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AUTOCHANGER TYPE DI SC PLAYER The present invention rel ates general I y336963
aut ochanger type disc player, and nore particularly, to a disc

automati cal |y changi ng nechani sm suitable for a conpact disc players.

F@cen&ly, in the field of audi o equipnent, Eigital audi o di sc pl ayback

systens utilizing pulse code nodul ation (referred as PCM hereinafter)
technol ogy to playback sound as faithfully as possi ble have been devel oped.

O these systens, playback systenms enploying digital audio discs, so-

cal l ed as conpact discs (conpact disc will be referred as CD hereinafter),

have becone especially popular. Specifically, the CD used in the digital

audi o di sc playback systemis typically fornmed in the type of record disc

which is made froma. trans ' h er of 12 cmand a

t hi ckness of 1.2 nm The ROCHAEER Bisg f} ATER ed on at |east one
surface thereof, and .pits or recesses are formed in the thin metal film
corresponding to digitized data (PCM data) so that logic 1 and 0O may
produce different light reflectivities.- The PCM data are read out fromthe
CD, won the CDis rotated at a variable rotation frequency of 200 to 500
rpmwith a constant linear velocity. The PCMdata of the CD are read by
an optical pickithe ipwaseuor aitivgatéimm-ebatlestgenéaaéﬂyortophnt oel ectric
transducer_devi.ce which t

record %raok Cg npves
oot || oA P Han T YR T8 JRETESE, (oA RGhPPeER ISRt &5 fur i ng

the traC'Qﬂ@éﬂﬁhéZ%éiiﬁéiﬂiléﬁﬁﬁﬁhﬁwaﬂééﬁdnﬂémlQﬁQ&EBhboﬁo&h%Iddh frits
a stereophonic playback for about one hour even if only one side of the CD

i s used f@isnimiaarsdn storage. .
w .

Recently, in the field of audio eguipment, digital
auvdio disc playback systems utilizing bulse code modulation
(referred as PCM hereinafter)“technology to playback souhd
as faithfully'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), have become especially popular.

, Specifically, 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 and 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,
corresponding 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
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11 has been theoretically proved that the CDis nuch superior to the® - ' *—
. . conventi-onal anal og phonograph record in both playback characteristics and
‘«information storage density. In view of the excellent characteristics of -
‘the CD, it has been suggested to use CI?;Ln an automatic nulti-CD *pl ayback -
system for personal and/or business use It is possible to realize the -
automatic nulti-CD playback system by neans of an autochanger type CD - °
pl ayer. An aut ochanger nmechanismin the CD player automatically. selects a
desired CD in a cartridge acconodated in the CD player and carries the '

sel ect t iti e e, fl ack of the selected CD
is fi n'?gﬁgg?hghéqgﬁuéi%%be @e pT%e‘rga?gt Sgng&&n?bﬁtﬁ I te :
pl aybabl pasicpitdealo givkuy | ewhpanstingnai Semieondhictciod ddedt her .
aut ochapger mechanismis installed to the nainmunit of the CD player in
advancRh@tegigetrde fransdugerslevire rhigh traces: thearegantthanger type
CD pl ayenrs.i 0 ' { Ml i UeLu nq,aul; r,

parti alxﬁéageéafug?-ets k@y%&geﬁ%een esl %g%é&?g??uggo% Sﬁ%aﬁg?hoegpg%ggn%gr aph

r ecor dsowalrdr aher outidre sidey ot | ¢l CBudwebaggehet ypacGngyl ayers present
control problens. Further, the requirenent of nore certain gperation limts

the nunber SPechD B AR thi RRIR HIYARD FY o9& InLpomaddon dhafimit the | ong
convenPP SR St SataneRorths R YPAck PbEhpoh, hET " EVHE 4 hangi ng
the esewpdyi anesside wi tWie (¢l 13 wegefort hnforanitdenmstermige probl ens.
Fence, the jdeY2oRTel Hedtoflar TV WrovedPEna® RhY S0 18 much o

superior to the'conventional analog ﬁhonograph record in Q)

both playback characteristics and inforﬁation storage

density. o

In vigﬁ_of_thé expéllent:characteristjcs:of,thé-CD; it
has been guggesfed“to_qse_Cps in an,aﬁtqmatic multi-CD.
_ playﬁaqk 5ygtemtfo: pe:gqpal_and/onﬂbuginess uée.x}It:is =

posSiblé to realize the automatic“mult;fcp,playbaékfsvstem

bywmeans_éf_an autqqhange::type CDﬁplayen,i Ahaautdchanger-

mg¢haﬁism_in the Qn;playe::aﬁtomaticallyiselecté a.deéired

CD.in.a cértridge acqqmédated in.theQQD_player and-cairies:vf

the selected CD tg.gquplayback_positién; When theﬁplayback' ,

of the selected CD ;qnfinished; the autqchanger'typé CD' g o/ _

player réxurns the;Qbifrqmuthe_pJaybac;.positidn_to-the-

oriqinal pbs@fion'ip-thq;cartfidge if the;autbchahéer-e- |

mechaﬁism is_instaliéd_tq the mgin_unit ot:thé.cn.plaver in

advancé:with plu;ai:nnmpg;_of CDs contained. | -

cngentional?augoqhanger type CD players 6% this kind ..

are qomblex in.strucgure.and.bQ1ky, howeyéf,_paitially-

becaqse they_have,been designed for“use.with;analog:

phonograph records.

Therefore, the conventional sutochanger type CD players
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suitable for CDs'is a matter of urgency. In these autochanger type CD
players, the autochanger nechanism-carries out sone conplicated processes
as follows. Fitst, the autochanger nechanismpulls out a desired CD from a
cartri'dge whi ch houses a nunber of CDs therein. The CDs are stored in the
cartridge by being raied on exclusive cartz;ng trays, respectively. That
I's, the autochanger nmechanismpulls out a ay supporting a desired CD.
Then, the autochanger mechanismcarries the CD together with the

corr eSpongiiyG dd Yede fo P! S¥EBEEmBOS ?Leghew t @&&iiéﬁﬁ%ﬁf hﬁaﬁsf
mechani sm’l owers the CD on a turntable of a playback Secti on. en the
pl ayback clerttsd [Cgmsationshiditshthauhosbargef OPshde sinwithinuguehe CD

fromthe turntable to a prescribed i ght posi-ti.on. And then, the
aut ochangé& LAV 1 ﬁ?ﬁg_‘{'hgr@g??gt &8t ﬁgestlm%gtr}ﬁ?}'siﬁ otPkest ke
cartrldgeéﬁyﬁghééubgg)@gsfaflg?aehgﬁéhoused. As described above, :

conplicated notions are needed for t automati ¢ CD change. I n connection

with this, the Far odiesgecreasohani $fh thqucoaveatizmngd rautochangear tgpe
Furthernorg, there will be_ such a oblemthat the sjze thereof econe
large in st Iagqxfﬁtﬁﬁ'?ﬂglg?éetﬁfebﬁewéngP anding ﬁ&?eﬁﬁ%?%gg?? - 4-
The sane GeiidBRireSE eRe! ¥pt B14yd80 ERelld¥ueiBe? Hintidua pLdh domyent

file systens which are soon to be put into practical use. In view of the
f or egoi ng Heincd s the ofpeelophentcof pnesutechangear vne R aviagenn

s oi ol o 41 S e R Lo PRO e R e gt he
, In these autochanger type CD players, the autochanger
~ mechanism carries out some compiiéated processes as follows.
First, the autochanger mechanism pulls out a desired CD from
a cartridge which houses a number of CDs therein. The CDs

are stored in the cartridge by being raigd on exclusive
carrying trays, respectively. That is, the autochanger
mechanism pulls buf 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 mechanism lowers the CD on a turntable of a
playback section. When the playback of the CD has finished,
U the autochanger mechanism lifts up the CD from the turntable
to a prescribed height position. And then, the autochanger
mechanism returns the CD into the storing position ih the
cartridge where fhe.CD-was originally housed.

As described above, complicated motions are needed for
the automatic CD change. In connection with this, the
autochanger mechanism requires a large number of parts.
Furthermore, there wili be such a pfoblem that the size
thereof maf become large in scale so thaf the'size of the

entire CD plaver is enlarged.



entire size of the player. Another object of the present i nventioh i's - t0
10 provide an’autochanger type disc player which is sinple in
.construction. Still another object of the present invention is t.o.provide

4

an aut ochanger type disc player which is capable of selecting with#® </
certainty a predeterm ned CD 15 anmpng nmany CDs stored.close each other in
a CD storage section. According to the Rgesent invention there is provided
an aut ochanger type disc player conprising;, a plurality of trays for

TSt iy bt e
V. it] i i
cont ai ned -i n3PFe RHGAW P é%éﬁﬁ??%n?ﬁiet?&?g?wﬁnggéFplﬁﬁen§89§hﬁ§h1for

transferrlnghthUm%ﬂnﬁnﬂpgﬁﬁtiéﬁnveséLcaI tray transfer menmber and the 25
cartridge; and a rrier han ing,.th [ y Fansfer
menber between a &%%l ti1e6'f1 °€ ﬁ@ g%ﬁ?%ﬁggé %E ﬁ%s?g éhggﬁ ﬁ? Ftl‘l dge
for the d55|peésemayimxknttbmctglny@utdepeal@ubn¢han9e€|nypheddacrler I
mechani sm i s g rﬁr&a v?’@thré’naaix{?@cﬁﬁﬂ%erhﬁécﬂéﬁi@mpwh&%}? i of cams

f or med theregh each correspondi n a_res tive novenent t he

vertical traf imples Aay ﬁmu%t%rﬁﬁfﬁaﬁg ¥et £or 'BB@?-P‘FBEiséBHr@&ondl ng
to the positieptidhe aidelof rtﬁ@eppag;éﬂ dge, :and the disc playback position,

35 such that Megr}?@q\ﬁéﬁ?ﬁalt transfer ge \%ntiogt ig Q:OS' t| on

corresponding to
10 provide an autochanger type disc player which is simple

in construction.
' Still another obJect of the present invention is ' _Q)
to provide_an autochanger type-disc player-which is
. ‘capable of SeleCting with certainty a predetermined -CD *
15 ‘among many CDs stored close each other in a CD storage
section.. : _ . R
_ According to the present invention there is;
_provided an autochanger type disc player comprising, a”
'plurality of trays for holding discs, a cartridge for'
20 holding the trays, a vertical tray transfer member,
' movable to a position corresponding to a desired tray .
‘contained in the cartridge, a horizontal tray -
transferring mechanism for. transferring the tray
. between the vertical tray transfer member and the = _
25 cartridge; and a carrier mechanism for moving the - "/
~ vertical tray transfer member between a position o |
corresponding to the position in the cartridge for the
desired tray and a disc playback position;’ B
wherein the carrier mechanism is_equippedcwith a
30 rotating body that has a plurality of cams. . formed
thereon, each corresponding to a resnmctiveamovement
path of the vertical tray transfer member between a i
respective position, corresponding to the position of a
‘tray in the cartridge, and the disc playback position
35 such that when the vertical tray transfer member is at
a position corresponding to a desired tray in the



cartridge, the camof the rotating body corresponding to the novenent path
between this vertical tray transfer nmenber position and the disc playback
position is selected and the nmovenent of the vertical tray 5 transfer
menber™'s controlled by this cam Thus when the vertical tray transfer
menber is to be noved between each tray poesition (the position from where
the vertical tray transfer nenber is noved for searching for a CD) and the
CD pl ayback postarbhridgae tbe camnedbkhp, regatingabrdy soayesponddngarri er

mecharti sm sel ec¢s the ﬁéGéﬁ@h%e?BQHdbaﬂwantQﬁiEDW%EQﬂbaﬂakQan the
vertical tray transfer

her ef ore 53 rotati %cggdy I.s . turned .
in the forward EF?%%??BnmeFPSIVBPFFEQPntPﬁ FP&n &C READ PRSFEAOMo t he
CD 15 pl ayba0k1@0§e1ecﬁehyahbetael moveslengnof ©het heratilal haag, when the

' b d h I
[rans or nembortTabrEsh NEAbEE tR:CRERPRIBE, Y krYE M- cotion s

realised for each of Thhs Whepstb9 VEEtioa&ttuaglttansﬁervmagbnmtﬁsntof a
I t at f d
single rotati ng,bafdved bELIBER 6RR! EkEy mppﬁsfeaah' RER pbBd tiBeRLAN an

many of the atten g be rea talned as
same becones bathere  Haervessdcp) tepyr trapsfer: Rember é\ﬁl Rgves: &rred

descri pti on V\heébmmgreerl 8 cpHnaadl QﬁeV\CbhplB9bé@:R0ESB%B.!:H.Bﬁ Quw ngs
wher ei n: is a Ieva

Bt ochangeriQ y e ER€aBEs by cthactBEAEARS: BOPRaoH SD8nEarAI8H: RERhORLRe -
s a perspectlwmeyeeMssthenogmacbypespbndiagpte thet meovenentsparthdofn t he

cartridge Srmww%ﬂé‘&gg%ﬁﬁél tray transfer member Therefore, when the
% .rotating body is turned in the forward direction, the
vertical tray transfer member is moved to the CD
15 playback pos1tion by the selected cam. On the ‘other
~ 'hand, when the‘rotating'body is turned in the reverse
direction, the verticalntray transfer member is
returned to the original position. This action is
realised for each of the trays by the rotational
20 driving motion of a single rotating body.



--FI'GURES 3,

4 and 5 are side el evati'ons explaini'ng thé operation of the”

search nmechanismof FIGURE 1; FIGURE 6 is a side elevation show ng the
transferring section of FIGURE 1; FIGURES 7 and 8 are side =~ :

_hori zont al

of FI GURE
transferri

6; FIGURES 9 and 10 are fl at vtgms showi ng-the horizontal .
ng section of FIGURE 1; FIGUREW1 i.s a perspective view

el evations expl ai ning the operation of the horizontal transferring secton

expl ai ning the operation of the.tray carrier of FIGURES 9 and 10; FI GURES -
12 and 13 are front el evations explaining. the. operation of the tray carrier
of FIGURES 9 and 10; FIGURE 14 is a side el evation explaining the | ock
rel ease mechani smof FI GURES 9 and 10; FI GURES 15 and 16 are. side

el evati ons expl ai ning the operation of the verti<cal

t he enmbodi ment: and FI GURES 17 and 18 are flat views show ng the
verti cal tran@fapnﬁwqgﬁnlﬁxﬁnQpnxﬁelahﬂonhefvéheléaVentaaafanddmanw'cam

. S 1 6 b d
O ocnangt: el $eXondall Uald RS "PodPhet pall BO RoRME Ny, Shemibpe
descri bedsi Rhédelstine Wedbned BeESr L ondbps thEWREY éewi-eaaa 6 thAe shown in

FI GURE 1,

pl ayback feddemdngate tadl kad;

400. The
trays 10¥

t he aut ochanger "ty B CD-pl ayer conprises-a cartridge 100, a

transferring section of

mam nwken epasideradsfior ppngemm i sm

SEE TR SRR LR BRI (59 ThE DLt s

100. The playEaGMRﬁamlxs1éKEhde elevation showing an embodiment of

the autochanger type disc player according to the present

.1nvention,

FIGURE 2 is a perspective view showing a typical

example of the trav stored in the cartr:dge shown in FIGURE

1;

FIGURES 3, 4. and 5 are side: elevations explaining the

operation of the search mechanism of PIGURB ‘1;

FIGURE 6 is a side elevation showing the horizontal

transferring section of FIGURE 1;

FIGURES 7 and 8 are side elevations explaining the

operation of the horizontal transferring section of FIGURE

6;

FIGURES 9 and 10 are flat views showing the horizontél

transferring section of FIGURE 1;

FIGURE 11 is a perspective view explaining the

operation of the tray carrier of FIGURES 9 and 10;

FIGURES 12 and 13 are front elevations expla1n1ng the

operation of the tray carrier of FIGURES 9 and 10:

FIGURE 14 is a side elevation 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

~

o



conprises a‘turntable'drive notor 201, a turntable 202 and a pi ckup 203.
The search nechani sm 300 is provided for the search of a desired CD for
reproducti on sel ected fromthe CDs stored in the cartridge 100. The
transferring mechani sm 400 transfers the sE]ected CD between the cartridge
100 and the playback section 200. The transterring nmechani sm 400 conprises"
a vertical transferring section 500, a clanp nechanism 600 and a hori zont al
transferring section 700. Each of the conponents, i.e., the cartridge 100,

t he playback, .Qn 20Q. .t he search nechani sm 300, the transferring
nechanisnl%gﬁgaﬁﬂégkﬂtéh%ﬂ transferring section 500, a clanp mechani sm 600

and a hori zont alFFGURES €17 i agd SEBtare FD&t WibwdesHorehjbeHel vodetaiall
| ater” The CDs are renovably housed in the cartridge 100 by - 8-- being
hel d on t h&nangfen trigoanccansorRareised theeertitaltragasfer doives are

stacked in_the | LOO 10, 1 LLegsthpn._end, gach excl usively
hol ds a pi (3:'104(;1l ﬁ#}‘@ %.é&%hiég%%?’?rarl geégg%)ze“ggg ig. .as_g 1§'r.ect angul ar
openi ng t hrough which the trays 101 to 106 can be put in or pulled out as
they hold = the CDs thereon. The cartridge 100 is renovably nmounted to a
specified space of the player. An extra tray 107 other than the trays 101
to 106 in the. cartridge 100 is provided in the apparatus bel ow the:
cartridge 100. The extra tray 107 can allow a tenporal reproduction of a
CD additional tdn embodiment hef Cthesavtechangéhetgpet CDApea§dd. FI GURE 2

shows a typical exanple of the trays, 101 to ha rectangul ar .thin plate
chape. A IRSGRFGIRGCLS the PresrRtl pventicanvii L be; Aeseribedodn The

rOUC‘j receyfbelil with reference to the FIGURES 1 through 17.
As shown in PIGURE 1, the autochanger type CD player
comprises a cartridge 100, a playbaék 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 hbusing six pleces
of CDs in the cartridge 100. The playback section 200
comprises a turntable drive motor 201, a turntable 202 and a
pickup 203. The search mechanism 300 is provided for the |
search of a desired CD for'reproduction'selected-from the
Cbs stored in the cartridge 100. The transferring mechanism
U 400 transfers the selected Cﬁ between the cartridge 100 and
‘the playback section 200. The transferring mechanism 400
comprises a vertical transferfing gsection 500, a ¢1amp
| mechanism 600 and a horizontal transferring section 700.
Each of the compbnenta. 1;@.; the cartridge 100, the
playback section 200, the'search'meéhénism 300, the
transferring mechanism 400, the vertical transferring
éection $00, a clamp mechanism 600 and a horizontal
transferring section-?oo kill be described in detailliater.

The CDs are removably housed in the cartridge 100 by



defines a space fit to the CD for holding the CD on the tray 104. -
Furthernmore, an'opening 16 is formed in the round recess 15. The openrng
16 extends fromthe 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 openlth}G-..
for reproducing PCM data recorded on thege€D. |In addition, a pair -

- L-shaped notches 17 and 18 are defined near both sides of the front end of
the tray 104. At |east one of the L-shaped notches 17 and 18 can be .
engaged with the transferring nechanlsn1400 when a prescribed CD held on

the tray bedirng Wel@®ss8dthe! ¢ o] t t he search mechani sm 300, as
described_ l-ater. The- transf: eﬁ%ggﬁgc %’3@? rﬂﬂqos‘lchdd e ay -ﬂ,@él

fromthe $3AYA dR2 109 06 pate steckeay: il.O n artridge 100. .
1ADEne! E‘&rt:f)-‘idc r 30 ﬂe &de r| dge

sel ected- GRrticad g Iékon the tray 104 is - taken out

100 or returned ity THe %ﬁﬂt???&ﬂPQE09x¢huaz@Blboaduag ap :@EEO%

transferrcag.neamancanggxa ouﬁ %he tray 104 hol'ding the se ect
ray sup oFFcﬁéﬁﬁnﬂ850¢pehihbe

and ther %#gﬁé;@:s th?séésy 104 on a Lo g
vertica a(lréﬂklldrtbeIb@n g.Qperation, the
an thgQ? 9 gﬁpBBﬂﬂeﬁenber

. transferrgag C put e tray 104 fromt
- 501 of theutrgﬁstlgg?&sméﬁrﬁcharﬁ Qhﬁtﬂ@prexberbcﬂtpm? Ojtoaf r%ghe
cartri dgeredOvable weuinted tly @n | ection 500 constitutes 't
WA %%rcriﬂ%cfhep?r%?r‘if)nﬂéﬂ Riayeferrang

transferrin grnechanlsn1400 t oget-her .
section FOB %stﬁﬁgcFPBe@tbsrombaanh@’ﬁnhyslgﬁgh ra.trtg}xé t he search
or

mechani sBax0&r ¥ &i I transferring nmec ani sm' raccessi ng
a desired CI)st%éedS?% ?ﬁe éFngé 1G@e(ﬁPRQRB(§3 below the

cartridge 100. The extra tray 107 can allow a temporat v
reproduct:on of a CD addltlonal to _the CDs stored in |
the cartr:dge 100. § S
?IGURE 2 shows a typical example of the trays. iot to.
106, e. g-. the tray 104 As shown in FIGURE 2, the tray 104
has a rectangular thin plate shape.: A round recess 15 is
.formed at the center to the tray 104 The round recess .15
defines a space f;t to the CD for holding the CD on the tra
109,_ Furthermore, an . opening 16 is formed in the round ’
_"recess 15. The open;ng 16 extends from the center to the.
one end of the round recess 16 80 that the pickup 203 (see
FIGURE 1) is able to facethe CD through the _Opening 16
for reproduc1ng PCM data recorded on the CD. In -
addition. a peir of L-shaped notches 17 and 18 are-defdned
near both sides of the front end of the tray 104 At JeaSt
one of the L-shaped notches 17 and 18 can be engaoed w;th
the transferrzng mechan:sm 400, when a prescrzbed CD held on
the tray 104 is accebsed for reproductzon by the search
mechanism 300 as descr:bed 1ater.u The transferr:ng

mechan1sm 300 pulls out the tray 104 from the cartr:dge.loo

or puts the tray 104 into the cartrzdge 100. A selected CD



Hel d on the extra tray 107, for reproduction. So that the tray support
menber 401 is controlled to face a selected tray hol ding the desired CD,
e.g., the tray 104 in the cartridge 100. As shown, the search nmechani sm 300
éonprk§es a clutch gear 301, a pair of idler gears 302, 303, a search drive
gear 304 and a screw rod 305. The clutch_gear 301 is selectively driven by
a turntable notor 201 through a gear engagenent between the clutch gear 301
and a turntable 202 coupled to the turntable notor 201. The rotation of the

turnt abl e mhiedd 20 tlse ttwapnl04cdist vakbn saer ¢hodr the gazr r3Qge MO Pt t he
clutch gear 301 and the idler gears 302, 303. Thus, the search drive gear
304 rot at es TOABTRELFRtRY Y88 cartrider| 1AQ-nut 306 meshed on the screw rod

308 1 s alloved ! qdmy&p N od81NE! bbERhtdbheCthaNc2hABIEITnSC hBWhan ik
rod 305, i.e. in the direction shown by arrows +Y. or -Y in“the draw ng.
The travel | 40§ Pul BOEOUS thgutnapdibishoddanhgornhbysaleotatli G0 aagl iy

(not shown). A vertical positio gf the travelling nut 306 is defined by a
tray positi5ﬁqqﬁﬁ§§ﬁcﬁhglﬁfayT Q4 Pny 8, BERY| BHPPRACRPBPeE18030msr ithes a

rotary di scyigrdlig il Ofr 89K Ak 12ig"BEEE $6n! B0 E kg' &' csegazagau-ng i ght
source 310b provided above the rotary disc plate 310a and a phot 6sensor
310c provi depewaddion hethet trgndferriphgt meShidnism 400r pupsndheg trayt HO4

o Sour g RO, i i otk SR Bbak 5103 Bher s BaFRERE RIS I ST O
i 2 ove " BBt s 0 Pl pengyEeinpbinicn! S8 thecbosit e
) 100. The vertical transferring section 500 constitutes the
N transferring mechanism 400 togéthér with the horizontal
transferring section 700, as described before. '

Prior to  loading operation, 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
goear 301, a pair of idler gears 302, 303, a search drive
gear 304 and a screw rod 305. The clutch gear 301 is
selectively driven by a turntable motor 201 through a gear

. engagement between the clutch gear 301 and a turntable 202
coupled to the turntable motor 201. The rotation 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 directicn'along'the screw



i'ndi cated by counting output pul ses fromthe photosensor 310c in the—search
for the selectred tray 104 holding the desired CD. The travelling nut 306
.has an engagi ng arm 307. The engaging arm 307 is provided for a seIectLve
engagenent with a | ock lever 502. The l.ock lever 502 is nounted on th

tray support nenber 501 of the vertical transferring section 500 by a
support pin 503. The lock |ever 502 ii bi ased by a spring 504 in the anti
-cl ockwi se direction, as shown by an a PGm/VV in the drawing. Thus, the -

| ock | ever 502 is- nornally kept. engaged wit h: the engagi ng:-arm 307: of t he-

travel | i nodli0806; eThe;«efﬁécahr&&ea%efswo@ﬂﬁ@? #’poé 0, ggggs gpgaﬁ;gtor'

downward in conpany with the travelliing nu roug engag
bet ween tYhe edwmg arﬂp@owawelahagl oolt 1306eriHbgwbatédieitsavel |ing hut
ear ch operati on. "Thus, the - 11 -

306 noves r_downward.in the
tranls_ferrr%utgamﬁs%’hk‘fs%r \ig ks srﬁﬂ“iaé"é'el (B9 PRWR) -e. g.. the tray 104
hol ding a desixefeiDieerpesieidh bbethearea VR fid %Pfséé‘e %favel ling

nut 306-of the:search nmechani sm 300. When the tray position indicator 310
counts adetitred Hey auttry ReShuionsindicespond@ Il t THdet @i pooPt 9bnt he
tray 104 o esired he turntahl e notor 201 is deactivated.
el DAt N6 PobEs S0 AL Eoh BV Alst, Bl ios “eomrtabived oo
i's corml tlcith téd GRR Fe S1@Y6rt feast 808, Bal 4 il

section 500 of ‘the transferring mechani sm 40y?"Et ocaﬁdsg?@rﬁégg%glgtal on
cor r esporfRANe tthe o tervcdd8c tPA9te0310af pad m@mmmr&won t he

sel ect od Iy b dtadTHRE HtA¥yTRYEE BLATd WA | A4 000081 00°

verti cal -
to the light source 310b. The rotary d;sg;plgte.3103 has a W

prescribed number of slits or openings (not shown) each
capable of crpssihg_the iigh; frdm the light source 310b to
‘the photosensor. 310c,inf£he_rotatiohw0f the'rouuyz.disc- |
plate 3163.J Thus, the pos:tion of the travelling nut 306 is.
1nd1cated by count;ng output pulses from the photosensor
330c in the search for the selected tray 104 holding the
desired CD. | o o , o
The travelling nut 306 has an engaging arm 307. uThe'
_eggaging_arm 302.is provided3for a;sélective engaéement with
a iock lever 502. The lock lever 502 is mounted on the tray
support member 501 of the: vertical transferring section 500 o/
by a support pin 593,._Thenlock ‘lever 502 is biased by a
- spring 504 in theant;—g;ockwise-direétioh. Qs shown by an
arrow w in the drawing._ Thus, the lock lever 502 is
normally kept engaged w;th the engagxng arm - 307 of the
trave;;;ng nut 306, The.ventzga; t:ans:érrzng.sectionnsoo_
- moves upwafd:pr_downwafd_in__ company with the travelling
nut 306_thrpﬁgh the engagement between the engaginglarm-307_
and the lock lever 502 when the travelling nut 306 moves

upward or downward in the search operation. Thus, the



transferring mechani sm 400, as shown in FIGURE 4. The hori zontal
transferring section will be described in detail later. Wen the tray 104
I's moyed onto the vertical transferring section 500, the lock lever 502 is
turned in the clockwi se direction, as shdwr by the arrow V, in the draw ng
agai nst the spring 504. The lock lever 502 is driven by a |ock rel easing
mechani sm as described |ater (see FIGURES 11, and 13). As a result, the

engagenent betweep the | ock Lever 502 and the engagi n rm 307 of the
Cravet I ng riiaSeReTEipg, BACHRD 1FR. 400, FPCAS TLERT&r Pp ABCHRENSRRYM 00 -

moves towar ceidier PhRY POGK hoAdling a2 Ads 1 HaR ddﬂ%ééapa{g]ﬁar '&89&261&9@'&%&400

is rel eased fromthe search mechani sm 300. FI GURE 5 shows the stat n
. the verti calopezmtienrofig tbecttirave3ddngs nugc A06] of the sbaybhchesbahiem

200. The vertjcal t of the transferri hapj sm 400 other than th
“12. movenod0&s (HBEBoEPe, B5mY; BRSdR on SRAACATAR  S40 GOVBES: Bal transfor
drive nmechanigscAsbe@satinbesd bt Egzs‘élaepur@éajﬂddwmwt t308hi S?ggmééﬂi yfe

vertical - search position, after 't vertical transferring sectlion 5
nmoved downwethe forayhdOdepodding sheoflestizedDCD . THthef tuentehlet maver| 203

nut 306 fornzg_: ni cal ry for the vertical ppsitign ere th
selected t rei‘ys Wﬁg@?gﬁ&vmﬁém‘?‘ﬁe%@r’ﬁ (?d’eee&‘ﬂ)gl.owgﬁ fﬁg 38??F§al
transf erri ngrnemed@NERNMBO00 fogaanes deld rRidaitadls rsapieted00, FRGPREL 30f t he

vertical transferring mechani sm 500 presses the clutch gear 301 downward,
as shown i n shaREthe stage that she: yerddgeal3gransferring section 500

\;) of the transferrihg mechaniem 400 is located at the position
corresponding to thg selected tray 104.  '

After tne'search operation, the selected tray 104 is
horizontally moved from thé cartridge 100 to thé vertical
tfansferrjng section 500 by a horizontal transfefring

| 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 t:ansferring séction 500, tbe lock léver 502 is
turned in théiclockwise direction, és_shown by the arrow V,
in thé draw;ng.against the sﬁring 504. The léck lever 502
\;j is drivgn by a.lock releasing mechanisﬁ, as dasbribed later
(see FIGURES 11, and 13). As a result, the engagement
between the lock lever 502 and the engaging arm 307 of the
travelling nut 306 is released.
- The vertical transferring mechanism S00 moves toward
i the playback éection 200,-when thé tranéfefring mechanism
400 is released from the search mechanism 300. FIGURE §
shows the state when the vertical transférring section §00 -
is located at the playback section 200. The vertical

movement of the transferring mechanism 400 other than the



is released fromthe turntable 201. The turntable notor 201 drives’ onl y
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 turntable notor 201. However, thQJ
vertical transferring mechani sm 500 puspgs the clutch gear 302 domnmard
agai nst the coil spring 311, so that the turntable notor 201 becones free
fromthe search mechani sm 300 during the reproduction of the CD. The
vertical transferring section 500 of the transferring mechani sm 400 is

provi ded miividindrie &t 2tRe TBERABHS BpePat 1dn dee%apeﬁleaet:a&eb the clanp
mechani sm 600 conprises a: clanp. l.ever 601, a clanper 602 ang -an adj ustabl e

pi n 603, Wﬁ?%ﬂﬁﬂ%l¥¥6F$GBREdIJV9TneGbHQﬁ§w(ﬂﬂ# descrdbedcRaltey .nount ed on

the vertical tgansferri secti suppor n 604.- .The cl anmp.

|l ever 601 is bﬁb(&f?ve?g%n91838wﬁgg dlr RBnP iggsﬁﬁfﬁgcfﬂotgﬁﬁﬁﬂn

The cl anprys 0%on 5 dPta abhy VBpRECA 1t & i A Ohgt BecelianPsbevgs 601. -
-13- The adjustable pin 603 'is munted to.the other.end of -the clanp |ever

601. Themayadidowrward 608 Ahe 569@9@\»%@&;!\% €R.t h8herkedorend of

he, cl I h
downver 0 a0 YD CRek SoEFOERE R, A L) Mo RRRVORORTERR! o1 i no

froma chasaiscdNoposhoon Qheibethlep&reﬁteiﬁted' htisayt h04ClaBDreA¥Yedtol is
rocked in.the clockw:se direction around the support pin- 604, as shown in

FI GURE SfRMﬂHFh¢mF%§FF¥€G? 8P8nsferring mechani sm 500 reaches the playback
section 200. }ﬂﬁ%e e§eg9§c§3ZEQEnQ@%£¥¥Lé”mééﬁaﬁkéﬂpsb8V% cgl presses

the CD agai ns : )
the playback position 200, a pert of ‘the ‘vertical U

transferring mechanism 500 presses the clutch gear 301
”downward, as shown in YIGURE 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 epring 311 eo that the clutch gear ‘301 is
normallv engaged ‘with the turntable motor 201. However, the
vertical transferrzng mechaniem 500 pushes the clutch gear
302 downward agaznst the coil’ spring 311,'so that the ,
. turntable motor 201 becomes free from the search mechanism
300 during the reproduction of the CD. o C o
" The vertical transferring section 500 of the.

trensferr;ng mechanism 400 is provided with the clamp
mechanism 600 ‘as deecr:bed before. The clamp mechanism 600
"comprises a clamp lever 601. a clamper 602 and an adJustable
'pin 603, as shown in PIGURE 1. The clamp lever 601 is
rockably mounted on the vertical transferring section 500 by
a support pin 604.' The clamp lever 601 is biased in the
clockwise direction by a sprlng (not shown) The clamper

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



The CD:-i s stably suppbrted on the turntable 202 by the clanp 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 tygatable notor 201 during the
reprodyction of the CD. The adjustable pin 603 adjusts the clanping
pressiye of the clanper 602 against the CD. A pickup 203 provided in the

pl ayback section 200 noves al ong the radius of the CD supported on the
turntabl e 202 for reproduction of the CD. The vertical transferring section
500 noves upite dadjmetable pipr68dcidisomosmtiec: WD tligicther dhd ofrtheal

transferrin ectipn 500 ai n,engages W th the se nechani sm 300, as
shown in FI %Jj@‘&, P%%’Fl ?ﬁg ve?ﬁﬁcgg%t“rs\a!glﬁgi@r ARy t7Hh BRFTAches the
vertical posiddddedbRt cwitle tBLCOLES! edd WM tias &L&A&d:k%rfwm the
cartridge 100. e lock Iever 502 turns in the unti-clockw se direction

according to the Wpenngheovesdichdt triaasifesi ingy are i sm a5@C movéist he
engagi ng arm 307 of .the trayel ling,nut ,306...The tray 104 is then, returned
into the pré %7'?‘5%5";)0@]"?!5‘%§“Stﬁ'ﬁ1?h@i@a 03 NPT %%'?eat‘?l’é°??%§/“1%4
was stored gl PrerotRb@ing NEroavat ehals@WBES ot ety 1 ¢he éw%éiamal.
transferring section 700 of the transferring nechanism400 will be
descri bed. zm’néshothedhl%m4&H§Feﬁpi1néssé'@tqw Ay the elnckieise or

transferrin [ AY € e . 4 j rﬁfﬁﬁh 09 or
the extra t%a@r%)gﬁget%g%ﬁa hghse?t%??g?}t rptalrﬁg%éec’:‘(r)'l négé]sge%?‘i"gﬁié andét &
cartridge 1Géhénm the e@ptchdr tirbasEerrd g aecdhigh SIOWeadhés QiRE 6,
the horizontal transferring section 700 conprises a first slider 701, a

second sl i detlagack segbigncaRP703 Thtd CAamPatsi&d2 @t vhearet 9od. of Thae
—/ " clamp lever 601 presses the CD against 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-sbl, as described above. So that, the CD is
driven by the'turntable.motor 201 during the reproduction of
the CD. The adjustable pin 603 adjusts the clamping
pressure Bf the clahper 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 transfefring section 500 moves upward,
when the reproduction of the CD finishes. The vertical
transferring section 500 again engages with the search
mechanism 300, as shown in FIGURE 4, when the vertical
transferring section 500 reaches the vertical position Wbere
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
engagés with the engaging arm 307 of the travelling nut 306.

The tray 104 is then returned into the prescribed position



first slider 701 is slidably supported by a guide rail -705.-The sécond’
.slider 702 is.provided in parallel with the first slider 701. The rotary
cam 703 is rotatably nounted on the chassis of the apparatus by a support .
" pin 706. The guide rail 705 is fixed to the chassis of the apparatusalpong
the horizontal direction, as shown by thg arrows +x and -X in the drawg.
The first slider 701 is thus novable in? he horizontal direction. The first
slider 701 has a first rack portion 707. The second slider 702 has a pair
of guide slits 708a and 708b extending in:the horizontal di‘rection. The-

o1 ovi deiP RS nEAERALGRE. 4P O #Hase e, SF e AR Fas gtoran RoTens- second
has a pi ni on I8 T AR Bary Soonneuee o IR P2l B O 02
The pi ntoangforehgggeeckiibn FIOGh afhalfe rNetanshdrping i mecédrisn 400 first
The r ackibnber do88FHbeR. o tne hornEniR) anntString seccionoros

TN R R L E A Gl e 48T (I

The sl i tieay diP4eigeaher carity idgen!lP @F tthe textmA ctral | 10T noe twedsd

W ih 5 VaF TEAF iRl sraPaeRisIRe Bt it AT wad (i STEEE 908 10005 he
not or  g@Ar tKd 6spacED ¥Bke dhel eixta-alrirgyy feft of the notor 704. The slider
drive gear 714 1s driven by the transfer drive notor 704 through the notor
gear 716 andAshehpwnedngEIGURES 6.withe therizentakrtoanstermiag 704 is
aCtivaléghtion 700 comprises a first slider 701, a.sécdnd slider
. 702, a rotary cam 703 and a.trahsfer drive motor 704. The
first slider 701 is slidably supported by a guide rail 705.
The second slider 702 is provided 1n“pafalléifw1§h'the'first
 slider 701. The rotary cem 703 is rotatsbly mounted on the
chassis of the apparatus by a~éupport'pin 706. The Quide:
rail 705 is fixed to the chassis of the apparatus along the
horizontai_direction,'éshshohnsby the arrows +x and -X in
the drawing. The first slider 701 is thus movable inlfhe“
horizontal direction. The first slider 701 has a first rack
bortion 707. The second sl;der 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
7693 and 709b provided on the chassis of the apparatus,
respectively. -Thus, the second slider 702 is slidable in
the.horizontal-direCtion.3"Thé second slider 702 has a
pinion 710 rotatably-mOunted:in the midd;é of the secord
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 chassis of the apparatus. The rack meﬁber 711

is also extending in the horizontal direction.



khe‘tranéfer drive notor 704 starts the operation at the time that the

search operation of the search mechani sm 300 for a prescribed tray, e.qg.

the tray 104 holding a desired CD is conpleted. Such a control for the

mot oris_,704, 201 and the like is carried-pBt by a conventional nmanner using

a m cwoconputor. The slider drive gear 714 rotates in the clockw se
irection, when the transfer drive notor 704 is activated. The slider drive
ear 714 drives the second s|ider 702 rightward in‘the'drawing, i.e., in

L direct] on of MORRE oW sL00ANCE: 188, 088 BRYTLCTRNLACL RGN L1e

. slider drive gear 714 and the second rac on 712 iFfCén 710
mounted on phetderoril &lantkra 70én rpimt 531 n TREhsagond! kraldke pirtgdn' agle
irember 711. . The pinion 710 engages with the first rack portion 707 of the
first slidePnggpes ﬂﬁ!;}' 8 11} ?gtdgwﬂeve%l?is-dri?%n 81 detre ddiivec tiean of

the arrow +#34C83 JdRid Rsg ¥ L W yela) t c r..741 and the
first rack portion 7‘%5}3 are seﬂo%ﬁ?t%ragg‘s’?aﬁgé?gt ﬁgq?iq?‘g'?ug i 88 701
nmoves the didilercgeaas CE15 and a mdtdr ofjear 716: tiheseanngiwnl nder 702.

Prior to the novenent, Qf the second slider 702, the rotary cam 703 is-
mai nt ai ned ?ﬁgagﬁsat"e‘%eﬁ e"?‘ﬁ%f‘?? straggtopntriggerofamr paosver Ra7vefti cal .

transfer trif@ehrdr@PyW QM 1097 MPSe RotdPrsEQPt #h6P2SI il seghepa in
FI GURE 6. The_canlp#ﬂ 713 of the gzcond sl?der 703 ?s pggﬁffgnég ?ﬁgthe
| ef t war d endrdivet lshasfitr aifgheometan 7&a. Thus, the cam pin 713 noves

709, At the f1rs AR RMARE iFfie ElRtlfe dachrweR By e’ Wrangrlr 7
| drive motor 704 through the motor gear 716 and the idler
-/ gear 715, when the transfer drive motor 704 is activated.
The transfer drive motor 704:stéfts.thé operation ét the
time that the search operation of the search mechanism 300
for a prescribed tray, e.g., the tray 104 holding a de#ired
'CD is completed. Such a control for the motors 704,'20i and
the like }s caffied”ouf'by a conventiohal'manher'using a_.
microcomputor. - - |
| The slider drive gear 714 rotates.in thé'clodkwise
direction, when the transfer drive motor 704 is activated. .
The slider drive gear 714 drives the second slider 702
rightward in the‘drawihg, i.e.; in the direction of the
arrow +x, through the gear ehgaéement bétween fhe slider
drive gear 714 and the second rack portion 712. The pinion
710 mounted on the second slider 702 rotates in meshing with
the fixed rack member 711. The pinion i1o engages wifh thé
first rack portion 707 of the first slider 701. 'Thﬁé; the
first slider 701 is driven in the direction of the arrow +x.
Cear ratios é&ong the pidion’?:b. the rack member 711 and -
the first rack pOrtion‘707 are set sé that,'for instance,

the first slider 701 moves the distance twice that of



The cam pin 713 engages with the second straight portion 717b ‘of 't He
vertical transfer trigger camgroove 717, when the second slider 702 noves
~rightward for a prescribed distance, as shown in FIGURE 7. In the Ao
position, the second rack portion 712 is disengaged fromthe slider drkve
gear 714. Wile, the campin 713 drives the rotary cam 703 to rotate im
the anti-clockwi se direction. The rotléry cam 703 is formed with a gear
section 718 on the periphery thereof. This gear section 718 has therein a
notch 719. The notch 719 of the gear section 718 faces with the slider~

drive gé?é %%%Pgai gr-“g%rt %zoper'ation of the second slider 702, as shown in
A drng -t

FI GURE the "anti-cl ockwi se rotation of the rotary cam 703,

the gear s®eidPned theC aipnictitn dihetinngPgeondt s Mabrt 1e25! itther rdtae, gear
714. Thus, the rotary cam 703 is driven by the transfer notor 704. The
rotary @am 783 B§ pagdatedmest iiree itketarihpere 71het §imssestirgioldrd. Then

t he second hbst gl iders,.7 nd 7 e dLj to.the rightyv

posi ¢ crer+ S8R s’ oF <HY e T Y il e i Y Glak® chilC goBVeld Lt £,
and 702h&8vear ehobddonitale pos itifon pass télosen iBEFLGURRI B.713nearend! | ow
the round section 717c of the vertical transfer trigger cam groove 717.

The rotRdy 23H 963 the second Aiiden 10238 ROIEEIPREA dPat®eerring section

500, aslgf'ﬁﬁﬁkgegghno@'}?i}e{ﬁﬂéhggéﬁgi(’%%i?Qgt | 9RuRl, kR rc%f[uﬁrey cam -

703, the Tirst and seco rs /01 a 2 are maintained in
ri ght wepiinp@33t mowes asighitoward ra FongRhS. sThasghthporadop 71783 can fol | ow
the TOURLeROEY Toehteing”eld Sothiy Can 169778 WHIW W Rt 1
of the second sliderlidz._ | o o o /
The cam pin 713:eh§ages with the second straight - '
portion 717b 6f the.Vé:ticélitransfef ttigger cam groove
717, when the second slider 702 movés.ri§htwa£dﬁfor_é .
.préSGribe& disténcé,:as_shdwn in PIGQRE_?.ﬂ_In:ghe_position;
the secona rack bqrtion 712 is.disendaged from the slider
drive gear 714. Whilé; fhe cam pin 713 drives the rotary
cam 703 tﬁ_rotate in the anti-clockwise direction. The
rotafy.cam.703 is ﬁmmﬁﬁﬁﬁxagam séction 718 on the periphery
thereof. This gearuééction 718.has therein a notch
219. The notch 719 of the gear.sepqun 718 faces with the
slider drive geaf ?14_pr1¢r to.the_éﬁeratign of the seccnd.
slider 702, as shown in FIGURE 6.
| According.to the anti—élockwise iot?fion_of the rotary
cam ?03; fhe géar.séétibn 718 comeé_into the ehgag?ment with
the slider dfive_gear_714,.'Thus,.:he rofary_cam”7o3 is.
driven by the transfer motor ?04. Tpe r6fa:y qah_703__by ;
rotation drives ghe_cah'pip 713 iq'move’rightward.d Then the
Second.end first“slidéfs 702 and 201 are driven to the = .
rightward poéitiénsl_a§_§bqwﬁ in fzcukgwa.:_ﬁfter:the first

and second sliders 701 and 702 have reached these



The hori Zontal transferring section 700 of the transferring nechani sm 400
further conprises a tray carrier 800. The tray carrier 800 is provided for
pul ling out a prescribed tray, e.g., the tray 104 holding the CD to be
‘transfegrred to the playback .section Zoo.ééhe tray carrier 800 will now be
descrbed in detail in reference to FIGIRES 9, 10 and 11. As shown in
FIGURES 9 and 10, the tray carrier 800 is connectedto the first slider 701.
The tray carrier 800 conprises-a third slider 801, a.cylinder 802 and a

pi stom rod 8@3$1Thensh|mdesbamepisoilﬁscnnwéwbgqanﬂaxfduhdPﬁbdﬁfdhsvpp@rt

menber 501 of thg verti cal transfgrrlng .section 500. The tray support
menber 501 HAE the vertigal, trargler)triegerSam@raqye ?]n"'t hefhg 1o wamy

As shown in FASURES 13 gpd 1-8rcaeaenee¢1%st ket Wdrid&la B0 {%@4@%
mounted to the first slider 701. The rotating axis of the cy | nder

ext ends al orgeehiopi §00n asddaesrnbedodpld&tbéwmiataﬂwecyllnder 802 and
the third slider end f t.he |Stg§ rod 803 fItS in

On - -1
the cylinder 802. gufﬁ&g %Pﬁerﬁ B3R 84 & |§§ﬁ1ﬂ1 °$%(ﬁﬁet

cyl i nder 80Z%andiegetbAdat BAYdE¥BPLE EBADYD25QkeMmeah MY Th A&S“O\Nﬂ in
FIGURES 9, 10 and 11, the third slider 801 has.a hook 804 at its one end.

The hook sommlstuagﬂapesmipnat, eécﬁh@andpaD‘IIé‘-U@I! pﬂ&s'si‘ﬂ‘glﬂ.hrthﬂgfcmch of

t he L-shaped ot s 17 qf ay the cart e 100
and t he ext r%{l $§167°p88i1§90nt§ %Iocq)} cjtg u"ﬁws’a tt’{ﬁeaﬂook
804 can anetfan§herVQ&hbgak daheﬁkbendm7uhqut belng |npeded by ~ the

trays 101 to 107, for the
The horizontal transferring section 700 of the

N transferring mechanism 400 further comprises a tray carrier
800.. The tray carrier 800 is provided for pulling out a -
prescribedgtfay,=e.g.. the tray 104 holding the CD to bé
transferred to the playback section 200. The tray carrier
800 will now be described in detail in reference to FIGURES

9, 10 and 11. -

As-éhown in FIGURES 9 and 10, the tray carrier 800 is
connected to  the first slider 701. The trey 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. Thé tray. support member 501 has " a slit 505
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 axis of the cylinder 802 extends along the
direction of arrows +x and -X (see FIGURES 9 and 10). The
~piston rod 803 is coupled between the cylinder 802 and the
third slider 801. One end of the piston rod 803 movably



search operation according to the search mmechari sm 300. The third slidér

801 of the tray carrier 800 is provided with a |ock rel ease part 805. The
| ock rel ease part 805 runs agai nst a | ock rel ease mechani sm 900. The.Epck
" rel ease mechani sm 900 conprises a | ock release | ever 901 which is nmovakl)

mounted to the underside of the tray support nenber 501. The | ock rel ease
| ever 901 has an L- shape opening 902-k8#d an engagi ng pin 903. The L-shape
opening 902 |oosely fits to a regulation pin 506 provided the tray support
menber 501, The engagi ng pin-903 faces to the slit 505 of the tray suppat

menber 501 so,th the,lock rel.ease _part 8Q5 interferes with the engagin

pin 903{EEﬁr{%e?%ﬁiFH;éPﬁﬁgr%QgI i TP TR FoR 8P3t Ae arrgmg+x3

The regubpth@Pawhn BPEmOthbheyliAAeT BIY wHEH D e w&agggaggsrw-th one end
regu

of the L-shape ogenihg 902. Thus, the regulation pin 5 ates the
novenmentnesbeneStdcrovescdownmerdr. 901 in the direction of the arrow +X

When the third_ sljde 1 It di rectd on . of the arrow +x, as shown

in Fl GURE 10,‘9? h%*‘?’d%kﬁge‘f g§§§§5a:;t' gf?s a&ﬁﬁ?g’les the h‘.’t’ﬁ‘é"eﬁééePﬁgSQPn 903.

The | oclhd®!l @a860R2BD48AL BRE Bne ohA.S| aHe %6)&13601“1?35Oﬁks-ﬁ%ﬁ@@?hpart
w I N e

805 pushes the engaging pin 903 in the direction of the arra T
drawi ng.flathesecthapecopahingofopassing ahrongh @achecof cybeal.-shapedt he

(900 2R Ag 07, o el EFMye, 1017 S2SIng UG CESabffhS1S 12,

slightly nove e diréc the arrow +

lef twar dndasd the breiar eragsao7zeypos itAbricd BRIl ke thectoakel ever
502. Thus J ock release |ever 901 rotates the |lock lever 502 in the
100. Thus, the hook 804 can move in the vertical direction

- 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
provided with a lock.raleéée.bart”eos; ' The ' lock release
part 805 runs against a lock release mechanism 900. The
lock release mechanism 900 comprises é lock}dease'léQér 901
which is_povébly mounted to the underside of the tray
support member 501. The lock release lever 901 has an L-
shape opening;gozaénd:an“engaging pin 903. The Lishape. _
opening 502 loosely fits to a regulation:pin-SOG provided'
the tray support member 5$01. The engaging pin 903 faces to o
the slit 505 of the tray. support membér“SOJ-so that the lock ~
release part 805 in:er}eres With the:ehgéging bin 903 when
the third slider 801 moves in the direbtiothf-the arrow +x.

The regulation pin 506 of the tray support member Sdl
engages with one end of the L-shape opening 902.: Thus; the
regulation pin-506 regulates the movement of the lock
release lever 901 .in the direction of the arrow +X. WWhen
the third slider 801 moves in the direction of the arrow +x, -
as shown in FIGURE Jo,nthe 1ock release part 805?engagés
with the engaging pin 903. The lock release part 805 has a



wirECbidn of the arrow V (see FIGURE 1) according to the slight novenent in
he ﬁlrection of the arrow +X. Then, the transferring nechanism 400 is
fi sengaged fromthe engagi ng arm 307 of the travelling arm 307, as
lescri bed before. The reason for providilg-the above-nentioned | ock rel ease
echafii sm 900 is as foll ows. Wen such: an autochanger type CD player is
ransported or receiving a nmechani cal shock, the | ock | ever 502 could
pasi |y be di sengaged fromthe :engagi ng arm 307. The tray support mnenber 501
ythen be ghiahitedod "MA© WGHe/TooieItd IddsPA5at+ 0808 pUBKeWOhlhe en aging _
nadvertently. The | ock rel ease nmechani sm 900 can prevent the defecCt. ~ The
ortion of PAB BOShdme e dirpaton@énthe@rrovhd dnr sbei drasfinghe aheow
runs agai psti.the r l.atl pin 505 to regul ate_the_nmovenent. of the | ock
ease IeverEQ%T;ggeéggﬁﬁﬁftgkgl{%Fﬁé§$@§?§5yf%m1§$etHEQV§F538§|EV the :
ransferringegtaationmghit)-s08) | £ dlesgsubed. thdheo¥R! teddhsk! Ad%vhs Igo10
chani sm 500 is.provided for driving the tray support nenber 501 in the
ertical di A8celdPwedTi® \adrkghly (BQ¥R{E0 rthe dbraariom 560 thenprirees t he
otary cam 7Q3-and a vertical drive |ever 510. The rotary cam 703 has cam
20- grooves On both surfaces. One surface of the rotary cam 703 is -
rovided the ver AisCPhowrmid FIGUREIOBS, CEld 1 #PYRar¥d 7ends ofetdiel hodkabove.

he other surface has a vertical transfer drive cam groove 720. Fl GURES 17
nd 18 showreheaser dievar 3UnstecuR gt avher b0k Yevean§02ne Tdus cal
fransfer dri c ] Vv f o {rehs e r S @ qhot.ar am 703.
AS  shown |nhéﬁ&g§1%r§%%t ﬁleg\\?/éé _téltg:a_l dgﬁ/%é]lte!?/%rigﬁg %gbeE 802048 An
direction of the arrow V (see FIGURE 1) according to the

e 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 deécfibed before.
The reason for providing the above-mentioned lock
release mechanism Qdo'is.as follows. When such an
autoéhanger type CD pléyer is tranépbrted or teceivihg a

mechanical shéék, the lock lever 502 could easily be disehgaged

from the engaging arm 307._ The tray support member 501 may then
be shifted from a inen vertical position or may work

1 . inadvertently. The lock release mechanism 900 can prevent
the defect. The poftiéﬁ'of the L-shape opening 902
extehding in thé direction of the arrow Z runs against the

i regulation pin sos'to regulate'fhe movement of the lock

o lease lever 901. - -

é _ 'Refefring now to PIGUREs'is to 18, the yerticél )

( ' transferring'mechanism 500-will be described.’ The_éeftical
transferring mechanism'&OO is provided'for driving thg tray
support member 501 in fhe vertical direction. The vertical -
transferrihg:mechénism Sob.comprises the'rotary cam 703 and

a vertical drive lever 510. The'rbtary cam 703 has cam



rotatably mounted to the chassis of the apparatus by a support pin 511

The vertical drive lever 510 is provided a campin 512 and an engagi ng pin
- 513 on. their respective ends. The campin 512 fits to the vertical ;;
transfer drive camgroove 720 of the rotary cam 703. The engagi ng pln;QgB
fits to a slit 514 defined on the traygpport nenber 501. The rotary cam
703 is triggered to rotate in the anti- clockw se direction, when the
search operation has been carried out. The triggered rotation of the
rotary cam 703 is nade by the engagenment of the cam pin:713:of ‘the second
slider 76fcavels e xedombrfiaceght Pnet Borfateéb ot thiee neardryc dan rEeST er

trigger can1 rogve 717, as-descrjbed before-(see FIGURE 6). The vertical
transfer?8r Pg'Q"éé%ﬁdgrt&ﬁ/é’%qq} tWERNS PRt §TiPQerhcam@rasgve il ke as

di recti ogeR¥riBRd 'dMEE! Uil BthIE Qhrf4: had @ga%%lo&& Lpe rotary cam

704 after the trigger operation s carried out trans drive notor
704, as drivedesar igradvee {22k, 'wﬁﬁvn18|calahdausfehaWWvua(vyﬁgmﬁgwe 720
is provided far driving the vertical drive.lever 510. As shown in FI GURE

18, the YEPPPEST (WrAHEHRS GRT RFIQNS gf bovendoheovgritisala ta@mafiemorti on
7202 andadiG0uanPlpdddvy 120 RUGA BhiHE1aBRERERRS oF2Whel Gotall)  ThE

common portion 20a extends al ong the radius o the ry cam®/03. Each
one end oémt 1@3di vi ded portions 720b to 720h neets the comon portion 720a.

Then the divided rtlons Oh, spirall xt.end t'qward t'he periphery
of the rotary 3a 571378‘83% hg F??oﬁ?rfiéﬂqt Gr3Y8n 1§V W rdS cal
EiZSZfiéﬁgfé‘“%‘é%*‘éﬁ\%“f‘n%e‘qé%i‘???ﬂﬁiﬂ%t ShevBpperdleudoBy b1 of the
posi ti ongdpperswpime Sddrt r iThsge vietical drive lever $10 is provided a W
cam pin 512 and an engaging pin 513-on their respective |
ends. The cam pin 512 fits to the vertical transfer drive
can groove 720 of the rotary cam 703 The engaging pin 513
fits to a slit 514 def:ned on the tray support nember 501.
The rotary cem 703 ls triggered to rotate in the anti-
clockwise direction, when the search Operation has ‘been
carried out. The triggered rotation of the rotary cam 703
is made by the engagement of the cam pin ?13 of the second
slider 702 with the sec0nd straight portion 717b of the
vertical transfer tr:gger cam groove 717, as described _ _
before (see ?IGURE 6). The vertical transfer drive cam - o
groove 720 further rotates in the anti-clockwise direction
by the transfer drive motor 704. -The rotation ot.the rotary
cam 704 after the tr:gger operation is carried out by the '
transfer drive motor 704, as elso described before
The vertical transfer drive cam grocve 120 is provided
- for driving the vertzcal drive 1ever 51c As shown 1n3
FIGURE 18, the vertical transfer drive cam groove 720 - .
comprises a common portion 720a and a group of firet to

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



The position of the campin 512 is defined by the search mechani sm 300.
This is because the tray support nenber 501 is noved to a prescribed
vertical position by the travelling nut 306 of the search nechani sm 300, as
descri bed before. During the.search oper{DtNL the.vertical drive |ever 510

i's r&ggted by the tray support menber 501, The cam pin 512 thus noves in
the .common portion 720a of the vertical transfer drive cam groove 720. \Wen
the tray 103 is selected, the-campin 512 faces to the divided portion
720c. ~-Then 20a @xtiqnds salong| thesradiug ofdshepoptaty asc?208.t hEacht ati on

f the rot 703. i sl he t nmber 501 is .

G sengaged e, 48, SE 88 albSaon Berk dtns] 2408, B Ranbiapere. thas, (e

rotary camcédingh ipeirbont h2oal anphen thbvajvehen poftichat QQOBthVQ{ZE)ihcal
e

drive lever 510 in the clockw se direction in the drawing, i.e., in
di recti on SPINA k¥ revprend Thewardt thel paripheryiof She rhtsriyowems 708s tray

Tihe the. A, i Vaddl e P OUTET f0BCFG 208" B, SR8, FRFtGeT) srARg sz, pport
mermber 501 dicivg den (PEOOVONT20 aSoshe8Pond kbGURE ¥6rt¥Ban pheiRlianaacE

operation is conpleted or finished, -22- the transfer drive nmotor 704 is
driven in the riaarsclQl rtet 106 storad AnctbeorputsidgehdfOr andr she

oper ati ons iy d NPl #65Y 500} {0nah BoYBk! 18! cliyabeYhoo10 and the

tray support nenber carrired ou he reverse’r on of the rotary
cam 703 al so carfhepositioncoscthpeccani pia 612t is Hefinedt By khansferring -
SeCtion 700 areh mechaniom 360. ' '#Hi5 36 Belauss the tray support o
~/ membef 501 is moved to a prescribed vertical position by the
| travelling nut 306 of the search mechanism 300, as described
before. During the search opefation..the vertical drive .
lever 510 is rotated by the tray support member 501. The
cam pin 512 thus moves in the common portion 720a of the
vertical transfer drive cam groove 720. When the tray 103
is selecéed, the.cém pin 512 faces to the divided portion
'720¢. Then the cam pin 512 follows the divided portion 720c
in the rotation of the rotary cam 703. At this time, the
tray support member 501.1s'disepgaged from the search
mechanism 300, as described before. Thus, the rotary cam
703 driven by the transfer drive motor 704 rotates the
vertical drive lever 510 in the clockwise direction in the
drawing, i.e., in the direction of the arrow N. The
vertical drive lever 510 thus lowers the tray support member
501 to the playback section 200 (see FIGURE 5). At this
time, the rotary cam 703, the vertical drive lever 510 and
the tray support member 501 have the positions, as shown in
FIGURE 16.
When the playback operation is completed or finished,



‘to the playback section 200 for the playback operation of the CDis ~ -~

returned to the spectified position in the cartridge 100 where the tray 104
was stored before. As shown in FIGJURE 15, the vertical transferring section
500 further conprises a stabilizer Iink 515. one end of the stabilizer -
link 515 is rotatably coupled to the vgrtical drive | ever 510 by a suppor

pin 516. The other end of the stabiliZz £71i nk 515 ‘engages with- a stabilizer

517 provided to the chassis. That is, an engaging pin 518 provided on the
ot her end of the stabilizer link 515 engages with a slit 519 defined in the

e, e SR L R i

stabilize the rotations of the ver

di recti odsrettibe byt ane MixtbddmpARGNE ITHEW Yr&dGt 383 opateat QNS iff.%;F' GORE
18, the respective one ends of the divided portions 720b to 720h of the
verti cal thearererydciare 108n fhowebiral cdrive t bevar Sa0memdpanie on 720a

but thei Skil di ff tk n he dius of the rotary cam
703. As ggggr%hgggggo\h}‘ee,m t !te%pdr%gs%&n%) %%%?oﬁuéah t$8vF8§e§ﬁeext renel y

pr ef er abtetattionhafgahel Hotahyscan BEI .a M | CakPese Bas PaYlriskl ustrated
and described what are at present considered to be preferred enbodi nents of
t he -opergtiops: of,rhe &ﬂ{%&“%# | CEAPGIRRP L0Q 0BOBF Son0FO0ski | | ed i n

mmy be sinapry o BASPST I Y 8L 9 i oty "By i PR FreB Rt e

scope of tehther pdaybaicky eedtdion 1200dthe i the phaybacKdi bpeebitadn 6@y be nmade -

to adapt, £oPght §SUbakuiine'dc R dpucTdfia Poslfioa5h 1R |
cartridge 100 where the tray 104 was stored before. : - i—)

‘As shown in FIGURE 15, the vertical transferring
section 500 further comprises a stabilizer link 515. - one
end of the stabilizer link 515 is rotatably coupled to the
vertical drive lever 510 by a support pin 516. The other end of
the_siabiliZer lidk 515 engages with a stabilizer 517
provided.to the chassis. That is, an engaéing pin 518
provided on the other end of the stabilizer link:515 engages
with a slit 519 defined in the stabilizer 517. Thus, the -
stabilizer 517 and the stabilizer link 515 stabilize the:
rotations of the vértical drive. lever 510 in both the.
directions of the arrows M and N.

On the rotary cam 703, as shown in FIGURE 18, the
respective one ends of the'divided;poriions 720b- to 720h of
the vertical transfer drive cam groove 720 are led to the
common portion 720a but their posiriohs differ to each other
along the radius of the rotary cam. 703.

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

" While there has been illustrated and described what are

at present considered to be preferred embodiments of the



<the present inwention without departing fromthe central scope thereof.
Therefore, it is intended that the present invention not be linmted to the
barticul ar enbodi nent disclosed as the best node contenplated for carrying
“out ‘the present invention, but that the present invention includes al

enb@d ments falling within the scope of23he appended cl ai ns. The foregoing
descrlptlon and the draw ngs are regarded by the applicant as including a
wvariety of individually inventive concepts, -sone of which nay lie partially

whol | d h f |
19 ;ct ? ha%/ f?ﬁ%g"aﬁ& %Egﬁ?‘ HSE’ gﬁosqﬁ‘ifr’?%aeu??%’reé{c?o%% 34’8?‘% ﬁe EE‘ esehlt‘en
appl i cat i ophé0aFeSithat! vieid oulsricih nEnd®f m$a Of £64t 06n5 NmaGC Bledaizrze Wi t h

the following clains is not to be taken as a disclainmer or alternative
i nventive eodcegvsvari&tm@r @avh(blm@etbswt\hée@oﬁ?én?%emﬁnt‘-ﬁetﬁﬁﬁﬁ%fat i on and

coul d be defiped clalns d er| omet cl ai ns,
whi ch di ff'é?éﬁ?“é RE"r%N’ °&'op‘[qg°d e %ﬁ%%%l §kdg$|en§¥%rgg?ggut i on, for
exanpl e fOIn{rQStEBhQOSGﬁa Qo wdiod Simure) WlfsehwansmaetUbeCWrtd ype

disc player as illustrated in the acconpany |ng drawi ngs is al so descrlbed
and cl ai neadaptce- p@rrmwwblqida&qfowrsgls@& grial t243beLAPﬂshf

aut ochangeg . y?agg o3t R ti%q'{rmiﬁays BeBhUtahb! ¥rh LhaYSehirdw! ding i

di scs, a carcr 1 ng a verti tray transfer menber,
5 movabl e éeoﬁepQﬁbHdEf(xnwhﬁﬁuluhém]10 asdestaadearayaconhm patksent he

cartridge; a horizontal tray

invention not be limited to the particuler embodlment

_ disclosed as the best mode contemplated for carry;ng out the
~ present Jnvent1on._but that the present 1nventxon includes
all embodiments falling within the scope of the appended -
claims. '

"The foregoing descfiption and the dfawings are regarde¢
by the appl:cant as includxng a variety of ind:v1dua11y
1nvent1ve concepts, some of which may lie part;ally or
wholly outside the scope of some or all of the following
claims. The fact that the applicant has chosen at the time
of filing of the preeenf application to restrict the claimed
scope of protection in accordénbe'with the following claims
is not to be taken as a d:sclaimer or alternat1ve 1nvent1ve
concepts that are :ncluded in the contents of the
appl:cet;on gndﬂcould be defined by claims differing in
scope from the following claims, which different claims may
be adopted subsequently during prosecution, for example for
the purposes of a divisional application. '

An autochanger type disc player as illustrated in
the accompanYing drawings is 2lso described and claimed

in co-pending application 8915431.4.



transferring mechani smfor transferring the tray between the vertical tray
transfer menber* and the cartridge; and a carrier mechanismfor noving the
10 vertical tray transfer member between a position. corresponding to the ”
position in the cartridge for the desi r ed tray and a disc playback .
posi ti on; wherein the carrier nmechanismis equipped with a rotating bodygf
that shas a plurality of cams fornmed 15_shhereon, each corresponding to a
.respectlve novenent path of the vertlcaF tray transfer menber between a
respective pegAfM@n. corresponding to the position of a tray in the. ; _
cartridge, and the disc pla¥back position, such that when the vertical tray
transfer nmenber id-at 20 a4TpGHAROST EPeSiSIPIGYSF £URRTISINGI a9 in the

cartridge, tpruganie bkretr-esrat ifog lh@dme@r s dig@d et tgg@oFepent path
bet ween thlsE féilca r%¥ tgansfer ij%03|t|on d t he di sc playback
position is SBtEtPEd B tERY ﬂneeﬁﬁﬁt et &% JPWRST ¢ ansf er
menber i s5candvabledtbyat positdon Eorreepowinmamga deqia‘eﬂ strayayer
3$ga:ﬁg;'al'éo@?a?ﬁé&'%ﬁelﬂéecg%%EﬁhBQd W WO 1SLRRIC §ddy, L e acconpanyi ng
- transferring mechanism for transferring the tray
between the vertioal,tray transfer member and the
_ cartridge,_and a carrier mechanism for moving the
10 vertical tray transfer member between a position _
corresponding to the position in the cartridge for the
desired tray and a disc playback position, ' ' L}
wherein the carrier mechanism is equipped with a '
rotating body that has a plnrality of cams formed -
15 thereon, each corresponding to a respective movement
path of the vertical tray transfer member between a
respective position, corresponding to the position of a
:tray in the cartridge, and the disc playback position
such that when the vertical tray transfer member is at
20 a position corresponding to a desired tray in the '
cartridge, the cam of the rotating body corresponding
to the movement path between this vertical tray
transfer member position and the disc playback position
is selected and the movement of the vertical tray o
25 transfer member is controlled by this canm. | | k’
2. An autochanger type disc player substantially
as hereinbefore described with reference to the
accompanying drawings. ' ’
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