Tkep¢emon r od

803 is c é%e‘h e egotlti%wcxlhl nq_%r %O%ﬁaéwld‘g@e#%r‘gf %%ger 80 01e end

of the pi 3 movabl y e Ccy us, t he
pi ston rOdrSﬂGfé& trigger cam groove 717.

The horizontal transferring section 700 of the - ‘3)
transferring qechanism:400 further comprises a tray carrier
800. The tréy carrier 800 is provided for pulling out a
prescribed tray;.e.g.. the tray 104 holding the CD to Sé
transferred.to thé playback section 2001 The tray carrier
800 will nbw be.deéc:ibed_in detail in reference to FIGURES
9, 10 and 1. R o .

As éhgwn in FIGURES 9 and 10, the tray carrier 800 is
connected to ihe first slider 701. The tray carrier 800
.comprises a third slider 801, a cylinder 802 and a piston
rod 803. The third slider 801 is movably coupled to the
tray support member 501 of the vertical transferring section
500.. The tray support member.501 has - : a slit S05-
extending in the direction of the arrows +x and ~X. The
third slider 801 fits in the slit 505.

~As shown in FIGURES 12 and 13, one end: of the cylinder
802 is rotatably mounted to the first slider 701. The
rotating ax;s_of.the cylinder 802 extends along the
diréction of arrows +x and -X {see FIGURES 9:@nd-10). The
piston ;od_803 is coupled between the cylinder 802 and the
third slider 801. One end of the piston rod 803 movably



 withdrawn fromthe cylinder 802 mhén thé tray support nenber
downward. As shown.in FIGURES 9, .10 and 11, the third slider

804 at

passi 9g
store%9

cartridge 100. Thus, the hook 804 can nove in the vertical direction

Wi t hout

operation according o t he éearch mechani sm 300. The third slider 801 of
the trayegesriar tB80cyl 1pided &0P Wi tThik | Ogle I #asE 5 ted¥ s The | ock

bei ng i npeded by - . the trays 101 to :107, for the search

rel ease . part 805 runs against a lock rel ease nechani sm 900. The | ock

rel ease wathdwawm ofgosotpe s¥d index|8G%|wherne the graosupnatt i s novabl y
he ersi f th ay support. member 501. The | ock rel ease
| ever 90Teﬁ§§raﬁag-m§ﬁ%§eﬁﬁd§ﬁ%ﬁ§©02 and an engagi ng pin 903. The L-shape
openi ng 902 | ggsehpywhi in FIGUREXE atidranyd M P06y i et 4 hiddy o support
The engaging pin 903 faces to the slit 505 of the tray support
R4 ledcid telanes eshr t BES horker§Q4 hpsnia 1Bhare etyagi ng

n t.hir | i J [ [ [ teh +X.
The regu?@gitoﬁggitﬁ bo%aszabtqga o,%?i:y sup orét}utrri}?%tgré %gtgg%s['%ﬁﬁ%%ve end
of the LpskaBesOpanioFg t3e2 trEwss,10heto 08 ad taredi in 506 reoet eidge t he
901 in the direction of the arrow +X

Wien t helPRi padsith@e@XIadR FhAY 107 (MR8 ined Helav (Hhe FITW 439€ as shown
in F|GUR§

nount ed

menber

pi n 903

nmovenent of the | ock rel ease | ever

to

501.
menber 5hasse hegk

The | ock P8 eadd pdr

Y

without being impeded by the trays 101 to 107, for the

search operation according to the search mechanism 300.

The third slider 801 of the tray carrier 800 is
providéd with a lock release part 805. The lock release
part.aos runs against a lock release mechanism 900. The
lock release mechanism 900 comprises a lock release le.ver" 901

which is movébly mounted to the underside of the tray

- gupport member 501. The lock release lever 901 has an L-

”:éhape opening 902 and an engaging pin 903. The L-shape

opening 902 loosely fits to a regulation pin 506 provided

_the tray support member $01. The engaging pin 903 faces to

the slit 505 of the tray support member 501 so that the lock
release part 805 inter}eres with the engaging pin 903 when
the third élider 801 moves in the direction of the arrow +x.
The regulation pin 506 of the tray support member 501
engages with one end of the L-shape opening 902. Thus, the
reguletién pin 506 regulates the movement of the lock

feleaseﬂlever 901 in the direction of the arrow +X. When

the_third slider 801 moves in the direction of the arrow +x, -

és shown in FIGURE 10, the lock release part 805 engages
with the engaging pin 903. The lock release part 805 has a

501 noves

801 has a hook
its one end. The hook 804 has a shape in flat section capable of = °
t hrough each of the L-shaped notches 17 of the trays 101 to 106

in the cartridge 100.and the extrg,tray 107..posi ti oned bel ow t he

00 el O%thel SIRAS BIR dad Yol IANCEnd Vi { 150 PR OB SR N 903



skant so that the lock rel ease part 805 pushes the engaging pin 903 in‘'the

di rection
rel eased f

of the arrow Z in the drawing. The L-shape opening 902 is

romt he regul ation by the regulation pin 506. As a result, The

|®Ck rel ease lever 901 is allowed to slightly nove in the direction ofﬂﬁhe :
As shown in FIGURE 14, the Iefﬁﬁ@rd end of the lock release |ever

arrom1+x
901 is cou

pled to the | ock Iever 502. Thus lock release | ever 901 rotates

the lock lever 502 in the direction of the arrow V (see Fl GURE 2) accordlng

to the sli

transferri
. travelling
above- nent
aut ochanger.
t he Iockl
The tray s
position o

ght novenent in the direction of the arrow +X. Then, the

g 4RE NG §H5409hbslébﬁeP?QQSQeT%B%t '%%seB%%%'eﬁr AR ﬁ.ogﬁgfé,gt he

arm 307, as descri bed before € reason
imie@03cknr theadéracthani of 886 asras ZokinOwhe \Ahemvis,@ch Ahe

rted or receiving a nmechanical - shock,

| a &l trans
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r may work inadvertently ok rel éase mechani sm

-

prevent theisieibbewedhtopsiigbnlyfmove Lnshhpeddpecitionddf ewecadrdgy i N the

direction
t he novene

(ﬁxthe arrow Z runs against the regulation pin 506-to regulate
nt" of the | ock |'ease’l ever 901. Referring now to FI GURES 15 to

18, the verticalasrgnehsr {hnerceRBaDE SRV ¥R kab@ @ﬁﬁcﬁkbﬁﬂe a8 verti cal

transferri
501 in the

ng mechani sm 500 is provided for driving the tray support nember

release| levercPPbnis Treupdedi tal ther dnckedeveg S0ChanTams500

comprises Uik Qe daddMdV8r 2861 2 YELELE AR 188! 485182 1INGpe0t 1Y

cam 703 has cam

direction of the arrow V (see FIGURB 1) accord;ng to the
slight movement in the direction of the arrow +X. Then, the
transferring mechanism 400 is disengaged from the engaging.
arm 307 of the travelling arm 307; as described before.

The reason for providing the above-mentioned lock
release mechanism 900 is as follows. When such an

autochanger type CD player is transported or receiving a

mechanical shock, the lock lever 502 could easily be disengaged

-

from the engaging arm 307. The tray Subpdrt member 501'ﬁaythen

be shifted from a given vertical position or may work
inadvertently. The lock release mechanism 900 can préveﬁt:-
the defect.. The portion of the L‘shape'opening 902 o
extending in the direction of the arrow Z runs against the
regulation pin SQSIto regulate the mcvemeht'éf'the lock
lease lever 901.

Referring now to FIGURES 15 to 18, the vertical
transferring mechanism 500 will be described. The vertical
transferring mechanism 500 ié'probi&éd'fbr'driving"thé tray
support member 501 in the vertical direction. The'véfticél-
transferrzng mechan1sm 500 comprises the rotary cam 703 and

a vertical drive lever S10. The rotary cam 703 has cam



119- grooves on both surfaces. One surface of the rotary cam 703 is
provided the vertical transfer trigger cam groove 717, as described above.
Thg other surface has a vertical transfer drive camgroove 720. FI GURES 17
and. 18 ;show the vertical transfer trigger camgroove 717 and the verti cal
transfer drive camgroove 720 fornmed on the8-surfaces of the rotary cam 703.
As shown in FIGURE 15, the vertical drive lever 510 is rotatably nounted to
the chassis of the apparatus .by a support pin 511... The vertical drive |ever
510..i s provided a cam-pin 512 and an engaging pin 513 on their respective
ends. ThegraovesnoblRoftht surfacke .vePnec surifagesiodr tihe vo taay grrmo VO F 20

f th t ar 1.703. . Th ' i i 13 fits t lit 514 defj ned
Che tray sERBFEVAARA P80 TS T ABI S arDethr, sosbdet, BegfydraRveo Tk a® |

the anti- gb96kybel dbbeeli OftheVidRridher568maE HRRLEIdANhastdeen carried
out . The~tr|?gered rotation of the rotary cam 703 is nmade by the engagenent

of the candpive7¢dmobirop¥esd@eOnd EFGURES7(0Z aindh l8hshoscahe yersilgixl
portion 717b of .the _vertical transfer tri.gger m groqQve 717, as described
before (set® FREERE éf????ﬁecesrPFSSVet&&Hsg@P %%FV € 3&F§Po&€@"ﬁﬂ?anther
rotates ingkioeaBhin grockel $20diEbeabd0BND Yt Heh@uirtaReisto fditihee ridtladly 704.

The rotation of the rotary cam 704 after the trigger operation is carried
out by thecama®@Ber drive notor 704, as al so described before. The verti cal

ever 510, ns shang ABLin ALoYREPaRy! SHS Mk laad W vaf 2 B30 e Ve
- 720 conprisetatabdymbupteti @b tReachndsd sgiofurhe dpparatus devent h di vi ded
poiiiohs 7338p33t7%92'511ﬁ¢:%%gwggrQ%QQ1°%r1ve lever 510 is provided a
cam bin 512 aﬁd an engaging pin 513 on their respective
 ends. 'The.camlbin 512 fits to the vertical transfer drive
'cém grbové 720 of the rotary cam 703. The engaging pin 513
fits to a.slit 8§14 defined on the tray support member 501.
iThé rqtéry cam 703 is triggered to rotate in the anti-
clockwise'direction; when the search operation has been
cérried'o;t; The triggered rotation of the rotary cam 703
ié made by the engagement of the cam pin 713 of the second
slider 702 with the éecond straight portion 717b of the
verticalltransfer trigger cam groove 717, as described
\ before (see FIGURE'GS. The vertical transfer drive cam
groove 720 furiher rétates 1n_the anti-clockwise direction
by the transfer drive_ﬁotor 704. The rotation of the rotary
cam 704 éfter tpé grigger“operation is carried out by the
transfer drive motbr_764,_aq also described before.
The Qertiéa; transfer drive cam groove 7120 is provided
for driv1hg the Qertical d:ive lever 610. As shown in
FIGURE 18; the vertical transfer drive cam groove 720 = . -
compiisés a common portion 720a and a group of first to

seventh divided portions 720b to 720h. The common portion



¢

=20- 720a extends along the radius of the rotary cam 703.. Each “one end of *
-the divided portions 720b to 720h neets the common portion 720a. Then the
. givided portions 720b to 720h spirally extend toward the peri phery ofythe *
Rotary cam 703. The divided portions 720b to 720h of the vertical trefsfer
drive cam groove 720 correspond to the_ygrtical positions of the trays 101
to 106 stored in the cartridge 100 and the extra tray 107 positioned bel ow
the cartridge 100. The position of the campin 512 is defined by the search
mechani sm 300. This is because the tray support nmenber 501 is noved to a°
rescrib rés ogkbh@N stibaxel khRg.Jaut. 308 of +the search
ﬁechani s?3%%é%§é%%§c€%%2g E)g?o?g.al&%u)rs?nléhtghgagtgé'}g%a%ei%i o&aa‘fghe
vertical ahe vendecofrtBaodividedaperitbgnshZ20bagos N0 mewwand01l. The
cam pin 512 thus oy es Lﬁ éhe_cggnnn gortLon 720a of the vertical transfer
drive cafigiBEPIobIOPWigRE: heThPRy the3di ¥idefPodd ionse 1200 fich TGN f aces
to the diggfegh Perés 29 dheRet B85 CAHBRLN 071 2 10l ' iadged
portion 752/%0 [ npfhéé*gg?gt [ g'r']aﬁfi tgﬁg ?gfgé?ggm#o%_‘?? i_t&}t%% Qﬁalm?m')ﬁ The tray
support ridrhedivided spoitionage20br ben 720hsofir thenwelraicad I¢Aansrer
descri bed, before,  Thus, t rotary_cam,703 iven by the transfer drive
mot or  70PT S ER®  FEOQER ¢ ?g?il °8FF§§P?§@eF°5 e h’et"l’ryécéllo@ﬂﬂ‘stei%% &K% ion

in the drayé Ngrayse101i fot 106 db€6866800n0fnbNEatrAWN mBh%n‘éﬁr'r{(eCa' drive
| ever 510 thus lowers the tray support nmenber 501 to the playback section
200 (see SHIIREHY 107 ‘positioned belovotheycearridye td.vertical drive

LR 1o, ot RORYsTRIRE <BF0RR Brd RTKDak BetRH iCinE *T0

search mechanism 300. This is because ‘the tray support

- .

member 501 is moved to a préscribed”verti¢al position'byqthe
travelling nut 306 of the search mechanism 300, és'descfibéd
-befdre.' During the search operatibn, thélver;icalﬁdrive,.
lever 510 is rotated by thé_tray'support'ﬁembeflsdl. The
cam pin 512 thus moves in fhe”common po£fioh izoé of_the
vertical transfer drive cam groove 720. When the.frey 103
is selecéed; the cam pin 512 faces to the di?ided pdffion |
720c.. Then the cam pin 512 follows the divided portion 220c
in the rotation of the rotary cam 703.  Af this time; the 
tray support member 501 iS'disengagéd'ftby thé seardﬁ _. QJ
mechanism 300, as described before. Thus, the rotary cam
703 driven by the transfer drive mbtor'104 fbfaées the o
vertical drive lever 510 in the clockwise direction in the
drawing, 1.e., in the direction of the arrow N. .The .
vertical drive lever 510 thus lowers'the'tréy'suppofi member
501 to the playback section 200'(séé ?IGUR!SS). At“this
time, the rotary cam 703, the vertical drive :iéver 510 and _
the tray support mémber 501 have the positibns; as shown in -
FIGURE 16. | -

When the pléyﬁack'opération is coﬁpléted or'finished;



“21- the transfer drive nmotor 704 is driven in the reverse direction by the
nicroconputor. Then ‘reverse operations for .the rotary cam 703, the '
vertiical: drive lever 510 and the tray support nenber 501 are carried out.
The‘reVEyse rotation of the rotary cam 703 al so carries out reverse
operations of the horizontal transferring-2kction 700. Thus, a prescribed
tray 103, e.qg., the tray 104 transferred to the playback section 200 for

t he pl ayback operatlon of the,CD is returned to the specified position in
the.cartridge 100 where the“iray 104 was stored before. As shown in FlI GURE
15, the ver% %aﬁr@ﬁﬁﬁé?e¢¥4“§ EGE?FOHOSOGSfGrﬂMQP donphesgeverseabi | i zer

| i nk 515. fy b h t 51 rotatably coupl.ed to the
verti cal dr|v gg%R %ﬁoggé g?%hb%gé?hkgg 51@“5§h’e"?ﬁaF §R§qﬁ‘ﬁﬂﬂ?

st abilizer ﬂh@kr&ﬂér?nga:ge'somthha sopbitazearddé peoevirdedot andandassis.
That is, an engagi-ng .pin 518 provided on the other end of the stabilizer
link 515 erfPRBsSHP %FE.B???eB1§°He9?ﬂeﬂarﬁi?ﬁe°§ﬁab|FPSeFGR?PSGThus t he
stabilizer t b Kk 5 b he ro of the
verti cal ari U fisn 08 ShE FBLERY, ol (783 e b8 LErETRE BURCKIVERER ) ' &
the rotary aperdo8onasoshoha horf&éhﬁ&l18:anheere$pecba¢ei0ne7@mds of the

di vi ded portions 720b to 720h of theggertlcal transfer drive cam groove 720

are led to IS cABTEFOFiPR v28% 107t Refr  pbBP: tEAY APAF X3RS T8XTe Dt her
al ong the r@@'Hﬁeoﬁlé@saé9t§é¥t§éﬂ1ZQ@ £68 #ﬁécbhé?ﬁaéhoﬁﬁer Qﬁgﬂ??ﬁﬁ”t

i nvention can provide an extremely preferable autoChanger-type disc player.
- Wil e ther eclasCheds retusnedted the dpecifbed phstitive dan phesent

COQiLde“ajéégpgzgégffaé gggog Segééyoﬁoﬁ was stored_before.

As shown in FIGURE 15, the vérticalltransferring_ .
‘section 500 further comprises a_stabiliier_link_Sls. one
end of the stabilizer 1ink'515'is rotétably coupled to the
vertical drive lever 510 by a support pin 516. The other end of
the stabilizer link 515 engages with a stabilizer 517
provided_to the chassis.  That is, an engaging pin 518
provided on the other end of the stabilizer link 515 engages
with a slit 519 defined inltﬁe stabilizer 517. Thus, the
'stabilizer 517 and the étabiliief link 515 stabilize the.

' rotations of the vertical drive lever 510 in both the
\/ directions of the.arrows M and N.

On the rotary cam 703, as shown in FIGURE 18, the
respectzve one ends of the divided portions 720b to 720h of
the vertical transfer drive cam groove 720 are led to the
common portion 720a but the:r positions d:ffer to each other
along the radius of the rotery cam 703. _

As described above, the present invention can provide
an extremely preferable autochanger type disc player. _ .

While there has beén iiiustrated and described what are

at present considered to be preferred embodiments of the



.- 22- present invention, it will be understood by those skilled in the art

t hat various changes and nodifications may be nade, and equival ents may be

~ substituted for elenents thereof w thout departing fromthe true scepg of *
f{he present invention. In addition, nmany nodifications may be made o

adapt a particular situation or materiapato the teaching of the present

I nvention wi thout departing fromthe central scope thereof. Therefore, it

i's intended that the present invention not be limted to the particular

enbodi nent di scl osed as the best node contenplated for carrying out the =

' b h h | ud | |  enbaodi
Fal Ting HRSASRTHiPEERBEORr ER Ade Bhod HETAROSGIRY 1 bhoks: A4 S8€RY Pt | on

and the dHWLOE eh&t! ¢a256ad B)sahla%samld %&fiﬁ:é{‘f&HE'ﬂS gﬁa{.aaby of

i ndividually inventive concepts, sone of which may |ie parti y or wholly
out si de tend sgmpevoleebaemov el substtiiduted (ﬁnmgabéxaenSs thaeebsict that -

t he appllc S.C n_at .t he f filing of _t present application
to restri c’t cﬂ‘ét C‘F%\ﬁﬁﬁg"ggoﬁg"& tt?)’lgott%& i &‘Fcl"% 2L HRRRESIFPR ¢ he

fol | owi ngdleti tFon S NPh 483BR1bAKCHARY @oWITAGH ESnS maA) [ BENFhB¥Cto

I nventive concepts that are:included in the contents of the application and

coul d be aiaRhedl PITtianABrdpPAtERatigN PrsagseTinh tocthel tearhing| aifrs,
whi ch di fher é}‘escéfi‘{ ”EnUEXFQSnaQ‘R%%% 3»%‘1“{91’1{'#96‘&' 3u‘r"88ﬁ5ﬁ ion, for

exanple for t ur pose I Sl onal er type
di sc pl ayggops ul.éw&fat euihbaetfbe-eaca&rrmnwmnam ﬂg§tl ehéal ppedeneri bed

and cl ained in co-pendi ng application 8820931. 7.
invention not be limited to the particular embodiment U
disclosed as the best mode contemplated for carrying out the “
prsesent idvehtion. but that the present inventxon includes
all embod;ments fall;ng wzthin the scope of the appended
claims. ' '
' The foregoing descript;on and the drawings are regarded
by the applicant as includxng a variety of indzvidually
inventivo concepts, some of which may lie partially or
wholly outside the soopé of some or ali of the following
claims. The fact that'the applicopf has chosen at the time
of filing of the present application to. restrnct the claimed
scope of protection in accordance with the follow:ng clainms . {J
is not to be teken as a disclaimer or alternative inventive
concepts that arefincluded in the contents of the
application and could be defined by olalmé.differing 1n
scope from the following cla1ms, which different claims may
be adopted subsequently Quring prosecution, for example for
the purposes of a lelSlonal appllcatlon
| An autochanger tvop dlsc player as illustrated in

the accompanying dgawints is also dascrlbed and clalmea
in co- pendlng appllcatlon 8820931 7.



6-23- CLAI M5 1. An aut ochanger type disc player conprising: a plurality of
‘trays for holding discs; a cartridge containing the trays; a vertical tray
+5 transfer nenber novable to a position corresponding to a desired tray in-
the taglridge; and a horizontal tray transferring mechanismthat transfers
the tray horizontally between the vertical tray transfer menmber and the
cartridge, the horizontal tray transferr28g 10 nmechani smincluding a tray
connecting . section for detachably coupling with a selected tray and

hori zontal | y SeBEMBy -supported by the vertical tray transfer nenber, a

hori zontal noveneni.drixa autaﬁgaﬂgag,tgpd ﬂibbnblﬁ9§beboﬂ@ﬁﬂﬁﬁhdﬁlthell
tray 15 connecting_section.wth_the driye arr ene to mpve horizontal ly
t hereby the tray c%nﬁggf?ﬂb¥%e8FiSﬁaygwéPﬁsLgﬁggﬁﬂagaﬁFgﬁlPhe cartridge,
the Iink nenbearteidgedeengadding tkhpattaysd eoweridtaflotxayonmodat e .
Cor r espond: nget & EFer ( Ronbef! mbidBILereTE BE5L RIbA ERreLapBRdI I ke |
position. 2. a desivedckEayeint Yhe gpstridaeer andcar hrrd zoptalaitda¥ wher ei n

the |'ink menbgrahs§eépriRg M¥cRaRisSinOthatdteshsRdes eRaageayw th one
another. - horizontally between the vertical tray transfer member
andithe cartridge, the horizontal tray transferring
10 mechanism including a tray connecting section for
detachably coupling with a selected tray and
\;. _ horizontally movably supported by the vertical tray
' transfer member, a horizontal movement drive
arrangement, and a link member connecting the fray
15 connecting section with the drive arrangement to move
horizontally thereby the tray connecting section
towards and away from the cartridge, the link member
being designed to expand and contract to accommodate
movement of the vertical tray transfer member between
20 positions corresponding to the trays housed in the
cartridge and a disc playback position.
2. An autochanger type disc player according to
claim 1 wherein the link member is formed by a piston
and cylinder engaged with one another.

. * C L M S *



