; €3e22| F6BT<! ° 9 SEP 2004 DESCRI PTION Di sk Transfer Device 5 Tequjgal _
Field The present invention relates to a .disk transfer device to &P LBk
in di sk drive for recording a'ddta’signal and/or reproducing a data

Si | recorded to a disk used as a data storage nedi um such as so-called a
CD 10 (Conpact Disk) or so-called a DV (Digital Video D sk ]

Versatil e Disk). Background Art Conventionally, as a disk trgwh\mmﬁ\wm&
to be used 15 in the above-nentioned di sk drive, a disk tran Ice to
be used in a disk | oading equi prent that has an opening on the fr#t*panel
t hrough which a disk tray is dra tracted is well known. In this
case, after the tray is drawn ourBFggﬁF?ﬁébg

r ket o e ML
disk is 20 | oaded onto the tray, the tray is automatically r 6 a
predeterm ned position (a nmounted position onto the turntable) i nRcdte di sk

drive assenbled in the |oading equipnment. . In such a type of disk drive,
when a disk on the tray 25 i Pret rHAEsntRE¥Iee disk drive, it is held
bet ween t he - 9 SEP 200 2 turntable and a clanper. And thereafter, the

disk is driven at a specific rotational speed so that data signals recorded
to the disk can be read by the disk.drive, that is recording or reproducing
appa?atwﬂthni¢@ﬁaF¥%b@ operation, 5 for exanple. Mre specifically,
signals are recorded to tracks within a specific area.of the disk, and a
pi ckup for sigha reeefentisinvénveivmcanrltitrgs t dd ha t ek addregsraf the
desired signal. so that the desired signal can be
device to be used in a disk drive for recording a data
signal and/or reproducing a data signal recorded to a disk
used as a data storage medium such és so-called a CD
10 (Compact Disk) or so-called a DVD (Digital Video Disk or

Digital Versatile Disk).

Background Art
Conventionally, as a disk transfer device to be used
15 in the above—meptionedvdisk dfive, a disk transfer device
to be used in a disk loading equipment that has'an.opeﬁing
on the front panel through which a disk tray is drawn out
or retracted is well known. In this case, after the tray
is dfawn out from the disk loading equipment and a disk is
20 loaded onto the tray, the tray is automatically retracted
into a predetermined position (a mounted position onto the
turntable) in the disk drive assembled in the loading
equipment. . |
In such a type of disk drive, when a disk on the tray

25 is retracted into the disk drive, it is held between the



reproduced. 10 Incidentally, in the above-nentioned disk drive UtlhiﬁﬁngQ
tray in transferring a disk, as types sorted by the installation pdstur

what is called a” horizontal installation type is generally used. In this
type of the disk drive, the disk is |loaded in a horizontal position. 15
However, depending on the purpose to u?e or the installed place and the
like, what is called a vertical instalTation type is required. In this type
of the disk drive, the disk is loaded in an inclined position to a certain
degrees fromthe horizontal position (in a substantially vertical 20

position, for anple).. Wen such a vegtical, installati type of disk
drive is’t §§FF%§F i?néid%t EEGHsi der dt?#%ﬁfﬁ? e%fpl %ﬂi#%f f +& aws on
an outer periphery in_ a djsk supporting.surface of the tray so,as to

Fecei ve ST ISGTRE et | PRETYE LT FRESGi-ORA25 SPRSE bt (9419 SEEPALA
position. In this case, the ' 9 SEP 2004 3 disk_ is transferred in a state
wher e it HeEOEGSsote sy difk Qagnd atraart Rutkhe pishneFyvenetbst. igig. 44
is an overall perspective view of  a vertical type of personal. conputer E12
As shown T&FOTRIL ol CAMTRPL BUG Y FRperiye deeidycdl Te2d eRerpé&iodnal
conputer E12, a plurality of engaging claws 102 are disposed on a vicinity
of &n outferr pexappéey iMpze dspecsdpperdtling aigaalélamd aedicsidad ayolOl.
The .engagi ng claws 102 are nounted on the tray so as to rotate about

suppor ti rigragkes wid2sinl @ regspeictiicvelnea Antl, the diskatendhat péakiupcifaw |02 is
turned outwardly, a disk (not shown) is placed to disk supporting area

10la. Theriegafalersefaaty clavd2Odeh Satubrad nghway dhe (BsashonAdire skl @f 44),
and the disk is engaged by the claws. Thereby, 15 the disk can be held

bet ween tfhe chawsrt@d? angnhhe gbskewaPpoitd ey BRL0ka Halt heedl sk ray
101, and the disk is transferred in the held state. However, in this

consti t utderofuddee di sk transfer device, there is a problemthat disk
setting/renoval works '

10 Incidentally, in the -above-mentionea disk drive
utilizing a tray in transferring a disk, as types sorted by
the installation posture,- what 1is called a horizontal
installation type is generally usgd. In this type of the
disk drive, the disk is loaded in a horizontal position.

15 Hoﬁever, depending on the purpose to use or the installed
place and the like, what is called a vertical installation
type is required. 1In this type of the disk drive, the disk
is loaded in an inclined position to a certain degrées from
the horizontal position (in a substantially vertical

20 position, for example).

When such a vertical installation type of disk drive
is desired, it might be considered to proviae a plurality
of claws on an outer periphery in a disk supporting surface
of the tray so as to receive an outer periphery of the disk:

25 in a substantially vertical position. In this case, the



20 in which a disk is set to or renoved fromthe tray are very tLqpskﬁﬁﬂﬂe'
That is, in loading a disk to the tray 101 and in unloading a disk 0 he
tray, each engaging claw 102 nust be turned always with very careful
attention in order to 'avoid damage to the disk. 25 Further, in the
above-descri bed constitution of the 5 9 SEP 2004 4 disk transfer device,
it is very inconvenient to use one desk drive in both horizontal
installation and vertical installation depending upon the purpose to use or
the installed place and the like. 5 Further nore, in the above-descri bed

const | tuidiafk ofs theasl sl teansl of deyigeynihe i skois fieldiontg the tray

with supported only by a plurality of engaging claws
peripher gy Ry t40nH 0t 1S L the vertical position
Accordi ngly, 1t 1li)s dgu]ﬁ‘?%‘?\t@?e%lr%%rjd%%%r?%fbe 10 held with high stability
and transferrqﬁgiﬁtg4n9 mgpblg'nnv nts mheg,it isS in the vertical _
position. The icobj 8ct bfCYHeE pr eRBREPERTERE | 8AeKs Afhet eVBFELEBLpr ovi de
a di sk tQ%p%Jer devi ce_whereby di sk setting/renpoval works in which a disk
is set t&¥r rehobEhSeBaty o &L can B §BPHBr Hed teuks | gravéng,in
ver;ical.inst%b! ti on usage. And another. basic object of the present
i nventi o’ & t %&Hﬂd@e LW eAnEt R Hew i rer sepabl computappBiting t he
disk with high stability and transferring with no wobbly novenents even
when it PIUGRLIGEY Hef veRgagang peshvsoR02Fareheld spamsstchern basivé cabjiegt of |
the present invention is to provide a disk transfer device capabl e of
deal i ng &4sidly antarupegépheryotin hordzskt abppostahbatiren ansh y¥eeti ga
installation. 25 Disclosure of Invention 9 SEP 2004 1
disk tray 101. The engaging claws 102 are mounted on the
tray so as to rotate about supporting axes 102s
10 respectively.
And, in a state that each claw 102 is tﬁrned&outwardly,
- a disk (not shown) is placed to disk supporting area 10la..
Thereafter, each claw 102 is turned inwardly (as-shown in
Fig. 44), and the disk is engaged by'the claws. Thereby,
15 the disk can be held between the claws 102 and the disk
supporting area 10la of the disk‘tray 101, and the disk is

transferred in the held state.
However, in this constitution of the disk transfer
device, there is a problem that disk setting/removal works
20 in which a disk is set to or removed from the tray are very
troublesonme. That is, in loading a disk to the tray‘lOl
and in unloading a disk froﬁ the tray, each engagihg claw -
102 must be turned always with very careful attention in
order to avoid damage to the disk.

25 Further, in the above-described constitution of the




-

5 To achi eve the above-descri bed objects, according to a first aggegércﬁ
the present invention, there is provided a disk transfer device hdv 94¥4
di sk support nenber for supporting a disk during it is transferred and a

di sk 5 support menber driving mechanismfor driving the di sk support nenber
bidirectionally between a first positipon corresponding to a turntable

di sposition inside a disk drive and a second position corresponding to a

- di sk 1 oadi ng/ unl oadi ng position outside the disk drive. The 10 di sk support

menber is provided with a first disk support nmenber for supporting a side
face of fhe, di a 0 di;sk .sup s r ppor ting art of
the ot helr"ltjgi‘dﬁr%é%g%gf et éc]?’sk,l%t by S‘Z§%}%dqﬁﬁ@§§“’$&§§éﬁ%’ g@n%é% b
constituted, separately fromthe first disk s rt .menber. 15 And the first
ond°the SBEEn o G So b ARk ER AN o POCROL 5dPE ofPfor s Bk i g
part of the disk, According to the first aspect of the present invention,

t he disklﬁéﬁaﬁiaFéEEiv%@P%%@lBgrt?%?my1HE?deﬁpPﬁ@ p&Oket'Sgef Phed bRt ween
the first disk_support nenber and the 20 second di sk support nenber and
thus trahBFERLEEDI RlpRat 2Batde Thke.all ows the disk to be | oaded to and
unl oaded fromthe di sk support nenbers relatively wth ease when handl ed
eveh in the vEpribar peogiasi obn Ahso ahavéwieuesieed constansftgon hef di sk
stably and securely. As the 25 second di sk support mnenber is provided

separ at ekheofditdke trn SR 206v6 chi r sthedi dkskupporieltbnbete tire diskycan be
held by only the first disk support menber with no use of the second di sk
support wethesupporthd balyebycaselurad idislbfcangasily deawsoasedtioa and
unl oaded fromthe first di sk support nmenber 5 from above when they are
placed inovee perhipaatal pesittioen theederhdm ik siecond aspecéroicabe
present invention, there 1s provided a disk transfer device as described in
the firspoaspesh. WARIRIHAitRA Al SKe t1ang{ 881 88YECE oS thy tdesx PEYVhded with
a transfer node swi tching mechani sm 10 capabl e of switching the disk

tragsferapde %ﬁ}‘{/"egﬁgﬁ féfa%iﬂﬁﬂ?s‘ca%rd mphenteLhehdingr@nd d rgosheyr i ng

the disk wth first disk” support nenpber and a second transter node

for hol djpg. @ﬂt%r @Hgge%i ng tilglert?feigle\#;g%eago soiftit first disk support

menber and the second di sk suppo ccording to the second
aspect of the.pre i nyention, sically t functj o fect as
the first atsp(Ta‘(i‘;:{fE %ggg&oégtegitngcf t{%ﬁe %felsgea t{];ﬁ,n%%ki%rg%ggg?g%%de-can
be smﬁtcged, bé ths transfer.nEde éo sm%tchin% nechanisg% bgtweea.t?e
above- mefifi onBaCY P& t?ans?%? node™ AT Ehe aBBVESHent 'oHEE YecoftdSfr ansf er
node. Therefore,, when the disk drive, is glaced either in the horizontal

posi ti onSEF LRI REMQUAL BREKSosiR i Which e fiaKsfer Sedtildh ¢anTPBRUPFY be

carried out. And, so-called 25 |l ayout free can_ be achieved. © 9 SEP 2004
15 from the tray can be performed easily even in vertical

installation wusage. And another basic object of the
present invention is to provide a disk transfer device
capable‘ of supporting the ‘disk with high stability and
transferring with no wobbly movements even when it is in
20 the vertical position. Further, another basic pbject of
the present invention is to provide a disk transfer device
capable of'dealing easily with usage in both horizontal

installation and vertical installation.

25 Disclosure of Invention



7 Furthetr nmore, in a third aspect of the present invention, there is

provi ded a di sk transfer device as described in the second aspect, m%é%giﬂm‘
the\$ransfer nmode switchi ng mechani sm switches the disk transfer.” node so
that' 5 the disk is transferred in the first transfer node when it is in a
hori zontal position or in a tilting position tilted at an angle within a
predeterm ned value, while the disk is transferred in the second transfer
node when the disk is in a tilting posture, tilted at an angle over the
predeterm ned 10 value. According to the third aspect of the present

i ti , basi i f t t
| nventi on, baghcably o HATRHHILIAN Ak L1l 85, tiareand aspgct can

be obtai ned. Spe i1cally, the disk transfer e can be swtched, by the
transfer g i i ? i r tqut qthelr- depgogi ng on
tho. angl & 0F Ca SEEE T (5 o 1f 1 BRETRRC nORY EAFERr pabiERon T STRRREE, he
transfer of ,the disk to ge suitably.sw tche q$tmeen he first tr fer
node anddgﬁg sgﬁaﬂa%?Fan ?gicﬁ03%a¥ﬁn?e§bo & osPﬁgogﬁgI%eggefilﬁgﬁg t he
di sk drive. 20 Still fu Ihgr, in a fourth aspect of the present invention,
there isSPPEPEEEE% @i K% arﬁjélfreﬁn‘ije\};%celﬁs ‘g%%rt‘?‘?%]é’&e‘i?n £hi %sgspect ,
wherein the disk suggort menber driving nechanismis connected with the
first di SKPBGFpor ReRpRber drifilng, MREhANIRM r ARST eATABHBIsWEDENI AYSE5
mechani smis provided aon the second di sk support- menber, - 9 SEP 2004 8
and a pasupePrdriwemgerorkbdbrechionatkyspporecmerbef 1gfitvi RGSHEERRNI smi s
transmtted to the second disk support nenber through the disk transfer
node swi tcolinegpoacdiagi sioi nat heusetainbe t rdiedesision e imgidecer ddagkto the
fourth aspect of the present’
drive and a second position corresponding to a disk
loading/unloading position outside the disk drive. The
10 disk support member is provided with a first disk support
menber for supporting a side face of the disk and a second
disk support member for supporting a part of the other side
face of the disk, the second disk support member 1is
constituted separately from the first disk support member.
15 And the first and the second disk support member form a
pocket portion for receiving a part of the disk.
According to the first aspect of the present invention,
the disk can be received and partialiy held in the pocket
defined between the first disk support member and the
20 second disk support member and thus transferred in that
state. This allows the disk to be loaded to and unloaded
from the disk support members relatively with ease when
handled even in the vertical position. Also, it is

possible to transfer the disk stably and securely. As the

25 second disk support member is provided separately of the



invention, basically the sane function and effect as the third asggft éa
be obtained. Specifically, the first disk support nenber is |inked SERNI0
can be driven by the disk .support nmenber driving device continuously

t hroughout the 10 disk transfer action. On the other hand, the second disk
support nenber receives a part of the driving force via the transfer node
swi tching nmechanismfromthe di sk support nenber driving device. only
during the second transfer node. That is, it is possible to switch reliably
the transm ssion 15 node of the driving force to the second di sk support
menber when the disk transfer node is switched. Still further,.in fifth
aspect ofirhb @is¥eRUPPRFENTEBREIY hdDE iCd &\f’indg’@ éie&dlsjlbyt r%]s¥eFﬁ%evi ce
as described in the fourth aspect, wherein the disk transfer %g .. hode

swi t chi nfimethatissm $eppebli aeabgirt Wi wiechisty 2 evERe WiEERH %ggi cally
hangi ng down with its own weight for swng notion freely in relation to the
second disfpsuppoetibeenberin Abeorlditipn cadre filfe Hispcan gasheYpPésent

i nvention, 25 basically the sanme function and effect as the fourth aspect

- 9 SEP 28849 @an &edobhabaedd Fnedw ftlval Eyrsthdiski tsoivpey t emerbpgrovi ded
in the transfer node sw tching nmechanismis . vertically hanging down wth
i ts sown webghbbble M0 tHYY it d hIRial inn tiee ther semoral dbekisdppert
nenber. In 5, other words, even when the disk drive with its second di sk
support menberyig Hdd t edy f 5 ogrtbgdhasbeert df posd thossertheisvienchiong | ever
remai ns unchanged as vertically hanging down with. its own weight.

Ther ef or %’he%eni% .h?r. LlitdeRo St at 8y Ok he rracong disk asUpnasd r Bsterin s
changed, TtSs 10 tifting state In relation to the switching lever is

changed. _Ther %bé,stitﬁisgﬁp:%ssig#gfggnsm{ﬁggo%;g]ggﬁgaq@ﬂe&t@%ﬁﬂ@( is

transfer de “bétviee e fir_ ransfer the .second transfer
rode 1 EIRISS 49 R 8hEYR T 4 NERESLLLOR L, ey secntd dlos s
i 40 aRED KT S At bty HEn SRS ERBrrRPER abpas DOGHERE FEHTEL ook
menber | Stxfalflrstfheerr rFr)uragl\e/ei dfeédf i[)gfdﬂnrgstanldoclt(rggﬁggrkggt LR e&fgk ith
only the first disk support member and a second transfer:
mode for holding and tfansferring the diSk’with both of the
first disk support member and thé-'seéond disk support
15 member .

According to the sécond aspect of the present
invention, basically the same function and effect as the
first aspect can be obtained. Specifically, the disk
transfer mode can be switched, by the transfer mode

20 switching mechénism, between the above-mentioned first
transfer mode and the above—méntioned second transfer mode.
Therefore, when the disk drive is placed either in the
horizontal position or 1in the vertical position, its

transfer action can readily be carried out. And, so-called

25 layout free can be achieved.



20 .swing notion of the switching | ever when only the first disk suppgr%
menber is driven, and the first |l ock nenber is to rel ease a preventi SEP 2004
state in which the swing notion.of.- the switching | ever is prevented when
the First disk support- menber is at the first position. 25 According to the
si xth aspect of the present invention, 9 SEP 2004 to basically the sane
function and effect as the fifth aspect7can be obtai ned. Specifically, when
the first disk support nmenber only is driven, the swing notion of the
switching lever is inhibited by .the first |ocking menber. This 5 allows
the first disk_support nmenber never to be interrupted by the sw tching
| ever when theFFFEg?rdi§Rr§uppéﬂt Rentb&irids eeP@cted Hackheo irvedentst
position after the disk drive is shifted to the vertical position fromthe
hori zontBVep&s PR onthiree e itsheptprvddedi sk sliggdor trapsfer hdsvieebezn dr awn
out to the second position. Wile the first disk support nenber is at its
first postiesonibete impvErenseodntha spaictchiwie temer thentiras sfidr i ndddi t ed
and can thus be proceeded without difficulty for switching the disk

transfer switohingdrRechenSeiml bwhtchler thien da skevenrins mepedd®f séd henpk esent
invention, there is provided a disk transfer device as described in the

fifth or shatBisxpeet treheRirredl sueonke | peksERPER s rf Wdder,govi ded,
the second | ock nmenber is to prevent a swing notion of the switching |ever

when bot hi 20; 8 at Aeribbgtadngdokhe isacend idi sk t%‘i&&‘?{\?t ﬁ%@ﬁoﬁf%ﬁ%&e”-

And the second |lock nenber is to release a preventive state In t he

SW NG TOLa0NaAl ahBReSUAERTANG LBl etk @b RIA%NGR DA hypl sleTiLst and

t he: second di sk suUpport nmenber are at 't pdsi'tion. Accordrng to
e SoventbassPected 1P E3ERy, croRo SR SHM gkl A LD 00 ool 1Y
SPecLl CohL ¥y R BRLD et ol and seaend sk Supert SRtber s 8

10 value. |

‘According to the third aspect of the present invention,
basically the'same functionland effect as thé second aspect
can be obtained. Specifically, the disk transfer mode can
be switched, by the transfer mode switéhing mechanism, from

15 one to the bther depending.on the angle of a disk tilted
from thg horizontal position. This allows the tranéfer of

" the disk to be suitably switched between the first transfer
mode and the second transfer.mode in response to the angle
of tilting the disk drive.

20 Still further, in a fourth aspect of the present
invention, there is provided a disk transfer device as
described in the third aspect, wherein the disk supportl
member driving mechanism is connected with the first disk
support meﬁber, thle, the disk transfer mode éwitching

25 mechanism is provided on the sécond disk support member,



5 second | ocking nmenber. This allows the two, first and second, disk
support nenbers never to be interrupted by the switching |ever wherm & §EP ¢ 08
di sk support henbers are returned back to their first position after the

di sk drive is shifted to the vertical position fromthe horizontal 10
position where the two di sk support negbers have been drawn out to their
second position. Wile the two di sk support nenbers are at their first
position, the novenent of the switching | ever remains not interrupted and
can thus be proceeded without difficulty for switching the disk 15 transfer

action ngde. Pt blah.»tf%fﬂ%wﬁga gboBth Aspert ofidibespppsert mansaion,

there is provided a disk transfier device as described in any one of the

first tode bl rdASRACHS.+ SASIAIMINGLIo HASI&ndayi o Sepbard her

provi ded wi'th an urgi ng nmechani sm capabl e ur gl ng sk” ‘hel d by

both of the.fir and.th ec i Sk o] me r Frst di sk
Support MBS RBBR ngEo S of SRt SEpRbe e P Cnb Ot e 1
basi cal | y tQﬁffane fu %%jon lujégfect as -any 25 one of the first to the

a tdi er

third aspfct-"Car5e &% 2004 12 Specifically, the disk held
between the first disk support nenber and the second di sk support nber
éﬁﬁ?rsg EE

can remain pr &§SEFAIRT  heC ur §hfg NN sn?SB8aFnsPLt h L8PER“support
‘menber. This allows the disk to be held with 5 higher stability and
t r ansf er A&YaREPM0, bawbed i1 Hordrentanev EHngdRn t2hd PATERE VATt FRE
position: Accordingly, it is possible to determ ne the distance between the
first di $hisuppepeaterser ndhtminedondSreeki sepbbrt BWeab8ires AéFKtively
large. .And, as there is spaced by a relative 10 |arge di stance between
bot.h t he suppsirtamenleer sksodd ndiesk tsupgpod t caenber drtiverdilsk the Béskoaded
and unl oaded at the di stance between the two di sk support nenbers wi th nuch
.support member driving device continuously throughout the
10 disk transfer action. On the other'hand, the second disk
support member receives a part of the driving force via the
transfer mode switching mechanism from the disk support
member driving device only during the second transfer mode.
That is, it is possible to switch reliably the transmission
15 mode of the driving force to the second disk support menber
when the disk transfer mode is switched.

Still further, in a fifth aspect of the present
invention, there is provided a disk transfer device as
described in the fourth aspect, wherein the disk transfer

20 . mode switching mechanism is provided with a switching lever
which is verticadlly hanging down with its own weight for
swing motion freely in relation to the second disk support
member.

According to the fifth aspect of the present invention,

25 basically the same function and effect as the fourth aspect



snoot hness and thus protected fromaccidental injury. As the result, the
handling of the disk will be facilitated. 15 Still further, in a nimSEP 2004
-aspect of the present invention, there is provided a disk transfer device
as described in the eighth aspect, wherein the urging state.in which the
disk is urged toward the first disk support nenber is rel eased when the.
disk is at the first position. 20 AccoBding to the ninth aspect of the
present invention, basically the same function and effect as the eighth
aspect can be obtained. Specifically, as the disk is-freed from bei ng
pressed against the first disk support nenber at the first position

corr esporiditng R® teletaimad2s t alSpeciifidad 1i,sk thd veswIhes 8hgr el edbrt he
first position, 9 SEP 2004 13 the disk is never retai ned between the

first di $kogdplestt imentigre ankarief e gintgndreCHANE S nfCCRELSL AR ¥y there is
no fear of trouble caused by an interruption with the first di sk support

menber amgrtthealrlyi ngamedhani aswahensi the gdisk &l s Jaaged epto Et}?ﬁg‘” n

table. Still further,in a tenth aspect of the present “i nvention, reis

provi dedmatdiosk i ansigrigdgvicee 2% Qﬁ&&h&?egigﬂ_gﬂﬁﬁgkﬁt%éﬁﬁg¥“’ ?gerein
I's e

the urging nmechanismis provided wth a gui aving a contact ‘portion

10 sapabbehef eHACtI i I f .the ripheral .portion of the
di sk ‘hel d by both. of tér}ger?i‘&lz‘%ﬁa%l&ét ﬁg%e@gﬁ edi“@%}%dpk\-p%r?eﬁ‘g%efj?SJFhe

ird' a9, reabmBkTel o ooy (B8 WY SR UEALIS I, copThle b gl
nount ed EQiEEﬁiﬁ%COTQVQLSKrgﬁggggt dR%H?ﬁgJé” Jg Vgggkically hanging
down with its own weight. Therefore, when the tilting
staté @f the second disk subport member is changed, its
10 tilting state in relation to thélswitching lever is changed.
Thereby, it is possible to switch automatically the disk
transfer mode betweeﬁ the first transfer mode and. the
VSECond transfer mode in response tg a change in the
position of the second disk support member relative to the

15 - switching lever which remains vertical.

Still furthef, in a sixfh aspect'.of the present
invention, there 1is provided a aisk transfer device as
Adeséribed in the fifth aspect, wherein a first lock memnber
is further provided, the first lock member is to prevent a

20 swing motion of the switching lever when only the first
disk support member is driven, and the first lock member is
to release a preventive sﬁate in which the swing motion of
the switching lever is prevented when the first disk

support member is at the first position.

25 According to the sixth aspect of the present invention,



novenent, and the disk guide is capable of pivoting about a nnunting_g%%pt
thereof in a plane parallel to the disk. Aceording to the tenth aspec £ 2004
t he present invention, basically the sane function and effect as the 20

ni nt’h aspect can be obtained. Specifically, disk guide having a contact
portion capable of contacting directlyl? part of the peripheral portion of
the disk held by both of the first and”"the second di sk support nenber is
capabl e of pivoting in a plane parallel to the disk. And this disk 25 guide
is urged toward the first disk support nenber by the - 9 SEP 2004 14

urgi ng r dingly, the disk whén pressed and retai ned against the
first dis gﬁﬁ%@ﬁfqﬂgﬁbg?xﬂﬁ%?nﬁglﬁ?o?ﬁgt@%ﬁﬁﬂ&n%ﬁth%ui&@t%na§P§FFsurface
for informtion signal ecordin%? disk side. 5 Still further, in a eleventh
aspect of"%h prQZ’ N§Gry e MRS, £ ek e/ i S hRDVERR Jf B 9f skiskaAsPEPIEevi ce
as described in the tenth aspect, wherein the disk transfer device is
further B\Eﬁ’gieﬁeoo%\}¥hl§ drdehoak e c svdnigngne ko eedndhdi skwsbpponyg menber
when both of the first and the 10 second di sk support nenber are di sposed
at the fie3€rposft i o ikied tne #hek firdt i boprinvg dedmlidrh. a prhjiection
capabl e of engaging with a groove provided in the clanp board. And, when
bot ¥ of ©BHdoMSr stthed fhessecahicsidi skuppoppor memsther nAeeedi spasedpat t he
first 15 position, the projection of the disk guide is guided al ong the

groove ofinthkerepdmsd bbgr dché hemwdneHitey diskegui Wigeh s tHe ned Hanapd s&
predeterm ned direction. Al so, thereby the urging state in which the disk

i s urgedsupwart teaer Sis dieth rHERPYAc BRIP4 Se1L41€3568 £13R A¢garding to
the el eventh aspect of the present invention, basically the sare function

and ef f e¢heasibike draRteh 13SRAGH AN ke ok E’Jé‘ﬁgica%eﬁégit?%ﬂyfrgﬁetﬂiék
gro

guide is provided wwth-a projection capable of engaging wth a groove

rovi dednbftizbataha Sh [ )] i f dj Ui is
ISui ded by trlie gfoév?éfs%?%gg I@%ﬁ%%iﬁ%ﬁ% 9&%1%% sz‘fz)%ﬁé%g ALK hds

10 been drawn out to the second position. While the first
disk support member is at its first position, the movement
of the switching lever remains not inhibited and can thus
be proceeded without difficulty for switching the disk
transfer action mode..

15 . Still further, in a seventh aspeét of the pfesent
invention, thére is provided a disk transfér device as
described in the fifth or sixth aspect, wherein a second
lock member is further'provided, the second lock member is
-to prevent a‘swing motion of the éwitching lever when both

20 of the first and the second disk support member are driven.
And the second lock member is to release a preventive state
in which the swing motion  of the switching lever is
prevented when both of the first and the sécond disk
support member are at the first position.

'25 According to the seventh aspect of the present



board thereby the rotational position of the disk guide is changed. And,
the urging state of the disk against the first di sk support nenber i3 SEP 2004
rel eased when both of the first and second di sk support nenbers are

di sposed at the 5 first position. That is, the urging state of the disk
against the first disk support nmenber and the rel eased state thereof can be
reliably switched to each other by a réﬂatively sinple constitution of an
engagenent between the projection provided on the disk guide and the guide
groove 10 provided in the clanp board. Brief Description of Drawings Fig. 1
is a perspective view of a_ horizontal type personal conputer equipped with
a di sk diPVEerddedrdiPrRS + 2 1bY ol eendbEe nEmn CHE obh et e§ BRECEN AL Egﬁ; Fi g.
2 is a perspective view of a vertical type personal conputer equipped with
t he di skfidthvenfsittie aspedtnean bieg.olgdineah erndpegieli pekipecrvher vi ew
of a disk and 20 a disk tray drawn out fromthe vertical type persona
conput er bofEhg.the | &l mspeasgestvadviddwkofsugme i Skenmvenve atacddiwvent he

hori zontal -position with the tray retracted therein; Fig. 5is a

per spect ithe \swdnidtiordicek thd vt el 2bevért he helizobédl bposhki on
with the tray drawn out 9 SEP 200 16 therefrom Fig. 6 is a perspective

view of isheoticsklgekyagplmamskt n th?hygrtépl&iw§0%hf(ei ofway tIF it tray drawn
out therefrom Fig. 7 is an expl oded perspective view of the disk 5 drive

pl aced ide@hdﬁmafgynéﬁpﬂ3¥%Fﬂéﬂﬁef@gne@efSt@“b@hiﬁf@?ﬂmp@éalBQthe
perspective view of a base unit provided in the disk drive;
switching lever when the two disk support members are
returned back to their first position after the disk drive
. is shifted.'to the vertical position from the horizontal
10 position where the two disk support members have been drawn
out to their sécqnd position. While the two disk support
members are at their first position,lthe movement of the
switchipg lever remains not interrupted and can thus be
proceeded without difficulty for switching the disk
15 transfer action mode. |
Still further, in a eighth aspect of the present
invention, there 1is provided a disk transfer device as
described in any one of the first to the third aspects,
wherein the disk transfer device is further provided with
20 an urging mechanism capable of urging the disk held by both
of the first and the second disk support member toward the
first disk support member.
According to the eighth aspect of the present
invention, basicaliy the same function and effect as any

25 one of the first to the third aspect can be obtained.



Fig. 9 is an enlarged, exploded perspective view of a traverse unit

provided in the disk drive; 10 Fig. 10 is an enl arged, expl oded per§béEPng4
V|ew of atray unit provided in the disk drive; Fig. 11 is en enl arged,
expl'oded perspective view of a clanp uni t" provided in the disk drive; Fig.
12 is an explanatory plan view showing2zhe 15 traverse unit and a part of.a
tray driving mechanism Fig. 13 is an explanatory plan view of the tray
driving-mechanism Fig. 14 is an explanatory plan view of a driving arm and
a driving rack with the tray retracted; 20 Fig. 15 is an explanatory plan

view of tRe-dkiwag yar Fhandilhe ndnidvived weaek thd Ifitdie tdiayk séwegoby j ust
before the.forward novenent; ‘Fig. 16 is an explanatory plan view of the

dri ving a,a0d Jhhe el Wit A i EN AR P Wen2Bn Fi g 17 i s an
expl anatory plan view of the driving - 9 SEP 2004 17 arm a sub rack, and

an int i f i ; -+ g, "

v ew sééﬁ?a'f%%gt 52’_*3&1?0&%@%& FhLEEC R o Leedn e
pl an view of the drivi t . i 1

W i ¢ he SRR <L g\esvﬁoh Ot R IS et B AL e S S oy

Vi ew seen .along t ar, Y20- Y20 | ig. J19: ~ Ei g. i

expllanat &lﬁh?irgét\ﬂ% I’l&(&y\% stlgadlﬁ %ee[]mla:elrfg @%ﬁ@lgr%%%%ytﬁé%igggﬁni t; Fig.

22 is an explanatory side view of the tray unit drawp out .fromthe_ _disk
drive pl &¥&@ Wherhd tvért iidnthfosrestoiral Bosition. * Acdordingly, 'it

is possible to determine the distance between the first
disk support member and the second disk support member to
relatively large.'.And; as there is spacéd by a relative

10 large distance between both the first and the second disk
support member, the‘disk can be-loéded and unloaded at the
distance between the two disk suppbrt members with much
smoothness and thus protected from accidental injury; As
the result, the handling of the disk wil; be facilitated.

15 Still further, in a ninth aspect of the present
inventiqn, there is providedba disk transfer device as
described in the eighth aspect, wherein the urging'state in
which the disk is urged Eoward the first disk support
member is released when the disk is at the first position.

20 According tq the ninth aspect of the present
invention, basically the same function and effect as the
eighth aspect can be obtained. Specifically, as the disk is
freed from being pressed against the first disk support

- member at the first position corresponding to the turn

25 table in the disk drive. Therefore, at the first position,



15 Fig. 23 is an explanatory view seen along the arrows Y23-Y23 i“—fiﬂP 284
showi ng the front side of the tray unit drawn out fromthe. disk drive
placed in the vertical position; Fig. 24 is an explanatory side view of the
tray'unit 20 retracted into the disk drive placed in the vertical position;
Fig. 25 is an explanatory view seen alpgg the arrows Y25-Y25 in Fig. 24,
showi ng the front side of the tray unit retracted into the disk drive

pl aced in the vertical 25 position; ~ 9 SEP 2004 1B Fig. 26 is an
explanatory plan view of the tray unit retracted into the disk drive; Fig.

27 1s an &xplanal ary Al V;_igelﬂsig{e& 6 df g%é gge‘we &’Pékfé:ﬁg%w@ di sk

drive placed I n the horizont position, IS an exp atory side
vt o MG IS LSRR, &Sk RELYR B noeRe Ll Ryt e
PO On Sfedliod IBRMLL ISlSphsd Ao e oot ve placeg Lacihe
disk support member and the urging mechanism when thé disk
5 is loaded onto the turn table.
Still further, in a tenth aspect of the present
invention, there is provided a disk transfer device as
described in the ninth aspect, wherein the urging mechanism
is'provided with a disk guide having a doﬁtact portion
10 capable of contacting directly a part of the peripheral
portion of the disk held by both of the first and the
second disk support member.l The urging mechanism is élso
provided with an urging member capable of'urging thefdisk
guide toward the first disk support member. The disk guide
15 is mounted to the second disk éupport member for pi&otal
- movement, and the disk guide is capable of pivoting about a
mounting.point thereof in a plane pérallel to the disk.
According to the tenth aspect.of the present
‘invention, basically the same function and effect as‘the
20 ‘ninth aspect can be obtained. Specifically, disk guide
having a contact portion capable of contaéting directly a
part of the peripheral portion of the disk held by both 6f
the first and the second disk support member is capable of
pivoting in a plane parallel to the disk. And this disk

25 guide is urged toward the first disk support member by the



Y30-Y30 in Fig. 29; Fig. 31 is an enlarged expl anatory vi ew of trmbr Br 208P
portion of the tray unit just before drawn out fromthe disk drive” plraced
in the horizontal position Fig. 32 is an explanatory view seen along the
arroyws Y32-Y32 in Fig. 31; Fig. 33 is an explanatory view of the rear
portion of 20 the sub tray with the main tray drawn out fromthe disk drive
pl aced in the horizontal position; Fig1434 is an enlarged explanatory view
of the rear portion of the tray unit retracted into the disk drive placed
in the vertical position; 25 Fig. 35 is an explanatory view seen al ong the
arrows 9 CEP 2004 19 Y35-Y35 in Fig. 34; Fig. 36 is an explanatory view

of the realyiPQ b, Hyecécsl?awgi?;t,,_ dER¥NG 98k hem bhesdegkadd ve placed
in the vertical position; 5 Fig. I s an enl arged expl anatory view of the

o acns e TRl o0 A speceloleketaEiiedtcln s et 000
main t ra)fz;roliz:iegzte?ﬂg f.r.son?nar?\}pimgrgn_cie§s, (§S%E58Qako¥i ?Wf&gﬁ%@ion
| - signal recording) disk side. .
5. . Still further, in a eleventh aspect of the presént
| invention, there is provided a disk transfer device as
described in the tenth éspecﬁ, wherein the disk transfer
device is further p;ovided with' a clamp board covering the
second disk support member when both of the.first and the

10 second disk support member are disposed at the first
position. .While the disk guide is provided with a
projecfionlcapable §f engaging with-a groove provided in
fhe clamp board. And, when both of the first and thé
second disk support member are disposed at the first

15 position; the projéction of the disk guide is guided along
the groove of the clamp board, thereby the disk guide is
turned toward a predetermined direction. Also, thereby the
urging state in which the disk is urged toward the first
disk support member is released.

20 According to the eleventh aspect of the present
invention, basically the same function and effect as the
tenth aspect can be obtained. Specificaily, the disk guide
is provided with alprojection capablg of engaging with a
groove provided in the clamp board, and the projection of

25 the disk guide is guided by the groove formed in the clamp



10 along the line Y39-Y39 of the Fig. 38, show ng an enl argenent of _a

hol ding projection on the snmall dianmeter support region; Fig..40 i S 9a5EP 2004
expl apatory cross sectional . view showing a clanper with its spring
.expanded; 15 Fig. 41 is an explanatory cross sectional view show ng the
clanper with its spring conpressed; Figi 42(a), '(b) and (c) are parts of
expl anatory view showi ng a series of st %s for clanping between the cl anper
and the turn table a small size, disk which is held 20 with the hol di ng
projections on the small dianmeter support region of the main tray; Figs.
43(a), (b ). are rts of explanatory view show ng-a series of steps
for retur%?%ggb @Erfhg EﬁﬁlFé%@ﬁ%Qﬂ%%<H9%%ﬁk9ﬁlﬁﬁwﬁhﬁ1éﬁ@kc¥@h@eriand t he
‘turn table 25 onto the snall dianmeter support region of the main tray; -
9 SEP 200°B8R4RE - Fi a4 the Rrgdnghedaitee of dbeofdislyergdiomdt tyipe per sonal
conput er %quigped with a conventional disk drive. 5 Best Mde for Carrying
oQut the | hVEREi BASKesEPRartemendes [ise rerleed seirhddimirdtinfo heher esent
‘invention will be described in nore. detail referring to the acconpanying
drawi ngs. LFFg§5. andapgcendr dipér spppointe memdws sofard $¥ Jpaadi 0ga BPPRS at uses
El and E2 (e. g. personal 10 conputers) respectively which are | oaded with
so- cal | edf GpgtopobVbsoas dahatr eor dineg ureding st il o £l tHd Usisptes a
personal conputer El of so-called horizontal type with a disk [oaded in a
subst anti aydynkor trentakspodikkoRupbiodtt enedshat 85 NErSONaL conput er
E2 of so-called vertical 15 type wth a disk |loaded in a substantially

vertical postéi oRerEbd. cdnl BedRke@Rban§ed RS V& MV SO di sk 3
held in disk trays 61 and 71 (a tray gﬁit GO)Qﬁﬁ%E%%§¥%lgéamh¥g€§ $r0n1the

vertical typgtpeesonak h_of _th rsonal, conput ers_E1 and
2§ nol udee & 30 o S B Fv6 R ABEELaSTRn & TPEk CTERRTRY Wi et RS

- present | ! T k dri.v i | i.cable tq.either the horizonta
Pymeper conefessten Theoll Skalbiuent It AU SBA B Bifamrrdtbe 2271

type personal conputer or e Vertica

be gxpl aipesk 1 @LET 1 AN AR &198b3bbhard.

Brief Description of Drawings

Fig. 1 is a perspective view of a horizontal type

personal computer equipped with a disk drive according to
15 one embodiment of the present inﬁention;

Fig. 2 is a perspective view of a vertical type
personal compute; equipped with the disk dri#e of the
embodiment;

Fig. 3 is an enlarged perspective view of a disk and

20 a disk tray drawn out from the vertical type personal

computer;
Fig. 4 is a perspective view of the disk drive placed
in the horizontal position with the tray retracted therein;

Fig. 5'is a perspective view of the disk drive placed

25 . in the horizontal position with the tray drawn out




25 In order to achieve such applicability, as shown in 9 SEP ZQQ%Eglﬂmg
Figs. 2 and 3, the disk drive 1 is provided with a try unit 60 havihg a
main tray 61 and a sub tray 71 fornmed separately fromthe main tray 61. The
mai n tﬁy 6l is to support one surface of the disk 3, and the sub tray is to
5 support a part of the other surface of the disk 3. Detailed construction
and the like of the tray unit 60 will belexplained later. . The disk drive
1 may al so be applied without difficulty to any systemwth its disk

| oadi ng apparatus 10 operated in both horizontal and vertical positions
dependi ng g@ th§ | ocation and condition of the use. In other words, the

di sk drive-1°F§*58™¢al | ed two-way | ayout free. Further, even when the tray
unit 60 drawn out of the disk drive 1 in a vertical position is placed in a
15 hori zontal po%i¥iof, 16t acRArbpedtame Vi eand.fr et vedx rike ?Eﬁ&é&ive 1
wi t hout di;;igglty. gyrtgernnre, when the tray 61 (main tray) drawn out of
the di sk dtitvelg verbtibati portialioposiithorhies +H [ entical sition,
it can be drawn in and received in the disk d?ia?g%clia\lymﬁt ﬁgﬁt t%‘(?%?f%?ndul ty.

‘That is, the disRiglriveid as expasged ' ol S| tQ so-called
pasd ﬁgéggtab\é%& viERPBRSLHE s

perfect |ayout free requirenent. Figs. are perspéctive of the
di sk 9ri vedmive hplaced apedtha i kot LY AU A

in and out respectively. Fig. 6 is a perspective - 9 SEP zoos 22 view of
the disk drive IFrjjacedid @ ¥e14} position with its tray drawn out. As

apparent fromthe drawi ngs, in theggéékggégégeg RELBPAFhYYEOViRY plegent

i nvention,baey Yudie gwd i 4d@Y; 81 B.i §: driyen when it is in the horizonta
position, and the dﬁgﬁis ?s t%gng %raé LM%FFXeYoaded .on the. main tray 61.

When the di sk drgj i C i n he vertical position, both the main
tray 61 and theEgﬁﬁ 3%5@39%?é$gl%ﬁg%%h,eﬁﬁg°@%§'pGFéRegtigetVénwfefred
whi | e hel ot s; 61.10 and 71, It is to be noted that .the side
of the digﬁ%m%%g§?#&4#ﬂé€§#%§%?h%nd€§% @+%§ @1ivel are drawn out the disk
drivg 1 is heregfiter referred to as the forward side of the disk drive 1
and the reverse $i%de ‘¢f ‘théTdigK aFIsd  1expladedipehspaet ivskvieryol, 71
are retra%;%%aﬁn th%vdisk”drive,l IS heyeafter ,referred to as the rear
side of tHhe dirsk "dv@rPVides In|the ghi slxpluited; per spective view of the
disk drive 1 placed in the horizontal position. As shown in 20 this -
drawi ng, the digﬁgdr#@e?ﬁ eonmenilgegeal basep loddd Ik rSoddames Seiapi §£40, the
tray unit 60, and a clanp unit 80 as its fundanental units. Figs. 8, 9, 10,
and 11 ar 8 ERPEPQYAi&Expredddaserispadtd i sht edsiwhowi ng the base unit 10,
the traverse 25 unit 40, the tray unit 60, and the clanp unit 80 in the
Fig. 12 is ‘an explanatory plan view showing the

15 traverse unit and a part of a tray driving mechanism;

Fig. 13 is an explanatory plan view of the tray
driving mechanism;

Fig. 14 is an explanatory plan view of a driving arm

and a driving rack with the tray retracted;

| 20 Fig. 15 is an explanatory plan view of the driving

arm and the driving rack with the tray stood by just before
the-forward'movement;

Fig. 16 is an explanatory plan view of the driving

arm and the driving rack with the tray drawn out;

5 . .
5 Fig. 17 is an explanatory plan view of the driving



- 9 SEP 2004 23 disk drive 1 respectively. As shown in Figs. 4-11, -sDgp g
conponents of the disk drive 1 (e. g. drive arm 32, change |ever 33, clanp
base plate 81 which will be explained |later) are actually 5 ~ provided with
various type of ribs forned on the surface thereof, for the purpose of
reduci ng the, weight. However, in the follow ng detail drawi ngs and the

| i ke, those surface ribs will -be occasildnally elimnated in order, to,
avoi d excessive conplexity of the drawi ngs. 10 The base unit 10 includes a
drive base 11 provided as a nmounting base on which primary conmponents in
the disk drive 1 are nmounted. ~ As shown in detail in Fig. 8, the overal
shape of 4diwe i haseklland snbshaetnaligta feamangillkar theamraghape in a
plan view. T he traverse unit 15 40 is to be accommodated into an inner
openi ng lddtdcttdw; dri ve base 11. As shown in detail in Fig. 9, the
traverse unit 40 includes a traverse base 41 provided as a nounting base on
which major companents 0§ an dékyEaAREHAPI $I{i05cEAt At bAG 8hd0 aGrPysand a
recordi ng/ reproduci ng mechani.sm for recordi ng and/or reproducing data
signal s omghe ¢lisk.pig WMyl be explained later in nore detail, the disk
drive 1 is capable of recording and/ or reproducing not only a normal disk
of 12 cmin nom.nal 04 t |,Z j sk. t S ) mal | size
diskg of 8 omin m%fi{%%ﬁm ’g?.ig{‘ggog.{’s&géogﬁ%%%hgﬁtgrg\’féelr‘ég‘gﬁnit 40

al so includ traverse_hase_4 which traverse nponents .such as a
turntablegﬂgé’aﬁt %.%&%kﬁ%cgév?%é ggeeﬁggeﬁpg ﬁ%ﬁﬁtgg.mﬁn“ﬁﬁﬁéﬁzéﬁiate frame
42 is.proyvi ded outwardly of _the traverse base 41. 5 Fig. 12 is an
explanato??a%L%ﬁa§§EﬂgsgBﬁjﬁarwﬁédfpﬁvéFgéOBﬁit 40 and a. part of a tray
driving nmechanism As i|lustrated in Fig. 12, the internmediate frame 42 is
provided with fItatify bUshNngEPA3NAECFKeVEBHr SERY 348G &S A& EDf . The
floating bushing 43 is formed by an 10 el astic nmenber, such as rubber

menber , o¥2%WY%%n%mth@-a1§pring with the el astic nenber. The traverse base
41 is supported by the four floating bushings 43 so that the traverse base
41 E@n float (iBlguppbrigdanpnespliproatpPny ebddi viiew) ofeleadiek tdridee 15
internediate frane 42 within-a specific range (that is; within the

el asticitandfatsebftoayi by bhshimgy48nitsi nce the floating mechanismis
wel | known, nore detailed illustration and explanation wlll be onmitted. The
i nternedi ate freie. 422 al soahasxpbanatergi piidg plietesf42he2d[eanfiy. 9) at
the four outside corners thereof, though not particularly utilized in this
enbodi nendrawrotet f-omnghkodibe detieenpdiaakd fimamhaddrdntiseiews or the

i ke inserting through corresponding holes 42h. The internmedi ate frane 42
has a pl usadityoR®f Qquide 25 pins 42p (See Figs. 9 and 12) provided on the
outer side 9 SEP ., 2004 25

15 Fig. 23 is an explanatory view seen along the arrows
Y23—Yé3'in Fig. 22, showing the front side of the t;éy unit
drawn 6ﬁt from the.disk~drive placed in the vertical
position;

AFig. 24 is an explanatory side view of the tray unit

20 refracted into the disk drive placed in the vertical

Hposiﬁion;
Fig. 25 is an explanatory view seen along the arrows
Y25-Y25 in Fig. 24, showing the front side of the tray unit
retracted into the disk drive placed in the vertical

25 position;



wal |'s thereof. The internmediate frame 42 is supported by the drive(-bgt%%-,:,lélH
t hrough the guide pins 42p so that it can be lifted up and down relative 8
the drive base 11. In other words, the traverse base 41 (of the traverse
unity40) 5 is coupled by the internediate frame 42 to the drive base 11 in
a flowng state and can thus be lifted up and down. This inhibits the
transfer of vibrations fromthe drive Idhse 11 to the traverse. unit 40. The

lifting mechanismof the traverse unit 40 against the drive base Il wll be
1.0 explained later in nore detail. The traverse base 41 carries, as
illustrated in detail in Fig. 9, the turn table 45 for | oading and rotating

a di sk and theFpickdp deviaveesplevatpeyopdiang vird pifayieg thegk urtid di sk.
| oaded on the turn table. 45. The pickup 15 device 46 is driven by a
drivi ng methanitem whitch tbenpiiskesiravgear assenbly including a notor gear
51, an internedi ate gear 52, and an output gear 53 and a rack plate 54

having rack tegib.for esgagesrplanatbrg prahl viieet ked tdeealr Hf drter out put
gear 53. Moreover, a' guide rod 55 is provided 20 extending into an-opening
41H of tBEaWha\vsatSErbﬁSQhéldiykedgliiv‘éeﬁ’l%@e@ NG Hh e JraGoptat e 54' extend
in parallel to a radial direction of the turn table 45 (that is, a radial
directi opogfittiBg;di sk supported on the turn table 45). 25 The pickup device

46 is coupled-integral with the rack - 9 SEP 2004 26 plate 54 and
slidably engagggdsw bh the_gui rqjs j ice 46
can be noved toggther mFtﬁgtﬁgE%éggtgﬁgtéqg% gh%%g¥?%gﬁghﬁg%h?§ﬁgﬁ¥5. The

t g+ fi I j Qi:ned t he. tput .. .. . 5 shaf f
o oot 11 coRats Phof toouny AHAE griving ebted tn s ettt ¢ motor when

energi ze Oi? Eég@Sﬂitted via the gear assenbly (including the notor gear
51, the, °R Er di ate gear 52 and the output gear 53) to the rack plate 54.
Ther eby, the pgckup gevice 46 Es-driven together 10'wth the rack plate 54
al ong the radi at9; dPPecfi B8R GPipREed efPd CEVAT U FhAVBRF nPend
reEroducing data signals on the disk |oaded on the turn table 45. Al though
not°. shoWR2rt RATELaRePLe thes&ray Hadt wetaascdad dntm dilte i ski duigenot or

for driving the turn table 15 45 and another notor for driving the 'pickup
devi ce 4BlagAd AncEher brrézoptarduPrsiddod nounted on the back side. thereof
for controtling:the acti-ons.of the turn table 45 and the pickup device 46.
The control |l erf&grcéPt iBoandesndanasoryundemorseerr adamg diliie ngridwes acti ons
of the turn table 45 20 and the pickup device 46 .are equal to those well
known i nYBAeY3Pt inaRdgwi RP;be explained in no nore detail: Fig. 13 is an
expl anatory plan view showi ng the, tray driving nechanism The base unit .
10, as shown pEigicBLlaikyahl enbakipgd 8xandnbkIodynatidlesod e viagrrack 31

acting as a 25 sliding nmenber for sliding novenent along the tray forward
~'19 SEPp@b@4on of the tray unit just before drawn out from the
disk drive placed in thg horizontal position;
Fig. 32 is an explanatory view seen along the arrows
Y32-Y32 in Fig.‘31;
Fig. 33 is an explanatory view of the rear portion of
20 the sub tray with the main tray drawn out from the disk
drive placed in the horizontal position;
Fig. 34 is an enlarged explanatory view of the rear
portion of the tray uﬁit retracted into the disk drive

. placed in the vertical position;

25 Fig. 35 is an explanatory view seen along the arrows



27 and backward directions in the drive base 11 (in the frontward qu
rearward directions of the disk drive 1) and a driving arm 32 for dr \ﬁERQKM4
the main tray 61. As shownh in Fin. 8., the driving arm32 is pivotably 5
joined at one end by a pivot pin 32p to the drive base 11 . (for pivotal
novenent). And, the other end of the driving arm32 is jointed by a driving
pin 329 to the main tray 61 Y (refer to Figs 14-16 which will be explai ned

| ater). More specifically, the driving arm 32 is supported for pivotal 10
novenent in a plane parallel to the drive base 11 about the pivot pin 32p.
Al so, thesgHwing B2 gs a guide slot 32g of a predeterm ned shape and
a predetermned | ength provided in the mddle portion thereof. As its guide

I 32 i1, | j . Qi f drivi 1 k
31 Che dri vi ng B moa e T e el ari o e =t EPBELER SR

13-16) . ' l.qt of the. driving,arm32 acts as a fir
conneZ:ti Eg%pgﬁasgr@%r dgﬁvr{lecq#%gf]f% [ (o \%‘Un%ka s W"?ﬁe‘g SP g%‘ﬁg nmenber
(drivingygg%ﬁégy. ATh driving pin 20 32q acts as a second connecting

(0] tl

© portion i conne&O g e driving arm 32 with a first disk support nenber

(maizn tray 61) .. As_shown in detail in Figs. 7, 12 and 13, the drive base
11 &l 'so incl udédda éﬁi&Fn@qnﬁﬂ%%ﬁ%ﬁﬁfﬁﬁp%ﬁRQRﬁ#%gV%%m 2?5 Ehedragrnovenent

of the driving rack 31. The sliding ° 9 SEP 2004 28 nechani sm conprises
an el ect FPE Rt SPe2fray wavidy and |ayse@pson everng belt 23, and an assenbly
of gears 24, 25 and _26. The , gear assenbly consists of a pulley gear 24, an
out put gear 26FafAd a8 st enmedilanyerbexPhacgmegtetebesheennthe 5 pul | ey
gear 24 and the output gear 26. T pulley gear 24 is to be driven by the

not or 21PeKRito@dh at Ismaddt ol qmeteey Agoxedrépian oft phé Bhsht tebythe notor
21 and the driving belt 23., And, the output gear 26 is provided with a

smal | di anet er Fiigot Béd isheal expdhethtwih dhesd asket £0141 v gef tiRehhe
driving rack 31. Wien the electric notor 21 is energized, its driving force

i s10ransailbhgd thiealtihe naoeyIuldenr? Fide ) viRGwDegtag3, and the gear
assenbly (the pulley gear 24, the internedi ate gear 25 and the output gear

26) to tbeldrheiegtlser aCPﬁloQB)in@%fﬁQ%ecﬁﬂﬁh B Y’&}E‘Ql&ﬂ&rﬁle 3%15%@5#:"9” to

slide frontwardly and rearwardly of the disk drive irection of the
sliding papgeeRt refibhe. driving rack 31 can be switched by shifting the
direction of the rotation' of the electric notor 21. 20 ~ As shown in Fig.

7, the electrig;gotgp [ e k.to the drive base 11.
“through a noto%aﬁount?%ghglgggﬂ%égqggynéﬁgf%ﬁgé?Ef?&ﬁ rvﬁ%Unting pl ate 16
are an o it ch it for drawing out the tray fromthe disk
drive 1 gﬁgwigbpﬁa§}éﬁﬁﬁ%h ggﬁﬁﬁfhﬁﬁf%ﬂgf?#hﬁﬁé?éiracting the tray and
reggrding or p i ng,back _t he_ disk = 9 SEP 2004 29 on_the tray. The
di?gction of tkggfo?ét?%nagfefﬁ&%ﬂ%&ﬂﬁM(Frosé sectional view

showing the clamper with its spring compréssed{

Figs. 42(a), (b) and (c) are parts of explanatory
view showing a series of steps for clamping between the-
clamper and the'turn table a small size_ disk which is held

20 ‘with the holding projections on the small diameter support
region of the main trayf

Figs. 43(a), (b) and (c) are parts of explanatory
view showing a series of steps for returning back the small
size disk clamped between the clamper and the turn table

25 onto the small diameter support region of the main tray:;



notor 21 can be determ ned by switching on either of the two smﬁtchgf E; 04
and 18. As shown in Figs. 8, 12 and 13, the drive base 11 5 include ﬁ ng
rack 35 provided opposite to the driving rack 31. The sub rack 35 is to act
as a sub slide nmenber which is driven associated 'with the slide nenber
(driving rack 31). The sub rack 35 extends in parallel to the driving rack
31 and is slidably nounted on the driveé®ase 10 11 for forward and backward
novenent (frontwardly and rearwardly of the disk drive 1). A lock |ever 36
is provided at the side of rear portion of the sub rack 35 (refer to Figs.
8 and 13). The lock lever 36 is nounted on the drive base 11 for pivotal
novenent @BBut a pi vot 36p. 15 The lock lever 36 remains urged by a spring
37 (Fig. 8) so that its distal end is turned towards the sub rack 35. The

|l ock lever 36 iEigo #éhidié perspeehied foewaod movemedicalof-yidwe main tray
61, w hen the ,main tray 61 remains at its first position in the disk drive
1. Wth 2perbsenahi compayeblegidppag aithhe EbhsenRasnkiloRiskheyd Gk | ever
36.is engaged at its distal end with a correspondi ng engagi ng tab 61m ( See
following Fig. 26) of the rear end of the main tray 61 which is thus

i nhibited fromforward novenent. 25 When the sub rack 35 is slid backward,

the bock BeyerMode Po 5P 2004n 80036 EHENEnLAnkALACK the main tray 61. As
the sub rack 35 is further slid backward, its engaging recess 35] (See

following Fig.qdBeigopes,i nbgee%%%@ﬁéggegitst% gﬂ%loﬁ‘ﬁetshe% | ock

| ever 36. 5 As shown in Figs. 8, rive base H < hel udes

2’ change; hgugts 33 g (anged,pbudtable; the sLidija astionof thedriving

rack 31. The change Tever s nount e t al
novenent j ) arallel to the driye base 11 about its pivot, 33p. 10
The changegfg%géﬁggnﬁaég%W%?ggt e bgarng Bﬁat?oﬁr§3§%&%RﬁQF%Y%uv%ﬁ%§end
thereof for e enent ., with a second pin _31q of the driving rack 31 and a
second en%%gigngs o;fqab%%b ﬁﬂﬁﬁﬁ%&?% the G¥er Fnd feor9 -, eRAIRGRFE with
t he, rear end $%n 35p_of the, sub rack 35. The change | ever 15 33 renmins
urged by GO TRES 4T TR YBLE Yhigh esRalaadsddwiedt isemaad IRd diDS or
driving the sub rack 35 to slide backward. The change |ever 33 and the
urgi ng spt¥ névgﬁ &St data sg6osdine aedicmfechafiom for idi heitmg telse asub
sliding menber (sub rack 35) associated with a sliding novenent of 20 the
sli di ng ﬁﬁﬁﬁ9n§hrp9mﬁgtpgcﬁﬂslyﬁ-so-called horizontal type with a
disk loaded in a substantially horizontal position. Fig. 2
illustrates a personal computer E2 of so-called vertical
15 type with a disk loaded in a substantiaily vertical
position. Fig. 3 is an enlarged perspective view showing a
disk 3 held in disk trays 61 and 71 (a tray unit 60) which
are drawn'out from the vertical type personal computer E2.
Each of the personal computers El1 and E2 includes a
20 disk drive 1 employing a disk transfer device of the
present invention. The disk drive 1 is applicable to
either the horizontal type personal computer E1 or the
. vertical type personal computer E2 as will be explained

later in more detail.

25 In order to achieve such applicability, as shown in



When the main tray 61 is at the first position in the disk drive l,gtiyﬁ A
first engagi ng portion 33a of the change | evel 33 renmains engaged wt tﬁ@
.second pin 31g of the driving rack 31. At the tinme, the sub rack 35 is
held at 25 its forward position with the rear end pin 35p engagi ng 9 SEP
.2001)31 with the second engagi ng portion 33b of the change | ever 33. As the
driving rack 31 is slid backward by a given distance, the engagenment
between the first engaging portion 338lof the change | ever 33 and the
second pin 31g of the 5 driving rack 31 is canceled. Accordingly, the
change | ever 33 renmmining urged by the spring 34 causes the sub rack 35 to
nmove backward. As the result, the startup of (the main tray 61 of) the tray
can be dé@8rni?nédy? it Hdras|didiPaioienents apreveded dithiagtracknldt
together with the change | ever 33, the sub rack 35 and the | ock |ever 36.
Furt her @8 ehagénghoan maiRi gt8ayt héldr and basestb i brhude3la Fekmedui de

pi ece 27 for guiding the sliding novenent of the sub rack 35 while

suppor t isegairegeflyonframdthd aadna traht 6gui ders ergin8tkor @i dindot he
~sliding novenent of the driving rack 31 while supporting its-front end,

both | ocapedrat drfte deffacadofi ght ofidihes front end qfudt h;e:e%i ¥ bgse 11
respectively. The two, left and right, guide pieces 27 and al so act as a

PAS oL goubheg Eechance a0 Lot Scesd andchatkind Shid BaIma o
the driyeraided apdsthection d aHe Rk JA {8 MPFad"&it 60 will
| be explaineq later.
The disk drive 1 may also 5e apélied without
difficulty to any eystem with its disk loading apparatus
10 operated in - both Thorizontal and vertical positions
depending on the location and condition of the use. In
other words, the disk drive 1 is so-called two-way layout
free. Further, even when the tray unit 60 drawn out‘of.the
disk drive 1 in a vertical . position is placed 'in a
15 horizontal position, it can be drawn in and received in the
disk drive 1. without difficulty. Furthermore, when the
tray 61 (main tray) draWn out of the disk drive 1 in a
horizontal position is placed in a ﬁertical position, it
~can be drawn in and received in the disk drive 1 without
20 difficulty. That is, the disk drive .1 is arranged
effectively frespthive to so-called perfect layout free
requirement. |
Figs. 4 and 5 are perspective views of the disk drive
which 1is placed vin a horizontal position with its tray

25 drawn in and out respectively. Fig. 6 is a perspective



retracted state, Fig. 15 is for tray stand by state just 25 before the
forward.novenent and Fig. 16.is for tray drawn ;' 9 SEP 2004 32 ouf $iPaess
respectively. It is to be noted that the sub tray 71 is omtted in order to
sinmpljfy the drawings in Figs. 14-16. As shown in Fig. 14, when the driving
motor 21 is 5 energized for rotation in one direction with the driving rack
31 renmmining respectively at the backwaggl position and the tray 61

remaining at a (first) position corresponding to the location of the turn
table 45 in the disk drive 1, its driving force is transmtted to the
driving rack 31, 10 and the driving rack 31lis driven to slide forward.

Meanwhi | evigheoguiHe gliek 32avaf 1t Be aldvi; I ' | U Ng; ,engaged w th
the first pin 31p of the driving rgkf'3fyégﬁﬁﬁﬁgfﬁ%ééyﬁgéﬁé%%ﬁ%|@lg%d
rearwar dl yt ext eadi B8al/hneak .region Gs extending frontward and rear ward 15

direction and an oblique portion Gn extending obliquely fromthe front end
of the linear gggif Eg outward front end. Waile the first pin 31p
stays in the Izli‘nea raec%i%érz ng%%ee 0PYénI8cesT S’éb,e d:h?/]f nGtidtecelis not
transmtt $Pgt rivi,ng arm 32 even when the driving 20 rack 31 noves
forward. That sggtgg rq%i HERTHT 32DVER THOPer el Yur a8 BAAT: (rkRsd R any.
dire§tioni$ydth% drgﬁ{qﬁ force regardl ess of the sliding novenent of the
driving rack®31Venet hetFi ist 9t ntBep hor igentdli wogl thek, 3ndkpanes 25
fromthe 41 ear re ion Gs and reaches the oblique region Gn 33 of the
gui de sl dt*B2g-ast ShohATSHeErg§d 1401 tge l@adeidnmr the main tray 61.
When the disk drive 1 is placed in. the vertical position,
both the main tray 61 and the sub tray 71 are driven, and
the disk 3 is transferred while held by the both trays 61
10 and 71. |
It is to be noted that the side of the disk drive 1
from which the disk tray 61, 71 are drawn. out the disk
drive 1 is hereafter referred to as the forward siderf the
disk drive 1 and the reverse side of the disk drive 1 to
15 which the disk tray 61, 71 are retracted in the disk .drive
1 is hereafter referred to as the rear side of the disk
drive 1.
Fig. 7 1is an exploded perspective view of the disk
drive 1 placed in the horizontal position. As shown in
l2Q .this drawing, the disk drive 1 comprises a base unit 10, a

traverse unit 40, the tray unit 60, and a clamp unit 80 as

its fundamentél units.
Figs. 8, 9, 10, and 11 are enlarged exploded
perspective views showing the base unit 10, the traverse

25 unit 40, the tray unit 60, and the clamp unit 80 in the



32 starts to turn about the pivot 32p by the forward novenent of th SEP 2004
driving rack 31. As the driving pin 32q at the other end of the driving arm
32 renmmi ns engaged with a 5 long slot 61g of the main tray 61, the pivotal
movenent of the driving arm 32 transfer the driving force via the driving
pin)32q to the main tray 61. This allows the main tray 61 (or the tray unit
60 including the main tray 61 and the b tray 71) to start sliding

forward. 10 That is, while the first pin 31p of the driving rack 31 stays
in the frontwardly and rearwardly extending |inear region Gs of the guide
recess 329 in the driving arm 32, driving force is not transmtted to the
driving argk3é even_when th%.driving rack 31 slides. In other words, the 15
driving &+#F385L¥8i AhFBFPEGESStdrn in that condition. The frontwardly and
rearwardly extending |ipear regio of the guide r SS¢3 o) in the
driving arm 32Sacth¥ %ndFFﬁé'iA%éf%iﬁamﬁefﬁﬁﬂéﬁﬁégf ?%hi]%i%ggg mot i on
of the first disk support nmenber (main tray 61) caused by the 2 Vi ng
arm 32 i fraveordaneedwi ¥ itiee a8FRdidfg p%léi‘l%g%n)l&fvetrhegy i E’ﬁ'ﬁ—’l prreobn%élrE
(driving rack 31): Wen the driving rack 31 further travels fo ma%g as
shown i npEage 161 twbiphvovallnovemeskpbaingd dk#behYy a?’Fr‘?SZa?éu? Yeased
hence accelerating the forward sliding 25 novenent of the tray 61 until it
i s Bullypdbadeautwitrionvario8sSERRO00E 34 ibise fhumed uAnt the ASUFheCResul t,
the tray 61 is advanced to the (second) .position where the di sk can be

| caded amdewrloFgd Mmir titee optspase obft reddicskaditinge welglfen t HEWENVEEYri ¢
notor 21 is rotated in a reverse 5 direction, the driving rack 31 travels
backwar d jand thize bayohlnigs Hetwadt edramtagsheadidsktlei véikeunt those
arrives at the first position over the turn table 45: By the foregoing

manner, the dfay fipsanihe mwedchaswendiand dpokiwatedetineeordes ftiorst and
second ‘positions. ~ : : '
' avoid excessive complexity of the drawings.
10 The base unit 10 includes a drive base 11 provided as
a mounting base on which primary components in the disk
drive 1 are mounted. ' As shown in detail in Fig. 8, the
overall shape of the drive base 11 is substantially a
rectangular'frame shape in a plan view. .T he traverse unit
15 40 is té be accommodated into an inner opening 11H of the
drive base 1l1.
As shown in detail in Fig. 9, the traverée unit 40
includes a traverse base 41 provided as a mounting base on
which major componenﬁé of a drive mechanism for rotating a
20 disk and a recording/reproducing mechanism for recording
and/or reproducing déta signals on the disk. As will be
explained later in more detail, the disk drive 1 is capable
of recording and/or reproducing not only a normal disk of
12 cm in nominal diameter (a large sizé disk 3) but also a

25 small size disk of 8 cm in nominal diameter.



10 As described, the nmain tray 61 (or the tray unit 60 including thq%ﬁgin ‘
tray 61 and the sub tray 71) is operated by the driving rack 31 and P 2004
driving arm 32 provided in the disk drive 1 and nmounted on the drive base
11. Therefore., it is not necessary to provide driving racks nor 15 driving
gears etc. on the back side of the tray 61. O course, no |ubricant or
grease. wll be needed for those. Acconrgi ngly, the back face of the tray 61
can remain free and flat. Wen the disk drive 1 is placed in the verti cal
position with the tray 61 exposed at the back face, there 20 is no
possibility to soil hands or close of the user, also, its appearance can
remai n favora a e -t v ent. | | di Lye,. ..t

essenti al forbgezigfﬁgggﬁé gﬂ esppggmggfp¥§ﬂ3%9 etﬁegagyggg%uPﬁsFéb e 45
and the t4,ay, i LN rwar kwar d -.mpyenent to
hol d the c{r?a‘(/%?g% ‘égavgggﬁP%f&%})@%%%%}? %? %sq.’la]t&par C]Qsl\,%n?t'5 Sﬁl%lviaded

W th the t; a .af L,t.s downward paositign. The downward.nmpvenent of the
traverseI%ﬁﬁgﬁiog%glgérﬁ%e q%%?,%ﬁ?l OPH%egrivi ’ é?ﬁg§@egé eng-rame

i nactivated.. It _is carried out il e.first pin 31p of 5 the driving
rack 31 s af§“ﬁ§ﬁ¥ﬁ§%$1?Wﬁy?Fgﬁ?mﬁfdﬁgeagﬁaVﬁé faPasy éxtendi ng 1inear
reghgn Gs of the guide slot 32g in the driving arm32. Fig. 17 is an
explnat ory plaf vi of1 & hédr iSHHGERTRAT Y he VAEY SheWing the
intermediate frane with the tray 10 retracted. And, Fig. 18 is a cross
sect i onal*AAEF IRkt 4Ry ane Ri el Y18 dfray gdrivingumewharsray. Fig.
19 is an explanatory plan view of the driving rack, the sub rack, and the

i nt er medifdt elflupbraied tie Figy st2rtithg thetéonediateg fawneondand.sig. 20
is a cross sectional view 15 taken along the line Y20-Y20 of Fig. 19. . As
shown i nrEqrided 7 wirtch 1§ 1olaltd ngi nbuéBinpsoj ¢t i ag frloen gy |iefdidand
right, sides of the internediate frane 42 of the traverse, unit 40 (that

i 'S, suppardingyrpitisepeofi dedhen £hsdt bhglebpshti hgn 48 itderpanbs Wy tard0} are
20 engaged with corresponding vertical slots 11v (See Fig. 8) provided in

the tvert icdalstviad | sembet he sdidhvea9as@bbbrSmddisdr f hey aap sbindenypward and
downward. In addition, the distal ends of the pins 42p are inserted into

two gr oupgprdfndt Firtes Rl ¢k ot denshot s, 31k and 35k provi ded on the 25
i nside surfaces of the driving rack 31 and the sub rack 35 9 SEP zoos
36 respectivelphd ArB8AGICTHILe 41 is supported by the four floating
bushings 43. o) thaﬁ the traverse base 41 can.f.loat (is
supported in.va floating condition) relative to the
15 intermediate frame 42 within a speéific range (that is,
within the elasticity of the floating buéhing 43) . Since
: the floating mechanism is well knbwn, more detailed
illustration and explanation will be omitted. The
intermediate frame 42 alsé has four retaining plates 42a
20 (See Fig. 9) at the four outside cornerslthereof, though
not particularly utilized in this embodiment, for retaining
to the intermediate frame 42 by -écrews or the like
inserting through corresponding holes 42h¥

The intermediate frame 42 has a plurality of guide

25 pins 42p (See Figs. 9 and 12) provided on the outer side



More particularly as shown in Figs. 18 and 19, the guide slot 31k in-QhgEP. 2004
driving rack 31, for exanple, has a relatively long |inear shape (a
frontwardly and rearwardly 5 extending |linear region Ks) at the rear and an
upway dl'y oblique linear or curved shape (an oblique region Kn) at the

front. When the tray unit 60 is at the first position in the disk drive 1
(See Figs. 17 and 18), one of the pins282p of 10 the' internediate frane 42
remain in the upwardly oblique region Kn of the guide slot 31k and hence

the traverse unit 40 stays at the upward position. This defines the
recordi ng/ reproduci ng position of the turn table 45. As the driving rack 31

is slid fwaldar héteopi n 4R 1 Erves idownver shal ang itéﬂes@tséﬁtﬁaogyﬂk
thus I owering. the traverse unit 40 (See Figs. 19 and 20). "At the downward

posi ti onthiehertinay badd 160 tirs e %ﬁ%@%\i@%q&% e%%gﬁéaEh‘ftt Wep table

45 during its.sliding novenent. The second pi rrving rack 31

i s engaged 20 Midd #Be ahid’ HoRNIAY i@&rgki"r”]ch%?’adf’i éhﬁﬁggi‘%%g 'e‘fﬁr 33.

g

Accordi ngly, the change lever 33 1's furned: a countéercro ‘e diff'ection
as the dypikyiRg 3 rds, Si,nc he second engagin rtion
33b at tﬁgﬁg?hé{oﬁﬁd ét&%?\r%%c‘{\e%s\gg h}aesveer%%f?é @h%ab%%lv%ﬁ gﬂégrgﬁ? end
pi n=35p rack 35, the sub rack 35 is slid backward as the -9
SEP520042-%3%%(#;ﬁeg?zulg%vg563§ngz&ffﬁl§dilﬁ h&c’%?dftﬁ‘]t %?-EPoc,tm I HT® eBBF6N as
describeglaq Ve, ggg ?ﬁide sl ot 35k of the sub rack 35 has a relatively

VNG FFBRE ARG SPTUpRIRI DeoBiifhed 31 iaRrdr deWheur ved

| ong |'i néar “Shap
shape at _the rear. which are opposite to the two regions of the guide slot

31k of tR&8riVHINPTERk (e akrershe¥Y iqf u¥ibassdonAcchremngine dhémet he
tray unih 60. is at the first position-in the disk drive'l, the pins 42p of
the 10 i AR&Fnedi &Ce Franerapessayunhtt A8 . upWaed loftiine meghanssnf offhe
correspondi ng guide .slots 35k and the traverse unit 40 is hence held at

t he upvvaFHep%sliét‘fQﬁﬁe Ayntifte 40b agadinsds thesldxtibackasred, 11 hevidilnsbé2p nove
downward al ong their correspondi ng guide slots 35k thus |owering the

trdfer seexBlanhed4daterAd ndemari biedaitthe driving rack 31 and the sub rack
35 are disposed respectively so that they oppose to side faces of the

traverse uni tTHe thavkraeebpakaldllelcareieagh 38 hierlufaed SUpPPRr fkagipi n 42p
provi ded on the side face of~the 20 traverse unit 40 is engaged with the

gui de sl bb Fhky.of9f hehdriming tabke3uDrrbhe 1y $! 9ha33lsQft e gub rack
35, and the slide novenent of the traverse unit 40 1s guided. Thereby, it

(o b ek S0 R g U0 L condll AN gy LRG0,
t he back the disk loaded on the turn table 45. The pickup
15 device 46 is driven by a driving mechanism which comprises
a gear assembly including a motér gear 51, én‘intefmediate
gear 52, and an output gear 53 and a rack.plate 54 having
rack teeth for engagement with a small tdothed wheel of thé
output gear 53. Moreover, a guide rod‘ 55 1is provided
20 éxtending into an opening 41H of the traverse base 41.
The guide rod 55 and the rack plate 54' extend in

parallel to a radial direction of the turn table 45 (that

is, a radial direction of the disk supported on the turn
table 45).

25 The pickup device 46 is coupled integral with the rack



9 SEP 2004 .1 38 driving rack 31 allows both of the right and |6ftﬂpkﬁﬁdﬁ&P
of the internediate frane 42 to travel alnobst at once between the upwar
position and the downward position, hence changi ng upward and downward
pogition of the traverse 5 unit 40. For lifting upward .the traverse unit
40 | ocat ed -at - downward position, the electric notor 21 should-be rotated in
the other direction to nove the drividfg rack 31 in a reverse of the
above-nentioned forward direction (in the backward direction). 10 Pins 42p
protruded respectively fromthe side face of the internmediate frane 42 of
the,traverse unit 40 and guide .slots 31k, 35k provided in the driving rack
32, theolafle radk 3R espechbigl yeaghgas awlitht i teupy@t de angodovesar d
mechanismfor lifting the parts unit (traverse unit 40) 15 upward and
downwarfbdar disspicy At ethewi phckie dvleT0MENEddn Obet hﬁo%adecdq%@%r (driving
rack 31). .As expl ai ned above, the disk drive 1 is provided with the lifting
upwar d vt downwerdk @Pﬁ‘@é\@&flipén(%i%ﬁé,n?u&ﬂ% BRRL §suni t (traverse unit 40)
ed W

upward and downward in 20. associa h the sl'ide novenent of the slide
b dri vi 31y a ' drine i nbibidi . ¢

e ST R 1wl e St Bt den ARy

t?ay u%?kt(:é%go °tzé§ %Igc%?éeggg?gtﬂg%%r 3?‘08%351?{‘?”8?1) t haﬁgﬁanéX&Hﬁd?’%&% ocation

39 of. e rn.t 45 until, the driving,rack, 31 reaches tg a
predet%?n#h%d%&§§ﬁﬁiﬁmmﬁﬁﬁfr%ﬁ?%w??ﬁr?hégﬂaFﬁ trapsgitited Wit by the
drive inhibiting 'nmechanism _and the traverse unit 40 is | owered
(accorgﬁﬁﬁly,a?ﬁgmgﬁyn tébPEngl§glomEF§d FOERE sHRA% i mBloy tHElifting
upmard.aﬁg do rd nechanism Wen the driving rack 31 reaches to the

pr edet &Ff ﬁ@&% S i FFET t RE iAMe bFRE oRUWSPUthed @R T vE3) i et bEREngatsthani sm
i's releisgd, gnd the main tray 61 can be driven by the driving arm 32.
Ther ef Br2tet R -t r APeHRRY 1060 Plickye\@evieevéh bat frives togethest e 45
reaches. ‘the:lower position, and the. interruption between the.turn table
48 andvikk they xack Bdagen T alondedheel radigl Kdredrawimgebutthche tray
unit 60 or noving the driving rack 31 in the forward direction, that is,
for mobvhy Fable548r ferngecacklidy famdivarat yodtbingndabhd kdweeilsg othe
traverse unit 40 is set substantially equal in timng to or slightly

ear | i ekhe hdhskhéostadt oof ther mumg tHebldy i48 ng arm 32. As described, the
lifting up and down of ‘the traverse unit 40 (that is, the lifting up and
down of theAlthoughbleoR0 stjwmnd the ddalagsaDwmnt af tHaes trgy unit 60
can be conducted as a series of notion by sinply controlling the sliding

novenesiteofrihemdtovisngar apkndle AR Ay dfivSndOosst bEgrhotabhaw t hose:
. motions to occur snmoothly .in.series by neans of a relatively sinple

Iconst i451tamd. aRbtibe eeshr UHd oy DFikbetheay Wi 6Ryill Bg, explai ned.
a.céntroller ci;cuif board méunted on the back side thereof
for_qontrollihg_the actions of the turn table 45 and the
pickup device 46. The controller circuit board and its

. function for controlling the actions of the turn table 45

20 and the pickup device 46 .are equal to those well known in

the art gnd'will.be_explained in no more'detail."
Fig. 13 is .an explanatory plan view showing -the tray
driving mechanism. ‘The base unit 10, as shown particularly

in Fig. 8 and 13, includes a driving rack 31 acting as a

25 sliding member for sliding movement along the tray forward



9 SEP 2004 40 The tray unit 60 includes, as best shown in Figs. 3 bmﬁsﬁﬂ’HWL
the main tray 61 acting as a first disk support nenber for .supporting one
side of the disk 3 and the sub tray 71 provided separately fromthe main
tray) 61. The sub tray is 5 to act as a second di sk support nenber for |,
supporting the other side of the disk 3. Wien the disk drive | is placed in
the vertical position as shown 'in Fig273, the main tray 61 and the sub
tray 71 arranged, substantially in parallel to each other forma pocket 70
in which the disk 3 is 10 | oaded partially (at a lower half). The primry
conmponents of the tray unit 60 including the main tray 61, the sub tray 71,
and a di $RYGuPackrrrdesdirsed iloatser iar etheef@rabby vase ofl a piastine

mat erial such as synthetic resin. 15 If, at |east either one 'of the main
tray 61 dF@nitwarsuiand ayedawépdetiérably onBotlf ahd herax narevar efierahl y, all
of the primary conponents of the tray unit 60 including the disk guide 77)
is made 6f daisuilnst ant @2 yEdy anspaient tpé agiig feigrgal - the appearance of
the tray unit 60 is 20 remarkably inproved, and it~ | ooks so nice. As

expl ai ned abows, shouwrs DAt FIQCESSAr ¥hkO J¥ QM opent.s for .driving
such as driving racks nor drivi ng‘ﬁgyeta%s dglg%/lrggﬁ ?ﬁ% %%irrﬁl%]rg;tﬁgita%ly

(especi alibynean dtheyhackngi do 4t her ) 4 AC di.ngl.y, en _at.least _.a part
.of di sk supporting 25 su?facg 3fqﬁﬁ§9%a?%ﬁﬁ§g§ g%i%é%%%kﬁ%? Rase 11
subst ant i(@bky pivotd1SER 1tr pagent plastic yaterjal, it is
possi bl e for hsers to é%nglréﬁvisugﬁﬁy 5 gtﬁgbeg &?§£ﬁ§€o&h§ grd¥iBgi s hel d
in it orzpt zoeven sfJr: sjde of .the main . tray 6l. Thereby, it is
possibleato p?oé%ﬁgcﬁgg%gﬁa#¥héagﬁ%gkngrgﬁgfgqu SQKBIWh&%h¥F§Yv§ﬂy easy

" to use an Y ~ConRv.eni .. At is to be noted that, for_ exanple; acrylic
resign CéﬁeggEugéd@é_ % ﬁg slu%)s‘fl%?yilaw‘glt PEnSFRlamest daater it eMoak. As

best sho L0 Fi 10, .the majn.tray 61 has a | arge dianeter support region
61D thergé\%?&?grgggaejb’()rttlﬁﬁg A 1%IRE FOTSi 3R HEsRUPBPrizdcnion photeanet er)

angdya s I% diaﬁeter suiggrt regi_on 61S thereof for supporting a small size
di sk (of"8VSHPRR LReddPAABRePRIEHEEls ke [thii aimiwe Hampoll abgiionthas is
_stepped down_by . a predeterm ned distance fromthe |arge dianmeter support
regi on dﬁfY?RuélPo3@§he Abser thet dniwdnaurarm aBk ehds. aFuphhes, sastshown
well in {%%.. 10, 'the |arge dianeter support region 61D is configured to
support Rdst doltiedar eutisied pbepiconand @ | prgdesiz idicsk BeRYERPt a
center hole 3h and its adjacent. portion. The. small 20 dianeter support

regi on PEPYidedsbncohei guded e anppmt t thEeesBSt aut ward appglagigertion
of a small size disk. The small dianmeter support region 61S of the nmain

tray 32g stays in engagement with a first pin 31p of the driving

15' Fack 31, the driving arm 32 is linked to the driving rack

31 (refer to Figs 13-16).
The guide slot 329 of the driving arm 32 acts as a
first connectihg portion for connecting the driving arm 32
with a sliding member (driving rack 31). The driving pin
20 32q acts as a second connecting portion for connecting the
driving arm 32 with a first disk support member (main tray

61). |

As shown in detail in Figs. 7, 12 and 13, the drive

base 11 also includes a sliding mechanism for éctuating the

25 sliding movement of the driving rack 31. The sliding



61 al so has claws 66 thereof provided for holding the peripheral quf of
the lower side of a small size disk. 25 They are capabl e of engaging‘ﬁEPhﬂm4
t he €eripheral edge of ' 9 SEP 2004 42 the |ower side of a small size
di sk)even when the disk drive 1 is in an inclined condition of which the
angle of inclination. is over a predeterm ned value fromthe horizontal
direction. The claws 66 are preferably2® ovided 5 two or nore (three in
this enbodinment) at the lower half of the tray in the disk drive 1 when is
pl aced in the vertical position. Alternatively, the single claw 66 my be
provided at the |owernost of the tray if its size is appropriate. The
functionWﬁcqqﬁ9iﬂzﬁﬁﬂﬂﬁﬂﬁw$labeelQCéRbtaMQédrlaleraimoﬁbtepﬁgu@y 22The
tray unit 60 s provided with a disk guide 77 and a urging spring 78 as an
ur gi ng nethént s e dpebt e23f angdi rg agaiamilyt hef npéarsray, 62st hgadiogk 3. (of
a large dianmeter) held between the main tray 61 and the sub tray 71. The 15
di sk gui dhe779¢ar t asbemtlypesed iatsween 4 hpulaiery kkﬁM:6§4ﬁnQnt%%t§§Q tray
71 and has an arc shape contact portion 77a capabl'e of contacting directly
a part ofgeare 2€gendf anheirh eknddid e PELECYISA g0t 810l $ Ky ORI 8, 7 TS
nounted to the sub 20 tray 71 for pivotal novenent about a pivo b
pr oA ded patl tehe dgaant2 £nghd ] e chEi cahl h i sk ide 77 is
capabl e of pivof{ng'in a plgﬁg§8g$%§$élg§%ft%é'sut ¥Pé§e§18?€ﬁag%i§§
par al | el do0 Bdeqdi 6kn3bv- j guid i 5. always uyrged by.the_urging
kn3by thie gbskr9yiy ettgxz%%ét%d!tﬁ%en@ ¥1 .

spring 78 towards a 25 direction to pivo ferPBt L €Ke 2ai n
tray 61. fixed to an output shaft of the motor 21 and the driving

belt 23. And, the output gear 26 is provided with a small
diameter toothed wheel meshed with the rack teeth 31g: of

10 the driving rack 31.

When the electric motor 21 iévenergized, its driving
force is transmitted via the motor pulley 22, fhe driving
belt 23, and the gear assembly (the pulley gear 24, the
intermediate gear 25 and the output gear 26) to the driving

15 - rack 31; Thereby, the driving rack 31 is driven to slide
frontwardly and rearwardly of the disk drive 1. The
direction of the sliding movement of the . driving rack 31
can be switched by shifting'the'direction of the rotation
of the electric motor 21.

20 . As shown in Fig. 7, the electric motor 21 is mounted
from the back to the drive base li'through a motor mounting
plate 16. Provided on the motor mounting‘plate 16 are an
open switch 17 switched on for drawing out the tray from
the disk drive 1 and .a play switch 18 switched on for

25 retracting the tray and recording or playing.back the disk



- 9 SEP 2004 43 Fig. 21 is an explanatory side view of the disk guig§ 7
and the sub tray 71 in the tray unit 60, and Fig. 22 is an explanatO'ﬁEEigﬂ‘
view of the tray unit 60 drawn out fromthe disk drive.1l.placed in the
vert)cal position. Further, 5 Fig. 23 is an explanatory front view, seen
fromthe arrows Y23-Y23 direction in. 59. 22, of the tray unit 60 drawn
out fromthe disk drive 1 placed in th& vertical position. As shown in
these drawings, the disk 3 is partially received (the | ower part thereof is
received) in the pocket 10 70 between the main tray 6/ and the sub .tray 71
and then urged ypwardly while held directly by the contact portion 77a of
the di skoélui%g‘& %f.ay%.é“mwﬁm%t%%@fi% |9<¥Fﬁti=@as@.f SheaRdessrithi s
allows the disk 3 to be held stable in the pocket 70 as sandw ched between
the uppefCsPép ©f S2B5 el bR HBINRABYe SR 1 881 ¢4 WED 0P Lt F&emmi n
tray 61 and the contact_ portion 77a of the disk guide 77. As' best shown in
Fig. 23, tiRe swischesy 174 ard Bh. engagi ng portion (hook) 7l1a provided at the
end thereof for engagenment with the edge of . the main. tray 61. Wile the 20
main tray 61 R$s shouhderyrBdge.61, (38b dndiyldui deheyr dovee praséddd in a
close to the edge thereof which extends along the direction of sliding
nmovénent ifflodewaral suandraear & dbyooldele abisdsidté veol)thaN e ivtisig
engagi ng portion 7la received by the guide groove 61r, the sub tray 71 can
25 remai maekgaded Whé aod Hacke Forvardo apdtbackwarship Ns1ideImSEBe200 44
relation to the main tray 61. The tray unit 60 in this enbodi nent all ows

the di skwBith bes sappoeehed dupdina dmivithaynel andid hReydrt r@yiéiand to
be transferred while held between the nain tray 61 and 5 the sub tray 71.

fccor di ngeyint 34y Lhe dhek dibvebipl 36 ilide ver(pealkipOsi LoNcdhe di sk

3 can be | oaded and unl oaded on the two trays 6
relativelyyiea %%}ﬁrgps Ly L A L r igularly, the main
tray 61 an(Ji tﬁg sub tray %g%%%f ﬁlﬁ%ﬁ%@%@?&%&%&aﬁﬁ(%f8?}%2%'%5 e s
reegi ved,and pp in p 70 defined_hetween_the in tray 61
anggthe %Sb,Fégy ?é?ﬁ%ﬁg, %ﬁg dgééﬁgﬁﬁgbemPygﬁfpgrrgﬁrPHEVﬁF' upFort ed
state. Ac i_oghy, en_when,the disk drive 1 i.s placed, in the vertical
position%ggﬁggg%%& 38§a2t3% éﬁﬁg?ygﬁévﬁoaégd an@‘uﬁPSgdeﬁF%ﬁrtﬁgth§ di sk
trays 61_and.7l and transferred wth nuch stability. Since the sub tray 71
Sy ovi BRAVAERET R el 58T THIS naln HoaTy BITELORe O SKOS G ( FaGHES
supporteg b¥ sinply . the main t&&y 6.1 with no use of _the sub tray 71. 20
Accor di ngF§T&Et hOt Ke ISt <k a9 vied )1 pl B 1P Rkt hevasr BSoaBalopadied @R t he
di sk 3 can be | oaded and_unl oaded from above onto the main tray 61 w thout
di fficul e Oxiyse thaseall tier o iml t megemensr @addd"a wpikothe &r.gi ng
mechani sm fornmed by the disk guide 77 and the a 25 urging spring 78,
t héPeby, Thie l1@icdk 12vayt d3beramahnshergednby a spring 37 (Fig. 8) so
| that its distal end is turned towards the sub rack 35.
The lock lever 36 is to inhibit an unwanted forward
movement of the main tray 61, w hen the main tray 61
remains at its first position in the disk drive 1. With
20 the main tray 61 staying at the first position, the lock
lever 36 is engaged at its distal end with a corresponding
engaging tab 6lm (See folloWing Fig. 26) of the rear end of

the main tray 61 which is thus inhibited from forward

movenment.

25 When the sub rack 35 is slid backward, the lock lever




- 9 SEP 2004 45 tray 61 and the sub tray 71 can remain pressed agai nst the
main tray 61. This. allows the disk 3 to be held with higher stabil7%$EBNH0
transferred with no wobbly novenents.even when it is in the verti cal
posiltion. Accordingly, it 5 is possible. to determine the distance between
the main, tray 61 and the sub tray 71 to relatively large. And, as there is
spaced by a relative | arge distance beteen the main tray. 61 and the sub
tray 71, the disk 3 can be | oaded and unl oaded at the distance (the pocket
70) between the two 10 'trays 61 and 71 with nmuch snoot hness and thus
protecteg f£0n1a0£iden al injury. As the result, the handling of the disk 3
will be fRcFPFRSt £8. UPACSHditRfoma ith& rdivs k6 lgui des Tthehasily eaelondBciSporti on
77a for on%gctin% directly a particular portion of the 15 peripheral edge
of the dFekt8Shel §lB6 waAFkWRE dvai nL £ 3 ayeByagntgt heeselsst r 3571. (The
disk.guide 77 is able to turn in a plane parallel '"to the disk 3, and

remai ns GP4LEWAREI FEitg ¢ hd9 hmicemesayistio by nigfaeyememtgi wigtis ptiveg dBstal
Accordingly, the disk 3 when pressed and retained against the main tray 20
61 will eedppédttbeediotkoieary BGj.ury on its (surface for information signa
recordi ng) disk side. The disk guide 77 also has a projection 77p

probrudi ng tomharehbthe subrigay 8}. 1¥hemd he ditgle qilde Pads apssibbed to
the sub tray 71, the projection 77p is 25 accepted by a correspondi ng

el ongat efinslutled10a prewasigsd iTever 9RPER2P0448 tﬂ‘f‘véﬁ%iéayﬁngl'tﬂ_ge

el ongated slot 71g is so shaped as to follow along a turning cus of the

proj ectionidiRgwWaenibheodi 8KeOH-dG 1AL LS 331b.°“tTHe{ S#ag@@ n ex?é'fpﬁ’ﬁ.t 77b.
r

Fig. 24 is an explanatory side view of the tray uni efracted into

el anat ofy oL BS Ui S o T e 1Yoy CaRrL 00,2 ShoR P oY FRY S Y58 v25. i n
10%hs. shove s ot hektohr S Bog SEREE KR, B Pt AlAS cBnlTh & ol amp
(P80 posi (1 oR) S cOPBYSoMAYA b7t RESpdui FERE aPRURPERGt ROTANT 1 ARG 45

is. dis ed. Ln.the disk drive 1. The clanp board 81 has a 15 gui de groove
81.g prg‘\gl)lfodxgejl oh f’lﬁe P kSRF dENETECLof CPBr SNGRGRFERENt Wik R h & hee@elfect i on
77p of the d% k guide 77: The guide recess 8lg extends substantially
st rai ght®th fgLr%vaPé ahBer e3F W RY diTEE | G f RO t Ae FeernderrndagBnai dway,
and then extends_in.inclined direction outwardly to 20 the rear end. The
strai ghtPegi¥h 3PPt REodidse @lootbesofhier wndoftr gengdgemerd: swiyh
substantially equal in the location to the projection 77p, in the assenbled
stat e ofthhefRRpBKeRE| Pén135mherf tithe Wk gyacke337 i Ther girhrtae pleawért owar d
25 the center of the main tray 61 by the a urging spring 78 - 9 SEP 20(14
15 33 remains urged by a spring 34 (refer to Fig. 8) towards a
direction to pivot for driving the sub rack 35 to slide
backward. The change lever 33 and the urging spring 34 act
as a sub slide drive mechanism for driving the sub sliding
member (sub rack 35) associated with a sliding movement of

20 the sliding member (driving rack 31).

When the main tray 61 is at the first position in the
disk drive 1, the first engaging portion 33a of the change
level 33 remains engaged with the second pin 31g of the
driving rack 31. At the time, the sub rack 35 is held at

25 its forward position with the rear end pin 35p engaging



47 (See Fig. 22) . Therefore, when the tray unit 60 drawn out fromt E di sk
drive 1 placed in the vertical position as shown in Fig. 22 for ex'ﬁg 5? 4084
retracted fromits outside position 5 towards the first position (retracted
posiition) as shown in Figs . 24 and 25, the projection 77p of the disk
guLde 77 travels straight without changing the position of the disk guide
77 remai ning urged by the a urging spr8hg 78 as is guided by the straight
region of the guide groove 81g. As 10 the tray unit 60. is noved further
inwardly, the projection 77p travels outwardly as is guided by the inclined
regi on of the guide groove 81g. That is, the projection 77p noves outwardly
al ong t heiehonpat edcshat eAb@ggding il r33b ©If .tHAS ¢H&ndps 0leokikroB315 77p
is shifted outwardly, the disk guide 77 turns downward about the pivot 77b
as resisting agaitisd &hevihg neadlerge ofs theiad WGP bRg o 8gageshown in
Figs. 21, 22, and 24. Thus, the turning position of the disk guide 77 is
changed. dAsthReer esukt i I 54 a%g% h EAn20 tray
61 i s cancel ed thu_g %efegglsa?jﬁg{e?itz h{j&iCI:Sv\Eesr? b%séjtﬁér%s éﬂiﬂsn%rgggg??gm bei ng
pressed i L r afat fickst i.tkoR: corespondi to the
898! ¥ ¢ eHgihi;l%E 3%l §3r DE4f Itk asfé%f %& ?1& 312&{?9 st

turn table 45 int drive 1. Therefore. first p ron, the

di sk 3 1§,k I i ned...betvween the in 25 tr 61, and the disk quide
77.5 Acchgﬁﬁgﬁy%g%%egg i§ %éﬁ%%l%;SEg%ﬁﬂﬁéiﬁgﬁ%@ft T g?%ﬂgﬁei gﬁged by
an intergyption.w.th the ibn-tray 61 _and e disk guyide 77 when.t di sk

i s | oade gogﬁteglatlﬁ’é'ntgu%qeglbey4 ?XNBP’élESeéuﬁf CEHSS L£tbr'ﬁa HRsERRY ggat e of

t he diskt3 5 a%ahns the main tray 61 and the rel eased state thereof can be
reliabl yr8wWrP¥ReB3FEW8ZEN other by a relatively sinple constitution .of an
engagenent between the projection 77p provided on the disk guide 77 and the
gui de groove éﬁgﬁﬂ%w?%%ﬂl£n the cseaptwpard gtheionghe gy tfhyo6l in the
tray unit 60 has the eIongated slot 61g for engagenent with the driving pin
32q of thBE XAy ripn apen 9etasmiasd dMowehé nsElgingo moMementy efayhsl i der
62 is provided on the rear end of the main tray 61 for pivotal novenent
abbtit a Privine2ragkd Jlerigstheygediblh thea chpmigey 18687eThe3 i r feslsiubber 62
is located adjacent to the elongated slot 61g and functions to offset a
posi ti onakckr Bor abfl tbepéoick Ihevr t3e. driving pin 32g) the driving arm 32
in the assenbled state of the disk drive 1. Al so, as shown in Fig. 10, a

sensor | ever FRritheZfiomeyntas tshdwre trarFiend 8f tdme sabiteaybddebyla
retaining screw 73. The sensor lever 72 is made of preferably a netal

plate. Aihotkdeeves 14flvegtiieal pDsKel evEr Foks {@&@ix@@ tthd he1Seniy ay 71
for pivotal novenment about a pivot 74b to | ock the sensor |ever 72. The
verticalmboeked?® lo@vahe/AueMBABR H6506H 1Y adN A hSPItHIFfent end
15 and a right guide piece 28 for guiding the sliding movement
-of the.driving rack 31 while supporting ifs front end, both
located at the left and right of the front end of the drive
base 11 respectively. The two, left énd right, guide
pieces 27 and 28 also act as a part of guiding mechanism
20 for forward and backward sliding movement of the tray unit
60.
Figs. 14, 15 and 16 are explanatory plan viéws showing
the driving arm and the driving raék. Fig. 14 is for tray
retracted state, Fig. 15 is for -tray stand by state just

25 before the forward movement and Fig. 16 .is for tray drawn



- 9 SEP 200 49 Further, as shown . in Fig. 8, a lock Iever 38 (horizontal

| ock lever) is nounted to the rear end of the drive base 11. The"horE ol
.lI'ock I ever is capable of pivotal novenent about a pivot 39p and | ocking
the sensor 5 lever 72. The horizontal |ock |ever 38 remmins urged by a
spring 39. The action of the sensor leygr 72, the vertical |ock |ever 74,
and the horizontal |ock lever 38 will be explained later in nore detail.
Fig. 26 is an explanatory plan view of the .tray 10 unit 20 retracted into
the disk drive 1, and Fig. 27 is an explanatory plan view of the tray unit

60 drawn t t Lsk.drhve 1 aged 4 e.v § C 0siyid O

Furt her, Oﬁ?g.gtrfggl spgﬁgéégﬁgﬁgyéry g#dg%vi%\?v %E r;[cﬁd(;éc% rgbagnfetﬁ%o rawn out
fromthe_disk drive | _placed in the, veriical, . i Lion. ; ribed,
accm%ﬂn&g?itﬁkahfsﬁ#%ﬁﬁ%?ligf4%%%?e%%o%ﬁ%ﬁ%%ggkéﬁgtﬁggﬁir %t% tray
(refer tg.Fig. 561 for exanple) is drawn out of the disk drive 1 installed
in the horPSontarifosition, only the main tray 61 is driven (refer 20 to
Fig. 27, for example), and the disk 3 is transferred in a state where it is
| oaded on t he®ai AWy 161. Fifien the YRER drii%e 3 ivdngl 8 n 4helSerti cal
position (refer to Fig. 28, for exanple), both the main tray 61 and the sub
tray 71 aperdieedn fandrehatdpek i ener sisfeatian wath DhestdréViRere it
is held between the two trays 61 and 71) - 9 SEP 2004 50 A switching
mechani sieek Bherdhngkniingnsfespasdtinvesly tadte tHoei bavkwbrgospsidohonnanthe
vertical -position and a driving nmechanismfor driving the .tray unit 60

wi || nowthe eyayai6ledrefainAngdestrabddirshe sersicridrveorr&2ppsdipgnted to
the rear end of the sub tray 71 by the retaining screw 73 (refer to Figs.
10, 21, 23, t24 Z2EraAf)on The skesaudreviesbl/ 45 tat tHhexedidlo théveear end of
the sub tray 71 by the retaining screw 73, but is supported by the shaft

portion its driving force is transmitted to the driving rack 31,
10 aﬁd the driving rack 3lis driven to slide forward.
Meanwhile, the guide slot 32g of ﬁhe driving arm- 32.
remaining-.engaged.'with. the first pin 31p of the driving
rack 31 consists of a frontwardly and rearwardly extending
linear region Gs extending frontward and rear ward
15 ldirection and an oblique portion Gn extending obliquely
from the frontvend of tﬁe linear region Gs to ﬁhe outward
front end. While the first pin 31p stays in the linear
region Gs of the guide recess 32g, driving force 1is not
transmitted to the driving arm 32 even when the driving
20 rack 31 moves forward. That is, the driving arm 32 can
never be urged and turned in any direction by the dfiving
force regardless of the slidiﬁg movement of the driving

rack 31.
When the first pih 3lp of the driving rack 31 departs

25 from the linear region Gs and reaches the oblique region Gn




10 of the retaining screw 73 so that it can swing freely about the shaft
portion of the retaining screw 73. Mre specifically, the sensor |ever 72
is supported so that it can swing freely relative to the sub tray 71 while
hang%ng down with its self-weight. 15 Accordingly, even when the installed
position of the disk drive 1 is shifted and its inclination fromthe

hori zontal position is changed, there®8the inclination of the sub tray 71
is al so changed, the sensor |lever 72 remai ns unchanged as hangi ng down
straight with "its selfweight. Therefore, when the inclination of the sub
tray 71 is changed, the inclination of the sub tray 71 relative to the
sensor | efethd2 guhiideh sllotmy32kezpsshewn i £al Fpgsi liSen tine idrsl wigld -awhght i s
varied. Fig. 37 is an enlarged explanatory view of the sensor 25 |ever 72
in relatBon svatthe rear tend okbbhe ttly witotH0 32 BYSEENR00ZB5dard
(including the main tray 61 and the sub tray 71). As shown, the main tray
61 has ambe¥fEenst eEPehebHriRrioNy dedkonit.he Aeathemkihiaie@din l32¢satapabl e
of stopping the novenment of the sensor |ever 72. As best shown in Fig. 10,
the 5 | eyge SkoRRelrllio#XtRAdgriHiRGr abhehot @ chiae Neam et Lfwitie aain
tray 61.. The distal end of the |ever stopper 61j is sloped at an angle of

h iht.ed I he, :dsd :
Srg?ecﬁygﬁﬂg}g%%%lfﬁggﬁﬁeﬁ%e%Ngég?Egﬁéggﬁgéﬁgh%h§?§§?¥§He ere%%PE?ggé 10
| 0. and BQ%S 'Oér{ﬁjéﬁgpaabéf of SE?BRE@%F hey, gov, 't%ff fto*}%esegiar gyer 72.

The top rojection piece"IIj s slope a second angle of ~
which is greater tha he_predeterm ned_angle a (t:he first_ angle have a
{11 Cod ofBsTATR P18 WA Thechr SRRUP| 0627 Bt THE 1015 ab R IGHE {he
sub tray 71) is tilt fromthe horizontal position, the sensoL.|lever 72
hangi ng BS&% éﬁré?ﬁh%ﬁﬁt@F?%él féQMﬁﬂﬁlui) i?ﬁ@rﬂﬁl?oﬁﬁﬁynéltﬁgglever
stopper 61j before the tilting reaches the first angle a. In other words,
the 20 séR8ofWel&rY72 et é%ﬁﬁﬁsﬁ%ﬁq}QQM;Qﬂ%ﬁr§haped space between the

| ever stopper 61j ahd the rear end of the main tray 61. Therefore, at the
ti @0, even if ThRé rein Weihe &hei Sigsitventn adlpspifd They v HVERI dERFEN by
the driving arm 32, 25 the sub tray 71 receives no driving force. In this

- 9 SEP 2004tB¥scdndithieorfrartwwandl ¥t rand 7de Kewpsd by aexbaadyngt dlacgs t he
disk drive 1 and only the main tray 61 noves forward (refer to Fig. 27, for
exanpl e) regivhercgs heft ithtel nguidel reezssed@ o hin ptedetderimiimed aahué25 a, the
sensor |l ever 72 cones into engagenent with the |ever stopper 61j. Until the
tilting. adaghengedohres tiwe raeconchmemeidet et nt methe allngvimyg, artth82sewveor | ever
72 cones into engagenent with both the | ever stopper 61 of the main tray
61 and theepr ofget i Pigge rkljk oB1t hel tdéye base 1dthét Ibide, tithe as
the forward novenent of the sensor lever 72 is restricted by the projection
pi ace 1ljgyritN@ ot aayn WY ti H0ihisivoted tOWErh 01 ADYRatOEWARA L iBMAt iThe the
tray unit 60 is kept in the status as shown, in Fig. 26. Wen the disk
drive 1 ig§chitidaien 1 hhed rSorddied ¢ h@x%én%l%hg'enﬂiﬁé@fe rxGaeadsctkhe second

predeterm ned valué Vii, the sensor |ever parts fromthe projection

pi ece 11jth%“%u{i%@if&é.§s.§$?€9§gfrﬁ'édo Yn 'gmfﬂﬁg{ aver 39t apper flja Then,

when the Tai ray 61 1s en and shifted forwar its driving force is

' i a . 61j .t he . h b
ray 71, oy TnecLiE BRSSP IR B o B R i Ty

61. (ref.erfitrost':I 815%8’s£8150§éarﬁ)e|n93ér (main tray 61) caused by the

20 driving arm 32 in accordance with the sliding position of
the sliding member (driving rack 31).

When the driving rack 31 further travels forward, as

shown in Fig. lé, thé pivotal movement of the driving arm

32 is increased hence accelerating the forward sliding

25 movement of the tray 61 until it is fully drawn out from



In this enbodi ment, for exanple, the two predeterm ned angles a and9-SErng;
35 degrees and 50 degrees respectively. 25 However, they may be nodified to
any desired conbination ' 9 SEA 2004 53 depending on the shape of the
sensory | ever 72 and the | ever stopper 61j. Since the projection 'piecé |I]
is provided on the drive base 11, it restricts'the sliding novenent of the
5 mintray 61 (of the tray unit 60) untid the tilting of the disk drive 1
exceeds the ,angle a and reaches the angle ~i thus | ocking the transfer
action of the disk. If the disk transfer action is switched .b y slight
change of tilting angle of the disk drive 1, for the user, 10 the disk
transfer agiéonrigeunitent|ongbl yrenidahad. This 8oRGYEILNG Unfradbey vants
no switching of the disk transfer action, thus resulting in the

i nconveni fqr, a r rehiabrdigy e.di ri 1in
use. The 3?? vgﬁgi gl?%%%glﬁ)t mﬂﬁnﬁ%ﬁi %%?ei ;'Chper od\l/ilé edc%lthga l%@cﬂiecgséé/%gi on
at boundar I | C i ansf.er. tion.is to be swtched,

t her eby itgéggggs%?b eétguggggg §§b% ﬁngﬁggigﬁﬁéﬁhﬁrion .of the disk drive
1in use and to_elimnate the above di sadyantage. |t is to be noted that

t he horizontalq%%%?ti9§$ o?i?ﬁgriﬁ di% 'ﬂr¥3e ﬁ.iﬁ@Fﬁ&@é a'hofi ZonYafse
posit'on,(ﬂggubstantially gonizontal position, and a tilted position at an
angl € to tFFHor 19Nt &PSHoSFEVORINNTEFK | SleqhBpVELSoatkaRd ERgh Ehe
first angle a. Also, the vertical position of the disk drive 1 includes a
vertical podYibh, 195ratsastedninill fheeddiskaldyiots th omtidnd & arriees
position at ~~ 9 SEP 2004 54 an angle to the horizontal position which
exceeds t haL fiket fhRgt epasahdons owgyaltheo tavrrgrtediler 4%han the second angl e
p. As described, the transm ssion of the driving force can be sw tched
between two (fiBgt thed Setengd)intr amsmhssj ontite nidey, 6&peradi npeombdhed
positional relationship) that is, engagenent state, between the sensor

| ever 72 afmrwdned | avérbsthpped Bijtwelkent He smeiirdtr ayndblsedond heofitsbns.
transm ssion node, the driving force is transmtted fromthe driving arm 32
onlyl@o the maiZsttdagctlbeM)d, the hhensecand 89 transtasstenymdeittbe
driving force is partially transmtted fromthe driving arn1§2 to the sub
tray 71. lin¢ckspDngethe hAenswrhghicngaol e thansiission ofs thsedat¥ing
force, the disk transfer action can be switched .

by the driving rack 31 and the driving arm 32 provided in

theb disk drive 1 and mounted on the drive base 11.

Therefore, it is not necessary to provide driving racks nor

15 driving gears etc. on the back side of the tray 61. of

course, no lubricant or Qreése_will be needed for those.

- Accordingly, the back face of the tray 61 can remain free

and flat. When the disk drive 1 is placed in the vertical

position with the tray 61 exposed at the back face, there

20 is no possibility to soil hands or close of the usér, also,

its appearance can remain favorable as compared with any
conventional disk drive.

It is essential for avoiding any undesired collision

between the turn table 45 and the tray unit 60. during the

25 tray forward and backward movement to hold the traverse



between two (first and second) transfer nodes. In the 15. first traqﬁ?gﬁ 2
node, the disk 3 is supported and transferred only by the main tray 61I. 004
And, in the second transfer node, the disk 3 is supported and transferred
by both the main tray 61 and the sub tray 71. As described, the driving
forc® transnission switching 20 mechanismfor transmitting the driving
force of the driving arm32 to the tragsunit 60 and the di sk transfer
swi t chi ng nechani smfor switching the disk transfer node are thus based on
a conbination action of the sensor |lever 72 and the | ever stopper6lj of the
main tray 61. Also, the sensor 25 lever 72 serves as a switching |ever for
setting hAet 40 2sSEPpRRR4 B9 iTWdreiiRE Sttt Mhd heewi talkhl agatedhani sns.
Expl ai ned above, the disk transfer node is switched between the transfer

mode (thgofhiatat Nsitelopdern Wihithidiel dhs¥erdens 8¥PRAIE edrandrse
transferred only by the main 5 tray 61 and the transfer node (the second

transter yipde)s gl Louiag difes dbgk Iyt berhel drand g anshersedobabath the

main tray is, the transm ssion of the driving

force is,sw tche etwegn {he ' t SM.S$SLO heres th I'ig¢l Ng
force oflpﬁgkigagF%Ving ar%$3%£#%§%ga%ggigbézboﬁpgpﬁgJ%ﬂg:ﬁéﬁng%?a$f61 and
the second transm ssi on node, where the-driving force jVing. arm 32
is parti Egley ‘?’Fla\lﬂslﬁgt £E K O%E hé%sales. tFaY 9. e&é%y,ﬂ{%n%%&i rir'::lt\(i\/}lél 1 of

t his enmbodi ment can favorgbly be used in, bot thg‘gﬁéizon al ogi%b n and
the 15 vERRFWATIddsiaERAIN hiMia T B O HE® f sk-4ri 98115 §-8daptabl e to
use in so-called two-way | ayout free. The transfer action (that is, the
transnisépoﬁh@fQﬂﬁyhﬂQAﬁﬁﬁ;%%ﬂce) can be switched dependi ng on the angle
of the disk drive 1 tilting fromthe horizontal position. 20 Mre

speci fi cal | yFigepdidiimy aon exmlanztoratpbanofievhefdfBr gFivéng &% action
~of transferring the disk 3 (that is, the transm ssion of the driving force)
can be swhechedbsuiacibl y abet weka tintdimediatandrams nglfbdetRehdFa¥ st
transm ssion node) to the second transferring node (the 25 second

tramnsm syietrawice). AAdSERiZN04186 iSpexi Eroak| wedtieonesl nviedy Biketan
constantly be driven in every action of the disk transfer as is |linked with
the dri viangnay mrel.1{the.vissHy 18 ayf 7Rigs, LhoweFerthernated &hlg. i¥P tie
second di sk transfer node by a part of 5 the driving force of the driving

grl_m 3$hit g@%ﬂdﬁfh@%Q Plawivide seneme deveing2rao,the ey sidpper
a and the intermediate frame with fhe' tray starting the
forwarding action and Fig. 20 is a cross sectional view

15 taken aléng the line Y20-Y20 of Fig. 19.

As shown in Figs. 17 and 19,.the pins 42p projecting
from both, left and right, sides of the intermediate frame
42 of the traverse unit 40 (thét is, supporting pins
provided on each side portion of the parts unit 40) are

20 engaged with corresponding vertical slots 1llv (See Fig. 8)
provided in the vertical walls of the drive base 11 so that

they can slide upward and downwara. In addition, the
distal ends of the pins 42p are inserted into two groups of
corresponding guide slots 31k and 35k provided on the

25 inside surfaces of the driving rack 31 and the sub rack 35




allows the transm ssion node of the driving force to the sub tray 71 tﬁqum
certainly switched when the transfer node of the disk 3 is switched ge 4
t he fgrst transfer node 10 and the second transfer node. Al so, the 'disk
drive’l of this enbodi nent includes the horizontal |ock |ever 38 (the first

| ock menber) for allowng the tray ( on the main tray 61) to be drawn out
fromthe disk drive 1 placed in the horizontal position and 15 retracted
into the same with no difficulty after the position is shifted to the
vertical position. In a reserve action, even if the disk drive 1 is shifted

to the hord l; j td fier its tray unit (including the train tray 61
SRR 2o St

and the sub tray in the.vertical position, both the
main tray 61 a&%r%he su@.tr?% Zl can be retracted without difficulté into
the disk drive L by XHehctrdh 8f dheSherti ddt Faek-| dferand (e §heond

| ock nenber)., Fig. .29 js an explanatory view show ng an enl argenent 25 of
the rear Sgﬁpﬁoéiﬁtt%ikt?%ytﬁﬁtdQNYHQHI§a¢%ttht§@r exagRp 2004 a57
into the disk drive |.for e.g. the playback action when the disk drive 1 is
pl aced inrﬁiétﬁgﬁﬂio$ﬂﬂg;ﬁkﬂ%$6n$hﬁn§,(Ei@erIWa;d&yeandanaanwyrdlgw<ﬁ
the rear portion of the tray unit 60 seen along the arrows Y30-Y30 in Fig.
29. 8 As PKFEBELAPed ineaneseddcawi Kgh, atn the feldry aedr act edpehaieyof the
tray unit 60, the horizontal |lock lever 38 is pressed at its distal end by
the rear eR4iEBe tlieari notr ayurdBd oshape t(may abliq6d esdiset mngaged with
the sensor lever 72. The horizontal |ock |ever 38 remanins 10 urged by an
urgi ng spehagf8enko that its distal - end turns towards the tray unit 60
(more specifically, towards the sub tray 71). In other words, the

hori zont al IOCKhéﬁvehe3&ﬁayﬁﬂﬂ§tUsgeﬂszttQﬁesﬁwfgi:ﬁ%éfkf$ﬁ’in the
count er - cl ockw se _
disk drive 1 (See Figs. 17 and 18), one of the pins 42p of
10 the intermediate frame 42 remain in the upwardly oblique
region Kn of the guide slot 31k and hence the traverse unit
40 stays at the upward position. This aefines the
recording/reproducing pééition of the turn table 45,
iAs the driving rack 31 is slid forward, the pin 42p
15 moves downward along the guide slot 31k thus iowering-the
traverse unit 40 (See Figs. 19 and 20). At the doanard
position, the tray unit 60 is contemplated not to interrupt
the turn table 45 during its sliding movement.
The second pin 31g of the driving rack 31 is ehgaged
20. with the first engaging portion 33a of the change lever 33.
Accordiﬂgly, the change lever 33 is turned in a counter-
clockwise direction as the driving rack 31 moved forwards.
Since the second engaging portion 33b at the other end of
the change lever 33 is engaged with the rear end pin 35p of

25 the sub rack 35, the sub rack 35 is slid backward as the



direction in Fig. 29. 15 The vertical lock | ever 74 al so renmi ns urge
g » L 9°CE Y04

‘an urging spring 75 in the sane direction as the horizontal |ock |eVe

(that its distal end 74a is turned towards the tray unit 60). In Fig. 29,
as its other end opposite to the distal end 74a is however pressed agai nst
the wall of 20 the drive base 11, for exanple, the vertical |ock |ever 74
remai ns di sengaged fromthe sensor |evgry 72. Accordingly, the sensor |ever
72 i s hanged down straight by its owmn weight and free in the novenent, as
shown in Fig. 30. Fig. 31 is an enlarged expl anatory view of the rear 25
portion of the tray unit 60 just before drawn out fromthe ' 9 SEP 20p4
58 dlSk(Hhaﬁgé-Iﬁﬁﬁxﬂblrt@h@shﬂﬁ'E@@tébuﬂ@@kLbQBck%ngeFﬁgre%%ﬂdh

expl anatory view seen along the arrows Y32-Y32 in Fig. 31. Further, Flg 33
I's an expadatigan Hisyw®f the rear portion of the sub tray 71 with the main
tray 61 drawn out 5 fromthe disk drive 1 placed in the horizontal

iti VWh i sdp f
e o posi 11 G ST 1 05 58 arie B It ERE 371 DBCuRl tef%a"l”@eelov.n the

h t 72 till d
ek é"Ey"’%%rEg"sﬂh%%rm?“fS ey h%%erwéi”a *aha iy Satan, o7,
ren§§ns i free. in the q$venen At the .tipe, the sensor |lever 72 is
not Vet glr%d%gaerd U t ﬁuf"m?dho? Wt aF 155& ?%@/’ér‘@écﬁoraqeheo@@?ﬁﬂé&l fck

lever 74. Then, as shown in Fig. 33, with the main tray 61 drawn 15, out

and the ﬁﬁft§¥® §?g?ﬁP?a€Fé§h§1Q?kﬁ%l§k°8ﬂ3k¥JPftFﬁﬁhériféﬁHmqu%k

| ever 38 is turned in the counter-clockw se
31 as is not illustrated.

Accordingly, when the tray unit 60. is at the first
position in the disk drive 1, the pins 42p of the
10 intermediate frame 42bstay in the upward oblique regions of
the corresponding guide slots 35k and the-traverse unit 40
is hence held atlthe upward pdsition. As the sub rack 35
is slid backWard, the pins 42p-move downward along their
corresponding guide slots 35k thus lowering the traverse
15 unit 40. |

" As described, the driving rack 31'and the sub rack 35
are disposed respectively soAthat they oppose to side faces
of the traverse unit 40 which are parallel to each other.
Each supporting pin 42p provided on the side face of the
20 traverse unit 40 is engaged with the guide slot 31k of the
driving rack 31 or the guide sloﬁ 35k of the sub rack 35,
and the slide movement of the traverse unit 40 is- guided.
Thereby, it is possible for the traverse unit 40 to conduct

stable lifting upward and downward motibn reliably.

25 Further, as described, the sliding movement of the



direction in Fig. 33 by the urging force of the spring 39. As the result,
the sensor |ever 72 while hanging down is |ocked wth the horizont aTgl&E@kzgm
lever 38. That is, the 20 swing notion of the sensor lever 72 is inhibited
by the horizontal |ock |ever 38. Once the sensor |ever 72 has been | ocked
‘with the horizontal lock lever 38, it will never swing even when the disk
drive 1 is shifted fromthe horizontal 3bsition to the 25 verti cal

position. Accordingly, the main tray 61 can be " 9 SEP 2004 59 retracted
into the disk drive 1 placed in the vertical position w thout being
interrupted by the sensor |ever 72. As described, when the main tray 61
only is d#FF¥eRRIt hackovéneritloofs thuettsenBothé eyegh?2aha ielibigiets bpghe 5.
hori zontal |ock menber 38. This allows the sensor |ever 72 never to

i nt er ruptof h&heet Aackimmgddetticonfohkmthes it t Rawvel . hnhesthesdi dqstive 1
placed in the vertical position after it is drawn out fromthe disk drive 1

pl aced i roetecdmor itZont alpwaas t beRitiBrA 884 Whie ddigBid ey 6L, enains
inthe disk drive 1, the swing notion of the sensor |lever 72 1's €nabl ed but

not | ockaderedcehped hét hpgarAYasW HSHhRYraCh fn nsqr. lever 72 to
determ ne the disk transfgr node. Fig. 34ri sbao(r%qg(r%logr tgtfre}'ﬁtzliépIscan‘—’la"feorrsye Vi ew

bl aced 1 th varti calt post than, el SHELUARA L Sl naeth Yortundeen

al ong the@r iRMRWER YR 4R J- .. Further,. Fig. 36 is an explanatory

v: ew gf ot hoczat%r ear Wport@ ?%lgc%frtltéﬁlté_ t?gﬁéﬁ?rfgf%ﬁntgg@ﬂﬁ t r%;%l?%@ ¢ ve

pl aced i ver al ,positij.on. As illustrated in these drawings, in

this ret ?:act egdglgt%l e\E%% PHESEr et o80,tq HeOVRr EReafit L BERY| dpak %ﬂ is
in a reverse of the above-mentioned forward difecfion (in

the backward direction).

10 Pin; 42p protruded respectively from the side face of

the intermediate frame 42 of the traverse unit 40 and guide
'slots 31k, 3Sk provided in thé driving rack 32, the sub
rack 35 respectively act as a lifting upward and downward
mechanism for lifting the parts unit (traverse unit 40)

15 upward and downward in associated with the siide movement
of the slide member (driving rack 31).

As explained above, the disk drive 1 is provided with
the lifting upward and downward mechanism for lifting the
parts unit (traverse unit 40) upward and 'downward in

20. associated with the slide movement of the slide member
(driving rack 31). Also, it has the drive inhibiting
mechanism for inhibiting a'motion of the main tray 61
caused by the driving arm 32 in accordance with the sliding
position of the driving rack 31. During the tray unit 60

25 located at the first position that corresponds the location



pressed at an opposed end to the distal end 74a against the wall ot_é@$ A
drive base 11, for exanple, and remains 25 di sengaged fromthe sensot * QV@P
72. Accordingly, in this - 9 SAP 2004 60 state, as best shown in Fig. 35,
the sensor lever 72 is engaged partially with the | ever stopper 61 of the
nain‘tray 61 (as inserted into the slot shaped space between the |ever

st opper 61] and the rear end of the nagg tray 61). 5 And, the sensor |ever
72 is hanging down by its own weight ahd totally free to swing. As shown in
Fig. 36, when the tray unit; 60 (including the main tray 61 and the sub
tray 71) is drawn out fromthe disk drive 1, the vertical lock lever 34 is
turned i Qet 1 u r-cl pckwi se.direction_i.n Fig. 36 by the urging force
of the aeargﬁﬁggggﬁ:ﬁf . 1su%gﬁge§%thq$Wﬁﬁ% é%ﬁf'ﬂﬁi%ﬁth%stPtica

| ock | ever_74 osition tq, .one side of the sensor |lever 72.~ As the
result, ?hgrggégsgmﬁg9grp?le§qqmﬂ5§FtﬂPﬁ%ﬂ?wRﬁt?Qﬁum¢h%kt¥éVe517A§ in the
hangi ng down, 1 tafe by its own weight and engaged with the |ever stopper
61j of th%hhﬁ%g?ar a%’y61?¥-h‘f—heﬁjé't+9’ec heldeidsigringyaregizmnismnhi ehtdedthe swi ng.
. Accordingly,. in case that the disk drive 1 is shifted fromthe vertical
positiontfgvﬁﬁéehépﬂioﬁpaﬂSpé@Mﬁnﬂﬂ tarcoligenkor tlewetum? tebiienssnot
noved as_ | ocked by the vertical lock lever 74 and will never interrupt the
ret?act i hgwateflonabf the tsapeuntimé0 i byo the disktfingveupwpkdcednin the
hori zontal position. As described, when both the main tray 61 and the sub
25 tray dawawardr mesiarntisen senditven evies @2 ivdnignhidik edit @eachds SER 2004
61 swing by the vertical |ock nmenber 74.  This allows, the sensor |ever 72
never tothaet grradutdieined r polsing Aot | @heof ihhept Woohr aks eheandr{dei Nto
the disk drive 1 placed in the horizontal position after it is drawn out

from t heiwhskibifgi mechaphiased d nrd hea¥eg! i AL ROSI Li-Am , gphiLg both
the main tray 61 and the sub tray 71 ?enafn in the m%y%(ﬁﬁ%g g?hth SW ng

notion dbetREigEASBE k@ge@jﬁgiﬁgeggglgg.bg%P%%?é&mgeq: eﬂggaggﬁgggting

any switching action of the sensor |ever 7 eteri ne ransfer

o, LS e sagi il b gathd od ke e
lower position, and the,interruption beﬁween the'£urn tablé
45 and the tray unit 60 can be avoided'reliably.
For drawing out the tray unit 60 or moving the driving
rack 31 in the forward diréction, that is, for moving the
15 driving rack 31 forwardly, the end of lowering the traverse
unit 40 is set substantially equél in timing to or slightly
earlier than the start of turning the driving arm 32.
As described, the lifting up and down of the traverse
unit 40 (that is, the lifting up and down of the turn table
20 - 45) and the sliding movement of the‘tray unit 60 can be
conducted as a series of motion by simply controlling the
sliding movément of the driving rack 31. Therefore, if is
possible to allow those motions to occﬁr smoothly in.series

by means of a relatively simple constitution.

25 The construction of the tray unit 60 will be explained.



to be retracted” without difficulty into the disk drive 1 placed in-gh

hori zontal position after it is drawn out in the vertical position. /Mggf 2004

the tray 61 (the main tray) 15 can be retracted without difficulty into the
disk drive 1 placed in the vertical position after it is drawn out”in the
hori zontal position. Accordingly, the disk drive 1 can effectively respond
to so-called perfect |layout free requir&hrent. 20 The action of the clanp
unit 80 in the disk drive 1 will then be described together with the
transfer of a small size disk (of 8 cmin dianeter) when the disk drive

Is placed in the vertical position. As shown in Figs. 7' and 11, the clanp
unit 80 2Bheofrpriysesithé0cliamiublear,d a8l bastenblons tia tHhieyriveahaseoll 9
SEP. 2004 | 62 of the disk drive 1, a clanper 90 including a clanper body

83, and atbprimagnhaaky8Z1f atctridiaé ng thesel anper s9Pplett herbapprhpard
81. The clanp board 81 has a plurality of nmounting feet 5 10 15 20 through
the springuppokt8ag(d aBRele SYPPYUHL NE18RMPEr hnd the sub . tray 71
provided separately from the main tray 61. The sub tray is
5 ‘to act as a second disk support member for supporting the
other side of the disk 3. Wheh the disk drive 1 is-placed
in the vertical position as shown in Fig. 3, the main tray
61 and fhe sub tray 71 arranged substantially in parallel
.to each otﬁer form a pocket 70‘ in which. the disk 3 is

10 logded partially (at a lpwer half).

The primary components of the tray unit 60 including
the main tray 61, the sub tray 71, and a disk guide 77|
described later are preferably made of a plastic material
such as synthetic resin.

_15 If, at least either one of the main Atray 61l and the
sub tray 71.(preferably, both of theﬁ, more preferably, all
of the primary components of the tray unit 60 including the
disk guide 77) is made of a substantially transparent
plastic material, the appearance of the tray unit 60 is

20 remarkably improved, and it looks so nice. As explained
abOVe, it is not necessary to provide any components for
driving suCh.as driving racks nor driving gears etc. on the
main tray 61 (especially, on the back side thereof).
Accordingly, when at least a part of disk supporting

25 surface of the main tray 61 is made of a substantially



The clamper 90 is to cooperate with the turn table 45 for hol ding t-hg gHpSkg,
As shown in Figs. 40 and 4|, a cl anper rubber 85, a washer 86, a nagnet 87,
a coil spring 88, and a spring holder 89 are assenbled in turn to the clanp
body 183. And thereafter a cl anper sheet 84 bonded to an end surface of the
assenbly, thereby, the d anper 90 is constituted. The clanper 90 is
inserted frombel ow into the opening 2€1provided on both side ends thereof.
Each foot has a claw 8la provided on the distal end thereof for engagenent.
with the vertical wall of the drive base 11. As described previously, the
gui de grgove 8lg is provided on the back side of the clanp. board 81 for

gui di ng FRERFBARERE dhHakkvwarBerbabnedt ofs t hespibjectfioon Wsgrf tohe di sk
guide 77. Also, the clanp board 81 has a round opening 81lh provided in a
center tREPESFIf Yisyadtal mibedhetre acldmier3 ar 81 hdisk thel < | mapd bbar dt81.

And, the spring hook 82 is assenbled from above to the clanp board 81 to
engage th& nolnt ieverf ebtoBZea vk t biddeof! ahp medrd 3y TBier ebyhetlBy, .' 9
SEP 2004 | 63 clanper 90 is supported by the clanp board 81 through the

spring hbobki82pobbiblepeni firvalilde ushe saunit ng dest B2anofcth@e§PEENY hook
82 are engaged with the spring hol der.89 which holds a 5 | ower end portion

of & coi kh$phi g 88ryThesypRer veRd RRr tiedh, Qo fiencid . SPF Ngs88,i sehel d in
direct contact with the upper inside ofefﬁg cl anper body 83. icggrgfngly,

the coi Inspeangnd®, i sosanduigied gé‘é PlctBes38h RAnNYAK Hedsy{ hengl amper

support and the clanper 90. _ ~I's an explanatory cross sectiona
view shouBgtanehatper 30ntbhebles o3BG, e and Fig: 41 s an

expl anatory cross sectional “view show ng t he clanper 90

As best shown in Fig. 10, the main tray 61 has a large

diaméter support region 61D théréof for supporting a large
10 size disk (of 12 cmlin the diameter) and a small diameter

support region 61S thereof for éuppdrtihg a small sizé disk

(0f 8 cm in the diameter). The smallAdiameter Support

region.6ls 1s stepped down by a predetermined distance frém

the large diameter support region 61D thus to come closer
15 to the turn table 45.

Further, as shown well in Fig.. 10, 'the large diameter
support redibn 61D 1is configured to support the most
outward annular‘portibn of a large. size disk 3 -except a
center hole 3h and its adjacent portion. The small

20 diameter support region 61S is also configured to Support
the most outward anﬁular portion of a small size disk.

The small diameter support region 61S of the main tray

61 also has claws 66 thereof provided for holding the

peripheral edge of the lower side of a small size disk.

25 They are capable of engaging with the peripheral edge of



with its spring conpressed. In the nornmal state where no external forgegaciyy
on the 15 cl anper 90, as shown in Fig. 40, the coil spring 88 remains in
its initial state where it is fully expanded. Wien the turn table 45 cones
to close to the clanper 90 so that' the nagnet force acts between the turn
tabl e 45 and the nagnet 87, as shown in Fig. 41, the magnet 87 i.s attracted
toward 20 the turn table 45 as resistipg against the urging force of the
coil spring 88. As the result, the coil spring 88 cones into the conpressed
state. Wiile the small size disk 5 is held between the turn table 45 and
the clanper 90 with its clanper body 83 25 supported by the clanp board 81

through the pripe otk 83 o B, BA° 200 | 108l el amer 9gomtagt i ng

directly the disk 5 remains urged, via anper y the coi
spring 88.i:0.a {ever t.he qisk h Igi .gir ti on ugﬂgrd kn Eig. 41).
Fig. 38 ?glaﬁ éhl%?ggg g%%ﬁﬁ%ﬁl qﬁ?sﬁ% ?Eg% %eggrw lsc"t(lfppor %éaFSno 1S of
t he rrainitrgéglt“%.éL Fig..39 is an enlargeg ﬁross sectional viEM/shomﬁng
engagi ng ~&3 0% the sR¥EF ditanel BPOEHBPBER e egiVat 815 PR ShIWT i n
t hese drawi ngs, .the small di aneter support region 61? i s, 'stepped . do by a
predeterﬁpﬁégQEE%Lﬂ&iﬁﬁﬁﬁ%ﬁﬁtrmfh%w?iﬁgﬁl@64gr§0pne ?Bﬁ?iﬁegﬁ%ﬂﬁ? anet er
support region 61D of the main tray 61. The en aging claws 66 are provided
on the oliter OFeFoFFertigfeq Her SHld embedirensuppbr EheedpPuATre 8 1fo thol di ng
a smal |l size disk 5. They are capable of retaining 15 the |ower outer edge
of the sihel t¥iaye i Hhes dislerdnidien I hehemsksdpileeed is phaceeritiidadcl i ned
state where the
position. Alternatively, _the single claw 66 may be
provided at the lowermost of the tray if its size is
appropriate. The function of the claws 66 will be
10~ explained later in more detail.
The tray unit 60 is provided with a disk guide 77 and
a urging spring 78 as an urging mechanism capable of urging
against the main tray 61 the disk 3. (of a large diameter)
held between the main tray 61 and the sub tray 71. The
,15 disk guide 77 is to be disposed between the main tray 61
and the sub tray 71 and has an arc shape contact portion
77a capable of contacting directly a part of the edge of
the disk 3.
In particular, the disk guide 77 is mounted to the sub
20 tray 71 for pivotal movement about a pivot 77b provided at
- the front end thereof. More specifically, the disk guide
77 is capable of pivoting in a plane parallel to the sub
tray 71 (that is, parallel to the disk 3). The disk guide
77 1is always urged by the urging spring 78 towards a

25 direction to pivot toward the center of the main tray 61.



inclination is over a predeterm ned angle range to the horizontal po$iSEPOgg4
Preferably, a plurality of the 'engaging claws 66 (three in this '

enbodi nent) are disposed 20 at a lower half of the region with the disk
driveyl placed in the vertical position. Alternatively, one single engaging
claw 66 rnay be provided at the | owernost end of the regi on dependi ng on
its size. Each of the engaging claws 663as two taper surfaces 25 66a and
66b provided on both sides thereof. This ' 9 SEP 2004 65 encourages the
small size disk 5 to nove in and out over the engaging claws 66 as run

al ong the taper surfaces 66a and 66b. . Figs. 42(a) to 42(c) are

expl anatory viBig. 5211 L ssthateixpd anaseivyesofe Skeps OF saRdWIGh ng, et ween
the clanper 90 and the turn table 45 the small size disk 5 which has been

hel d wi t 71 henénghgi Bgbckawy 66 am the smly @i aIeEET SHRPRLL regi an 61S of
the main tray 61. As shomna?n t hese dramﬁndé,,mﬁgﬁ theésﬁa? bgiggiggék 5 10
hel d at tde dxweinpesipheral €098 by th 9{,49 ¢! IS, oaded onto
the turn table 45, the?above-nentioneg %e??gﬁepggteggggfgg&|%§}t§}%¥
plural ity diex esgegh ng. £k | Lt he engaging %!-% 86.

" Thereby, the snall size di%ﬁ ggﬁsﬁgrgh%?@??éch%mBPﬁl?ﬁgncla Wﬁﬁﬁ? and 15
it iss pinghed a0d; he anper._90 and the_turn table 45 by the
nmagnet for(r:gg. Vor & péﬁt ?%Eﬁggg§gqgs%§ﬁg\%n TP Seom(ByomwhEs @ W sanper
90 and. the 4 | e 45, are, spaced nore than a certain distance and the
smal | size d-fy;{a %Plurge%tgls‘?r%i“o‘he@l%o %%t veenthRekfayt updty fai@dmyputhe
engagi ng 66 at the | owe eri pheral edge in a state where it is
dropped1é%g§x}Q?u§E§%w§%&ﬁﬁ ré@@??@th@ Shal veardfateposippgont. regi on 61S
of the main tggy 61. At the tinme, the center hole 5h of the small size disk
5 is dislocatéf dSWAYRr dFy B32§¢ ofrenéngent dtheof dikk r@aibst partBhlly - 9
SEP 2004 66 Then, as the turn table 45 is noved towards the clanper 90, its
t aper si&§9ﬁ§Y%§nﬁ£@QNkﬁﬁﬁﬁuP@WEfﬁh¢E6@énierrboéév5d)oﬁnthheﬁpﬁcﬁbt
Acgﬁrding%r as shown in Fig. 42 (b)., the small size disk 5 is lifted up
al oflg t hd & dRtveen| ghedbeinThargy t Ae tumch tiebl suBs tirayat1y aghad Hwar ds
the clanper 90 by the magneti sm of the magnet 87 (as denoted by

urged upwardly while held directly by the contact portion

77a of the disk guide 77. As shown more specifically in

Figs. 21 and 22, this allows the disk 3 to be held stable

in the pocket.70 as sandwiched between the upper step of

15 the large diameter support region 61D of the-main tray 61

and the géntact porfion 77a of the disk guide 77.

As’ best shown in Fig. 23,I the sub tray 71 has an
engaging portion (hook) 71l1a provided at the end thereof for
engagement with the edge of the main tray 61. While the

20 main tray 61 has a guide groove 6lr (sub tray guide groove)
provided in a close to the edge thereof which extends along
the direction of sliding movement (frontwardly and
rearwardly of the disk drive 1). With its engaging portion
7la received by the guide groove 6lr, the sub tray 71 can

25 remain engaged with and slide forward and backward in



the arrowin Fig. 42 (b) ) thus allowing the small size disk 5 to be 9 SEP 2004
sandwi ched, and hel d between the clanper 90 and the turn table 45. 10 Wen
‘the turn table 45 is further noved towards the clanper 90, the | ower

peri pheral edge of the small size disk 5 nbves over the engaging claws 66
as shown in Fig. 42(c): Thereby, the small size.disk 5 noves toward the

cl anper 90. More specifically, the smal4i4 size disk 5 noves 15 wi'th its

| ower peripheral edge running along the taper surface 66a of each engagi ng
claw 66 to pass snmoothly over the claw 66. In the steps of Figs. 42(b) and
42(c), the clanper 90 remains urged by the urging force of the coil spring
88 in a r&&Eenhita Hdhlimximotvangbtirection. 20 The size and shape of the
engagi ng claws .66 including the width, the height (a projected anount) and
t he shape of. the ttapay wuitabési664hiG6lemreliseiet £ Tdwedtsri Hakhy as to
be run over by the |ower peripheral edge of the small size disk 5. Al so,
“they are too etseippioEe s by Aty msih ot 28y secusghythel dubhier ekl size disk

5 on the small dianeter - 9 SEP 2004 67 support region 6157 n transfer of
the di sk t® Wenttdwes fleskedr e 1k irfe 1 aseel,bont lﬂﬁevﬁ{atiincaérffsky Qg Fi 0s.
43(a) to 43(c) are explanatory views illustrating a series of sieps of

rel @asi nghangutetinaif mo1 5 t RBcsMBh ho3hZ§ i+l 5:hel d, bet ween_t he cl| anper
90 and the tern table 45 onto the s%apf &Eﬁnﬁ%ﬁ %iﬁ%xﬁ{&r%gﬁoﬁaéfgdof t he

mai N traynblthMWeR e ssmal ) « $i di | ¢ and pinched .bet n the

cl anper 30 and t he tu(r%r‘lﬂt a%%’?géglné %%agggqﬁr%mé) e 19 tjwﬁqu\éie‘gbla@ 45, the
peri pherghi1g r o] he e i cla 66. ,Thereby, 'the disk 5 is

. noved towar gagﬁe%urgﬁtéab@ 4@9%%(1@?8?&1\@1 "fl?gmt}ﬁt I} gretatd vBdtmeen

the cl anpgg9 n rn tahle 45. NMore specifically as shown in Fig.
43(a), thegglgﬁ%égr%g%ﬂ§%ﬁ%§:ﬁﬁ%§n§%ﬁq% %%ﬂ'up fromthe clanp board 81 in
si,ze disk 5. Then, as the turn table

t he reproducig[g Qo%ititan f t]ge spal |
45 is departed fromihe G ciﬂgepﬁﬁHﬁ(ﬁEaXh@lcﬁaﬁpéﬁnﬂoswbvégawoward
thfoturn7aaglg 45 as oqﬁnfssin the coi|l spring 88 (i.e. resisting against
the 20 uf gi ng FoPc&°6te% W coid BRFEngLsgPeaslistiovih i geinsdband
supported ip the pocket 70 defined between the main tray 61
and the sub tray 71. And, the disk can be transferred in
this supported state. Accordingly, even when the disk
drive 1 is placed in the vertical position, the disk 3 can

15 easily be loaded and unloaded on the two disk trays 61 and

71 and transferred with much stability.

Since the sub trayv7l is provided separately.of the
main tray 6;, the disk 3 can fhus be supported by simply
the main tray §l with no wuse of the sub tray 71.
20 Accordingly with the disk drive 1 piaced in the horizontal
position, the disk 3 can be loaded and unloaded from above
onto the main tray 61 witﬁout difficulty.
In particular, the tray unit 60 is provided with the
urging mechanism formed by the disk guide 77 and the a

25 urging spring 78, thereby, the disk 3 held between the main



And, the |ower peripheral edge of the small size disk 5 runs over LQESEPZUk
engagi ng claws 66 as noving in a reverse to the direction in which the disﬂ
5 is, held and pinched. In the step of Fig. 43(b), the nmagnetic force act
between the 25 turn table 45 and the nagnet 87 is greater than the urging

9 SEP 2004 68 force of the coil springg88. Therefore, the small size disk,5
remai ns sandw ched between the turn table 45 and the cl anper 90. As the
turn table 45 is further noved to estrange fromb5 the.clanper 90, the
magneti sm of the magnet 87 attracting the turn table 45 becones small er

(1 nev g 5, k8icentl e £, £ o 0035 SIOMIR iy (0

the small size dis is retain engagi n a ower
peri phergl ; ed [ st at ¥?er it is grop qﬂét rd 10 the. l.owernost area
in the smaJIr‘IF g?&l%tg%'supg%r " PediBIP 6120t %Otgiﬁy BILAWAETR he '
| arge si,ze .(12 cg% disk 3 is,used ip the vertical posjtion of the disk
drive Lh&qﬁ?% P E?Qéann?Q$et5%%§€?r?%dfHﬂﬁ&j&@'WﬂﬁbﬁﬁiWQﬁ%ﬁPQﬁﬁand t he
sub tray 15 71. And, it i,s held and pinched between the clanper 90 and the
turn tabPEUsREE ik d5didt dhce T tiRa Rk tion . AcBsearAdnglwhe  ar ge
size disk 3 can be |loaded to and unloaded fromthe turn table 45 with nuch
eas®. ACCORATRRER t#e sdekpsBipenthet AbsEaare bezwegnskhs maiz) sy at the
| ower periphery edge by the engaging claws 66 fornmed at the small dianeter
support Gt Bs sEbt hFayail thcayrediatisxely i farhe. di BRddriase théme ti |t ed
at an angle over a predeterm ned angle range fromthe horizontal
1s spaced by a relative large distance between the main
tray 61 and the sub tray 71, the disk 3 can be loaded and
unloaded at the distance (the pocket 70) between the two
10. trays 61 and 71 with much smoothness and thus protected
from accidental injury. As the result, the handling of the
disk 3 will be facilitated.
In addition, the disk guide 77 has the contact portion
77a for contacting directly a particular portion of the
15 peripheral edge of the disk 3 held between the main tray 61
and the sub tray 71. The disk guide 77 is able to turn in
a plane parallel ‘to the disk 3, and remains urged against
the main tray 61 by the a urging spring 78. Accordingly,
the disk 3 when pressed and retained against the main tray
20 61 will be protected from any injury on its (surface for
information signal recording) disk side.
The disk guide 77 also has a projection 77p protruding
toward the sub tray 71. When the disk guide 77 is
assembled to the sub tray 71, the projection 77p is

25 accepted by a corresponding elongated slot 71g provided in



position. Thereby, the small size disk 5 remains securely 25 be tra§s§ep rff
even when the disk drive 1 is in such a - 9 SEP 2004 69 tilted condition.
In the | oadi ng node, the peripheral edge of the small size disk 5.engaged
wi th)the engaging claws 66 is noved toward the clanmper 90 with its

peri pheral edge running over the engaging claws 66 and | oaded to the turn 5
tabl e 45 as sandw ched between the claﬁﬁer 90 and the turn table 45. In the
unl oadi ng made fromthe turn table 45, the small size disk 5 is noved
toward the turn table 45 with its peripheral edge running over the engaging
cl aws 66t§ﬁ9 ig)its hel d state between the clanger‘go and_the turn table 45
i s cancel®®® SAL (12 ¥ ebhd t,Thhice IR hed amliotini dgdifgsef shapesnals t§i ze
disk 5 on.the turn table 45 can be conducted with no difficulties. In

parti cul Ollave s hg-wrInineel ¢res tdE thpeprojesuipacdiproeaeandhssh

provi ded on both sides thereof for allow ng the peripheral edge of the
smal | si Adski gkiiBle o howerny eabaotie Bhgagunginbasuppoas 7ib.al ong the taper
surface 66a or 66b. Accordingly, the engagenment and di sengagenent of the
peri pheral eddgdof 2deismahnl esiplearditske 20sbdei i etvhe engagi bgagl ams t66 can
smoot hly be carried out with using no greater force. The coil spring 88 is
prow ded doetweters d ted Sprtsg theoki i@ aggivee 1chanearg 9h whhehvealtdsdi rectly
the small size disk 5 for urging the clanper 90 in a reverse of the disk 25

hol di ng gigsaatiicen. . Geasenugnt by, ishem thermanesiy foasevied SEP 204 70
exerted between the clanper 90 and the turn table 45 is greater than the

urging f e obnife el seph! BABG {he chamhyy 99515{;}5]2;2%;?9?t ovgy ds the

turn table 45 as resisting agai nst e ur.ging force. he smal|l 5

si ze di sk-of'r B n%n;‘:gcugﬁéy N d ??R%enlt 9 Ly cogpgnent g, %'ld%afnf:e
the magnetic force beconmes not greater than e urging force,ei e hol di ng
and pinc?i¥l€ﬂﬁge of the disk 5 can be cancel ed. As expl ai ned previously,

t he smal ianeter support 10 region 61S is stepped down by a predeterm ned
anqwﬂ fro”‘t%%'Sﬁgﬁndhﬁ“¥ﬁ§s§“898&5n3§?‘% glguknég§§ in;gﬁgﬁég"
| Acovered with a clamp board 81 when the'tray unit 60 1is
retracted and disposéd at é position (the first position)
corresponding to the position at which the turn table 45 is.
disposed in the disk drive 1. The clamp board 81 has a
15 guide groove 8lg provided on the back side thereof for.
engagement with the projection 77p Qf the disk guide 77;
The guide recess 8lg 'extends substantially straight in
forward ‘and rearward direction from the ffont end to a
midway, and then extends in inclined direction outwardly to
20 the rear end.

The straight region of the guide groove 81lg is so
configured as to stay substantialiy equal in the location
to the projection 77p, in the assembled state of the disk
drive 1, when the disk guide 77 is urged to pivot toward

25 the center of the main tray 61 by the a urging spring 78



However, according to the present enbodi nent, by appropriately detergkngﬂg _
t he bal ance between the magnetic force and the urging force, t he <he rze
disk 5 can be 15 held by a nore tine which corresponds to a difference in
the altitude between the small dianeter support region 61S and the |arge

di anet er support region 61D while the holding | evel between the turn table
45 and the clanmper 90 is equal between4The small size disk 5 and the | arge
size disk 3. 20 More particularly, the snmall size disk 5 can be unl oaded
fromthe turn table 45 and returned back to the snmall dianeter support
region 61S of the main tray 61. Al so, as soon as the disk holding action
with the(fagnétige R&)ice between 'the turn table 45 and the clanper 90 is
cancel ed, 25 the clanmper 90 can return back to its initial position. ,~ 9
SEP 2004 71 AShdescoirked weacotHeng iy, tingi Pr @9enir HAD0GL BN ror@ PRLL Of
the di sk 3 can be received and supported in the pocket 70 defined between
the mai ndisRy dlivend t Beagel tiraytHd, vare i | Sk bgstransfgregd in
this supported state. gccordingly, even@aﬁgﬁﬂlﬂ%§%ﬁs dr?se 1 r§§p gced in
the .verfigal 2pospti dijsk [ o) . and | oaded on
the tray u%it 60 andg??gﬁggérﬁgd %ttcr%%ntﬁeg:ﬁ fs]%/oa ﬁ]q:l% y%ﬁe??sgﬁéoai sk 3
cangbe s d k y wamain tr 1 wth .no use ~ of the sub tray
71 . In gﬁ?g?agotﬂxcggg?k %E%Fﬁg%dﬂgfqyééiféyaﬂsrkﬁ??%l?%eSHBWszﬁta

posi tiong: the diss C be. | oaded. and. unl gaded fr.qom ahove onto the_main
tray 61 E\/‘\%%%bugzldi gtlic‘u?tysh'?hﬁrqjs?cpnoq hge}ﬁi ngttr %sgéﬁﬁdeqﬁ%%e aééor di ng
‘to the enbodi.nent, it is passible to deal easily with usage in both
horizonf%féﬁgi?nggﬁﬁﬂggFoW%ﬁm?&ﬁnq'i%@l?%sFQFIBPFéﬁ}OﬁzQ% ?%ebé?Sk
understood.%hag the present invention is not limted to the described
embodi meRtIBut Varh WO fPEARFoRY dHee dasivge idisangesingy 7%e amdéswi t hout
departing fromithe _scope of the present invention. 20 |ndustrial

Appl i cab¥t1459ABY dEB6r Sted iabdy & egrn hef dFBR ohadef @rodee c@laccohding to
the presgnt invention, it is possible to deal easily with usage in both
hord zont&te | RERKI PREtoROarid 28 ved t FuathenstaWhatilon. thee g dongtyiohhe
present invention - 9 SEP 2004 72 is effectively applicable to make a

di sk dri¥& tbra¥elhe oypestl sasalisedutinedidyy thAyoundlriessd orefuohher so

call ed perfect |ayout-free. :
of the guide groove 8lg.

That is, the projection 77p moves outwardly along the

elongated slot 71g of the sub tray 71. A$ its projection
15 77p is shifteq outwardly, the disk guide f7 turns downward

about the piveot 77b as resisting against the urging force

of the a urging spring 78 as shown in Figs. 21, 22, and 24.

Thus, the turning positién of the disk guide 75 is changed.

As the result, the pressing of the disk 3 agaihst the main
20 tray 61 is canceled‘thus releasing the disk 3.

As the disk 3 is freed from being pfessed against the
main tray 61 at thelfirst position corresponding to the
turn table 45 in the disk drive 1. Therefore, at the first
position, the disk 3 is never retained .between the main

25 tray 61 and the disk guide 77.. Accordingly, there is no



- 9 SEP 2004 73 CLAIMS 1' A disk transfer device conprising a 5, -0 SEP 2004
support nenber for supporting a disk during it is transferred and a disk
support nenber driving mechanismfor driving the disk support nmenber
bidiyectionally between a first position corresponding to a turntable

di sposition inside a disk drive and ;a second position. corresponding to 10
a di sk | oading/ unl oadi ng position outsgle the disk drive, wherein the disk
support nenber is provided with a first di sk support menber for supporting
a side face of the disk and a second di sk support nenber for supporting a
part of the other side face of the disk, the second disk support 15 nenber
is 'constedtt et sepauBlel YeduswB t B farf SindeskupUpBAr tyid{behe WhENEI N a
pocket portion for receiving a part of the disk is formed by the first and
the secogdaglek suapere wierquAldl 29 Wheh Cthlo! Be SOl Sle UiBlLrofieyi ce 1
further provided with an urging nechanlsn1capaﬁle of urging the disk toward
the firs i u nber in a case when .the disk is held by both of

t he firs%#gngﬁfﬁeegggén di sk support nenber. 25 - 9 SEP 2004 74 2. A

di sk transfer i r di to_claimi1, .wherejn_the disk transfer device
is further pr%gf%e§%%§§#$é%ﬁﬁﬂns¥%? ﬁﬁgggﬁﬁ%cf#ﬁﬁené’ha '%n@ﬁgi SWi t chi ng
t hec.di sk_transfer, node.between the first transfer node for holding 5 and
tra%sfer?gﬁgn?%e£ﬁ?sﬁaﬁﬁt r5¥I§H,FHQ £ ?sFegﬁéﬁgﬁuﬁﬁﬂﬁerﬁﬁﬁﬁﬁoéﬂé%Qhe
second transfer, de for holding and, transferring the disk with both of
the fi rs*P%F?Eléggyoﬁw SRdCRRE SEAETd RIY sk SEPpGAYV edshbBP ke di sk
transfer device according to claim2, 10 wherein the transfer nbde '

swi t chi ngPRREhARFEAR AT chBs ansagemant: r Aasveennddee . BsoiRat ioke YIRK is
transferred. in the first transfer node when it is in a horizontal position
or in aRPFeYidedpesittba tdislkedoniden Hhgleedn then guistedgrepmenedilyal ue,
while the disk is transferred in the 15 setond transfer node when the disk
is in a PF¥PVidedpbst bthe tilktmpdbatrdn8angl e over the predeterm ned val ue. A
di sk transfer device conprising a disk support nenber for supporting a disk
dut®ng it is Thanséenredagndlaidi skestpper uniemssy hd Wiy aesheat s f or
driving the di sk support nenber bidirectionally .between a first position
correspositbing 61l af é tir ehafalg@n@ingposi th ORhiensdEevendi Pirdriyg a¥d ensecond
position corresponding to a disk | oadi ng/unl oadi ng position outside the

di sk driggeiviti@r eirth t B2 disSkbSspPehbwREMEr Fig . Proyi deda ks h @& 2priir st

di sk support nenber for supporting a side face of the

slider 62 is provided on the rear end of the main tray 61
for pivotal movement about a pivot 62b and remains urged by
i5 a spriﬁg 63. The tray slider 62 is located adjacent to the
elongated slot 6l1g and functions to offset a'pésitional
error of (esbecially of the driving pin 32q) the driving

arm 32 in the assembled state of the disk drive 1.

Also, as shown in Fig. 10, a sensor lever 72 is

20 mounted to the rear end of the sub tray 71 by a retaining
screw 73. The sensor lever 72 1s made of preferably a
metal plate. A lock lever 74 (vertical 1lock lever) is

mounted to the sub tray 71 for pivotal movement about a
pivot 74b to lock the sensor lever 72. The vertical lock

25 lever 74 remains urged by an urging spring 75.



- 9 SEP 2004 75 disk and a second di sk support nenber for supportqusappﬂm;
of the other side face of the disk, the second di sk support nenber
constituted separately fromthe first disk support nenber, wherein a pocket
portion for. receiving a part of the disk is formed by the first and the
second di sk support nenber, wherein the disk transfer device is further
provided with a transfer node sw tchi nggnechani smfor switching the 10 disk
transfer node between the first' transter node for holding and transferring
the disk with only the first disk support nenber and the second transfer
node for holding and transferring the disk with both of the first disk
support nenbegugggﬁkhe Sgcol c%gk gpp negber er%_ t?e %éansfer
at t

nmode swit chi ng mechahi sm sw hes t e dIS trahsfer §50€° so° % e disk
IS transf h fiJs ster n is_in_a ho

posi tion %éE?%OQE %Odﬂ %§ |gan|PP8 %§¥pqﬁ°ahﬁterﬁfthrﬁ' eég?ernined
val ue, e the disk,is 2 nsf.err n cond transfer node_when

t he dismgfévﬁanﬁqlirng pgg %QQHQQ£i?%H ﬁ@%?%we? 3@ &ePEr i ned
val ue, mheregn t he di sk support nenber drrvrn mechanismis connected with

the firsPTUPSRLsIPYSFEHentRPUL afd PHYE tdi 3% 25n@1r dRskenIndde s&RRERENg
nechanrsntrs provi ded on the, second - 9 SEP 2004 76 di sk support nenber,
and®wher £PHed part dheadrhag piorkelotkt heveirsRes meperinsmantgsd deyveng

- mechanismis transmtted to the. second di sk support. nmenber. through the
di sk :transieg ABde Theet elditignmecthdmiesmansdthel sezont t ransfeersiaad. . 5 ~
5. A disk transfer device according to claim4, wherein the disk transfer
node QMl@hanGnaﬁmﬂﬂsmdndptheimethdﬂtaﬂsmbtkmnuyémvaB whillch bs
vertically hinging dowmm with its own weight for swng notion freely in .
rel ati onexpltheedetandrdiisk meuppadtaimnber. 10 6,. A disk transfer device
according to claim5, wherein a first |lock nenber is further provided, the

first |ock mernberrig.t @@reyenh axplWnadm)iolaff vibe 4 tehé ngrhever
when only the first ‘di sk support nenber is driven, and 15 wherein the first

| ol membeiti 80t @efelaRdeR ANVt | ¥8s Rt aLevikn 1\Ah'a9ta tFiey SWng; Bokhon of
the switching |ever is prevented when the first di sk support nenber is at

20 wher o P o RREORY Fad EREe ROV KRRV RalGR e o s renber
and. Cno EHECI R D9TE b8 caly S SR AL AL RS DS, POR-EhebG | oeie
i tani 87 28 %5 SR YT e Dl e P Dot R W1 PPt and
E?Snsfi‘f&devdték UBRER SRR ¢ E‘x%“ Lbﬁr%t&‘é?s't'ERaSV@ﬁslaia;k

g sfer devkce is 5 further prOV|ded wi th an. urgi ng mechani sm capabl e of
ng

As described, according to‘the disk driﬁe 1 of this
embodiment, when the retracted tray (refer to Fig. 26, for
example) is'drawn out of the disk drive 1 installed in the
horizontal position, only the main tray 61 is driven (refer

20 to Fig. 27, for example), and the disk 3 ie traneferred in
a state where it is loaded on the main tray 61. When the
disk drive 1 is placed in the vertical'position (refer to
Fig. 28, for example), both the main tray 61 and the sub
tray 71 are driven, and the disk 3 is transferred.in a

25 state where it is held between the two trays 61 and 71.



the disk .held by both of the first and the second di sk support rre_[?]t?' 4
toward the first :disk support nmenber. A disk transfer device accorUi (5?08
any one of claims 1, 2, 3, 8, wherein the. urging state in which .10 the
disk is ,urged toward the first disk support nenber is rel eased. when .the
disk is at the first position. 10. A di transfer device according to
claim; wherein the urging mechanism is provided with a' di sk guide having
a contact portion capable of contacting 15 directly a part of the -
peri pheral portion of the disk held by both of the first and the second

di sk support rgin r capable of urging the disk guide
toward the fi g%%ﬁﬂ% %FFHW&&B& ggﬁgewﬁéggi  TeRs Teits e ern i Wheount ed
to the s i sk, 20 support er for pivotal nmovenent, 'and the disk
gui de isqﬁ%&gzb?’keé%%‘ %‘P%ff‘ﬁﬁ 3%53&3 WBGRtFRY perAticrerast & rdnipinge

paral l el to.the disk, 11. A disk transfer device according to clains 10,
wher ei n CHERRSST r oFRF erdBbVies . FBef ukrREr préw dé@. 25idilt h rowel dmp boar d
covering the second di sk support menmber = - 9 SEP 2004 78 when both of the
first anc?’iﬁié“sré%ﬂd di sk support menber are di sposed at the first

posi tion, wherein the disk guide is provided with .a projection capabl e of
engagi ng wi t h %5 g#e89sibedyi ddwe | senber dleamr 57 Doasd manttalere nrde,
projection of the disk guide is guided along the groove of the clanp board,
t her eby @i sRdgud fle the t suned:-tayard abpre;dx%teﬁ:ai:aﬁﬁlid'gf estkan, when .
both of the first and the second di sk support nenber are di sposed 10 at the
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15 When the disk drive 1 (with the main tray 61.and the
sub tray 71) is tilted from the horiaontal position, the
sensor lever 72 hanging down straight with its self-weith

- remains not touching ‘the lever stopper 61l before the
tilting reaches the first angle «o. In other words, the

20 ° sensor lever 72 never moves into the slot. shaped space

between the lever étopper 61j and the rear end of the main

tray él.
Therefore, at the time, even if the main tray 61 is

driven and slid forward as driven by the driving arm 32,

25 the: sub tray 71 receives no driving force. In this
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When the tilting angle exceeds the predetermined value
5 ®, the sensor lever 72 comes into engagement with the lever
stopper 61j. Until the tilting ahgle reaches the second
predetermined value B, the sensor lever 72 comes into
engagement with both the lever stopper 613 of the main tray
61 and the projection piece 11j of the dfive base 11. At
10 the time, as the forward movement of the sensor lever 72 is
restricted by the projectiOn piece 113, the tray unit 60 is
not allowed to move forward. That is, the tray unit 60 is
kept in the status as shown in Fig. 26.
When the disk drive 1 is further tilted .so that the
15 tilting angle exceeds the second predetermined value B, the
sensor lever 72 departs from the projection'piece 11j and
remains in engagement only,vwith the lever stopper 617.
Then, when the main tray 61 is driven and shifted forward,
its driving force is transmitted via the lever stopper 617
20 and the sensor lever 72 to the sub tray 71. Thereby, the
sub tray 71 moves forward together with the main tray 61
(refer to Fig. 28, for example).
In this embodiment, for example, the two predetermined

angles o and B are 35 degrees and 50 degrees respectively.

25 However, 'they may be modified to any desired combination
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main tray 61 (of the tray unit 60) until the tilting of the
disk drive 1 éxaéeds the angle o and reaches the angle B
thus locking the transfer action of the disk.

If the disk transfer action is switched by slighf
change of tiiting angle of the disk drive 1, for the user,
the disk transfer actioh is unintentioﬁally switched. This
annoys the usef who wants no sWitching of the disk transfer
action, thus resulting in the inconvenient performance and
unfavorable reliabilitylof the disk drive 1 in use. The
drive disk 1 of this embodiment is provided with a lock
region at boundary area in which the aisk transfer action
is to be switched, thereby it is possible to avoid such
unstable condition :of the disk drive 1 in use and to
eliminate the above disadvantage.

It is to be noted that the horizontal position of the
disk drive 1 includes a horizontal position, a
substantially horizontal position, and a tilted position at
an angle to the horizontal position which is equal to or
smaller than' the first angle a. Also, the vertical
position of the disk drive 1 includes a vertical position,

a substantially vertical position, and a tilted position at
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can be switched between twé (first and second) transmission
5 modes, depending on the positional relationship, that is,
éngagement state, betweén the senéor lever 72 and the lever
stopper 61j of the main tray 61. In the first transmission
mode, the driving force is transmitted from the driving arm
32 only to the main tray 61. And, in the second
10 transmission mode, the driving force is partially
transmitted from the driving arm 32 to the sub tray 71.
In response to the switching éf fhe.transmission of
the d:iving'force(’the disk transferlaction can be.switched
‘between two (first and second) transfer modes. In the
15 first transfer mode, the disk 3 is supported and
transferred only by the main tray 61. And, iﬁ the sécond
transfer mode, the disk 3 is’supported and traﬂsferred by
both the main tray 61 and the sub tray 71.
| As described, the driving force transmissioﬁ switching
20 mechanism for transmitting the driving force of the driving
| . arm 32 to the tray unit 60 and the disk fransfér switching
mechanism for switching the disk.transfer mode are'thus
based on a éombination action of the sensor lever 72 and

the lever stopper6lj of the main trdy 61. Also, the .sensor

25 lever 72 serves as a switching lever for setting the
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befween the transfer mode (the first transfer mode) where
the disk 3 is supported and transferred only by tﬂe main'

5 tray 61 and the transfer mode (the seéond transfer mode)
allowing the disk 3‘to be held and transferred by both the

main tray 61 and the sub tray 71. That is, the
transmission of the driving force is switched between the

first transmission mode where the driving force of the

10 driving arm 32 is traﬁsmitted only to the main tray 61 and
the second transmissién mode where the driving force of the
driving arm 32 is partially transmitted to the sub.tray 71.
Thereby, the disk drive l. of this embodiment can

favorably be used in both thé horizontal position and the

15 _ vertical position. 'In other words, the disk drive 1 is

Aadaptable to use in so-called two-way layout free.

The transfei action (that is, the transmission of .the

- driving force) can be switched depending on the angle of

the disk drive 1 tilting from the horizontal position.

20 | More specifically, dgpending-on the inclination of. the disk
drivg'l, the action of transferring the disk 3 (that is,

the transmission of the driving f&rce) can be switched
suitably between the first transferring mode (the first

transmission mode) to the second transferring mode (the

25 second transmission mode).
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- with the driving arm 61. The.sub. tray 71 is_ however

actuated only'in the second disk transfer mode by a part‘of
5 the driving force of the driving arm 32 through thelaction
bf the sensor lever 72 and the lever stopper 617. Thié
allows the transmission mode of the driving force to the
sub tray 71 to be certainly switched when the transfer mode
of the disk 3 is switched between the first trénsfer mode

10 - and the second transfer mode. |

Also, the disk drive 1 of this embodiment includes the

horizontal lock lever 38 (the‘ first lock member) for

. allowihg the tray ( only the main tray 61) to be drawn out

from the disk drive 1 placed in the horizontal position and

15 retracted into the same with no difficulty after the
position is shifted to the vertical position.

In a reserve action, even .if the -aisk drive 1 1is
shifted to the horizontal position after its tray unit
(including the train tray 61 and the sub tray 71) is drawn

20 out in the vertical position, both the main tray 61 and the
sub tray 71 can be retracted without difficulty into the
disk drive 1 by the.actién of the vertical lock lever 74
(the second lock meﬁber).
Fig. 29 is an explanatory view showiﬁg an enlargement

25 of the rear portion of the tray unit 60 fully retracted
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into the disk drive 1 for e.g. the playback action when the
disk drive 1 is placed in the horizontal position. And,
Fig. 30 is an explanatory view of the rear portion of the
tféy unit 60 seen along the arrows Y30—$3O in Fig. 29.

5 As illustrated in these drawings, in the fully
retracted statg of the tray unit 60,vthe horiéontal lock
lever 38 is pressed at its distal end by the rear end (of
the main tray 61) of the tray unit 60 and not engaged with
the sensor levef 72. The horizontal lock lgvér 38 remains

10 urged by an urging spring 39 so that ité distal énd turns
towards the tray'unit 60 (morevspebificélly,Itowards the
sub tray 71). In other words, the horiz§ntal lock lever 38
remains urged b& the spring 39 in the cpunter—clockwise
direction in Fig. 29. |
15 The vertidal lock lever 74 also remains urged by an
urging spring 75 in the same direction as the horizontal
lock lever (that its distal end 74a is turned towardsvthe
tray unit 60). In Fig. 29, as its other end opposite to
the distal end 74a is however pressed against the wall of
20 the drive base 11, for example, the vertical lock lever 74
remains disengaged from the sensor lever 72. Accordingly,
thé sensor lever 72 1s hanged down straight by its own
weight and free in the movement, as shown in Fig. 30.
Fig. 31 is an enlarged‘explanatoryAview of the rear

25 portion of the tray unit 60 just before drawn out from the
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disk drive 1 placed in the horizontal position, and Fig. 32

is an explanatory view seen along the arrows Y32-Y32 in Fig.

31. Further, Fig. 33 is an explanatdry view of the rear
portion of the sub tray 7l'with the main tra& 61 drawn out
from the disk drive 1 placed in the horizontal position.

When the tray (only the ﬁain tray 61) is drawn out
from its inward position shown in Figs. 29 and‘30 in the
drive ﬁnit 1 p;aced in the horizontal position, the sensor
lever 72 reﬁains still in its hanging down state by its own
weight as shown in Figs. 31 and432. The senéor lever 72
remains still free, in the movement. | At the -time, the
sensor lever 72 is not yet engaged with the horizontal lock
lever 38 nor the vertical lock lever 74.

Then, as shown in fig. 33, with the main tray 61 drawn
out and the sub tray 71 retracted in the disk drive 1, the
horizontal lock lever 38 is turned in the counter-clockwise
direction in Fig. 33 by the urging force of the spring 39.
As the result, the sehsor lever 72 while hanging down 1is
locked with the horizontal lock lever 38. That is, the
swing motion of the sensor lever 72 is inhibited by the
horizontal lock lever- 38.

Once the sensor lever 72 has been locked with the

horizontal lock lever 38, it will never swing even when the

disk drive 1 is shifted from the horizontal position to the:

vertical position. Accordingly, the main tray 61 can be
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retracted into the disk drive 1 placed in the vertical
position without being interrupted by the sensor lever 72.

As described, when the main tray 61 only is driven,
the movement of the sensor lever 72 is inhibited by the
horizontal lock member 38, This allows the sensor lever 72
never to intefrupt the retracting action of‘the main tray
61 into the disk drive llplaced in the vertical position
after it is.drawn out from the disk drive 1 placed in the
horizontal position. |

Also, while the main tray 61 remains in the disk drive
1, the swing motion of the sensor lever 72 is enabled but
not locked hence permittiné any switchingl action of the
sensor lever 72 to determine the disk transfer-mode:

Fig. 34 is an enlarged explanétory view of the rear
poftion of the tray unit retracted into the disk drive

placed in the wvertical position, and Fig. 35 is an

‘explanatory view seen along the arrows Y35-Y35 in Fig. 34.

Further, Fig. 36 is an explanatory view of the rear portion
of the tray unit drawn out from the disk drive placed in
the vertical position.

As illustrated in these drawings, in this retracted
state of the tray unit 60, the vertical lock lever 74 is
pressed at an opposed end to the distal end.74a against the
wall of the drivel base 11, for example, and remains

disengaged from the sensor lever 72. Accordingly, in this
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state, as best shown in Fig. 35, the sensox lever 72 is

engaged partially with the lever stopper 61j of the main

tray 61 (as inserted into the slot shaped space between the

lever stobper 613 and the rear end of the main tray 61).

5 And, the sensor lever 72 is hanging down by its own weight

and totally free to swing.

As shown in Fig. 36, when the tray unit 60 (including

the main tray 61 and the sub tray 71) is drawn out from the

diék drive 1, the vertical lock lever 34 is turned in the

10 counter-clockwise direction in Fig. 36 by the urging force

of the a urging spring 75. This causes the distal end 74a

of the vertical lock lever 74 to position to .one side of

the sensor lever 72. As the result, the sensor lever 72 is

locked by the vertical lock lever 74, in the hanging down

15 state by its own weight and engaged with the iever stopper

61j of the mainAtfay 61. Thereby the sensor lever 72 1is

inhibited to swing.

Accordingly, in case that the disk drive 1 is shifted

from the vertical pqsition to the horizontal position, the

20 sensor lever 72 remains not moved as locked by the vertical

lock 1lever 74 and will never interrupt the retracting

action of the tray unit 60 into the disk drive 1 placed in

the horizontal position.

As described, when both the main tray 61 and the sub

25 tray 71 are driven, the sensor lever 72 is inhibited to
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5 drive 1 placed in the vertical position. Also, while both
the main tray 61 and the sub tray 7l‘remain in the disk
drive 1, the swing motion of the sensor lever 72 is enabled
but nét locked hénce permitfing any switching aétion of the
sensor lever 72 to determine the disk tfansfer mode.

10 As described, the action of the horizontal . lock lever
38 and thé vertical lock lever 74 permits the tray unit 60
to be retracted without difficulty iﬁto the disk drive 1
placed in the horizontal position after it is drawn out in
the vertical position. Also, the tray 61 (the main tray)
15 can be retracted without difficulty into the disk drive 1
' placed in the vertical position aftef it is drawn out in
the horizontal posifion. Accordingly, the diék drive 1 can
effectively respond to so-cailed perfect layout free
requirement.

20 The action of the clamp unit 80 in the disk drive 1
will then be described together with the transfer of a
small size disk (of 8 cm in diametér) when the disk drive 1

is placed in the vertical position.
As shown in Figs. 7 and 11, the clamp unit 80

25 comprises the clamp board 81 assembled to the drive base 11
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The clamp board 81 has a plurality of mounting feet

8 SEP 2004

5 provided on both side ends thereof., Each foot has a claw
8la provided.on the distal end théreof for engagement with
the vertical wall of the drive base 11. As- described
previously,'the guide groove 8lg is provided on the baék
side of the élamp board 81 for guiding the forward and
10 backward movement of the ﬁrojection 77p of the disk guide
77. ' |
Also, the clamp board 81 has a round opening 81h
provided in a'centef thereof for sustaining the clamper g0
through the spring hook 82 (a clamper supporting member).
15 Thé clamper 90 is to cooperate with the turn table 45
for holding the disk. As shown in Figs. 40 and 41, a
-clamper rubber 85, a washer 86, a magnet 87, a coil spring
88, and a spring holder 89 are assembled in turn to the
clamp body 83. And thereafter a clamper sheet 84 bonded to
20 an end surface of the-assembly, thereby, the clamper 90 is
constituted.
The clamper éO is inserted from below into the opening
8lh in the clamp board 8l1. And, the spring hook 82 is
assembled from above to the clamp board 81 to engage the

25 mounting feet 82a with the clamp board 81. Thereby, the
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spring hook 82.

More specifically, the ﬁounting feet 82a of the spring
hook 82 are engaged with the spring holder 89 which holds a
5 lowef end portion of a coil spring 88. The upper end
portion of the coil sﬁring 88 1is held in direct contact
with the upper inside of the clamper body 83. Accordingly,
the coil spring 88 is sandwiched between the spring hook 82

as the clamper supbort anq thé clamper 90.

10 Fig. 40 is an explanatory créss sectional view.shgwing
a clamper 90 with its spring expanded, and Fig. 41 is an
explanatory cross sectional view sh&wing the clamﬁer 90
with its spring compressed.

In the normal state where no external force act on the

15. clamper 90, as shown in Fig. 40, the coil sﬁring 88 remains
in its initial state where it is fully expanded. When the
turn table 45 comes to close to the clamper 90 so that the
magnet force acts between the turn table 45 and the magnet
87, as shown in Fig. 41, the magnet 87 is attracted toward

20 the turn table 45 as resisting agaiﬁst the urging force of
the coil spring 88. As the result, the coil spring 88
éomes into the compressed state.

While the small size disk 5 is held between the turn
table 45 and the clamper 90 with its clamper ‘body 83

25 supported by the clamp board 81 through the spring hook 82,
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10t 10t of the disk holding direction (upwardly in Fig. 41).

Fig. 38 is an enlarged view of the émall diameter

5 support region 61S of the main tray 61. Fig. 39 1is an
enlarged cross sectional vieQ'showing engaging claws 66 of
the small diameter suppdrt region 61S.: As shown in these
drawings, the small diameter support region 61S is stepped

;'down by a predetermlned amount towards the.turn table 45
10  from thevlarge diameter support region 61D of the main tray
61.

The engaging claws 66 are provided on the outer
periphery of the small diameter support regionl 61S for
holding a small size disk 5. They are capable of retaining

15 the lower outer edge of the smail size disk 5, e&en when
the disk drivg 1l is placed in inclined state where the
inclination is over a predetermined angle range to the
horizontal position. Preférably, a plurality of the
"engaging claws 66 (three in this.embodiment) are disposed

20 | at a lower half of the region with the disk drive 1 placed
in the vertical position. Alternatively, one single
engaging claw 66 may be provided at the lowermost end of
the region depending on its size.

Each of the engaging claws 66 has two taper surfaces

25 66a and 66b provided on both sides thereof. This
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10M 10M Figs. 42 (a) to 42 (c) are explanatory views
5 illustrating a series of steps of séndwiching between the
: clémper 90'énd the tufn table 45 the small - size disk 5
which has been held with'the engaging claws 66 on the small
diametgr support region 61S of the main tray 61.
As shéwn in thése‘drawings,,when the small size disk S
10 held at the lower peripheral edge by the endaging claWs 66
is- loaded onto the turn table 45, the above—mentioned
peripheral edge retained by a plurality of the engaging .
claws 66 climb over the engaging claws 66.‘ Thereby, the
small size d;sk 5 is transférred toward the clamper 90, and
15 it is pinched and held between thé clamper 90 and the turn
table 45 by the magnet force.
More particularly, as shéwn in Fig. 42(a), when the
clamper 90 and the turn able 45 are spaced by more than a
certain distance and the small sizg disk 5 1is positibned
20 between them, it is retained by the engaging claws 66 at
the lower peripheral edge~in a state where it is dropped
toward the lowermost area in the small diameter support
region 61S of the main tray 61. At the time, the center

hole 5h of the small size disk 5 is dislocated downwardly

25 from the center of the main tray 61.
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Clamper 90, its taper side 45c comes engaging with the
center hole 5h of the disk 5. Accordingly as shown in Fig.
42(b), the small size disk 5 is lifted up along the taper
5 side 45c. Then, the turn table 45 is attracted towards the
claﬁper 90 by the magnetism of the magnet 87 (as denoted by
~the arrow in Fig. 42(b)) thus allowing the small size disk
5 to be sandwiched and held between the clamper 90 and the
turn table 45.

10 . When the turn table 45 is further moved towards the
clamper 90, the lower peripheral edge of the small size
disk 5 moves over the engaging claws 66 as shown in Fig.
42 (c) . Thereby, the small size.disk 5 moves toward the
clamper 90. More specifically, the small size disk 5 moves

15 with its lower peripheral edge running along the taper
surface 66a of each engaging claw 66 to pass smoothly over
the claw 66. In the steps of Figs. 42(b) and 42({(c), the
clamper 90 remains urged by the urging force of the coil
spring 88 in a reverse of the disk holding direction.

20 The size and shape of the engaging claws 66 including
the width, the height (a projected amount) and the shape of
the taper surfaces 66a, 66b aré so determined suitably as
to be run over by the lower peripheral edge of the small

size disk 5. Also, they are so determined suitably as to

25 securely hold the small size disk 5 on the small diameter
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-sﬁpport region 615 in transfer of the disk 5 when the disk
drive 1 is placed in the vertical position.
Figs. 43 (a) to '43(c) are explanatory views
"illustrating a series of steps of releasing and returning
5 the small size disk S5 held between the clamper 90 and the
turnlﬁable 45 onto tﬂe small diameter support region GlS'of
the main tray 61. |
When the small size disk 5 held and pinched between
the clamper 90 and the turn table 45 is unloaded from the
10 . turn table 45, the peripheral edge run over the engaging
claws 66. Thereby, ‘the disk 5 is moved toward the turn
table 45 and released from its held state between the
clamper 90 and the turn table 45.'
More specifically as shown in Fig. 43(a), the glampef
15 90 is slightly lifted up f;oﬁ‘the clamp board 81 in the
reproducing positioﬁ of the small size disk 5. Then, as
| the turn table 45 is departed from the reproducing position,
the clamper 90 moves toward the turn table 45 as
compressing the coil.spring 88 (i.e. resisting against the
20 Vurging force of the coil spring 88) as shown in Fig. 43(b).
And, the lower peripheral edge of the small size disk
\ 5 runs over the engaging claws 66 as méving'in a reverse to
the direction in which the disk 5 is held and pinched. 1In
the step of Fig. 43(b), the magnetic force act between the

25 turn table 45 and the magnet 87 is greater than the urging
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As the turn table 45 is further moved to estrange from
5 ‘the-clamper 90, the magnetism of the magnet 87 attracting
the turn table 45 becomes smaller than the urging force ofl
the coil spring 88. And, as shown in Fig. 43(c), thée small
size disk 5 is retained by the engaging claws 66 at the
lower peripheral edge in a state where it is dropped toward
10 the lowermost area in the small diemeter support region 618
of the main tray 61.
When the large size (12 cm) disk 3 is used in the
’ Vertical posifion of the disk drive 1, it is received on
the pocke£ 70 formed by the main tray 61 and the sub tray
15 - 71. And, it is held and pinched between the clamper 90 and
the turn table 45 within a distance of the pocket 70.
Accordingly, the large size disk 3 can be loaded to and
unloaded from the turn table 45 with much ease.
According te this embodiment, the small size disk 5 is
20 held at the lower periphery edge by the'engaging claws 66
formed at the small diameter support region 615 of the maim
tray 61, even‘if the diek drive 1 is tilted at an angle
over a predetermined angle range from the herizontal
position. Thereby, the small size disk 5 remains securely

25 be transferred even When the disk drive 1 is in such a
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of the small size dlsk 5 engaged with the engaging claws 66
is moved toward the clamper 90 with its peripheral edge
running over the engaging claws 66 and loaded to the turn
‘table 45 as sandwiched between the clamper 90 and the turn
table 45.

In the unloading' mode 'from. the turn table 45, the
small size disk 5 is moved toward the turn table 45 with
its peripheral edge running over the engaging claws 66 and
its held state between the clamper 90 and the turn table 45
is caneeled. As the result, the loading and unleading of
the small size disk 5 on the turn table 45 can be conducted
with no difficulties.

In particular, the engaging claw 66 has the taper
surfaces 66a and 66b provided on both sides thereof for
allowing the perlpheral edge of the small size disk 5 to
move over the engaging claw 66 as run along the taper
surface 66a or 66b. Accordingly, the -engagement and
disengagement of the peripheral edge of the‘small size disk
5 with the engaging claws 66 can smoothly be carried out
Qith using no greater force.

The coil spring 88 is provided between the spring hook
82 and the clamper 90 which holds directly the small size
disk 5 for arging the clamper 90 in a reverse of the disk

holding direction.. Consequently, when the magnetic force
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5 size disk 5 remains securely hold between the two

components. And, once the magnetic force becémes not

. greater than the urging force, the holding and pinching
state of the disk 5 can bg canceled.

As_explained previously, thé small diameter support

10 region 61S is stepped down by a predetermined amount from

the large diameter support region 61D in the main tray 61l.

However, according to the present embodiment, by

appropriately determining the balance between the magﬁetic

force and the urging force, the small size disk 5 can be

15 held by a more time which corresponds to a difference in

the altitude between the small diameter support region 618

ana the large diameter support region 61D while the holding

level between the turn table 45 and the clamper 90 is equal

between the small size disk 5 aﬁd the large size disk 3.

20 More particularly, the small size disk 5 can be unloaded

from the turn table 45 and returned back to the small

diameter support region 61S of the main tray 6l1. Also, as

soon as the disk‘holding action with the magnetic force

between the turn table 45 and the clamper 90 is canceled,

25 the clamper 90 can return back to its initial position.
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3 Accordingly, even when the disk drive 1 is placed in the

_vertical .position, the disk 3 can easily be loaded and
unloaded on the tray unit 60 and transferred with much
stability. Further, the disk 3 can be supported by simply
the main tray 61 with no use of the sub tray 71. In this

10 ° case, with the disk drive 1 placed in the horizontal
position, the disk 3 can be loaded and unloaded frqm above

- onto the main tray 61 without difficulty. That is, in the
disk transfer device according - to the present embodiment,
it is possible.to deal easily with usage in both horizontal

15 installation and vertical instailaﬁion.

It is to be understood that the present invention is
not limited to the described embodiment but wvarious
modifications and design changes may be made without
departing from the scope of the present invention.

20
Industrial Applicability

As described above, in the disk transfer device
according to the present invention, it is possible to deal
easily with usage in both horizontal installation and

25 vertical installation. Accordingly, the present invention
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is effectively applicable to make a disk drive to be the
type of so-called two ways layout-free, or further so-

called perfect layout-free.
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dr1v1ng the disk support member bidirectionally between a

dls)k Support member driving mechanism for

first position Corresponding to a turntable disposition

inside a disk drive and a second position corresponding to

10 a disk loadlng/unloadlng position outside the disk drive,

wherein the disk Support member is provided with a

first disk Support member for Supporting a side face of the

disk and a second disk support member for supportlng a part

of the other side - face of the disk, the second disk support

15 member is " constituted Separately from the first disk

support member,

wherein a pocket portion for receiving a part of the
disk is formed by the first and the second disk support
member, and

20 wWherein the disk transfer device is further prov:Lded

with an urging mechanism capable of urging the disk toward

the first disk Support member in a case when the disk is
held by both of the first and the second disk support
member.

25



%4 0%&' I L5%4.0965& () - a(bbb"ccczX9~ @!s . _
Il20&8&1?)[_:5\¢%LI3%1(()2%&'()-lLllof%M\/& () F10%v& ()-!5 $10%&R&& ()-3! =8 SEP 2004
0 ' 3ccaddeeer<~ @!! . . ) .
$;g£%¥a§2-!?@&0%MWQ()--s,!lO%M&()-s($1O%M&g)-!!$Y%aO%MM&()-s 10%v&' ()
é ffffffffrS4 !109&&f()-f9109&&f()-!f&10?ié§ gz- 1??2&10NM
( T 9% 0%V ()-s, 53"10%W ()-'f+g7gngg r ! . o
(}/2(!\)/!(}//; )é ?)/(-igy! 10‘V§2&' ()-Z $10% & ()-3 Y10% & ()-GSlO%f'& ()(—)9! Ilo% &L()- hhi Siii
j dEr S4 1 10s)! 10% & ()- ' YUdOon & (J4 3%510(1/%5;; ((&I)E)s Is;g/éfog/g 2 0)-
| ne& ()--10%& ()-i9iiii i kkdErS4  110°5 "
{ Ygl/%/fof(’/g & ()-3 1'/31 %‘J&J“J( drapsdhes (Pevdeel0sb8ofYikkiik lcldin@ 1,
|

L1001 Yy AON E ) 0N E

k transfer device is further provided with a

transfer mode switching mechanism for switching the disk
transfer mode between the first transfer mode for holdlng

and transferring the disk with only the first disk support

member and the second transfer mode for holding and.

transferring the disk with both of the first disk support

member and the second disk support member.

3. A disk transfer device according to claim 2,

10 wherein the transfer mode switching mechanism switches the
disk transfer mode so that the disk is transferred in the

| first transfer mode when it is in a horizontal position or

in a tilting position tilted at an angle within a

predeternmined value, while the disk is transferred in the

i
15 second transfer mode when the disk is in a tilting posture
|

tilted at an angle over the predetermined wvalue.

4. A disk transfer device comprising a

disk support member for supporting a disk during it is

transferred and a disk support member driving mechanism for
20 driving the disk support member bidirectionally between a
first position corresponding to a turntable disposition
inside a disk drive and s second position corresponding to

a disk loading/unloading position outside the disk drive,

| wherein the disk support member is provided with a

25 first disk support member for supporting a side face of the
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of the other side face of the disk, the second disk support

member is constituted Separately from the first disk

Support member, | |

wherein a pocket portion for. receiving a part of the
.disk is formed by the first and the second disk support
nenber,

wherein the disk transfer de%ice is further provided
with a transfer node switching mechanism for switching the

10 dlsk transfer mode between the first transfer mode for

holding and transferring the disk with only the first disk

Support member and the second transfer mode for holding and

transferring the disk with both of the first disk support

member and the second disk support member,

15 wherein the transfer mode switching ‘mechanism °
switches the disk transfer mode so that the disk 1is
transferred in the first transfer mode when it is in #
horizontal position or in a tilting position tilted at an
angle within a predetermined value, while the disk- is

20 transferred in the second transfer mode when the disk is in

a tilting posture tilted at an angle over the predetermined

value,

wherein the disk support member driving mechanism is
connected with the first disk support member, and the disk

25 transfer mode switching mechanism is provided on the second



' * 39100& | 10%

%40% ) & ()--& Q 3 9a0%ox0& ()--&{{||]|]]|bC8 10 3910}/@ %cs 10|§§LS(E)P R
109 () - &10% () - 10'0 10'0 10'0 S3%40% 0& ()- | ||| ]| | Fbo A
 @940%0& ()-!$ " @YL0UOKO& ()-szé?;@yg%(y&:l()lm 0& () - %40%

~ P | &8\ ) Y409%bMO& () - . )- .
llgl %%(\% E’bgg ()-f?&t@O% 0& ()-" @YL0% 0& ()-!n @%0%% g) e
|1 - &10%Mm&' ()- 1! . - &10%JUE' () - 1x10% & ()-@19/&& %%t&- o1
ib%o&'()-eVV\)(YV\A[Nl:8 I1]-&10 10tt %Qtt 10tt!n -&

1 994 0%VMVE, () -
- &10%&' () di! k&;—q & ( 10% 1Yf,&) }\ : M=8 Segh] wzody:
>§01/<100/&'(%)- ?SOF$1 533 %‘Sﬁ?fdff& ’% %eé-nlﬁ%?wt()cf &roveBy( foxbeg

8 %0% & the disk Support member driving mechanism is transmitted to

the . second disk support member. through the disk .transfer

mode swrtchlng mechanlsm in the second transfer state.

5 ' 5. A disk transfer device according to claim 4,

wherein the disk transfer mode sWitching mechanism is

provided with a switching lever which is vertically hanging

down with its own welght for swing motion freely in

relation to the second disk support member.

10 6. A disk transfer device according to claim 5,

wherein a first lock member is further provided, the
first lock member is to prevent a swing motion of the

switching lever when only the first disk support member is

driven, and

15 wherein the first - lock member 1is to release a

preventive state in which the swing motion of the switching

lever is prevented when the first disk support member is at

the first position.

7. A disk transfer device according to claims S or 6,

20 wherein a second lock member is further provided, the

second lock member ig to bPrevent a swing motion of the

switching lever when both of the first and the second disk

Support member are driven, and

wherein the second lock member is to release a

25 preventive state in which the swing motion of the switching
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one of claims 1, 2, 3, 8, wherein the urging state ih which
10 the disk is urged toward the first disk support member is

released -when the disk is at the first position.
10. A disk transfer device according to claim 9;
wherein the urging mechanism is provided with a disk
guide having a contact portion 6apable of contacting
15 directly a part of the peripheral portion of the disk held
by both of the first and the second disk support member,
and an urging member capable of urging the disk guide

toward the first disk support member, and

wherein the disk guide is mounted to the second disk

20 support member for pivotal movement, and the disk guide is

capable of pivoting about a mounting point thereof in a
plane parallel to the disk.
1l1. A disk transfer device according to claims 10,
wherein the disk transfer device .is further provided

2 (] 3
5 with a clamp board covering the second disk suppdrt mémber
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when both of the first and the second disk support member
are disposed at the first position,
wherein the disk guide is pro&ided with;a projgction
capable of engaging with a groove provided in the clamp
board,‘and | |
. wherein the projection of the disk guide is guided
along the groove of the clamp board, thereby the disk guide
is turned toward a predetermined direction, when both of
the first and the second disk support member are disposed
at the first position, and thereby the Lirging state in

which the disk is urged toward the first. disk support

member is released.



