; <=>?e3esffg\l Pnts6 sTs: (1 DESCRI PTION Di sk Transfer Device 5 Techni cal
Field The present invention relates to. a disk transfer device to be used in
a disk drive for recording a data signal and/or reproducing a data signa
recorded to a disk used as a data storage nedi um such as so-called a CD 10
(Conpact Disk) or so-called a DVD (Digital Video Disk or Digital Versatile
Di sk). Background Art Conventionally, as a disk transfer device to be used
15 in the above-nentioned disk drive, a disk transfer device to be used |
a disk | oading equipnent that has an opening on the front pan W“‘mmmmﬁm\“““
which a disk tray is drawn out or reksastedron well known.
after the tray is drawn out fromthe di sk | oading equipnent and a«gdoisk i s
20 | oaded onto the tray; the tray is automatically retracted into a
predeterm ned position (a nmounted position onto the turntable m |W n
drive assenbled in the |oading gou PPEMsrd P §g§bc§ type of dﬂwmmwn ﬂm mm
when a disk on the tray 25 is retracted into the disk drive, it is;hg
bet ween t he 2 turntable and a clanper. And thereafter, the disk |s drlven
at a specific rotational speed so that data signals recorded to the disk

can be read t he that is recording or reproduci ng appar at us,
durlngE% re&%y §ﬂ %ﬁeié'for exanpl e. More specifically, signals are

recorded to trac within a specific.area o he dj sk, pi,.cku
si.gnal reading i? |Peﬁs§85 dpﬂﬁngdoPher?iaéﬁsad P es? d?sﬁ%e§§§§%€§¥
signal so that the desired signal can be re roduced. 10 Inc.dentall e i n
t he above- néRYiGfedtdi HE drsee dfi 13 zArGKa ?%ﬁﬁ Ofr st d¥
types sorted by the installation posture, what is called a horlzontal

i nstal | ati orfitgnsd iandaieraeRyodsetnd 1 data eypRadf rererdedk tar vl she
disk is loaded in a horizontal position. 15 However, depending aon the

pur pose to ukedr asheai ridatad | Foplagce BRI VHe FURR, a\ﬁrraﬁor§aégﬁfjeda

vertical installation type is required. In this type of the disk drlve t he
di sk 50| oadetbnipacn Phskl ned posiasdldred oz aD¥er t B o idegl eéEdee ofiske or

hori zontal position (in a substantially vertical 20 position, for exanple).
When such a Merittiadalversstal lathiogk)type of disk drive is desired, it m ght
be considered to provide a plurality of claws on an outer periphery in a

di sk supporting surface of the tray SO as to receive an outer periphery of
t he di sk

Background Art
Conventionally, as a disk transfer device to be used
15 in the above-mentioned disk drive, a disk transfer device
to be used in a disk loading equipment that has an opening
on the front panel through which a disk tray is drawn out
or retracted is well known. In this case, after the tray
is drawn 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



25 in a substantially vertical position. In this case, the 3 disk is
transferred in a state where it is supported by the claws at the outer

peri phery thereof. Fig. 44 is an overall perspective view of a vertical
type of personal conputer E12. As shown in this drawing, 5 in a disk drive
assenbl ed into the personal conputer E12,2 a plurality of engaging claws 102
are di sposed on a vicinity of an.outer periphery in a disk supporting area
101la of a disk tray 101. The engaging claws 102 are nounted on the tray so
as to rotate about supporting axes 102s 10 respectively. And, in a state
that each chkawnt@Rlies tndned eutwepedl.y, amt skhemetnfshown)the plicled itso

di sk supporting area 10la. Thereafter, each claw 102 is turned inwardly (as
shown in Figridéh ANt tdeedi sic | Sotngbaesd bypébe sbaviatThHarabyighalishe

di sk can be held between the claws 102 and the di sk supporting area 10la of

the disk tray t@hesdnd the @%%& lcant banskeyr ed ithet b8 shelid iegt @nddouwaver,

inthis constitution of the disk transfer device, there is a problemthat

di sk set 1 ngliapmialy Wl li%p%%g}[u'&iigéj ERAAIRS | gl @ oledeBREd il the

tray are very troubl'esone. oading a disk to the tray 101 and

in unl gadi ng _a dj m t, tr . agi urned
almaysqaﬁthq¥%&yé%§?%¥§r §P§§%t?§ﬁcﬁggg?gg ,t6ﬁgy%¥%¥hé%§ggﬂg%a% %adﬁgk. 25
Further, in ,the,above-described nstituti

. f t i sk _t.
vt oo it A WIS & R 3 Y e o e iR, AnY B pHANA Sor
installation,and vertical ins; | | ati on dependin “Eﬁ” hhe %urgp %Eto_ e or
the instal | &d e HThe' i %V%nFﬁ??ﬂgglﬂ%r © A%t hé 2&HoFEHSEE i Ded

constitution of the disk transfer device, the disk is held onto the &;ay
with supportié® ofepifgda SHAPali t§° of thHgaditty SFswEedt FhePRoweran b€
peri pheral portion thereof when it is in the vertical position.
Accor di ngl y,rarrddiGidficult for the disk to be 10 held with high stability
and transferred with no wobbly novements when it is in the vertical
posi tildh. The badincishgndotllaf, t henpr ébent abpweetmemtieneder diske t@ Hrovi de
a disk transfer device whereby disk setting/renmpval works in which a disk
is set to orutridnimigy 15 fraymirhenangf exanitae petiv b dagidsy sxried oy
vertical installation usage. And anot her basic object of the present
i nvention isthe pnetiadel &t idirsk posdnsfeer dewitceisapabl bedf aupporiioegtahe
disk wwth high stability and transferring with no wobbly novenents even
when it is ifhstallation 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 use or the installed
place and the like, what is called a vertical installation
type is required. In this type of the disk drive, the disk
is loaded in an inclined position to a certain degrees 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 provide 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 the vertical position. Further, another basic object of the present
invention is to provide a disk transfer device capable of dealing easily
wi th usage in both horizontal installation and vertical installation. 25
Di scl osure of Invention 5 To achi eve the above-descri bed objects,
according to a first aspect of the presert invention, there is provided a
di sk transfer device having a disk support nmenber for supporting a disk
during it is transferred and a disk 5 support nenber driving nmechanism for
driving the disk support nenber bidirectionally between a first position
correspondi Aag stko ia tuaniEFehecd SPpoal kitate Mhiede atdisksdpbwetenddby seeond
position corresponding to a di sk | oading/unl oading position outside the
di sk drive. cTheslQtdithle supRer berephelry Ehprevifded with a first disk
support nmenber for supporting a side face of the disk and a second di sk
support menber farsupppriingnacRdirh1ef ghiegidaresidied age af vdia idiask,
the second di sk support nenber is constituted separately fromthe first
di sk suppor ﬂﬂ@ﬂg¥. t i th egoneh di sktgyRP vggﬁper
forma pockg portlJﬁég%éﬂg%c§?$$%%ég gggf o?“fhe disk#ﬁAéggEdgﬁg'to t he
fist aspect .of _t i Qs h sk r i
?Haigﬁfﬁé%%gg%%fgﬁgﬁ%%%g fﬂ%% Qh% & o%%l g%g%ﬂ%%f”ﬁiZ a

partially hel between the tirst support ‘menber
and the 20 secaond .di sk _support. ne r .an hus tr. rred int ..stafe.
Thi's al | ows & J(sj%’ OF bR ¢ a”é%dg%l %§%e8§$§%%e§h§nd:&sQ}lgcfjlﬁlglotg%
menbers relatively wth ease when handl ed even in the vertical positlian.
ﬁ% éﬁ &023 fﬂ%E§5

A'so, it isYfosEtbPeteb PPGABPEFY(AB & < aBIRP AU R ot &f y

second di sk support menber is_provided separately of the 6 first disk
support nentsErSk tHer i R can The ﬁQQ?Q$PQMé1F%inh%r%?edWQEn§GEp6¥¥qﬂﬁhber

- with no use of the second di sk support nenber. In the |atter case, the disk
can easily B&dvadéd orfsandtanl G&fed s r ofPPHE fiSPHtER T uppBrE mertiet 5

from above when they are placed in the horizontal position. Further, in a
second Gaspecteseqthiergresent i nvention, there is provided a disk transfer
device as described in the first aspect, wherein the disk transfer device
is further proviftet, vint ke ssttatendfhat reodsh syWiaw Gy irfedhvamiasmonocwapdll e of
switching the disk transfer node between a first transfer node for hol ding
and transfera idisk héndt skhawth bal plahedf itpsdidiks ks uppepdrinoreress Bk a
second transfer node for holding and transferring the disk with both of the
first disk smpposdfienbesaandclhe d@Ronds disknedippowsrd by ndasershohacormi ng
to the second aspect of the present invention, basically the sane function

and effect asighe4l)|shnaspeet ddxk bies obhgaded. bPpenkf icdamMlsy, tThieetelsk,
transfer node can be switched, by the transfer node 20 sw tchi ng mechani sm

bet weeps t he @bovaiBrNtdnede f hest tWeahedea! fREecandst eabane- e | ened
second transfer node. Therefore, when the disk drive is placed either in

the horizont@l,Rost {h@naplai Notheoyerhicali sROSrayOn 01t arfd aed edigEtion
can readily be carried out. And, so-called 25 | ayout free can be achi eved.
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
troublesome. That is, in loading a disk to the tray 101
and in unloading a disk from the tray, each engaging 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



Further nore, in a third aspect of the present invention, there is provided
a disk transfer device as described in the second aspect, wherein the
transfer node swi tching nechani sm swi tches 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 atilting positdion 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

invention, baskcaldandie saepidanctiicon Angewf f eatoasehhenseconduaspest can
be obtained. Specifically, the disk transfer node can be switched, by the

transfer nodesgwdeiNdg iAECHah SHodiAMtkY 008stQ118eishhaindenandipglon
the angle of a disk tilted fromthe horizontal position. This allows the

transer ‘of e disk;bg Deasuhlahhy Syl chid betwesdel Meofidst thanster

node and the second trans i nresponse he angle of tilting the

di sk drive. . tiy || e i fourth aspect of the present invention,
there is pr&é%&gélgddPgEE?réﬁgfgP%dégggé as described in the third aspect,

wherein the di sk _support nenber,driying,nmechani sm..s connect e ith the
first disk suppoﬁlrﬁgﬁﬁd@%i | &% t’%& gibs%vet_rd;ehss%relrber%d%og\s/\#%gjﬁiwﬁ%n289
mechani smis_pro hﬂgd on tge second di supp rt.neg% r, 8 apd a_part of
dri vi ng for%?%ﬁa% B RS 5ThpBFY Lrénb %ﬂ#&%&glﬁe jﬁiﬁﬁﬁ% E83n§ﬁﬁyted
to the second di sk support nenber throu%h the di sk transfer node sw tching
mechani sm i Witthe S$PPERGeEr RN PYstaPe Lt lALYoPdi REIRE 10Re CREUS RLadpEet of
the present invention, basically the same function and effect as the third
aspect can BevisHt Hexdghegpdcippirddiony thegeofi woendisk 1§uppolbendieréd cpd
l'inked to and can be driven by the disk support nenber driving device
cont i nuous| pasirttdwghoutradesr dimaliwk it absferfhienbh. fon the dik&r tha®e, the
second di sk support menber receives a part of the driving force via the
transfldr nodes1sivi wEhi nd iigiac habaishl £ £ pmatiide i aiks Sepped t wirinb e o d mickibdy
device only during the second transfer node. That is, it is possible to
swi tch reli atdwentdne st mdesmissiien itS thedereaft itchhd goisvitignf.orce to t he second
di sk support nenber
The basic object of the present invention is therefore
to provide a disk transfer device whereby  disk
setting/removal works in which a disk is set to or removed
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 object 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



when the disk transfer node 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 node swi tching
mechanismis provided with a switching |lever which is vertically hanging
down with its own weight for swing notiof freely in relation to the second
di sk support nenber. According to the fifth aspect of the present
i nvention, 25 basically the sanme function and effect as the fourth aspect
9 can be obtained. Specifically, the switching |ever provided in the
transfer node swidchthpemechhai shoivs-destr thédyobhagtng adovwmrading t£osaown
wei ght for swing notion in relation to the second di sk support nenber. In 5
ot her wordsfieyenawbentt b dinek phrdsemtwiitdverttsi cagcoritkmh sks sprppoidedreaber
is tilted fromthe horizontal position, the switching | ever remains
unchanged agi¥grt{E€ahd FePargivicdomavinigh at sdiowe wweigghirt Themdker efowhen
the tilting state of the second di sk support nenber is changed, its 10
tilting statgphBriehgt i on digKt hauswhching ilseverahsrehasgedtndher elyskit is
possible to swtch adtomatically the di sk transfer node between the first
transfer no t nd er. i 3 I 6SONSE C geqgk Byt he
posi ti g)n of gt‘aﬁgeggcgﬁ%ﬁgggk %%%%%?‘% rrné er lréérl1 ative 't%%l:v%g%wlag\% tgli'l]?]rﬁg
| ever which i.ps ical.. Sti furt il i xth ct 4k
sﬁgggg@ t@gﬁﬁéf; bl&iﬂ%§5}4$a&?gi bbEw@Fﬁ 1 h 3R pgglEQS

ESCFIBed in

present inven , ere 1s provi transter device as
the fifth aspect, wherein first |l ocgk nbet _J Lyt ther. pr.oyvi ded, Lt
first |ock %Sﬁppggff}gpr%}enﬁ é:ufg&gv]?nq%g %F#%ﬁigﬁggheﬂg%%’%h%ngdlagger

when only the, first disk t. menber .is driven,_ and.the first Iaqck
monber i & BEidPeagEoa fr cOBRCPYe ELALGIPR WAPERCCRETGN g RBL Bn AF e

switching lever is prevented when the first .dj sk_suppart nber is t he
first posit#@ﬁdlﬁg/QBESP ARG tROEhel & x OREES cttﬁ? fﬁéﬂbpggéﬁ?'invghﬁion
10 basically the same function and effect as the fifth aspect can be

obt ai Add. SEEEK MRS iREPehelfi PEPVAFASR &idiHord Hehder dbRky SUEPEKtyen,
the swing notion of the switching lever is inhibited by the first |ocking
nenber. Thi seBbglrl ey tshwHdntsindgiaks sdppbree nefbeRendiek 8Bdbé SFCOPCupt ed
by the switching | ever when the first disk support nenber is returned back
to its firstdisksistippordf membehe fairslsuppiord ing shipkirdd offo thise okdveri sdide
position fromthe horizontal position where the first disk support nenber
has 10 been fdicawn odut the t Héskecohdeposétomt. d¥sk e suppditr smeaditsk susport
menber is at its first position, the novenent of the switching |ever

remai ns not dondtiitheddbraratdiuns beopr teceefidsni thekt sdippbirdulmtepmifegr.
switching the disk transfer action node. 15 Still further, in a seventh
aspect1of thedresentirdterdind®ntheheyedngl pd sk dethppodits knduissnsf €ornewd ce
as described in the fifth or sixth aspect, wherein a second

pocket portion for receiving a part of the disk.

According to the first aspect of the present invention,
the disk can be received and partially 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 unlocaded
from the disk support members relatively with ease when
handled even 1in the vertical position. Alse, it 1is
possible to transfer the disk stably and securely. As the

25 second disk support member is provided separately of the



| ock menber is further provided, the second | ock nenber is to prevent a

swi ng notion of the switching | ever when both 20 of the first and the
second di sk support mnenber are driven. And the second | ock nmenber is to

rel ease a preventive state in which the swing notion of the switching | ever
is prevented when both of the first and tthe second di sk support nenber are
at the first position. 25 According to the seventh aspect, of the present

11 invention, basically the same function and effect as the fifth or sixth
aspect can be obtained. Specifically, when both the first and second di sk
support nenBerstanesir sveporthaefibeng thei dbskf cekhebswhetdi by beler the
inhibited by the 5 second | ocking nenber. This allows the two, first and
second, di sk;isypperits KTEEbEpSrHeNMeRbe® e thntres rupe ed thytHehesswbhdhidigkl ever
when the two di sk support nenbers are returned back to their first position

after the d%g& dritveel®eshi fradthe thecwer theal pAsi ien trAMelbRaly be
hori zont al Bosition where the two di sk support nenbers have been drawn

out to thei rloga%&nq)rpoglilctéi Qﬁlog\@éaef?Bﬁ R Ol 1Sk 15 WPPOK t sTBPBLES nidhir® et

their first position, the novement of the switching | ever remains not

| nt o ed ”gnr SRR en U e tl?l%%&%ﬁ%egl‘éﬁc%o'ih A ff hB'f:%%)énftQ'i @‘Msti(‘tfiioﬁg the

disk 15 tran action node. urther, in aeig aspect of the
present inventio there i.s provided,a_ di tran r i rj.bed in
~any one of the fi {* %f%rﬁ?t%n?%gﬁg%e%%égg%mé?e?ﬁgtﬁg%§?§3 ??gﬁgﬁgfhgevice
is further provided with 2 n _urgi chani sm capahl e of [ he _di sk
hel d by botﬁq9IQrﬁ§fPF§¥lgﬁa @héggggo Haﬁ?gﬁrs HgFF &Ehb%?gg%§gF§ tfe
first disk support menber. According to the eigh%h as ec% of the, present
i nvention, B&S cAREYLt h@SBSRE: f UFRITOHI arfder PEEE abTaRs 95 dHeV oft He
first to the third aspect can be obtai ned. 12 Specifically, thﬁldisk hel d
bet ween t he funtdterdi RkOi@pdr WikBnBert 2aRF f9e BedondWdi s lgémﬁﬁq Geriiter
can remain pressed, by the urging nmechanism against the first disk support
menberl0 Thi sagdkovs atheswi b g Bérenalis ks G g madss loafigary andtrst
transferred with no. wobbly novenents even when it is in the vertical
posi tion. Acmwerdi feyt ypode iforpdssiding t andettaanisfe i adi Sraneé sfetweeh t he
first disk support nmenmber and the second di sk support nenber to relatively
| arge. And, @sly hehe ifs reprackislbysappetat ineabed |ardjea disscande beamels bot h
the first and the second di sk support nenber, the disk can be | oaded and
unl oaded at ridwe for holding and transferring the disk with both of the

first disk support member and the second disk support

15 member. |
According to the second 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 mechanism, Dbetween the above-mentioned first
transfer mode and the above-mentioned second transfer mode.
Therefore, when the disk drive is placed either in the
horizontal position or in the vertical position, its
transfer action can readily be carried out. And, so-called

25 layout free can be achieved.



di stance between the two di sk support nenbers with nuch snoot hness and t hus
protected fromaccidental injury. As the result, the handling of the disk
will be facilitated. 15 Still further, in a ninth aspect of the present
invention, there is provided a disk transfer device as described in the

ei ghth aspect, wherein the urging state i"h which the disk is urged toward
the first disk support nenber is rel eased when the disk is at the first
position. 20 According to the ninth aspect of the present invention,
basically the sane function and effect as the eighth aspect can be

obt ai ned. Speci f iFgalthgr asothe disk ias theed fmepebei ngfpr ¢heed pagaienst the
first disk support nenmber at the first position corresponding to the turn
25 table injirhendiish,drtNere They ebebeidatl the diiskst tpasstedn.deviSet g di sk
i s never retained between the first disk support nmenber and the urging

nmechani sm AR AR Vin tHgL esbeohl eedf, LiRAURiS CAWSedrB¥s#ar mode
interruption with the first disk support nember and t he ur gi ng nechani sm

when the di gk ;% dps o @O%ft%%a%&ts&t 08 tlowes kgl els§t glranghfret N elodd AR drght h

aspect of the present 1 nvention, there is provi transfer device

as dES%r'bECtﬂenét @awtt}ﬁ?@@ aﬂtteftetﬂetggrgtgt gpaﬂba@ L3 qyi ded

w th a di sk gui ving a cont portlon contacting
directly a part,_of the Rer iy eral rtlon h i ot f the
first and tH& §6h6h31&i§ﬁn Sgpét %& %lqtikﬁggh%lgxnﬁtéha
provided with an ur nber c 4%% of ur the di.s rd t he
first disk afp@de SRR 3 eci‘é“f’s‘-‘%# R rENE Do O@fﬁ?& Sdi sk
support nenber for plvotal novenent, and the di sk guide i ca a | e of,

pi vot i ng abdtteRs MRFFRG gt Fdients aaedice 4 ans Lo tpmpde skl | $he 1iddk.

According to the tenth aspect of the present |nvent|on baS|caIIy t he sane
function and €FflddnaPATAILED tilfed adpedt W HOVEH dhfePr RIS Minad v,

di sk gui de
10 value.

According to the third aspect of the present invention,
basically the same function and effect as the second aspect
can be obtained. Specifically, the disk transfer mode can
be switched, by the transfer mode switching mechanism, from

15 one to the other depending on the angle of a disk tilted
from the horizontal position. This allows the transfer 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 support
member driving mechanism is connected with the first disk
support member, while, the disk transfer mode switching

25 mechanism is provided on the second disk support member,



having a contact portion capable of contacting directly a part of the

peri pheral portion of the disk held by both of the first and the second

di sk support nenber is capable of pivoting in a plane parallel to the disk.
And this disk 25 guide is urged toward the first disk support nenber by the
14 urgi ng menber. Accordingly, the disk W®hen pressed and retai ned agai nst
the first disk support nenber will be protected fromany injury on its
(surface for information signal recording) disk side. 5 Still further, in a
el eventh aspect of the present invention, there is provided a disk transfer
devi ce as desdrisbedarh tdfe dehvhnaspieotce whér dihe t desli skappontsf vemdeyi ce
is further provided with a clanp board covering the second di sk support
menber whendbatrhngf mébkrahismt iandreahemiftedcbadtleskesapgodiskersbppoate

di sposed at the first position. Wile the disk guide is provided with a
proj ecti on papbble tofrov@ading With arghedee moad deditchihe mkahpnbemr d.
And, when both of the first and the second di sk support nenber are di sposed

at the firstnlbnposktban, tthaspee eehiren of .the di sk guide is guided al ong
t he groove of the clanp board, thereby the disk guide is turned toward a

predet er m ned di heebkr@AingAl $@ 118 ebyohbenur @ispacet atgr i newdi cprelendi sk
is urged toward the first disk support nenber is released. 20 According to

the el event En%t%ﬁ%%wf ﬁatg%gleﬁﬁn&h%g%gg\{ei Ofundasifabhy dige2ame, d upgLi on

and effect as e tenth aspect “can ained. Specifically, the disk

g‘r“osie diez Pa%iﬁ%%gF%%?C%%Eﬁé@%iﬁ%ﬁbl ‘%P%fci%’i‘gég'gﬁ}?h% he r8EOYEK

a € projectron o € disk guideis
gui ded by the

f din,th I 15 b d th by, th t.ati I
Dosi i on of SEREoGtePeede 1% LHARGRACOARRS EAE My Tk LAt RY oFPEnGdiek.
against the first disk.s rt pmenber i.s rel eased when both of. the first
agdlsecond &FéP°§GpI ‘#ggﬁﬁ?glﬁgedﬁwgﬁgséﬁnhlQHﬁyéiy Chrotghout 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 member
when the disk transfer mode is switched.

Still further, in a fifth aspect of the present
invention, there 1is 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 vertically 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




5 first position. That is, the urging state of the di sk against the first
_disk support nmenber and the rel eased state thereof can be reliably swtched
to each other by a relatively 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 9Drawings Fig. 1 is a perspective
view of a horizontal type personal conputer equipped with a disk drive
according to 15 one enbodi ment of the present invention; Fig. 2 is a
perspective view of a vertical type personal conputer equipped with the

di sk drive ofnt heeenbbdianemd.Fi g. Sedc fHrailar gethper spetehirgvi éavefr a
disk and 20 a disk tray drawn out fromthe vertical type personal conputer
Fig. 4 is appewspeati va vikw otrthefdrskmddevespliackdngn mbeehanismontal
position with the tray retracted therein; Fig. 5 is a perspective view of

the di sk drivetpkbated 2hahgibe dwi Zotal pesi town Widiytthe fioray sdiagn out
16 therefrom Fig. 6 is a perspective view of the disk drive placed in the

vertical pogpkhigR Wi fkélf‘aec:@d@ytcslr@w@ gHtohhebalskoBudddrt mdrsodh, exphoded
perspective view of the disk 5 drive placed in the horizontal position;

Fig. 84s aatﬁakam%g ewe%d%eqﬁrt%e%éa@ yi 86 Ofii 8n Dage WBELRAT awsqied in

t he dISk is an enl arged, expl oded perspective view of

traverse Un'shggcg\e' fethddt the dindedring dfe ngnéé?ntﬁlaﬂogﬂ’c%ﬂedthe

expl oded ive view of atray unit prov in the disk drive; Fig.
LT on enlented, exploges ReLeRoet | BKLENAT ReCI AR UL 1 RUG
down with its own weight. Therefore, when the tilting
staté of the second disk support member is changed, 1its
10 tilting state in relation to the switching lever is changed.
Thereby, it is possible to switch automatically the disk
transfer mode between the first transfer mode and the
second transfer mode in response to a change in the
position of the second disk support member relative to the
15 switching lever which remains vertical.

Still further, in a sixth aspect of the present
invention, there is provided a disk transfer device as
described in the fifth aspect, wherein a first lock member
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 state 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,



15 traverse unit and a part of a tray driving nmechanism Fig. 13 is an

expl anatory plan view of the tray driving nmechanism Fig. 14 is an
explanatory plan view of a driving armand 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 jW¥st before the forward novenent;
Fig. 16 is an explanatory plan view of the driving armand the driving rack
with the tray drawn out; 25 Fig. 17 is an explanatory plan view of the
driving 17 arm a sub rack, and an internmediate frame with the tray
retracted; bhgici8liys the equearatarhiorn emdesffedbns ttiee afibhb ¥ERLYI8 in
Fig. 17; 5 Fig. 19 is an explanatory plan view of the driving rack, the sub
rack, and thani peeppediake.f r apeciifibalbe,t wagnstaet fhgsthdifr wapgong
action; Fig. 20 is an explanatory view seen along the arrows Y20-Y20 in
Fig. 19, 10pkh@er2lbriisy ansexpliaaal orphesi seingewotfion difsktigei seidathiagsub
tray in the tray unit; Fig. 22 is an explanatory side view of the tray unit

drawn out frm.the; di sk med! agedihd tite-ster Qoedlingoshémsar . 15 Ahgs 23
is an explanatory view seen along'the arrows Y23-Y23 in Fig. 22, show ng

the front sidg of t%gér%igg'kt dr;avn ostohs oM t hendesk didws pl agedyen the

vertical position; I's an explanatory side view of the tray unit 20

retracted intQ the dis iV, I i h i LRI Ofk - E 0.4 i
. ol nat R RS ERE BY] b BRAS cHlnl " (hEFEL  SfHerPOEhE! Bir ot .0l |8

front sid f i . : s
€ %uﬁﬁgiélﬁgﬁﬁggtis returned back to its first position after

the disk drive is shifted to the vertical position from the
horizontal position where the first disk support member has

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 aspect of the present
invention, there is provided a disk transfer 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 switching 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 second disk
support member are at the first position.

25 According to the seventh aspect of the present



retracted into the disk drive placed in the vertical 25 position; 18 Fig.
26 is an explanatory plan view of the tray unit retracted into the disk
drive; Fig. 27 is an explanatory plan view of the tray unit drawn out from
the disk drive placed in the horizontal 5 position; Fig. 28 is an

expl anatory side view of the tray unit ddawn out fromthe disk drive placed
in the vertical position; Fig. 29 is an enlarged expl anatory vi ew show ng
the 10 rear portion of the tray unit retracted into the disk drive placed
in the horizontal position; Fig. 30 is an explanatory view seen along the
arrows Y30-Ya80ehtibhg. baSickildy 3hé ssameerfluaragedrexpi@natdeygtviasy bhet he
rear 15 portion of the tray unit just before drawn out fromthe disk drive
pl aced in therhar bzort&thpesigdcen;cadri e 3Dt &imad exptpeat Higalilgw wben
along the arrows Y¥32-Y32 in Fig. 31; Fig. 33 is an explanatory view of the

rear portiogeef, 2@et 8 rSUb dysaddry tdies Wedipd By mémver OUarér dmithe, di sk
drive placed in the horizontal position; Fig. 34 is an enl arged expl anatory

view of t hetﬁgagwgggt {’nB'EiQIn bRecheayywRkhihgt 1a¢kedikntshibetdiaskydthee
pl aced in the verticCal position; 25 Fig. 357is an explanatory view seen

al ong Lhe aLpausy f9cwiis YiRrkRoll 0 ks Fhgiowb icheAncaypl anatory avew of
the rear portion of e ttay unit drawn out fromthe disk drive placed in

the Vertlca%e%%%bﬁ'%@ék support members never to be interrupted by the

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 second position. While the two disk support
members are at their first position, the movement of the
switching 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 is 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, basically the same function and effect as any

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



5 Fig. 37 is an enlarged explanatory view of the rear end of the tray unit
and a sensor lever; Fig. 38 is an enlarged expl.anatory view show ng a part
of a small dianeter support region of the main tray; Fig. 39 is an
expl anatory cross sectional view taken 10 along the line Y39-Y39 of the
Fig. 38, showing an enlargement of a holdng projection on the small
di aneter support region; Fig. 40 is an explanatory 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 ;g&;ng conpressed; Figs.
42(a), (b) swecif)carky parie dislexpt ahdiariearn dires Howvii iy H FerF@P I st eps
for clanping between the clanper and the turn table a small size disk which
is held 20 wéhibet hendnotigh ngesmd ettt $lonsuppotthenagrdd cAmnEteFlBupport
region of the main tray; Figs. 43(a), (b) and (c) are parts of explanatory
vi ew showi ngrgss&d] esy ofh&Step§it@rmeetan témg dpaindtheciseraf irst zéi sk sk
cl anped between the clanper and the turn table 25 onto the small dianeter
support reg%eggeittﬁ@mﬂ?w ttRYs al2Owaneh&i @is¥icd sb@ perdpecthve vi ew of
y ona

a vertical per sor conmput er equi pped with a conventional disk drive.
5 Best Nbdeh;g{l CarLr yy, ng; Qyt o f §er L aNePL 1 PBq HRL €k Ndd t Rsbb DPEmPY slhent ed
enbodlﬁent 0 R I

e present Tnvention w be described in nore detai

referring to theﬁ%ﬁ?gﬁ%? Eglgﬁé%ggﬁiggigﬁos%twﬁﬁ REBOPRIAREG! i Ve Views

of disk I oalVfif uses and personal 10 compufers)

et urs, Fi 45 PORFLASE: AP otehe e SR et R AT 1 5 ce. Sarl i her i cont Al

medi uns. Fi rsonal “conpu so-cal l ed horizonta

type with a di sk | oaded in subst.anti al | ri t Lt i 2
iIIustratesdésﬁeP§BHSFgcﬁ gL 2p9 5%e58?§8F§e§Eggr?P€§§§E5h§§€ggm??h a
di sk | oaded in a substantially_vertical position. Fig. IS rged
per spect i ve r'eilakigRei rgrdedi sRPe, hasd thALEi &R FP8§§86E§aﬁdrg%a?gb?ray uni t
60) which are drawn out fromthe vertical type persan L conmput er E2. Each
of t hé Oper sdmalgec dippieace bety¥RgnEPOLthcIth§e<1yS OaBgs% & P¢E°2% Wsyi ng a
di sk transfer device of the :

support member, the disk can be loaded and unloaded at the

distance between the two disk support members with much
smoothness and thus protected from accidental injury. As
the result, the handling of the disk will be facilitated.
15 gtill further, in a ninth 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
member is released when the disk is at the first position.
20 According 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 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,



present invention. The disk drive 1 is applicable to either the horizontal
type personal conputer E1 or the r, vertical type personal conputer E2 as
will be explained later in nore detail. 25 In order to achieve such
applicability, as shown in 21 Figs. 2 and 3, the disk drive 1 is provided
with a try unit 60 having a nmain tray 6113nd a sub tray 71 forned
separately fromthe main tray 61. The main try 61 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 wll
be expl ai neghtasiesk Thendirsk detytnddnpytwden bieeapptseddimk houppditficul ty
to any systemw th its disk | oading apparatus 10 operated in both

hori zontal aBgL¥ertheatheostyingsmeependsng onctbedingay) othand tendéti on
of the use. In other words, the disk drive 1 is so-called two-way | ayout

free. Furthep, eyentuhgpikheatisay H¥i£n69ngéﬁﬁﬂ gubnokithetdéskidstve 1 in
a vertical positionis placed in a 15 horizontal position, it can be drawn

in and rece ' dj i Temat ingdi hELBHAE ¥m WHEANEREDEEsKWheN
the tray 61H¥§giﬁﬂPkggf g%éﬁ%EoéﬁdoFM%hg9g§2 d%ive 1 ?n a horizontgl

positi%n iiiglﬁgggihnOﬁﬁéﬁﬁhggﬂﬁF??EEE?89’ it can be drawn in and received

in the™dis rive W irculty. That is, the disk drive 1 is

d effecti Lve 7
Fequi rement . F gsS AT A0e RPE pbfcRosrun OTRaE oPCt RAYah Bk Hrve whi ch is
pl aced in a horizontal Rosition wth.ts dra

2 i .
respect i vel yNVEPG108 /| EN§TSerSpBEPVIEED §;g€¥§w259nﬁﬁgrhﬁgk9%??%% 1 pl aced

in a vertical position with its tray dra t. As it f th
dr awi ngs, i ﬁetSPI‘Fé‘iH’ie§k iy ithe Bl%éoﬁépﬁgt\é\gwg%é eﬁf‘le§§%t)%i&§38ﬂt irf“%%}laBSrF? t he

main tray 61 5 is driven when it is in the horizontal position, and the
disk 3 is tAsnPrevidedwmiitd Posded GHidRe PRELR RafoBtaoMnBRTHE ™I sk dri ve
1 is placed in the vertical position, both the main tray 61 and the sub
tray 7D ar e cdpiabdre, ofngonivacdiisl directdangs ®ardd ofhithe RErdPRELeHe bot h
trays 61 10 and 71. It is to be noted that the side of the disk drive 1
from whi ch touve tdicgk ofr dyne6 Hiskl hardgl drvame tduo ft Hdredifsie sdr iapgl £hies hereafter
referred to as the forward side of the disk drive 1 and the reverse side of
t he di sk driseechd @isk support member. The urging mechanism is also
provided with an urging member capable of urging the disk
guide toward the first disk support member. The disk guide
15 is mounted to the second disk 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.
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 contacting directly a
part of the peripheral portion of the disk held by both of
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



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 is an
expl oded perspective view of the disk drive 1 placed in the horizontal
position. As shown in 20 this drawing, the disk drive 1 conprises a base
unit 10, a traverse unit 40, the tray unilt4 60, and a clanp unit 80 as its
fundanental units. Figs. 8, 9, 10, and 11 are enl arged expl oded perspective
vi ews showi ng the base unit 10, the traverse 25 unit 40, the tray unit 60,
and the clanp unit 80 in the 23 disk drive 1 respectively. As shown in
Figs. 4-11, usgiRgcnenpbaent shetoktendilgk dhevdiik(eheg. pdeswedarmd32, change
| ever 33, clanp base plate 81 which will be explained |ater) are actually 5
provi ded w Btyaneausghypetothei Bs rker aedkosupbersumbabert hei@obe for the
pur pose of reducing the weight. However, in the follow ng detail draw ngs
and the likgyotResegsuibacanti Bajwirh! ohe iegcasiuerakky roki fhiatedtinnor der
to avoi d excessive conplexity of "'the drawi ngs. 10 The base unit 10 incl udes
a drive basg; r oui-dedi1as)a giRyntiing base on which prinmary conponents in
t he di sk dr%&ékfgarécgouﬁtga. As shémn in detail in Fig. 8, the overal
shape qf the driv e hS . Subst anti aRgulracnEr g sghape in a
pl an v?%mL T he tsgggﬁsgﬁéﬁ#%r159§ogi%ﬁ?g@ gﬁaégg%nndateg in?o gn I nner
opening 11H,of the dri hase 11. 0 i.n,.d il d4n KR.g. .9 .the
traverse unilpvz?@tilr?&’uﬁ’s?rée tlrsa\%roégdlsoe}aas\éqngf%gr g\%i%lcrfes’gegsdgg%g%nﬁéqng base on
whi ch maj or conpagnents of_.a dri mechani sm.for .rotati i nd a
recording/réfﬁggﬁgi Jﬁbéﬁﬁhﬂ§ﬁ¥%bFSPEE%VdWW§r &67§$er§%F%d§gF%§§§H$a
signals on the disk. As will be explained.later in nore detail,. the.disk
drive 1 is &fydNee ish Taddiad rngOé’M’/%r ST ROETShISPVE Tt di ™ i sk
of 12 cmin nom nal _ dianmeter (a |arge size disk 3)_but S0 .a 25 small size
di sk of 8 CrRGGPIFbIFR SHRRRRIeMEMbEL WHaD Hobferide Wif ?lﬁta@ﬁji udes a

traverse base 41 on which traverse conponents such as a _turntable 45 and a
pi ckupl Mevi ceatBmdetd.skarsupRantt @emaT iafteerdemaofed Atafd e £35S Hr ovi ded
outwardly of the traverse base 41. 5 Fig. 12 is an explanatory plan view
showi ng t he gasiverese. uriitti U tred i Parguisie & a raspwirdad ngtfechani sm As
illustrated in Fig. 12, the internediate frame 42 is provided with floating
bushi ngs 43 mtoduet faurcapeblde abrareyayinereidfh aherddwatinay isdahiby 43 is
formed by an 10 el astic nenber, such as rubber nmenber, or by conbining a
spring with tghe €lass ilsoardberaindhevieravesise dsehet Ifisstsuppbriteel by t he
four floating bushings 43 so that the traverse base 41 can float (is

supported i ns@cdidadi g copsbtt admset adtey edispddwd 1ot itherfdiate frame 42
within a specific range (that is, within the elasticity of the floating

bushi ngs 43) ., & NEfok herhé 0gkbIWc RSt Sthé Sdnek | glkivani s npdslet al deg

illustration and explanation will be omtted. The internedi ate frane 42

al so has foufng efpbHi 09 P! Bh&ScP2Rp 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. Specifically, the disk guide
is provided with a projection 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



20 (See Fig. 9) at the four outside corners thereof, though not
~particularly utilized in this enbodinent, for retaining to the internedi ate
frame 42 by screws or the like inserting through correspondi ng hol es 42h.
The internediate frame 42 has a plurality of guide 25 pins 42p (See Figs. 9
and 12) provided on the outer side 25 Wwal |'s thereof. The internediate
frame 42 is supported by the drive base 11 through the guide pins 42p so
that it can be lifted up and down relative to the drive base 11. In other
words, the traverse base 41 (of the traverse unit 40) 5 is coupled by the

i nt er medi at pohkramehd2eby the dotwtibastk pésihianfbbdwing diskegmhdecan thus
be lifted up and down. This inhibits the transfer of vibrations fromthe
drive base é&ahgeahe nhayeese upyingOstibe biEf thagdiekhagasnsof thee
traverse unit 40 against the drive base 11 will be 10 explained later in

nore detail £1The HRakekaBpbasendhbear ikegelasskll wathabedhi ofdehail in Fig.
9, the turn table 45 for Foading and rotating a disk and the pickup device

46 for recording and RkayhBddbagk shodiskehnadedaen thgpbyea babkaed5. The
pi ckup 15 device 46 is driven by a driving nmechani smwhich conprises a gear

asse"b§y i n¢lyding @ s ntar g%ﬁ%t5ls,a@E%nh%5Eﬁ i atgrgear 5Re angxan out put

gear 53 and a rack plate 54 having rack teeth for engagement with a snal

t oot hed wheel _of the,output . gear 5 [ o denKEe0d 32 4sSgor ovi ded
20 extendin@gFﬁPéta%hgpg§%ﬁ§ %%ﬁko%upggrﬁrﬁgngg %gge%g%. Fhe °gui de rod 55

and the rack plate.54 extend in parallel to. i al. directli f e turn
table 45 (t ﬁélaties%hz?rreé) i élland;bteefteil&r?lbg“fy ts%é%&%s% g&p%&c egltg%r?rk@; Eur n
tabl e 45). 25 The pickup device 46 .i. s coupl integral wth the rac 26
FiR ity couid sk b st
pi ckup device 46 can be noved together w e rac ate al on e
gui de rod 5PTOHRS ko PreEAesh ars the &Sk [Iisd 3G 'E%Illﬁt? SR grobve

10 provided in the clamp board.

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 invention;

Fig. 2 is a perspective view of a vertical type
personal computer equipped with the disk drive 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



5 shaft of an electric notor (not shown). The driving force of the electric
not or when energized is transmtted via the gear assenbly (including the
notor gear 51, the internediate gear 52 and the output gear 53) to the rack
pl ate 54. Thereby, the pickup device 46 is driven together 10 with the rack
plate 54 along the radial direction of thé turn table 45 for recording and
reproduci ng data signals on the disk | oaded on the turn table 45. Al though
not shown, the traverse base 41 has two electric notors, a spindle notor
for driving the turn table 15 45 and another notor for driving the pickup
devi ce 46, ehdraframiroller circuit board nmounted on the back side thereof
for controlling the actions of the turn table 45 and the pickup device 46.
The control |l er cirggitehbbara pedspestivaction ¢Hriteontisk|dngre Helaeed ons
of the turn table 45 20 and the pickup device 46 are equal to those well
known in thepatheapdrivd bhlbgosxpiahnriithnthe tpap dedwnl oufi ghet8fieman
expl anatory plan view.-showi ng the tray driving nechanism The base unit 10,
as shown particul ﬁ%y hni i gn 8xpNEdd8. pbpshedesva diéwi og thaekdBikacting
as a 25 sliding nmenber for sliding novenent along the tray forward 27 and

backward di pections._ Lagt hg drkveobkasentdi(bBstheohtontward and rearward
directPons 8?9%heggﬁggddr?ve 1) gnd andriang arm 32 for driving the main

tray 61. As shown.in Fikn. .8, t h¥hNgeapMh3Rdil pePbyetabl¥ &ik@i pedaat
one end by a pivogaganBQB 8 ?ﬁé959¥9e %a%e 11 (?8r %ivotal novenent) .

And, the other end.of the.drivi.ng.arm I §.:Qlnted by a driving pin 32q to
the main tr s§1uFFgf5FO§6 ﬁggéﬂliideg Fc%rﬁgkr be expl ained |ater). More

specifically, the _driving arm 32.i.s suppatt far_pi ; tin a
pl ane parallel toFtfe arg§eaBa?Blffggéoqupﬁgngvggkégﬁégéég gﬁégﬁg?hg
driving arm 32 has a guide slat, 3 of .a pr.edeter.m ned shape and a
predeterniné&aW@ﬁﬁﬁhU&ﬂ&vPﬁgalﬁﬁdfﬁ@ 5ﬁ&dﬁésgb iOf 't hereof . As its guide

sl ot 32g stays in _engagenent with a first 3%& 31lp of the drivin %5O%ack
31, tHe driving afhg32 Lils 15 @R @G HIE  d PRGSO TSP e Er 6 Fiogs
13-16). The guide slot 32g of the drivig%-arn132 acts as a first connecting
portion for admectimd tevdded g e 3B sk ¥ i di ng menber (dri vi ng
rack 31). The driving pin 20 32q acts as a second connecting portion for
connecting the Fig. 11 is en enlarged, exploded perspective view of
a clamp unit provided in the disk drive;
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;

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



driving arm32 with a first disk support nenber (main tray 61) . As shown
in detail in Figs. 7, 12 and 13, the drive base 11 also includes a sliding
mechani sm for actuating the 25 sliding novenent of the driving rack 31. The
sliding 28 nechani sm conprises an electric notor 21, a notor pulley 22, a
driving belt 23, and an assenbly of geark’24, 25 and 26. The gear assenbly
consists of a pulley gear 24, an output gear 26 and an internedi ate gear 25
connected between the 5 pulley gear 24 and the output gear 26. T pulley
gear 24 is to be driven by the notor 21 through the notor pulley 22 fixed
to an out puirmshaf tsulf ek nunot @1 e anediate g Ml 98 thadradhe out put
gear 26 is provided with a snmall dianmeter toothed wheel neshed wth the
rack teeth gderaftdd; the driving rack 31. Wen the electric nmotor 21 is
energi zed, its driving force is transmtted via the notor pulley 22, the
driving belt 23, mng. tie geain asgelatqherimn |syeryedory thehe rrows

i nternedi ate gear 25 and the output gear 26) to the driving 15 rack 31.

Thereby, the;gryvgngnrack, 3l7js driven to slide frontwardly and rearwardly
of the disk drive 1. The direction of the sliding novenent of the driving

rack 33 can be SV‘HcgheP'e bys Sk f $k S0k 460 B eXdn oni @ ¢ hethieotdtivingf the
electric notor 21. 20 As shown in Fig. 7, the electric notor 21 is nounted

fromthe bagk o Ve, base dd RE oughe fnd®L HF e NPHARS NGL Ph at e 16.
Provi ded onggﬁ%’n%ggrg%%uﬁ?gn@ %Iate 16 ar% an open switch 17 swi tched on

cwi tchod oncroy 35eF bt PdcEPEg TP RBRF R FaRirti ng or bl ayi ng back the
disk 29 on the tray.,The diregtion,of the 1ohation glohferrbesttbfs
Y20-Y20 in Fig. 19;

10 Fig. 21 is an explanatory side view of a disk guide
and a sub tray in the tray unit;

Fig. 22 is an explanatory side view of the tray unit
drawn out from the disk drive placed in the vertical
position;

15 Fig. 23 is an explanatory view seen along the arrows
¥23-Y23 in Fig. 22, showing the front side of the tray unit
drawn out from the 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 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;




notor 21 can be determ ned by switching on eithe r of the two switches 17
and 18. As shown in Figs. 8, 12 and 13, the drive base 11 5 includes a sub
rack 35 provided opposite to the driving rack 31. The sub rack 35 is to act
as a sub slide nenber which is driven associated with the slide nenber
(driving rack 31). The sub rack 35 extend8 in parallel to the driving rack
31 and is slidably nmounted on the drive base 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 | oBkg! e¥erigean sexmianaiPon Bhan diige dhsddat¥ay Wbt al
novenment about a pivot 36p. 15 The | ock |l ever 36 renmains urged by a spring
37 (Fig. 8)rsbrbbhediistdi shaldésd dsiverned towards the sub rack 35. The
|l ock lever 36 is to inhibit an unwanted forward novenent of the main tray
61, w hen the mai pigrag76israeneexslanatosyfpian pbewteédrthe thaydirktdrive
1. Wth 20 the nain tray 61 staying at the first position, the | ock |ever
36 is engaggdaph bhis @irshakthendiwktlraveoptaspanthnghengagingntab 61m (See
following Fig. 26) of the rear end of the main tray 61 which is thus
i nhi bi ted frgmtoppard noverment. 25 Wien the sub rack 35 is slid backward,
the | ock |ever 30 36 turns to unlock the main tray 61. As the sub rack 35
is further slid bagkwapd, ikt §nepB@gauhnatbe¢es§5d85iewesrl ohbovrag Ehot 19)
cones into engagenent with the distal end of the | ock | ever 36. 5 As shown
in Figs. 8, n 3 e i ase; wnehu dcehange | ever 33
arranged pieéégglgu%yffﬁg gﬂ%dﬁgskagﬁﬁg% gpggﬁg gbi??%g ?ack 31. The change
| ever 33 is nDuQLed,on the drive base 11 for pivotal novenent in a plane
paral l el toPPRé“d”Ve base 11 about its pivot 33p. 10 The change |ever 33
has a first engaging pqrti.on_33a_provide d.ther 3 agenent
with a second pin é%q g? ﬂﬁeaHrFQEﬁﬁgﬁgchgia§%§°§95Xégﬁdggégggéngﬂgortion
33b provided at the qther end for engagenment with the.re e i of
the sdff rackessd PREEIORaRde %@VgFa¥5%§g%r§ i §E3Fgé8t8y%ées%ﬁF%BQ§§§%?efer
to Fig. 8) towards a direction to pivot far driving the sub rack 35 to
sl i de backvml(iceﬂwérbﬁé‘@gélqré\wtﬁg 893 H™HEMNir gi ng spring 34 act as a sub
slide drive mechanismfor driving the sub sliding nenber és% rack 35
associ ated with aFd(9-di3fy ifoPemesPlePaZe rivh & 16w %ie ﬁgﬁﬁl r ?H?ﬁ iAFERY Sr ack
31). Wien the main tray 61 is at the first position in the disk drive |,
the first engyiydf partFien 33 of the change | evel 33 remmins engaged with
the second pin 31q of the driving rack 31. At the time, the sub rack 35 is
held at 25 its forfagy.d Josis iaon enilEr dete expdrnat®y Vigsh odnddf fgar 31
wi th the second engagi ng portion 33b of the change |ever 33.

15 portion of the tray unit just before drawn out from the

disk drive placed in the 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 unit retracted into the disk drive
placed in the vertical position;

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



As the driving rack 31 is slid backward by a given distance, the engagenent
between the first engaging portion 33a of the change |ever 33 and the
second pin 31g of the 5 driving rack 31 is canceled. Accordingly, the
change | ever 33 remai ning urged by the spring 34 causes the sub rack 35 to
move backward. As the result, the startug®f (the main tray 61 of) the tray
can be determ ned by the sliding novenent of the 10 driving rack 31
together with the change | ever 33, the sub rack 35 and the | ock |ever 36.
Furthernore, as shown in Fig. 8, the drive base 11 includes a |eft guide
pi ece 27 fo¥3§u¥dbngnt Fegsl Bding novenent of the sub rack 35 while
supporting its front end 15 and a right guide piece 28 for guiding the
sl i di ng novenent ®lgt haédisvangexptansdtowki veesupporhengesrspbrononend,
both | ocated at the left and right of the front end of the drive base 11
respectivel yheTheatWanikebtaandoutglitomgehdedpskcdsi?2é phdcB8 ahsthact as a
part of guiding nechani sm 20 for forward and backward slidi ng novenent of
the tray unik 8Qcafi g8sit4on}d and 16 are explanatory plan views show ng
the driving armand the driving rack. Fig. 14 is for tray retracted state,
Fig. 13 is for tray,stand;Qy ataheakyel dkphehateriheitarwar dheovegent and
Fig. 16 is for tray drawn 32 out state respectively. It is to be noted
that the su r i i i.n sor.der i Lf.y the drawi ngs in Figs.
14-16. As s%g%héﬁn%éfgir%gtE&Egnapﬁead%F&%%ES%§P%F'21 is 5 energized for
rotation in one digigctign i L LRG0y Aghankedly’ SaBINGAGuGRPEC [ vel ¥
hée ray 1578

at the backward positi on and maining at a (first) "position

correspondi ng to the |ocatiaon _of .the tur abl e . i i i 1, its
driving for é’g‘rits Y &S eglltaglettﬁé g‘ﬁp\ﬂ%r%t :%ae%%%%l,or}léagng‘ati ﬁlﬁec%ra:ﬁ]\?i ng
rack 3lis driven tqg slide.forward. Meanwhile, the guide_ sl ot . f. the
driving arm 32 ref@dini ig eigaded RILRATE ¥ SFOEpST 315 6 &HE%gF%%éhg rack
31 consists of a frontwardly and rearmg%gl, ext;gméﬁ$ljnear region Gs
extendithg f rdmnsaridand YedBwid? & dhedi%n Fd SIPWIMS dfe portion Gn
extendi ng obliquely fromthe front end of the |inear regi to the

on Gs,
outward fromnlaengl ©f e FqLdininy oIRs Wofy 1 ﬁh%e%%&ilr%eé’rl%% Gs of

the guide recess 32g, driving force is not transmtted to the driving arm
32 even whersudmnly inddiPr%0 rack 31 noves forward. That is, the driving arm
32 can never be urged and turned in any direction by the driving force
regardl ess of the Big.di4fy irpweemente lefmater Wrdnassy Sk PBL W& t he first
pin 31p of the driving rack 31 departs
showing a clamper with its spring expanded;
15 Fig. 41 is an explanatory cross sectional view
showing the clamper with its spring compressed;
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 tray;
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:



25 fromthe linear region Gs and reaches the oblique region Gn 33 of the
gui de slot_ 32g as shown in Fig. 15, the driving arm 32 starts to turn about
the pivot 32p by the forward novenent of the driving rack 31. As the
driving pin 32q at the other end of the driving arm 32 remains engaged with
a 51long slot 61g of the main tray 61, tRB& pivotal novement of the driving
arm 32 transfer the driving force via the driving pin 32qg to the main tray
61. This allows the main tray 61 (or the tray unit 60 including the nain
tray 61 and the sub tray 71) to start sliding forward. 10 That is, while
the first pand3lp 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, driyingafosce perspéctiansnievedfta vaetilcalVingparrn 32
even when the driving rack 31 slides. In other words, the 15 driving arm 32
i s inhibitedst-QohdliNcbRphiak égﬁgpbb@nw1fheafE@ﬂﬁéﬁtﬂbﬁaandlskadwavdly
extending I1near region Gs of the guide recess 32g fornmed in the driving
arm 32 acts as a drive inhibiting nechanismfor inhibiting a notion of the
first disk support nenber (main tray 61) caused by the 20 driving arm32 in
accordance WL LBReSkLYl agﬁgghpt BRtOknkhensbheipg member (driving rack

31): en t riving rack her travels forward, as shown in Fig. 16,

the pivotal "Dveg%@teég\%ftt@% didnd N 2EdPq gTbea&ﬁaa%d dienegoagegbenat | ng

the forward slid movEerren ray untl it rawn out
from 34 the drlve uni, the.resul.t, .t 1 t he
(second) pOéPtl8ﬁl®HEW&thgedI$ECE&% @ IF & Q% &gloa e§gxgﬁé%§u%§|de of
the disk drive 1. Wien the electrlc 21 S rotated in a.rever

di recti on, @ﬁ&qmﬁiﬂxﬁ&gr @w§fg§rav Sba&kﬁﬁpd aﬁ&etﬁgrspectlve v ews
of disk 1loading apparatuses El and E2 (e.g. personal

10 computers) respectively which are loaded with so-called CDs
or DVDs as data recording mediums. Fig. 1 illustrates a
personal computer E1 of 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 substantially 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 1is 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



tray 61 is retracted into the disk drive 1 until it arrives at the first
position over the turn table 45. By the foregoing manner, the tray 61 can
be noved forward and backward between its first and second positions. 10 As
described, the main tray 61 (or the tray unit 60 including the main tray 61
and the sub tray 71) is operated by the @diving rack 31 and the driving arm
32 provided in the disk drive 1 and nounted 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 Wil | rbgsneededdf 8y thesdiskcdoidenyl ys phevbde# Watk af trileunihy 61
can remain free and flat. Wen the disk drive 1 is placed in the vertical
position w b thevingy &1 mxposetray tdle kawk faceubt herey207ls fiormed
possibility to soil hands or close of the user, also, its appearance can
remai n favokapheads ] gormane e trﬂaﬂrﬁl}’t@@?v@ﬂti onghe dingkndtirye.61 tiksto
essential for avoiding any undesired collision between the turn table 45

and the t ra)éugiabﬁ:t%n@uréd}&at&e 25 thayqaiorwar daand dhackway dr@yenentot 0
Vv

hol d the traverse 35 unit 40 as a parts unit provided with the turn table

at i1tsdown Sitio he omg%%r {Rve h r rsgiumit 340 is
carrie& outg@hEngthé dg?gghgogrn1 Séna|ng%ﬁ%§%%¥ia?§5.%rg i?l%grrﬁéd out
while the first.pi . LV y Vi i ot
frontmardlybgﬁélgggr%éggggug§égﬁdgﬁg Fﬁ%eggﬁgeé%ogk%s%gggtHggguggeag%%t 329
in the driv%ng arq132. Fig.t 17 is an explanatory plan view of the driving
arm the suBSr §6R12ARE HE Y hter mediate frame with the tray 10 retracted.
And, Fig. 18 is a,cross sectional view taken .along the_|ine Y18-Y18 of Fig.
17. Furthernnre,TﬁFg.&ag%s I ¥pl dnali8dy AP vi %vo?pPﬂée ri&?#%Ochk
the sub rack, and the internediate frang with the trai Séarting t he

forwar di ng &AfifdEudrd FiQy. 2DY iSYSL el JektRedtFortHiSKi EAPI5Y aRER2ZIASHG t he
| i ne Y20-Y20 of Fig. 19. As shown in Figs . 17 and 19, the pins 42p proj
ecti ng & r omopsiatedef timnd botght , herbeenerl t hencht eYPEHI G € f PRFE 4215 t he
traverse unit 40 (that is, supporting pins provided on each side portion of
the parts umiepeslingr eo20thggageeptidiarh eodr eopeidileg veft thal Wots Ly
(See Fig. 8) provided in the vertical walls of the drive base 11 so that
they can sl ictdeapwarcdsndtdewdwakd driiveaddi 1$ one-cadlddstap-wads lafyaute
pins 42p are inserted into two groups of correspondi ng guide slots 31k and
35k provi dedrae .t he@3Harsi dvesumhareshef trieey dmii i a3 budne t Hdrssub
rack 35 36 respectively for engagenent. Mre particularly as shown in
Figs. 18 andiilk tdigwgui de shot a3lkernithe dpoyibfonacks 3lpldaed exiamplee,
has a relatively long |inear shape (a frontwardly and rearwardly 5
extendimng | iHwarzdrigiopds)tiain,t he real mndirawiipwaraly reddigueal |imegre or
curved shape (an oblique region Kn) at the front. Wen the tray unit 60 is
at the firstyipasi bir9Bei M thetdbsk drism cui(t§ee Fimssthermak,18)heanetiod the
pins 42p of 10 the internmediate frame 42 remain in the upwardly oblique

region Kn of the gyi dgSihpt+3d¥) apdah@ncsut hert rauer §esknidrive 1 in a
horizontal position is placed in a vertical position, it
can be drawn in and received in the disk drive 1 without

20 difficulty. That is, the disk drive 1 1s arranged
effectively responsive to so-called perfect layout free
requirement.

Figs. 4 and 5 are perspective views of the disk drive
which is placed in a horizontal position with its tray

25 drawn in and out respectively. Fig. 6 1is a perspective



40 stays at the upward position. This defines the recording/reproducing
position of the turn table 45. As the driving rack 31 is slid forward, the
pin 42p 15 noves downward al ong the guide slot 31k thus lowering the
traverse unit 40 (See Figs. 19 and 20). At the downward position, the tray
unit 60 is contenplated not to interrupt2€he turn table 45 during its
sliding novenent. The second pin 31q of the driving rack 31 is engaged 20
with the first engaging portion 33a of the change | ever 33. Accordingly,
the change lever 33 is turned in a counter clockw se direction as the
driving rackid® abvedef diwir dsivsi hcelahedsénondvengagehgrpdition ¥3bhat
the other end of the change lever 33 is engaged with the rear end pin 35p
of 25 the swbsraeky38rattheostb rack 35 is slid backward as the 37 change
| ever 33 turns in the counter-clockw se direction as descri bed above. The
gui de slot 35k ofst hgppaderntackrdh has adrewahisel ynl onge | diesr ¢hape at the
front and an upwardly oblique 5 |inear or curved shape at the rear which
are oppositgck8rihiagt W e opse ént henguhdeosl obondik mife tieinr tvapg elack
31 as is not illustrated. Accordingly, when the tray unit 60. is at the
first 8Os tian dnJde whek deive Lin thRePhRy i42Rtaf tdes ik dilyt eanBditake
frame 42 stay in the upward oblique regions of the correspondi ng gui de
slots 35k a he, ttav i ins: hen l4d way de pesi tg1on. As
t he sub rac@qig ﬁé é?i3&%§E§¥gﬁﬁ¥pt%§lg?ng%fggdhéég Eggn&gid along their
correspondi ui_.de sl ot hus .l_ower.| t v : unji14Q.

descri bed, @%@gdr9V1ﬁ%l?%céégﬁéagdlfh SuU régﬁ g%éa§%§g%é§%sg%%l%gonﬁs
respectivel that the ose.to_si faces he. t e it

which are péF%&iéﬁ“idn hgggﬁeg? Eggh% ppot i#%ﬁ%iﬁl4é%¥p§%§y gd éﬁg%he
side face of the 20 travyerse unit 40 ., s.engage i,th the iLde sl k of
the driving &cidiFk of tRe t§aPIECEFSGE @@%q%TqFﬂéygﬂ% F%%kgégg 5%3 th%élide
novenent of the traverse unit 40 is guided. Thereby, it is possible for the
traverlfe uni@#@l-o conduct stable lifting upward and downward notion
reliably. 25 Further, as described, the sliding novenment of_tEe .38
driving rack 31 @l ows beteomatesd rikme SR8 1Safe Risthepddfki fyive 1

internediate frane 42 to travel al npbst at once ,
from which the disk tray 61, 71 are drawn out the disk

drive 1 is hereafter referred to as the forward side of the
disk drive 1 aﬁd 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 is an exploded perspective view of the disk
drive 1 placed in the horizontal position. As shown in
20 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 fundamental 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



bet ween the upward position and the downward position, hence changi ng
upward and downward position of the traverse 5 unit 40. For. lifting upward
the traverse unit 40 | ocated at downward position, the electric notor 21
should be rotated in the other direction to nove the driving rack 31 in a
reverse of the above-mentioned forward diéPection (in the backward
direction). 10 Pins 42p protruded respectively fromthe side face of the
internediate frane 42 of the traverse unit 40 and guide slots 31k, 35k
provided in the driving rack 32, the sub rack 35 respectively act as a
lifting upwaidkaddidewhwaespeethualym for |ifting the parts unit (traverse
unit 40) 15 upward and downward in associated with the slide novenent of
the slide nenberagdrshewng irackigsd). 4Ad lexpi@imedombornentsheidi ke ddigE 1 is
provided with the lifting upward and downward mechanismfor |lifting the
parts unit ghkiawerse(angt 4@)vepvarm and dhsmgsr dléve?033ssociamedbaseh the
slide novenent of the slide nenber (driving rack 31). Also, it has the
drive inhib%&hﬂg me¢hagh s6h f afi i nhigy t idigplaimmid onatkrheatei nactanlay
caused by the driving arm 32 in accordance with the sliding position of the
driving facgréhdw IWig o h@aff@\YsU'ﬂiy%eGQJf25ri]@§aff@@méH tdie £héStsupdsick on

0

that corresponds the |ocation 39 the turn table 45, until the driving

rack 31 reaghes. o adnedslerdedpast Liofctily oREi 81 ghtl he iEAvetr,ay 61
r |

i s inhibited by the ive 1n I'ting nmechanism™and the traverse unit 40 is

| owered (accor digﬁgl yfowgw%}{%%@%ﬁi s?/ﬁavlq &rée(cjﬁr?& the samgd i mhye the

lifting upmépd downwar ani sm en t Iving rack 31 reaches to

t he predeterm ned posjtion he inhibiti the.dci nhi bi
nechanisn1i§uFI%%%ﬁﬁﬁb%ﬂﬁi%%e%) i%CE%%§8%iP%%nggéﬂéb¥$S§ E§pthgag?i&fhg
arm 32. Therefare, the tray unit 1Q 60 is never driven until the turn table
45 teaches EVOYbLRECHSLE Gr?,mp;tr%‘lt eoler]tt&’er aftai ofi I5et ween the turn table
45 and the tray unit 60 can be avojded reliably, For draw.n outk%h tray
unit 60 or novi nghendafa WiHg ratkiBIlHHeE hd ?%H‘ﬁ%r agfr @n&t %’gﬁj,v eéf §%,
for moving the 15 driving rack 31 forwardly, the end of |owering the
traverse unid MOURtingt PaRest et WALIAR SREHTATH EPRPATERESorty) itg‘ﬁtl sk
earlier than the start of turning the driving arm 32. As described, the
lifting up amivtowh efet mounteder seRgnishann (ihadetailt He' | F#¥ind up-ifhd
down of the turn table 20 45) and the sliding nmovenent of the tray unit 60
can be condusterhlds ahspei esf ofthet ided viey b@ﬁ%lﬂjcoﬁﬁro$mbﬁ§aﬂﬁéaiﬂydi%g
movenent of the driving rack 31. Therefore, it is possible to allow those
nmotions to qeettrarsquidthl frdme serdpes by argaken ofiew r elTathie/ el gasenpe eunit
constitution. 25 The construction of the tray unit 60 wll be expl ai ned.
40 Thergray 4mi is600i hel utesmmasidiest Shtownan nikngs. oBeandgl(d,1H hef nelhe
tray 61 acting as a first disk support nenber for supporting one side of
the disk 3 apshdderssd 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 thepdi skodn WieNnatbeidi sk driye 2,i < atedvenstheindartdcal
position as shown in Fig. 3, the main tray 61 and the sub tray 71 arranged

SUbStantialgﬂnéfu@@%a | gl aer88CcRagthan fRoRidepoGeta Hburt Wy CBasdeodi sk
3 is 10 loaded partirally (at a lower half). The primary conponents of the
tray unit 604 ngluging,t | ay 6L, dh&es W day skl fandrat gt skggui de
77 describegw+g§%rﬂ%ﬁgrpgggg?§%P§%n§§e%Bf a plastic néierial Euch asg
synthetic resip, 15 Jf ' ANe { Ot rid) 61caBdgthg sub
tray 7 b(pre Jé‘F'Iébla?/fd b%t %Iecgf&t%ﬁglﬁlt ?(rao pr eglg aﬁB %gg%lgmof t he Sri matry6
conponent s of e tray_unit .60 i udj .S ui 7) i of,.a
substantiall?n%?gﬁsﬁg¥§ guﬁﬁggff%ﬁ%%tgggg%?gt%g g%%%d?g%%é 0 tﬂ@gﬁ%aéeunit
60 is 20 remarkably i.nproved, and it .| ooks so, ni exnl ai ned it
i s not neces§¥Pyat eﬁ?@@?ﬁﬁ aﬂym8ﬁﬁp8ﬁgﬁ%§’fg?edgﬁéFﬁérgggh%agng? ?%ge
racks nor driving gears etc. on the main tray 6 especi al | n .t ck
si de thereof §t A@@@ﬁﬁlﬁﬂyﬁn44§ﬁ1%ﬁp?%%%Tl%gpﬁ?% §P§§i§klgﬁ%%%$t9%gﬁ2g%
surface of the main tray 61 _is nade of a substantiallg.

12 cm in nominal diameter (a large size disk 3) but also a

25 small size disk of 8 cm in nominal diameter.




41 transparent plastic material, it is possible for users to confirm
visually whether a disk 3 or a disk 5is heldin it or not, even from back
side of the main tray 61. Thereby, it is possible to provide users with a
di sk transfer device 5 which is very easy to use and very convenient. It is
to be noted that, for exanple, acrylic reégign can be used as the
substantially transparent plastic material. As best shown in Fig. 10, the
main tray 61 has a | arge dianmeter support region 61D thereof for supporting
a large 10 size disk (of 12 cmin the dianeter) and a snall dianeter
support region 6tBet hernoetstonunduppdr talng arsmiaidesizetdavkrgef b8semiiln t he
dianeter). The snmall dianeter support region 61S is stepped down by a
predet er m ngd §inStcdnce dvcadd heorhpdgentth asetler asuppdntrtedilen 63Dahbus to
conme closer 15 to the turn table 45. Further, as shown well in Fig. 10, the

large di a”é%»%k%pwﬁicreegd@ne@@ heeCabingeted tan supperhetibatansiranet ward
annul ar portion of a large size disk 3 except a center hole 3h and its

adj acent poybi 9R. JTR%18ER! bu2Radhageber tauPReRyeLeai BASsE1S1.s al so
configured to support the nost outward annul ar portion of a small size

di sk. TFhe smal | di,anmet suppo. regl 5150 4ihs, MBj i r AL R} S@nkas

cl ans g% thereofq% dviggd ?gr %Id?ﬂ%g%%e péfié%gggl édge ofc}hé%{omer si de
of a small size disk. 25 They_are c e of qugg%n Lt Rt HiRher a
edge of 4 rﬁﬁgrﬁﬁmﬁﬁ¥% E@ Fﬁg ﬁéggﬁ% of §is Srwhiﬂg @%dﬁé i

sidée o Si ze en when"the disk drive 1
is in an inclined condition,of ich.the ,angle of inglipati I er,
pr edet er ni né&F vhfb%s??%5?$hér% %%bn%gr &%Fgc%? %;m?ﬁgag aws %g§a?g ist
preferably provided 5 two or. nore (three in this enbodijent) at the .|ower
hal f of theRreRtdes t Hathi sﬁla?{%%‘gl%b?éﬁ%s p|4§ceg%i njcgEe Oelf']fic%}Slé)e
position. Alternatively, the single_claw 66 nmay be provided at th
| ower nost  ofcamens ayhgueqts sfhe ﬁéogﬁapaph%§ﬁ&ngn4§?hﬁc?PEWESf%Phé“b|ams
66 will be 10 explained later in nore detail. The tray unit 60 i s provided
with dQi sk efuisde 7 memees uPYFhg aSprFHPYS BEURRTur §ithgP ¥re CRERASATafabl e
of urging against the main tray 61 the disk 3 (of a large dianeter) held
bet ween t he spiimg mehychs thend tasd isumamgr .71. The 15 disk guide 77 is to be
di sposed between the main tray 61 and the sub tray 71 and has an arc shape
contact portion 7ftse capamsobamntéctingulinadtdd ki pgare fofur hil ealgendf
the disk 3. In particular, the disk guide 77 is nmounted to the sub 20 tray

71 for pivotlsimweens awouthatpitiot Trbvpreei dexbat 4thecdn oftloand (is
thereof. More specifically, the disk guide

supported in a floating condition) relative to the
15 intermediate frame 42 within a specific range (that is,
within the elasticity of the floating bushing 43). Since

the floating mechanism is well known, more detailed

illustration and explanation will be omitted. The

intermediate frame 42 also has four retaining plates 42a

20 (See Fig. 9) at the four outside corners thereof, though

not particularly utilized in this embodiment, for retaining

to the intermediate frame 42 by screws 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



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 is always urged by the urging
spring 78 towards a 25 direction to pivot toward the center of the nain
tray 61. 43 Fig. 21 is an explanatory side view of the disk guide 77 and
the sub tray 71 in the tray unit 60, andZ28 g. 22 is an explanatory side
view of the tray unit 60 drawn out fromthe disk drive 1 placed in the
vertical position. Further, 5 Fig. 23 is an explanatory front view, seen
fromthe arrows Y23-Y23 direction in Fig. 22, of the tray unit 60 drawn out
fromthe di skldsi thekreplfacedTha theevredielk fosime ci2 s shppartadt hgse
drawi ngs, the disk 3 is partially received (the | ower part thereof is
recei ved) i Rhtharpeekets:0170thebweanthbegoiibde piay @2pasd thetsils teay 71
and then urged upwardly while held directly by the contact portion 77a of
the di sk guide 14%+ A FhowAdMBbenS Reift Al | %o | 8hEl g¥ive2baed 22, tHins
allows the disk 3 to be held stable in the pocket 70 as sandw ched between

the upper stepeof wi2qkhe thar 38 9kanRt 8hsBURRON(L I @GleOR rAlErek wig thaion tray
61 and the contact portion 77a of the disk guide 77. As best shown in Fig.

23, the sub.tr n gagi ctkan K)gof 1, P [ t end
t hereo forl§n3§6%%§%$qb tﬁﬁghgggggggg?gF%ef%E%% {¥%yg%1?9%%??gv?h§k%%5nain

tray 61 has,3 gyl de BlGOVE, OLEaL8UOnh! RU0UhR BOOYEELDE OUbdBHd Mit! OSe

to the edge there along t rection o I ng nmovenent

frontwardl y, and dly.of the disk drive, jth i ing Ryt
T1a 1 ecel ved By (HE GO d 37 Bovet €18 Lot né e T an oS o ot PAT M B aged

ith and slide f d and backward in. tion_to the mmin .t 1
The t oy unkRe0 47 i Shenbatl Fent 1 b0t he BPeh 4 TR B SRRITE by

the main tray 61 and the sub tray 71 and to be transferred ile.hel
bet ween t he nt¥REGTHE MY S ﬁﬁe agr Stay the. %cvc?r d#ﬁ@?y\ﬂi tth{jﬁe%cﬁ sk
drive 1 placed in the vertical position, the disk 3 can be | oaded and
10 explained later in more detail.
The traverse base 41 carries, as illustrated in detail
in Fig. 9, the turn table 45 for loading and rotating a
disk and the pickup device 46 for recording and playing
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 motor gear 51, an intermediate
gear 52, and an output gear 53 and a rack plate 54 having
rack teeth for engagement with a small toothed wheel of the
output gear 53. Moreover, a guide rod 55 is provided
20 extending 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



unl oaded on the two disk trays 61 and 71 wth relatively ease and
transferred with stability. Mdire particularly, the main tray 61 and the sub
tray 10 71 forma pocket 70. A part of the disk 3 is received and supported
in the pocket 70 defined between the main tray 61 and the sub tray 71. And,
the disk can be transferred in this supp@fed state. Accordingly, even when
the disk drive 1 is placed in the vertical position, the disk 3 can 15
easily be | oaded and unl oaded on the two disk trays 61 and 71 and
transferred with nuch stability. Since the sub tray 71 is provided
separately plathe B&i randaylébaktle éngko@dcanithustie spst t &by SSi-nply
the main tray 61 with no use of the sub tray 71. 20 Accordingly wth the

di sk drive Acpbaaedgill,t hehdopizanpaldguisid i é6, cdre biesku@ran thgetdbaded
and unl oaded from above onto the main tray 61 without difficulty. In
particul ar, wihg thay rdeikt pd@ties 5pr atbded thet utide wovdi 6§ .mechani sm f or med
by the disk guide 77 and the a 25 urging spring 78, thereby, the disk 3

hel d between therpRi Nnmotdb tgeal 641and t hexsubyt rayinkd cap renai puypessed
against the main tray 61. This allows the disk 3 to be held with higher

stabi | igty ang transf epy %&%ﬁ}dﬂqﬂd@ﬁl ¥ndPVERBRLS. eVeReWAgAviihg Sdrtd he

vertical position. Accordi ng it 51s possible to determ ne the distance

bet ween the o@%ﬂgt 3% c@% g e %@&t )% r?k Q1 1€l atiavehy th@08ri Athe as
y ar

there is space el'ative large di stance between the main tray 61 and
the sub tray 71, the _di 3¢ ed ﬁgg unl ed he €{ stangg (the
pocket 70) é?ﬁbenaPﬁ8m§§B 10???§§%é%%9an 1 mﬁ?%%%uchaé%%othneés and t hus
protected from accidental injupy. _As the result, the h i t jsk 3
will be faciFieHEFIGF IR ié%,aFﬁ% %koﬁﬁPHE ??%ﬁagﬂghéggo% gcp%%%%tion
77a for contacting directly a particular portioon of. t.he 15 peripheral edge
of the di skP3H& gﬂbetvélfﬁ‘y e ptlrcji}“g SfS HE sib rﬁé{%n?ltPog%]%ledﬁ sk
guide 77 is able to turn in _a plane parallel tq@%¥e diék 3,,and r i.ns

ur ged ldyai natl hhetlhai Kackap ety 4 nelaldr §ihisy Siidy B?e%E%BPméiﬁﬁhethe
di sk 3 when pressed and retained against the main tray 20 61 mjllzgg
protected fromramahlyg AY for iterqslirthdnd greRidGEtd gt td ghid3 62 i ng)
di sk side. The disk guide 77 also has a projection 77p protruding toward
the sub trayhal.didien addedlisk the dazy tablassembl ed to the sub tray 71,
the projection 77p is 25 accepted by a correspondi ng el ongated sl ot 71g
provided in 46 Althsudh t met 78hoWhe etbagateavetst PEFS s4do BhapeEvas to
follow along a turning | ocus of the projection 77p when the di sk guide 77

turns about dlectitiidimgtstppod tsyidldimpt@d for atrexiptanthoryushdeaylew of
the tray unit 5 60 retracted into the disk drive 1 placed in the vertical

positipn. Anbs 4Hh@. aRSth&ramnoespl @pat dry vinde thieew iafkupheldwiaye ubbt &0d
seen along the arrows Y25-Y25 in Fig. 24, retracted into the disk drive 1

placed in the y&t+€Bler circuit board mounted on the back side thereof

for controlling 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 and 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



position. 10 As shown in these drawi ngs, the sub tray 71 remains covered
with a clanp board 81 when the tray unit 60 is retracted and di sposed at a
position (the first position) corresponding to the position at which the
turn table 45 is. disposed in the disk drive 1. The clanp board 81 has a 15
gui de groove 81g provi ded on the back sidd/ thereof for engagenment with the
projection 77p of the disk guide 77. The gui de recess 8lg extends
substantially straight in forward and rearward direction fromthe front end
to a mdway, and then extends in inclined direction outwardly to 20 the
rear end. Thedstpatghbraegibreofithe gin dehgr odveév8lgbasesolkonfimurdd as
to stay substantially equal in the |ocation to the projection 77p, in the
assenbl ed strabe tefaridhand dednial ldivden sihe of skhguddek7ariseurigedinid
pivot toward 25 the center of the main tray 61 by the a urging spring 78
47 (See Fi gy 2kvilienehone, sehenrlifg iy ahedifialinb@rdrawn .out from the disk
drive 1 placed in the vertical position as shown in Fig. 22 for exanple, is
retracted fromits o i.0e: pogisti oy 5 t fdmsSt3posit iR, dg1act ed
bosi tion) as shod iénﬂcé?lgs?ﬂz?l%ﬁd%,‘E?"ﬁﬁagf‘é’ﬁggt b PO fhe O ok Jqui de
77 travels str.aight_w u hapgi.ng. - Sl 4 [ ' Hh

ho ?]é)elgl%{; a{%\”érbg Ln§NBPIL %fé}& %%3?;8 o4 Eﬂgygk§l6eglﬂad§e 11

remai ni‘ng u e a urging-sprin 8 "as i s guided the straight

regi on of the guide groove 81g. 10,1 he y Ui i -
i nwardly, tﬁgé%wﬁﬁﬁéﬁé;lwﬂﬁ$ r%Fe1s‘%%?Ma?é?yoggg%sgggiégd ﬂ%ﬁ %g%%c i ned
region of the g roove 8 T

i de, . Th I t he, J i 77 t dl
al ong the ela&‘i[bg%l%gl | B %?ytT‘ugéjéIfJ%i{lga§lgrng.2gg\ébﬁf@gep%&%\éﬁﬁaﬁg é%???%

is shifted outwardly, the djsk guide 77 tgﬂn% domn%pnd b uté%ge piyot 77b
as resisting TRfEmsEC thedur gt ngP r BReeh oM thePs GRELAGTS ;Lﬁ} ‘as ‘shown i n
Figs. 21, 22, and 24. Thus, the turning position of the disk quide 77 js
changed. As 3RRCiEistallyt neher 853VagJorihe3di 3k SUBBAFfsE ¢ MatF FO%d t r ay
61 is canceled thus releasing the disk 3. As the disk 3 is freed from being
pr essed againmstendret gl e trlans Pataklrl fie stheoddiivokatt res Pt hgti® t he
turn table 45 in the disk drive 1. Therefore, at the first position, the

di sk 3 i s nevierot epainddpbet W&o, t Hdaredni g raym632ahdst ife Bikdke gelefe 77
Accordingly, there is no 48 fear of trouble caused by an interruption
with the maidedrayf 64 amddeherdiiskdgusitepd7 ankera t beedeskring neshdéendhit o
the turn table 45. Mre specifically, the pressing state of the disk 3 5
agai nst the pedvideayiflthadniiéleepeasednstthieeeolfer eds cidrs bpuiéti abdy
switched to each other by a relatively sinple constitution of an engagenent
bet ween the PyQj £€4{9Nir 7dn psoahsled witth he £iskt grinle3 Ty andthbedguitieg
groove 81g provided in the clanp board 81. 10 The main tray 61 in the tray
unit 60shas theyekongaihed &lieti il o fpr3engagemarbdwitbh diwe diriving phok32q
of the driving arm 32 as best shown in Fig. 10. Also, atray slider 62 is
provi ded on the pgarrepd pigihesopsn tray 61 for pivotal novenent about a
pi vot 62b and remains urged by 15 a spring 63. The tray slider 62 is

| ocat ed adj acent t he:al.o d o] ndf yngti t 9o oty A a
positional error % e(ggﬁggig%$§?0?§%hgﬂgggy?ngr%?2ﬁ§2§?ﬁ¥hezdfféﬁig arm 32
in the asse S .1 he_di ri : {9 Fi.g Ozra
sensor Ieve?P%ggFsggbgﬁgéﬁﬁgdpgg%ﬁﬁg F%g}%gh %ﬁ%ﬁ e‘%ﬂ%w@ﬁgilﬁﬁ %§$a32
retaining screw 7

(ELLI 19SS, ISRl P B TRIE SR e e Bl
o PLYBRL TBYCIENL dboul & plupt. T Lo gek L0 sepser cLatg. TRy The
driving arm 32 with a first disk support member (main tray
6l).
As shown in detail in Figs. 7, 12 and 13, the drive
base 11 also includes a sliding mechanism for actuating the

25 sliding movement of the driving rack 31. The sliding



49 Further, as shown in Fig. 8, a lock Iever 38 (horizontal |ock lever) is
nmounted to the rear end of the drive base 11. The horizontal |ock |ever is
capabl e of pivotal novenent about a pivot 39p and | ocking the sensor 5
| ever 72. The horizontal lock |Iever 38 remains urged by a spring 39. The
action of the sensor lever 72, the verti @8l |ock lever 74, and the
hori zontal |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
out fromtheedhakishi ¥emprpbasedni alebervernotat Pbsi &i matoFupuhéey Eig. 28
is an explanatory side view of the tray unit 60 drawn out fromthe disk
drive 1 plagedrinihfebeert 23al abs posiddmblAs aespeabed24 ac2br dndg260 t he
disk drive 1 of this enbodi nent, when the retracted tray (refer to Fig. 26,
for exanpl eyhis gdhawa snfy tduh sl sks dsfve puilnstalderdt i2u t henheuicpant al
position, only the main tray 61 is driven (refer 20 to Fig. 27, for
exanpl e), apdatheedisly 3 Sihtapabarhed gRad At MEEEd thbéEwkeadedeon
the main tray 61. Wien the disk drive 1 i's placed in the vertical position
(refer :to Fi.g- , anple b e L.Nstray 6 t ubtray 71
5 bg%&é?hgggﬁsgﬁ oRkeYne gpgphg gBBLNokray %u@@gy Beasuby ﬁgld

are driven, 31s tran red’in a 25 state whéré it is
bet ween the_t tr d : ' ' hani he, dbsk
transfer beﬁ:\‘R/eWZ)ﬁa tcﬂ%ﬁﬁ%i%ngg% %Osf)tqcl %f‘g%%f{ﬂhgﬂvgﬁ%l g@%?ogé%?oﬁyang a
driving nechanismfor_drivjing, the tray unjit 6 il -no | ai 5 As
descri bed, Eﬁéeéeﬁﬁbraqeeg#pgﬁ F§a§SUn:%d£$% 8ﬁ§%%e§ﬁ g%gfo?%%hgrgﬁgn ray
71 by the retaining screw 73 (refer to Figs., 10, 21, 2 24, ,.26-28). .The
sensor | evePe?E i2S -notM i xddq PHHUT ¥ nﬁ6o%ét35b¥b§égr §t$1abf%Pﬁ
retaining screw 73, but is supported by the shaft portion 10 af e
retaini ng séieersrsdandied t Wekanl shiesgec: &b aBBgt r sffﬁﬂ‘ioh pé??i & of
the retaining screw 73. Mre specifically, the sensor lever 72 is supported
so thdd it d&de Swilvgnor @glck Sdl-ative to the sub tray 71 while hangi ng down
with its self-weight. 15 Accordingly, even when the installed position of
the disk drive 1WhensHiffe edlaptiricsmpofieki Rdt iloh ¢rergihedhoitSorfmlving
position is changed, thereby the inclination of the sub tray 71 is also
changed, the&enrsars | evansiltrednivas gheharged asuhegyi Ag, déWwe strialigiat
withits self20 weight. Therefore, when the inclination of the sub tray 71
i s changed, ydie i 2g) | nati atheof gehe sssamkdy 7{ithel prilievt ogedre 8énsdihd ever
72 whi ch al ways keeps vertical position by

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 11 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



its self-weight is varied. Fig. 37 is an enlarged explanatory view of the
sensor 25 lever 72 in relation to the rear end of the tray.unit 60 51
(including the main tray 61 and the sub tray 71). As shown, the nmain tray
61 has a | ever stopper 61j provided on the rear end thereof. It is capable
of stopping the novenent of the sensor |éver 72) As best shown in Fig. 10,
the 5 |l ever stopper 61 extends in parallel to the rear end of the main
tray 61. The distal end of the |lever stopper 61 is sloped at an angle of a
to have a tilted edge 61k. Mre preferably, the drive base 11 has a |,

proj ecti on phetkeltiaproviteddonechéoneaf Ehe rabpbden(pEf BRet 8LEFEE1C10 10
and 37). It is capable of stopping the novenent of the sensor |ever 72. The
top end of mbeopr @jlectdronbpi eetetijined Hwpeditchingeeosn@idhge ©f thewhich
is greater than the predeterm ned angle a (the first angle) to have a
tilted edgetfdkswibcMBenitvhendi $k.drive 1 (with the main tray 61 and the
sub tray 71) is tilted fromthe horizontal position, the sensor |ever 72
hangi ng down strakgldhoMd hint srised f-oei gt aedailids nete t dudliengodse lléver
stopper 61j before the tilting reaches the first angle a. In other words,
the 20ssensqpchauer 72 BawerrJAvessi provifes! oppshaped tepages belruremd he

| ever stopper 61] and the rear end of the nmain tray 61. Therefore, at the

time, even if fhejmi ayuBlrhgxdsbven apd sdti thd o5 vend asidei wempy the
driving ar mr§§1,k §% 't hgrﬂséub 1tlr a;:/ 71 receives no driving force. In this 52

~condi tion, M@gc%uqi%rgyiJ&nkg§98c§g€%§gggEh strat esi gd hgeflbak QEhﬁﬁd}vﬁgd

only the main"tray 61 noves forwar rto Fig. 27, for exanple). n

the tilting %&%gﬁﬁﬁceed?ﬂt he L&{ggggﬁr r’gyeg?{\é%&f}ig lSJlnI?I Ptali‘%li%p]sofol evgr 72

cones into €l t wthTtHe 1 ever “stopp fhe tilting angle

hes th d t 1 ned,val th 7 '
ngagenent WELROBSL FAHe. T bvBRastngir BH Yo T RE f 91 P85 BF 0nd THE

projection piece 11j of the drive base 11. At 10 the t as 1 faorward
moveret of lthe f8&nséPriaver #8di PReEYRTL: P HT e p&o%?der&vfao%&reﬁ g

ece 11j,
the tray unit 60 is not allowed o nove, forward. Thatlisk tlhe tra¥6un.ist 60
is kept in tifamtaidly agfshbhd idisd gdrdge 1). A lock lever -

provided at the side of rear portion of the sub rack 35
(refer to Figs. 8 and 13). The lock lever 36 is mounted on
the drive base 11 for pivotal movement about a pivot 36ép.
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 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
movement.

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



When the disk drive | is further tilted so that the 15 tilting angle
exceeds the second predeterm ned value ~, the sensor |ever 72 departs from
the projection piece 11j and rermains in engagenent only with the | ever
stopper 61j. Then, when the main tray 61 is driven and shifted forward, its
driving force is transmitted via the |eveO stopper 61j 20 and the sensor

| ever 72 to the sub tray 71. Thereby, the sub tray 71 noves forward
together with the main tray 61 (refer to Fig. 28, for exanple). In this
enbodi ment, for exanple, the two predeterm ned angles a and ~ are 35
degrees and3B0tdegsees nedpekt thel paidstHewewdr., Rlseyhengube rasdi f3%d st o
any desired conbination 53 dependi ng on the shape of the sensor |ever 72
and the | eveursheppers16Y . [Sidicamddie prtg ecéngagpneceréddesss Pidgvi detkeon
the drive base 11, it restricts the sliding novenent of the 5 main tray 61

(of the trayounicwi®@ migil 1bhe dords nphed theadieslendr iwiechl ekeeelsstidie
angl e a and reaches the angle thus |ocking the transfer action of the disk.

| f the di sk aRs &fhea0ldcan 1iese3Wsteched by slight change of tilting angle
of the disk drive 1, for the user, 10 the disk transfer action is

uni ntentional |y sw tehed Thiss AINGYS 16N ars Wh SRRSO LN A1
S

t he di transfer action, us Tesulting in the inconveni ent performance
and unf avor ab| |J akili t .skxdri L D USE; joiq diggk 1 of
this enbodi g@ﬁ%ulrd;%gpr%vi 8‘8 n\%t hmgv?%ck3§5 %%E%%J%Q%t S@o‘ﬁ%ﬁ?y areh i B i oh
the disk transfer actiaon is be sw. i, eby ot i i voi d
such unst ablsg'l GG Bt %%ce)th(ﬁ s‘i”a}ﬁ @gdffclt]bn%{}s'e éllrl{lc? tcgl% n‘i]%a\ft/apiaE &3:
above di sadvantage. It is be noted that. the horizontal positiaqn . he
20 di sk drive P&R‘??ﬁﬁle@nasﬁ&l &Ntea%aﬁ%i][]i oﬁ?rapydﬁg?gnfnl g[e?“yen%orl?{zognt al
position, and a tilted position at,an angle to the horizontal position
which is eqidial® RATaRY &0 tHih IHeS i gascte alr'ﬂglagooélhc ,&Itsso,plt‘f‘f)e@vfe#?l cal
position of the disk drive 1 includes a vertical position, 25 a
substarlial |y vertheathpeget LeHeradd &as |13 e§ipssi eRgaIARY portion 33a

provided at one end thereof for engagement with a second
pin 31g of the driving rack 31 and a second engaging
portion 33b provided at the other end for engagement with
the rear end pin 35p of the sub rack 35. The change lever
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
diék 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



54 an angle to the horizontal position which exceeds the first angle a and
is equal to or greater_than the second angle Vii. As described, the

transm ssion of the driving force can be switched between two (first and
second) transm ssion 5 nodes, depending on the positional relationship,

that is, engagenent state, between the sehsor |ever 72 and the |ever
stopper 61] of the main tray 61. In the first transm ssion node, the
driving force is transmtted fromthe driving arm 32 only to the nmain tray
61. And, in the second 10 transm ssion node, the driving force is partially
transm t t edwiitomthke séconidngngenid? porthensdBbt pdy the. changes gavas 33 -t he
switching of the transm ssion of the driving force, the disk transfer
action can be swnschgte bétweengt wadi i 85t i@nds setohdrkweradsfsr aodssen n
the 15 first transfer node, the disk 3 is supported and transferred only by
the main trayséhncAnd thien ehiyageeennd betarsihe t o dd r stthendiasi n3y o rsuigpor t ed
and transferred by both the main tray 61 and the sub tray 71. As descri bed,
the drivingsher cer t fRASEhEAEEN 18WickCBNYarl mReharicemds qFin r angmiott itige t he
driving force of the driving arm32 to the tray unit 60 and the disk
transfer swistghiing mREhaniisMsf @anPditeehi NG ddde dingl f,r ansf harage adwedt hus
based on a conbi nation action of the sensor lever 72 and the |ever

stopper6lj af; t B ; r . . SENS@r \Y; 7 r a
PP ] @k Oa?ﬁ'islg;[ai iLf;]%qe?%ebf' e Eﬂﬁlﬁé §@r c2Rsk8Vehel/ 2uRLINES a5

swi tching | ever 55 switching state by the sw tching

mechani sns. _Expl ai n g?g ., the disk transfer node is switched between the
transfer nn&g %Fﬁgaﬁggs gﬁhnsfer node) where the disk 3 is supported and

transferred only by the main.5 tray 61 the_transfer node (th d

L1 ans or mode) SV NG PRECAPk 4 o WL iR dCAnd CEPankt et r SHoy BotTet he
intray 61 and the sub 1. That. i.s, the t i ssion of .t he. dy,ivi

or Ce 18" swiHEhcE et GBRAPE hESFEFEH AetrShi S07 oGRS wREDBTERS T Wiy

force of the 10 driving arm32 is transmtted only to_the inh tray 61 and
the sédbnd tdr%ﬁ%slf"&%‘ n%Jdet%%F%e’Eh@lgLi %}e“ﬁgc?%‘%@& &F"Fﬁgajdﬂi vW'n% S 32
is partially transmtted to the sub tray 71. Thereby, the disk drive 1 of
thi s enbodi &tk cn and ditblhpPe LBERF i3P both the horizontal position and
the 15 vertical position. In other words, the disk drive 1 is adaptable to
use in so-cal |l ed Fwiocheigndzgousst rdewWIThent Easf ef, adhicord¥ihat Hase the
transm ssion of the driving force) can be sw tched depending on the angle
of the disk idr¢Medds t ial t1eft f gorhdehephecezdhit afoposiuidimng 26hRpr 81iding
specifically, depending on the inclination of the disk drive |, the action
of transfer maowendret dboEktBe (shiat resk Bive whidres muggicot iofg ties dfrenhgenadr ce)
can be switched suitably between the first transferring node (the first
transnmssi onamdde) right heusde onided s a8 f Bor i ggi dime ¢hdes2bdsrgomdvement
transm ssi on node). 56 Specifically, the main tray 61 can constantly be
driven in evefyrieetdpivdig thecki 3K whansf euppsrtsndi tkedf mohh ehd, dbovhng
arm 62. The sub tray 72 is however actuated only in the second di sk
transfer nodg,byrddPafttd bBethealdi vigeefof cenef rbgt dehdi 69 ahm d2ive

t hrough the action of the sensor lever 72 and the | ever stopper 61j. This

al | ons the tﬁ@&ﬁmﬁsi %Sge%i%lgzhe drind ngwbor ceete tdiRl subotigy glibe be
certainly swtched when the transSfer node
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 views showing
the driving arm and the driving rack. 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



of the disk 3 is switched between the first transfer node 10 and the second
transfer node. Also, the disk drive 1 of this enbodi nent includes the

hori zontal lock lever 38 (the first |ock member) for allowing the tray (
only the main tray 61) to be drawn out fromthe disk drive 1 placed in the
hori zontal position and 15 retracted int@2the 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 horizontal position after its tray
unit (including the train tray 61 and the sub tray 71) is drawn 20 out in
the verti cabupositdten, réopdct treebpi n tTayi$ltandd heokal thhay 7iheasube
retracted without difficulty into the disk drive 1 by the action of the
vertical |ogkakever 74 chhetsecond beakrmenbes)mpFify 29e sdeamwiexps anat ory
vi ew showi ng an enl argenment 25 of the rear portion of the tray unit 60
fully retragigd 12736nto 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 vihew gf the; hea}_ﬁl(i)orthon Werd hentr ayr g 680seen 21 ong t he
arrows Y30-Y30 in Fig. 29. illUstrated in these drawings, in the fully

retrac e %ﬁ%? QEeBhQRh¥a%oHQE£oﬁounrﬁh@°&h%8@%§5n'@ﬁhﬂleyﬁé 3 ikdng

presse diréfal ‘end e rear end the main tray 61) of the tray

unit 60 anc 0% 80aged 0 g e aensoLleder (£2) plig, g %@tlad 1 Jroelnd ever

38 remins TGS voan u that i ts a end turns

towards the ay_ unit nor. e s eC| |caI [ t 7
ot her words, E%%'t Qﬁnf PaLBLRY| @fer® 3é£¥%%a o%?éégg §ﬁ$hﬁ§ ;%%4%?939 in
t he counter-clockmnse dlrectlg n Fi 9. .15 The, ver

gtg

K .| 74
al so remai n&urtgesd RFER W of Br itHG D7 % 3P & 1 sﬁme %?géFkoﬁﬁﬁﬁ¥ﬁé

hori zontal |ock |lever (that its dlstal end 74a_is turned, t owards & tray
unit 60). | At @rioingsiprseotifer CEARPBHRG t EOt Fhed Tt G2 ERGX74E 1 s
however pressed against the wall of 20 the drive base 11, for exa I%i t he
vertiddl | ockd evdre 7Hrewihis BRskngaged fABAVERe §ens et idsy erfoppiar
Accordingly, the sensor |lever 72 is hanged down straight by its own melght
and free i nMdewinManrenttheas gsticlen SAOKI g3280.oFi gths1l qi‘él‘éW%nl%\lFlge@
explanatory view of the rear 25 portion of the tray unit 60 just before
drawn out frmmaineing 58ndagkddriivdh 1theadédsitn phe Rdbi zoht 4hepodfiviry and
Fig. 32 is an explanatory view seen along the arrows Y32-Y32 in Fig.
rack 31 consists of a frontwardly and rearwardly extending
linear region Gs extending frontward and rear ward
15 direction and an oblique portion Gn extending obliquely
from the front end of the linear region Gs to the outward
front end. While the first pin 31lp 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 driving
force regardless of the sliding movement of the driving
rack 31.
When the first pin 31p of the driving rack 31 departs

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



31. Further, Fig. 33 is an explanatory view of the rear portion of the sub
tray 71 with the nmain tray 61 drawn out 5 fromthe disk drive 1 placed in
the horizontal position. Wien the tray (only the main tray 61) is drawn out
fromits inward position shown in Figs. 29 and 30 in the drive unit 1

pl aced in the horizontal position, the séisor lever 72 remains still inits
hangi ng down state by its own 10 weight as shown in Figs. 31 and 32. The
sensor lever 72 remains still free in the novenent. At the tinme, the sensor

| ever 72 is not yet engaged with the horizontal |ock |ever 38 nor the
vertical |ock theeguide Flon, 3R Hodhawh Fity. F53. Wt hthpedraVaPer 47761
drawn 15 out and the sub tray 71 retracted in the disk drive 1, the

hori zontal BBckstawles 3® i $uror neldoih tihe cBdNOdr - BRBCKIW s&hdi r EerW8adi n
Fig. 33 by the urging force of the spring 39. As the result, the sensor

| ever 72 whinbeehangi nf dbendirsviogkedchi Bh.t hAshohezdnidingopknl evar ags.
That .is, the 20 swing notion of the sensor lever 72 is inhibited by the
hori zont al kaekolt@eer «38 dIcthd hirisenspratmeve? 7émhassbergapedkedthi ©h t he
horizontal |ock lever 38, it will never swing even when the disk drive 1 is

shifted fromphie sheri zant alr pasd thoim tordNec 25 vRet béabtpdshbivement of
Accordingly, the main tray 61 can be 59 retracted into the disk drive 1

placed in thecvegti¢ahgPOshti an Wethostebeiitk: i arerfiugt edobyet hel senser
| ever 72. As described; when the main tray 61 only is driven, the novenent

of 'the senserleyer oE2 ispd Y bliechdn thead bori zontal dhoekismesenls,
e sSenso

This allows th r lever 72 never to interrupt the retracting action of

the main t re‘%ra 6ilgt§%rt Q%editﬁrléﬁ irdg’;(ﬁd r%ioeg%%qgldi@lgt e oV §latiinC ly RO 100

after it is wn tfrom the aced in the horiZonta

B oot o e LA SRS g e G o e 1 the
i sk (1hngt or moAB R 39005 ahPEnl B Sd bl St 87y Db hior e S
31 stays in the frontwardly and rearwardly extending linear
region Gs of the guide recess 32g in the driving arm 32,
driving force is not transmitted to the driving arm 32 even
when the driving rack 31 slides. In other words, the
15 driving arm 32 is inhibited to turn in that condifion. The
frontwardly and rearwardly extending linear region Gs of
the guide recess 32g formed in the driving arm 32 acts as a
drive inhibiting mechanism for inhibiting a motion of the
first disk support member (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. 16, the 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



15 portion of the tray unit retracted into the disk drive placed in the
vertical 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 fromthe disk drive placed in 20 the
vertical position. As illustrated in thessidrawings, 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 drive base 11,
for exanple, and remains 25 di sengaged fromthe sensor |ever 72.

Accor di ngl y thien ddiive urf0c st at easagHeestesatiawn tie Figay 361 tBe =sBrmated ever
72 is engaged partially with the | ever stopper 61 of the nmain tray 61 (as

inserted intg the sl odc-shapedospacenbaheren thie deyercst oppenocbtedanthd he
rear end of the main tray 61). 5 And, the sensor lever 72 is hangi ng down

by 1ts own Wghahly ad &l ek e £ anpiidiey A isfown 10 Fig, 36, when the

tray unit 6 6|np uding the main tray 61 and the sub tray 71) is drawn out

fromthe disk drh@.l (hhe Meld,Gal yock: | ouers S4 beatdineg, 19 g dike
I'g. y

counter-clockwi se directron’in the urging force of the a urging

spri n90535;[ oggqi%‘?gﬁ%%zﬁzf %{;e d-rsitﬁngergagﬁafgf %SE’%?E ib%ac{]&v%a(}gﬁ LEyery g4 to

posi ti e sensor’® | ever € rés e sensor

| ever 72 is |ocked hy the vertical lo | ever, 74,..in .t he hangi doy 5
state by it<TEWn ilgsntreg}‘Fc?cetr?gcgd@cF?M t%és}? e(%/t\ej‘rvestloﬁlﬁlécrl%%@g?r? V\\,peesflrai n
tray 61. Thereby the sensor lever 72 is . inhibited to sw ng. Accordingly, in
case that ti& di)g‘sek TdrtiSfe PPYIL 190 1V&RF ftrk{farnhctur%”é1 vl"r-jarkijie(:zflvg ‘position to the

hori zontal position, the 20 sensor |ever 72 remains not_ noved as | ocked by
the vertical |oclBY elibe 7EORRRPINY | MIBREL /i nter Mt hel r &atacPRndaed? on
of the tray unit 60 into the disk drive 1 placed in the horizontal
position. ASamesrd et hdwvat thetveamiit s rBlrs andl 19rondiPesi fieys 71
are driven, the sensor lever 72 is inhibited to 61

10 As described, the main tray 61 (or the tray unit 60

including the main tray 61 and the sub tray 71) is operated

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

the 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 6l. of

course, no lubricant or grease 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 user, 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



swing by the vertical |ock nenber 74. This allows the sensor |ever 72 never
to interrupt the retracting action of the two trays 61 and 71 into the disk
drive 1 placed in the horizontal position after it is drawn out fromthe
disk 5 drive 1 placed in the vertical position. Also, while both the main
tray 61 and the sub tray 71 remain in thedisk drive 1, the swing notion of
the sensor |lever 72 is enabled but not |ocked hence permtting any
switching action of the sensor lever 72 to determ ne the disk transfer

node. 10 As described, the action of the horizontal |ock |ever 38 and the
vertical |ockiltever ag4apeaticksuhlié prayideidt wa@ht ahlee tuetr defodd witt hidust
difficulty into the disk drive 1 placed in the horizontal position after it
is drawn oulownwihte eidittian posTheormowiwadd tterdmenyt 64f (the natavdrsay) 15
can be retracted without difficulty into the disk drive 1 placed in the
vertical posgititony@fter ddrdiedrawp Qulilien the Berizast alrpospt idhains
Accordingly, the disk drive 1 can effectively respond to so-called perfect

| ayout free, i, - T j oyt h hENiEt +80 A i he i sk
drive 1 wil Ilrnt @gﬁv%%scfﬁbel?t%&g%%ﬁ% (\%\}iﬂtzhﬁl?%ieég?aﬁsfer of ba smalrﬁlj si ze
disk (qf 8 i n,di er. t i.sk. dri i a I v { cal
positigh. AE%L o%gl?gg iéépﬂgeghdg%f§%tEggﬁvgﬁp}ﬂn??R%Ofggnggﬁgpggegh%%e

| anp board 81 led.to the dri . 62 of L he di '
Cl anper 90" B La o SR ooty T4, SRR St 0 RE0R BEY of Yt 4 i ng

the cl anper .90 .to the clamp board 81. The clanp board 81 has a plurality of
nount i ng feéflgﬁﬁ? Jﬁ@ﬂmbﬁlgb%ﬁ'side ends thereof . Each foot has a cl aw

8la provided on the distal end thereof for engagenent. wi.th the vertical
wal | of the driVd%ase if 3k %@&Yprpé\ﬂrbda%ﬂ %g%i%&\@%%vﬁe%lg is
provi ded on the back side of the clanp board 81 for gﬁidin the forward and
10 backwar d thsvefBRt HACKheapfoj Bt i aRtEEReSH 2t Re SF ERE g 7FEReA SHRY t he
clanp board 81 has a round opening 81h provided in a center thereof for
sust ailfl ng taRExhcligsbr 98nghr dligh the §priangc vk 89CTACRRANYErRYs UpPERR i ng
menber)) 15 The clanper 90 is to cooperate with the turn table 45 for
hol di ng t he adicglg s shiown YIB-Figs oAFiand U, Fwidmparorebbieigssloals
washer 86, a nagnet 87, a coil spring 88, and a spring hol der 89 are
assenbl ed i rart wxptandtecel@Eem boidw 88F el dhieriesf treacks cilampeub sheek, 84
bonded to 20 an end surface of the assenbly, thereby, the clanper 90 is
constituted.and the intermediate frame with the tray starting the
forwarding action and Fig. 20 is a cross sectional view
15 taken along the line Y20-Y20 of Fig. 109.
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 (that is, supporting pins
provided on each side portion of the parts unit 40) are
20 engaged with corresponding vertical slots 1lv (See Fig. 8)
provided in the vertical walls of the drive base 11 so that
they can slide upward and downward. 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



The clanper 90 is inserted frombelow into the opening 81h in the clanp
board 81. And, the spring hook 82 is_assenbled fromabove to the clanp
board 81 to engage the 25 nmounting feet 82a with the clanp board 81.

Ther eby, the 63 cl anper 90 is supported by the clanp board 81 through the
spring hook 82. More specifically, the mafting feet 82a of the spring hook
82 are engaged with the spring holder 89 which holds a 5 | ower end portion
of a coil spring 88. The upper end portion of the coil spring 88 is held in
direct contact with the upper inside of the clanper body 83. Accordingly,
the coil sprieR@e@8ivslyaddni ehedgeaicneen the spring hook 82 as the clanper
support and the clanper 90. 10 Fig. 40 is an explanatory cross sectional
view showi ng a chameerp SO Wileitly SBridipwxpanded.gandlfi gnatllbs ahe

expl anatory cross sectional view showi ng the clanper 90 with its spring

conpressed. 4 dehenar Mk s{ At enwhene viggextzinall foree aghmplel N@ak5a
cl anper 90, "as shown Iin Fig. 40, the coil spring 88 remains Inits initial

state wher e iy s Jell) 3 pPandath, YeloL heat Uk Bntalkal 45 B diilase 1o

t he cl amper so that the nagnet force acts between the turn table 45 and

the magnet %@ge@iagomfiﬁg%ﬁ Q'eacﬁjcm e nggnecg}eﬁ?r%ératatr{fc%ﬁg &W@a&o

the turn ta resi sting against the ur g rorce o i ng

88. As the result, the coil spring 8 ones i nto np. te
Wi l e the sl 1t %% e <K 5°Fs cﬁlerl%aoge en t(%é tott?:lﬁicﬁ%blégigggnﬁkﬁhgat
cl anper 90 mﬁth:#;s cl anper body 83 25 supported by the clanp board 81
t hr ough t he &Y iTf§™ook 82, 64 the clanmper 90 contacting directly the
disk 5 remai ns urged, via the clanmper body 83, by the coil,%prin . 88 .in a
reverse of the di"SIEThAIRA rigFall rarit ofi0 (LpwaFdEpei figsg. PRAALTIaTY ikghe an
enl arged view of the small dianeter 5 support region 61S of the main tray
61. Fig. 39 dishfdiargetfes o8kIsect? opdf VPew SREWCHg tofgdyifity tiavit 66
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 defines the
recording/reproducing position of the turn table 45.
As the driving rack 31 is slid forward, the pin 42p
15 moves downward along the guide slot 31k thus lowering the
traverse unit 40 (See Figs. 19 and 20). At the downward
position, the tray unit 60 is contemplated not to interrupt
the turn table 45 during its sliding movement.
The second pin 31gq of the driving rack 31 is engaged
20 with the first engaging portion 33a of the change lever 33.
Accordiﬁgly, 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



the smal | dianeter support region 61S. As shown in these draw ngs, the
smal | di aneter support region 61S is stepped down by a predeterm ned anpunt
towards the turn table 45 10 fromthe | arge dianeter support region 61D of
the main tray 61. The engaging claws 66 are provided on the outer periphery
of the small dianeter support region 61SJ¥or holding a small size disk 5.
They are capable of retaining 15 the | ower outer edge of the snmall size
disk 5, even when the disk drive 1 is placed in inclined state where the
inclination is over a predeterm ned angle range to the horizontal position.
Preferably, caapbur akivky 68 thenengagithg ebawnset6 clbhiee sendtiies tenodisnent )
are di sposed 20 at a lower half of the region with the disk drive 1 placed
in the vertigegakrppett kBBveAl ternatively, one single engaging claw 66 may be
provided at the | owernost end of the region depending on its size. Each of
the engagi ng cl awpc6Guhas WOt a3BRr cFuthaces 2% a6ha 33ndak0h REQWitde”d 19N
both sides thereof. This 65 encourages the small size disk 5 to nove in
and out over e eNgagin 6 r 0 h t apek Fa - and
6 6b . Figs}o%g(a§ to 42?%§h§¥§agxS%%%a?gsgkv?gag %nillus?€%g¥ngﬁgjggg?es
of ste of ichin e r angd. ;t he n 5 e
2o HLIRIY G CReRELUDEabRE A IR ot T ok BEETsh

smal | size as been e engagi ng on the

smal | di ameter support region.6 of t.he int : i.,n these
dr awi ngs, mﬁgﬁ t ép§ﬂ%?*°%?28fd%gﬁ gu}gehe éﬂéng%eg#o&ﬁg éggpgﬁgré{ edge
by the enga%ing cl,aws 6.&3 I ad%g onto the turn table 45, the

above- nent i ortedSpéri piRér di éﬁg&aréfﬁined by a plurality of the engaging

claws 66 clinb over the engagi ng cla 66. Thereby, the small size disk 5
is transferred téﬁépédﬂﬁﬁﬂc'an% $RoF R eantF A% Pplgé %én&ﬁegﬁénﬁgﬁeﬁalﬁ% ween

the clanper 90 and the turn table 45 by the nagnet force. Mire
parti cul ar| PosadisMowd i n they. dFka) uivén the dbghpdinso &P ¢ 1 t fhif abl e
45 are spaced by nore than a certain distance and the small size disk 5 is
posi tildhed 20 tsamgskimtehdnana 4% stevaiimedhsy uhechpiyiirgiec |28kl 66 &Af t he
| ower peripheral edge in a state where it is dropped toward the | owernost
area in the tdraldonkieamiratimyppoide rehpon 838 shdt hbemdinavierse emitat4Q he
time, the center hole 5h of the small size disk 5 is dislocated dowwardly
25 fromt he icerMeicofhéhé mhi ther aypwdkd pGH thmen, aBst hbet sub tragke 35 is
noved towards the clanper 90, its taper side 45c cones engaging wth the
center hol e i5h efidheadiksiarb, Adocordingl ¥2as rehwawndownkagd 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 so that 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 slot 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 motion reliably.

25 Further, as described, the sliding movement of the



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 cl anper 90 by the
magneti sm of the magnet 87 (as denoted by the arrowin Fig. 42(b)) thus
allowing the small size disk 5 to be sandwi ched and hel d between the
clanper 90 and the turn table 45. 10 Wierd& he turn table 45 is further
noved towards the clanper 90, the |ower peripheral edge of the small size
di sk 5 noves over the engaging claws 66 as shown in Fig. 42(c). Thereby,
the small size disk 5 noves toward the clanper 90. More specifically, the
smal | size dirskifhonoeesk 18 vallows sodowerf pehephéght eddeledbnipigisal By t he
taper surface 66a of each engaging claw 66 to pass snoothly over the claw
66. In the sifepshef ftgsrmd@{dje arfdad2(ci2 tthe dravedr 80mostrai as wnged by
the urging force of the coil spring 88 in a reverse of the disk hol ding
direction. 2RtWeernsi zReandpshape @fsithrengagi nghel adewiiia rdiclpeh g drhe

wi dth, the height (a projected anmount) and the shape of the taper surfaces

66a, 66b ar @csRdetRmyinrf ywHdrblanRddde d Woareorby ft htd eiverse
peri pheral edge of the small size disk 5. Also, they are so determ ned

sui tably as Q2% gecugglky lllqthnbh%rpWE%Id i e fh §Kr Se 0fnt he smald o4 adret er
67 support region 61S in transfer of the disk 5 when the disk drive 1 is
praced 1n t0e VALLLGALdPOBELLPhon T e AU #366) oA e2@XPLATALAM Y CVs
illustrating a series of steps 0? releasing and returning 5 the snall size
di sk 5 hel d _between the cla 90. r blLe 4 - Shred

di anet er suﬁ %rat\%eerd;gjinont%élsg%]?&f hglﬁgﬁq#{;ﬁa}%gG%?bg\hlgﬁet %gqmq @gai ze disk 5
hel d and pi nched between t 1§{a er_90 ang.the t%rn taglﬁ.%% E%i%pleﬁged
fromthe 10 furh FEBPESE5 0%t N DePPpherhrs etigas? uhCsYar %t Rd t& ddgithg €t ans
66. Thereby, .the disk 5 is, noved toward the turn table 45 and rel eased from
its held sté?éaEﬁﬁ%ﬁﬂﬁFQré;QﬁﬁﬁﬁﬂﬂJ'90 and the turn table 45. More
specifically as shown in Fig. 4%%@%, the d anper 15 90 .is slight lifted
up frorf the cl ang BbarPBIPTALTRESt epEBBBEFhYChBsItPBn thE FHES TS stFe
disk 5. Then, as the turn table 45 is departed fromthe reproducing
position, tH&&|idnrmebl #ricsranivdd hehaurira e 4nids YomhresStHée t he
coil spring 88 (i.e. resisting against the 20 urging force of the coi
spring 88) aslattowAlkn Rk BB¢bBldedndpn tiee | OwReViper igdser aP2 edfdreof sihhe
smal | size disk 5 runs over the engaging claws 66 as noving in a reverse to
the directi amdln 3bi ckspeetdiveky5 aict heed da andfpinghepwaird tarsl sdepnesrdi g
43(b), the magnetic force act between the 25 turn table 45 and t he magnet
87 is great efedhwmn dihe forgi hpft 168 thecepaftd henddi | (Spavengs 88 uniilter €9 br e,
the small size disk 5 remains sandw ched between the turn table 45 and the
cl ampers 90. Aswdih® &nan doabiwardd irs dssddeatedvedtho tdst rengse fnowebehhe

cl anper 90, the nagnetism of the magnet 87 attracting the turn table 45
becones snaldertidag idhe meghen {Oroeiwd tdekcdi).spring 88. And, as shown
in Fig. 43(c), the small size disk 5 is retained by the engaging claws 66

at the |ower perighegab)gdgedi Bpavel atBeWdgk idrive dr oppesk-devacd &Othhe
| owermost area in the small dianeter support region 61S of the main tray

61. Wen thelargersizg (vae® MMPKkadwhwar§eletRahl8m for 1lifting 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



vertical position of the disk drive 1, it is received on the pocket 70
formed by the main tray 61 and the sub tray 15 71. And, it is held and

pi nched between the clanper 90 and the turn table 45 within a di stance of

t he pocket 70. Accordingly, the large size disk 3 can be | oaded to and

unl oaded fromthe turn table 45 with nuci¥%ase. According to this

enbodi nent, the small size disk 5is 20 held at the | ower periphery edge by
the engaging claws 66 formed at the small dianmeter support region 61S of
the main tray 61, even if the disk drive 1 is tilted at an angle over a
predet er m ned &hgl &urangaiflrrom I heurtorl zome adir posihg i back TRér sBpcheise tonal |
size disk 5 remains securely 25 be transferred even when the disk drive 1
is in such a préfetielrinédedopdistiitdon, | nhehaotdadi od rhee patihe tpey fHeris
edge of the small size disk 5 engaged with the engaging claws 66 is noved
toward the g¢hanpere80 Wyt htihis pefiveherahiedge ngunmicataonemn,t herehgadieng
claws 66 and | oaded to the turn 5 table 45 as sandw ched between the

cl anper 90 ghdvlhed Wi tt abl @ 543 owelt N altitloddd indd yiyoa® el reifrt healdly nd abl e
45, the small size disk 5 is noved toward the turn table 45 with its
peripheral gdgg fnni 29 _eyer LBgeengagiNg i awen 66 wngk by | tpdetd sdrat e
bet ween t he cl anper 8 and the turn table 45 is canceled. As the result,

he | oadi i g of 4 h | sizeqdi Scahl
the |oa Ingﬁ%&%@%ﬁ@%%@ﬁxﬁ. e gy @ﬁé?dgkgfknét G dihest ura Tcié‘l*ésetﬂo'S can

be conducte ties. In particu , the engaging claw 66 has
the taper 15.surfaces . an 6h. :ar.ovj de n f%ggﬁ her f.Qr.
allowing th hﬁer?ﬁﬁgﬁgggﬁﬁgggogoﬁh lso\rg}sfl I q??’zeﬁﬁ{sﬁ to lir‘?tyl\ieg%)%er(ﬂ'ilhvee
engagi ng cl aw_66 as run along the taper surface 66 r ) rain ,

t he engage %ﬂ%ﬁﬂﬁﬁﬁﬁﬁ%ﬁﬁ of f%%e%%??ph%?§|%8§g€ggg F#%ggna I&%¥ze
disk 20 5 with the engagi claws, 66 can othly be carried qut_ wth using
no greater #6?é@?‘Tﬁéqﬁgigg%p?Fhﬁl%% F§mp§ vi d hegg?wgsn Fﬁl g%??%gu%% k 82
and the clanper 90 which holds directly the small sgie d'fk 5 for urging
the clldhper L6 ewsfer dei¥ent Mtk ths Hotdt n§28iPec oﬁ?aégﬁ§eq ftly,
when the magnetic force 70 exerted between the clanper 90 and the turn
tabl e 45 is lpwett @osiaPhand gy Mo Wtk kefivedprihr) Barn hble
clanper 90 is pressed towards the turn table 45 as resisting against the

urgi ng forceib Hret eye tiey st & siae ki Aveideteinkiaekur el y hol d
bet ween the two conponents. And, once the nmagnetic force becones not

greater than the Ioyidigpéiigeyutt Hehdiot thngumne §9 nehimeysratehef drheingsk 5
can be cancel ed. As explained previously, the snall dianeter support 10
regi on 61S isask eppedndane Homvguddét esot e, abbant iy ofiathendwige the
di aneter support region 61D in the main tray 61.
15 driving rack 31 forwardly, the end of lowering the traverse
unit 40 is set substantially equal 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 movement of the driving rack 31. Therefore, it 1is
possible to allow those motions to occur smoothly in series

by means of a relatively simple constitution.

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



However, according to the present enbodi nent, by appropriately determ ning
t he bal ance between the magnetic force and the urging force, the small._size
disk 5 can be 15 held by a nore tinme which corresponds to a difference in
the altitude between the small dianmeter support region 61S and the | arge

di aneter support region 61D while the hol4fi ng | evel between the turn table
45 and the clanper 90 is equal between the 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 small dianeter support
regi on 61S ahet heagniunitr ¢ 6hclAkdss, as besi abowheidi §kdisel i mgdadOion
with the magnetic force between the turn table 45 and the clanper 90 is
cancel ed, 2%heh@madhanpery 3 caotired ks dafkrso diski suppaktpasibiesn.for 71
As descri bed, according to the present enbodi nent, a part of the disk 3 can
be recei ved sap@ostpper tek | Bildee pockeie 78idef imednbettieensube trayp tiay 61
and the sub tray 71, and the disk can be transferred in this supported

state. 5 AC o1 RalY sepyen tehen firfde dhekndinverbdyl $10l aged isulkt heraveritsi ca
posi tion, e disk 3 can easily be | oaded and unl oaded on the tray unit 60

and tr nsfe”e t c %BEB' lditske  JpgdEr mdhise i 8kr3s6poRe i sgPR ed
by S|ngly thei%gql%%gﬁ %e wth ﬁb useH%% thénsub tray 71. 9Pn thlg 10 case,

wWith the dig %h%rrj ng“%r @nﬁ%@vl&w% horgzont ahe PQSLLI ggivghe (1'35F)Il3acfé%i"' be

| oaded and unl oade e onfo the main tray 61 wthout dif culty

That is, in th%?g'ﬁggﬁﬁﬁﬂﬁfﬁé g@¥%§§ ggcgﬁgw% %%oﬁgge greeﬁ@ qppqg

it is p035|61e easi usage in i zoht I'nst a atlon
and vert I t at b d t h
vent on | SmGT| it eatPo TAY dct T ERI S aPHE %‘%aﬁh—‘%?.ﬁﬁffeﬂanel
nmodi fi cati ons and des ch es m th f t.h
. scoLelof ;héxbrégﬁhtchﬁvgnt§8ﬁm %ﬂﬁgggaqgﬁwgﬁpﬁf e roglfﬁgd

above, in the disk transfer deV|ce accord to the present invention, it

i s podd bl e ¥eRrARshIPaSial! Yoi (BF (P AW Qé; *hori zont al installation and
25 vertical installation. Accordlngly, the present inventiaon IS
effectively appl Tl R imaRakEORPANSREES Ofe The beraheURype o0F %RF%%Q%%Qitmo

ways |ayout-free, or further so called perfect |ayout-free.
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 tray 61 and the
sub tray 71 (preferably, both of them, more preferably, all
of the primary components of the tray unit 60 including the
disk guide 77) 1is 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



73 CLAIMS 1. A disk transfer device conprising a disk support nenber for
supporting a disk during it is transferred and a di sk support nenber
driving nechanismfor driving the disk 5 support nenber bidirectionally
between a first position corresponding to a turntable disposition inside a
di sk drive and a second position correspdiading to a disk |oadi ng/unl oadi ng
position outside the disk drive, wherein the disk support nenber is
provided with a 10 first disk support nenber for supporting a side face of
the di sk and a second di sk support nenber for supporting a part of the
other side taemsphrehe dilslstitchenswmedred di 3k sapposts ipdebefon sugenst itout ed
separately fromthe first disk support nenber, and 15 wherein a pocket
portion forceaceirm ngsaapayt wakthbe di dksks3formeddbgkt heifi hefldand tifie
second di sk support menber. 2. A disk transfer device according to claim]1,

wherein thegdi shtt r aRshers ey il s fd tdertips ona tedt nayhéa. 20 Thearbiyer
node switching nechani smfor switching the disk transfer node between the

first transfer ;godeskor1B0kdi BEodRdet HaBEECHE LAY at e st $kawsttl rorley itcke
first disk support nenber and the second transfer node for hol ding and

transferringytng dis %eggglga%‘g;t I;Z)Oglsteg‘gnhi bakydicdlverRRart. 23therbel ard the

second di sk support ne di sk transfer device according to

claim 2, wherein ttﬁeétt,raf%srf %im%'svgémi@ﬁﬁbﬂi s subt ghes the sk

transfer node so that the disk 1I's transferre e first transfer node
when it is in.,a hori.z al Lt (o] in_a tilti position tilted at an
angl e mﬁthiﬁugsﬁﬁg5éﬁgﬁ '%&%%% a&%gt % g%?ﬁenﬁﬁg%ﬁ%g'transferred in the
second transfer node when.the disk.is in a tiltin ost ur ilted.at._ an
angl e over the pﬁ@dgpéFnﬁﬁﬁﬂnbéﬁu }94.1§’dF§ﬁ t'Pa s&éF&aéﬁi%S?aéb&%&i g to
claim3, 10 wherein the diskﬁaﬁgggrt@ﬁinger drtving nechaniismis oqpected
with the fi CSETHtEE SHRALL n rERRTERE GPSKk SEPRRSFEP Imbe 2t 9®

swi tching nechanismis provided on the second di sk support nmber, and
wher eilP a p&ditzeofdigik vieg £4r 68 dft tiHe diskrephbor f‘n‘gLSgrréFPﬁgﬁ dfjia(}r?eralber
mechanismis transmtted to the second disk , . .
support region 61S thereof for supporting a small size disk
(of 8 cm in the diameter). The small diameter support
region 615 is stepped down by a predetermined distance from
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 region 61D is configured to support the most
outward annular portion 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 annular portion of a small size disk.
The small diameter support region 615 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



support nmenber through the disk transfer node switching nechanismin the
second transfer state. 5. A disk transfer device according to claim4,
wherein the disk transfer node switching mechanismis 20 provided with a
switching lever which is vertically hanging down with its own wei ght for
swing notion freely in relation to the sd@nd di sk support nenber. 6. A

di sk transfer device according to claim5, wherein a first |ock nenber is
further provided, the 25 first |lock nmenber is to prevent a swing notion of
t he 75 switching |l ever when only the first disk support nmenmber is driven,
and wher ei nthbBe fawest kaodk nehber smmltlo sbkeasH sk peesmnwibes sthee diskahi ch
the swing notion of the swtching 5 lever is prevented when the first disk
support nengerves 1atigd henf anstnpdshedoronditActi ski twiaingf ethdewengée of
according to clainms 5 or 6, wherein a second | ock nenber is further

provi ded, thg 3€6aRdohoCk STEN®Rsri Sat O HieR\ARirA rsil NGramié onfabmt hechED
switching | ever when both of the first and the second di sk support nenber

are driven, h%%@tz\“]ﬁ% 281 RitRer3eaond rhack 1BREDEE iaxd @riegleeasa ya greaMeId ve
state in wh t he smnng notion of the switching | ever is prevented when

bot h ofg thet&k %& %%4et %%OQ%.%%lg'% ?@Hﬁ@h& )TRIDeH caneuly the £ igst

position trans devi ce according to any one of clains 1-3,

wherein the _dis tr fer i ge urst rQVi ts I
mechani sm cécglgbl & fqzlr EE_'lhngec‘lt\iS% ri‘lyfehél d e)}lpblgst ﬁq%f%ewhelblf ?C?lgtj ‘%n%‘gltchael

second di sk sup art 20 var the first an;

di sk transf &°Sd&viole ac%eﬁélat Ci i'm é:h V\hesrlgjtcﬂl%t he urgl ng st at e |90ne
whi ch the disk is urged towar flrst suppor t gﬁgb is eased
when the di SIS ¢ & fFlP%tdlﬁdé‘ﬁ léh tglf anst&r ég%cglse
according to claim9, 76 wherein the urgln qgﬁ%anlsntls ovi

di sk gui de HEFLRPTEadSht act 6 t | f t &otd eétt W%%rt

of the peripheral portion of the dISk heId by bot h of the first and the
second @i sk ssugpontehekifat I Snreardaidilng nenber capabl e of urging the

di sk guide toward the first disk support nenber, and wherein the disk QU|de
is mounted to t h&tsecoral diskt 60 is provided with a disk guide 77 an

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 is always urged by the urging spring 78 towards a

25 direction to pivot toward the center of the main tray 6l.



support nenber for pivotal novenment, and the disk guide is capable of

pi voting about a_nounting point thereof in a 10 plane parallel to the disk.
11. A disk transfer device according to clains 10, wherein the disk
transfer device is further provided with a clanp board covering the second
di sk support menber when both of the fir<3 and the second di sk support
menber 15 are disposed at the first position, wherein the disk guide is
provided with a projection capable of engaging with a groove provided in
the clanp board, and wherein the projection of the disk guide is guided 20
al ong the grooveFmﬁ t e dlsamm soarldnatrenebyidhevikwkofutbe o4 stkumivdde
toward a predeterm ned direction, when both of the first and the second

di sk supporU7naﬁaemh@r%u&|&n@@eWMMiﬂPMhéltBaypmsltl6@, and Fher.eldy tilse
urging state in which the disk is urged toward the first disk support 25

menber is rﬁiﬁ@%ﬁdanatory side view of the tray unit 60 drawn out from
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108l : $10%&' (Yhy$ S1PURrecs6ELAYR. () - RcCRAFLOYRY() - even0oMigr) - 2ipe disk

\ a?VK@®9! 1094 ! 9: $1098BB&' ()-!9: $1098BB&' ()- @

1109B& () -, 'd209B& (1s, plao¥B&ih) thk0MBE t(i)alg position, the disk 3 can
A?2VK@B9! 1098 y) M 109B& ()-!i $10%BcB& ()-3 ! V$10%°BPBE& () -3

S109B& §) - Sy& 4098 ) 165a§LA0UBE (1hloacRQRBACEY ﬁNHBdisk trays 61 and
@6$10%8¢ () -1 @OSI0NBLBE: () - 34M 109 () - S2510%88 ()-

109B& () - - ! 19Y8B8) () r ESERS B KEBR! md OB st #1004 U&' () -
#1000JU&' ()-,,10% U& ()-,"'110% U& ()-t10% U&' () - 1OB 10Bc ARSdBK@EEQ'
108!\#$10%’U U&(élﬂéélg%é sub tray 71 1s provided separately of the
main tray 61, the disk 3 can thus be supported by simply
the main tray 61 with no use of the sub tray 71.
20 Accordingly with the disk drive 1 placed in the horizontal
position, the disk 3 can be loaded and unloaded from above
onto the main tray 61 without 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




U& ()- 10% U& ()- 10% U& ()-S!10% U& () @9! 10% U&' () -s; YaBK@=z9! 10B34! 10%
U&' ()-!x&$10%JU& ()-y.'110% U& ()- @ 10% U&' () - y*lO%U&() y' ' 110%
U&' () - %l aB@9! 1OB Y 110% U& ()-9!'10% U& ()-@ 10% U&' ()- 10 U 10 U 10
U, f8%10% U& ()- i f8$109&v&f()-|k }[<aB@9! 10S!I'!110% U& ()-'4
10YAUAUL! ()--'L "$10%YUYUR' () --!H $10%480UU& () -- @ 10% U&' () - yy#10%
()-; z[ <aB@&9! 10y82|10@6U& ()- ,,s$10% U& ()-!V,,s$10%UcU& ()-S& & 10%
()-'d $ $10%gUQU&E () -! " $ $10% U U& ()-9al }~_b@ms9!
0!'1$10% U. U& ()- @ss10% U& () -
tray 61 and the sub tray 71 can remain pressed against the

okkns

main tray 61. This allows the disk 3 to be held with
higher stability and transferred with no wobbly movements
even when it is in the vertical position. 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 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 1is
assembled to the sub tray 71, the projection 77p is

25 accepted by a corresponding elongated slot 71g provided in
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5 60 retracted into the disk drive 1 placed in the vertical
position. And, Fig. 25 is an explanatory side view of the
tray unit 60, seen along the arrows Y25-Y25 in Fig. 24,
retracted into the disk drive 1 placed in the wvertical
position.

10 As shown in these drawings, the sub tray 71 remains
covered with a clamp board 81 when the tray unit 60 is
retracted and disposed at a 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 of the disk guide 77.
The guide recess 8lg extends substantially straight in
forward and rearward direction from the front end to a
midway, and then extends in inclined direction outwardly to

20 the rear end.

The straight region of the guide groove 8lg i1is so
configured as to stay substantially 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
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Therefore, when the tray unit 60 drawn out from the
disk drive 1 placed in the vertical position as shown in
Fig. 22 for example, 1s retracted from its outside position
5 towards the first position (retracted position) as shown in
Figs. 24 and 25, the projection 77p of the disk guide 77
travels straight without changing the position of the disk
guide 77 remaining urged by the a urging spring 78 as is
guided by the straight region of the guide groove 8lg. As
10 the tray unit 60 is moved further inwardly, the projection
77p travels outwardly as is guided by the inclined region
of the guide groove 8lg.
That is, the projection 77p moves outwardly along the
elongated slot 71g of the sub tray 71. As its projection
15 77p is shifted outwardly, the disk guide 77 turns downward
about the pivot 77b as resisting against the urging force
of the a urging spring 78 as shown in Figs. 21, 22, and 24.
Thus, the turning position of the disk guide 77 is changed.
As the result, the pressing of the disk 3 against the main
20 tray 61 is canceled thus releasing the disk 3.
As the disk 3 is freed from being pressed against the
main tray 61 at the first position corresponding to the
turn table 45 in the disk drive 1. Therefore, at the first

position, the disk 3 1is never retained between the main

25 tray 61 and the disk guide 77. Accordingly, there is no
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tray 61 and the disk guide 77 when the disk is locaded onto
the turn table 45.
More specifically, the pressing state of the disk 3
5 against the main tray 61 and the released state thereof can
be reliably switched to each other by a relatively simple
constitution of an engagement between the projection 77p
provided on the disk guide 77 and the guide groove 8lg
provided in the clamp board 81.

10 The main tray 61 in the tray unit 60 has the elongated
slot 6lg for engagement with the driving pin 32g of the
driving arm 32 as best shown in Fig. 10. Also, a tray
slider 62 is provided on the rear end of the main tray 61l
for pivotal movement about a pivot 62b and remains urged by

15 a spring 63. The tray slider 62 is located adjacent to the
elongated slot 61g and functions to offset a positional
error of (especially 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 1is

20 mounted to the rear end of the sub tray 71 by a retaining
screw 73. The sensor lever 72 is made of preferably a
metal plate. A lock lever 74 (vertical lock 1lever) 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.
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Further, as shown in Fig. 8, a lock lever 38
(horizontal lock lever) is mounted to the rear end of the
drive base 11. The horizontal lock lever is capable of
pivotal movement about a pivot 39%9p and locking the sensor

5 lever 72. The horizontal lock lever 38 remains urged by a
spring 39. The action of the sensor lever 72, the vertical
lock lever 74, and the horizontal lock lever 38 will be
explained later in more 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 out from
the disk drive 1 placed in the vertical position. Further,
Fig. 28 is an explanatory side view of the tray unit 60
drawn out from the disk drive 1 placed in the vertical

15 position.

As described, according to the disk drive 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 is transferred 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.
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retalnlng screw 73, but is supported by the shaft portion

10 of the retaining screw 73 so that it can swing freely about
the shaft portion of the retaining screw 73. More
specifically, the sensor lever 72 1is supported so that it
can swing freely relative to the sub tray 71 while hanging
down with its self-weight.

15 Accordingly, even when the installed position of the
disk drive 1 is shifted and its inclination from the
horizontal position is changed, thereby the inclination of
the sub tray 71 is also changed, the sensor lever 72
remains unchanged as hanging down straight with its self-

20 weight. Therefore, when the inclination of the sub tray 71
is changed, the inclination of the sub tray 71 relative to
the sensor lever 72 which always keeps vertical position by
its self-weight is varied.

Fig. 37 is an enlarged explanatory view of the sensor

25 lever 72 in relation to the rear end of the tray unit 60
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(including the main tray 61 and the sub tray 71). As shown,
the main tray 61 has a lever stopper 61j provided on the
rear end thereof. It is capable of stopping the movement
of the sensor lever 72. As best shown in Fig. 10, the
lever stopper 61j extends in parallel to the rear end of
the main tray 61. The distal end of the lever stopper 617
is sloped at an angle of o to have a tilted edge 6lk.

More preferably, the drive base 11 has a projection
piece 11j provided on the rear end thereof (refer to Figs.
10 and 37). It is capable of stopping the movement of the
sensor lever 72. The top end of the projection piece 117
is sloped at a second angle of B which is greater than the
predetermined angle o (the first angle) to have a tilted
edge 61k.

When the disk drive 1 (with the main tray 61 and the
sub tray 71) is tilted from the horizontal position, the
sensor lever 72 hanging down straight with its self-weight
remains not touching the lever stopper 613 before the
tilting reaches the first angle «. In other words, the
sensor lever 72 never moves into the slot shaped space
between the lever stopper 61j and the rear end of the main
tray 61.

Therefore, at the time, even i1f the main tray 61 1is
driven and slid forward as driven by the driving arm 32,

the sub tray 71 receives no driving force. In this
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5 o, the sensor lever 72 comes into engagement with the lever
stopper 617. Until the tilting angle reaches the second
predetermined value f, the sensor lever 72 comes 1into
engagement with both the lever stopper 61j of the main tray
61 and the projection piece 11j of the drive 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 with the lever stopper 617.
Then, when the main tray 61 is driven and shifted forward,
its driving force is transmitted via the lever stopper 61]
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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5 main tray 61 (of the tray unit 60) until the tilting of the
disk drive 1 exceeds the angle o and reaches the angle
thus locking the transfer action of the disk.

If the disk transfer action is switched by slight

change of tilting angle of the disk drive 1, for the user,

10 the disk transfer action is unintentionally switched. This

annoys the user who wants no switching of the disk transfer

action, thus resulting in the inconvenient performance and

unfavorable reliability of the disk drive 1 in use. The

drive disk 1 of this embodiment is provided with a lock

15 region at boundary area in which the disk 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

20 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 «o. Also, the wvertical

position of the disk drive 1 includes a vertical position,

25 a substantially vertical position, and a tilted position at
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angle o and is equal to or greater than the second angle B.
As described, the transmission of the driving force
can be switched between two (first and second) transmission
modes, depending on the positional relationship, that is,
engagement state, between the sensor lever 72 and the lever
stopper 613 of the main tray 6l1. In the first transmission
mode, the driving force is transmitted from the driving arm
32 only to the main tray 6l. And, in the second
transmission mode, the driving force is partially
transmitted from the driving arm 32 to the sub tray 71.

In response to the switching of the transmission of
the driving force, the disk transfer action can be switched
between two (first and second) transfer modes. In the
first transfer mode, the disk 3 1is supported and
transferred only by the main tray 61. And, in the second
transfer mode, the disk 3 is supported and transferred by
both the main tray 61 and the sub tray 71.

As described, the driving force transmission switching
mechanism for transmitting the driving force of the driving
arm 32 to the tray unit 60 and the disk transfer switching
mechanism for switching the disk transfer mode are thus
pased on a combination action of the sensor lever 72 and
the lever stopper6lj of the main tray 6l. Also, the sensor

lever 72 serves as a switching lever for setting the
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allowing the disk 3 to be held and transferred by both the
main tray 61 and the sub tray 71. That 1s, the
transmission of the driving force is switched between the
first transmission mode where the driving force of the
10 driving arm 32 is transmitted only to the main tray 61 and
the second transmission mode where the driving force of the
driving arm 32 is partially transmitted to the sub tray 71.

Thereby, the disk drive 1 of this embodiment can

favorably be used in both the horizontal position and the
15 vertical position. In other words, the disk drive 1 is
adaptable to use in so-called two-way layout free.

The transfer 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, depending on the inclination of the disk
drive 1, the action of transferring the disk 3 (that is,
the transmission of the driving force) 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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driven in every action of the disk transfer as is linked
with the driving arm 61. The sub tray 71 1s however
actuated only in the second disk transfer mode by a part of
5 the driving force of the driving arm 32 through the action
of the sensor lever 72 and the lever stopper 617. This
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 transfer 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
allowing 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 disk drive 1 is
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 action of the wvertical lock lever 74
(the second lock member).
Fig. 29 is an explanatory view showing an enlargement

25 of the rear portion of the tray unit 60 fully retracted
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disk drive 1 is placed in the horizontal position. And,
Fig. 30 is an explanatory view of the rear portion of the
tray unit 60 seen along the arrows Y30—¥30 in Fig. 29.

5 As illustrated in these drawings, in the fully
retracted state of the tray unit 60, the horizontal 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 lever 72. The horizontal lock levér 38 remains

10 urged by an urging spring 39 so that its distal end turns
towards the trayvunit 60 (more specifically, towards the
sub tray 71). In other words, the horizontal lock lever 38
remains urged by the spring 39 in the counter-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 1is turned towards the
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,
the sensor lever 72 1s hanged down straight by its own
welght and free in the movement, as shown in Fig. 30.

Fig. 31 is an enlarged explanatory view of the rear

25 portion of the tray unit 60 just before drawn out from the
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When the tray (only the main tray 61) is drawn out
from its inward position shown in Figs. 29 and 30 in the
drive unit 1 placed in the horizontal position, the sensor
lever 72 remains still in its hanging down state by its own
10 weight as shown in Figs. 31 and 32. The sensor 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
15 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 sensor lever 72 while hanging down is
locked with the horizontal lock lever 38. That is, the
20 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

25 vertical position. Accordingly, the main tray 61 can be
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after it is drawn out from the disk drive 1 placed in the
horizontal position.

10 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 permitting any switching action of the
sensor lever 72 to determine the disk transfer mode.

Fig. 34 is an enlarged explanatory view of the rear

15 portion of the tray unit retracted into the disk drive
placed in the vertical position, and Fig. 35 1is 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

20 the vertical position.

As illustrated in these drawings, in this retracted
state of the tray unit 60, the vertical lock lever 74 1is
pressed at an opposed end to the distal end 74a against the
wall of the drive base 11, for example, and remains

25 disengaged from the sensor lever 72. Accordingly, in this
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tray 61 (as inserted into the slot shaped space between the
lever stopper 61j 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
disk 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 lever stopper
617 of the main tray 61. Thereby the sensor lever 72 1is
inhibited to swing.

Accordingly, in case that the disk drive 1 is shifted
from the vertical position to the horizontal position, the

20 sensor lever 72 remains not moved as locked by the vertical
lock lever 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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swing by the vertical lock member 74. This allows the
sensor lever 72 never to interrupt the retracting action of
the two trays 61 and 71 into the disk drive 1 placed in the
horizontal position after it is drawn out from the disk

5 drive 1 placed in the vertical position. Also, while both
the main tray 61 and the sub tray 71 remain in the disk
drive 1, the swing motion of the sensor lever 72 is enabled
pbut not locked hence permitting any switching action of the
sensor lever 72 to determine the disk transfer mode.

10 As described, the action of the horizontal lock lever
38 and the vertical lock lever 74 permits the tray unit 60
to be retracted without difficulty into 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 after it is drawn out in
the horizontal position. Accordingly, the disk drive 1 can
effectively respond to so-called 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 diameter) 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
5 provided on both side ends thereof. Each foot has a claw
8la provided on the distal end thereof for engagement with
the wvertical wall of the drive base 11. As described
previously, the guide groove 8lg is provided on the back
side of the clamp board 81 for guiding the forward and
10 backward movement of the projection 77p of the disk guide
77.
Also, the clamp board 81 has a round opening 81h
provided in a center thereof for sustaining the clamper 90
through the spring hook 82 (a clamper supporting member) .
15 The 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 coill 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 90 is inserted from below into the opening
81h in the clamp board 81. And, the spring hook 82 1is

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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with the upper inside of the clamper body 83. Accordingly,
the coil spring 88 is sandwiched between the spring hook 82
as the clamper support and the clamper 90.
10 Fig. 40 is an explanatory cross sectional viewbshowing
a clamper 90 with its spring expanded, and Fig. 41 is an
explanatory cross sectional view showing the clamper 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 spring 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 against the urging force of
the coil spring 88. As the result, the coil spring 88
comes 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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enlarged cross sectional view showing engaging claws 66 of
the small diameter support region 61S. As shown in these
drawings, the small diameter support region 61S is stepped
down by a predetermined amount towards the turn table 45

10 from the large diameter support region 61D of the main tray
61.

The engaging claws 66 are provided on the outer
periphery of the small diameter support region 615 for
holding a small size disk 5. They are capable of retaining

15 the lower outer edge of the small size disk 5, even when
the disk drive 1 is placed in inclined state where the
inclination is over a predetermined angle range to the
horizontal position. Preferably, 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



u& ()- 10// 10//

10/ /1" @B$10% / & ()-96M 10% & ()-y34M 10% & ()-!n, 0$10%J U & ()-: m w3aS4
11 9$109%&' ()--2!>9$10% U U& ()--2!" 9$10% & ()--2! 9M 9$10%UFU& () -- 2! +
9$109BUSUE () - - 2! 49$10%AA& ()--2m ! V"W X" Y"\ " " s#~\ :

11| 1yL$109BBE& ()-!, &M 109BB& () - 109B& () 4510 U 10 U 10 U 9$10% U& ()-- 2! |
9$10%JUE () - - 2sH#H#SYSZ$SAE-\ :

11| ys109B& () - mLOYB&' () - S9! 109B& () - S9! 109B& ()- @' 109B& ()- @ 9! 109B& ()-$
$] Y9006 &AE-\ :

1] tyy, ! 100886} @ s 1QUBE 1S 3d0IBES ki YB100B&MmbYef i LHBLOGY - SMe10YBE
()-+8&1' g ' "o irgv= 11[! 1098& ()- 10B 10B

108, | : $10%B§h% ?ﬁ%a%?éB%GQMS(%G §§0%%§A§&oﬁb‘%he taper surfaces 66a

. $109BB& ()
1'|"[$10%JBH§&' - SyM 10998 () - S9! 109%8& ()1 > y3 $109BB& ()- !y3

$109BB&' () - AB&T() VV***CH++aBg\— 1

,,$10%B&'()-'V,, 10%PBPB 098 %$1 %B& fl mB&' (

)49, p, , - en- V? %&% Nﬁjé &o( Ly B1AYBE (L3 LALAURE () - T Lyl hRVB&
5 illustrating a series of steps of sandwiching between the

clamper 90 and the turn table 45 the small size disk 5
which has been held with the engaging claws 66 on the small
diameter support region 61S of the main tray 61.
As shown in these drawings, when the small size disk 5
10 held at the lower peripheral edge by the engaging 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 disk 5 is transferred toward the clamper 90, and
15 it is pinched and held between the clamper 90 and the turn
table 45 by the magnet force.
More particularly, as shown in Fig. 42(a), when the
clamper 90 and the turn able 45 are spaced by more than a
certain distance and the small size disk 5 is positioned
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 615 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 6l.
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clamper 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 are 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



111 10 10 10SY: $109%& ()-f S810%& () - L6F
109& ()-34L! 109& () -, 2L! 109& () -) =, ===>>>aBYNC

111 SM 1098& () -!5f $109BB& ()- @ ! 1098& () - SF

9! 10988 () - @L! 1098&' () - 109B& () - >3?1 ???@RIBYNC

1111 [ #$109BB& ()-S! ! 109B& ()-f: ! 109B&' ()gf : | 109B& () - $1098B& () - S9! 109B&’ ()
- @3\ AGA-AAaBYNC

1 Ty@ ! 1098B& () - 90$1098B& ()-y3. 109B& ()-y, M 1098B& ()-y*M 1098B& ()-!V
#$109°BPB&' () - AABBBBBBBUV7 11,:110% U& ()-10% U& ()- 10BB 10BB

10BB! +, y8%$109 L) = OUB& () Y4 1. 109B& () - 3 ! 0%
g’ () - s$10%9£§%-€, Wg]i[%? %&E(S% )ljﬁi :tyrjsa#??f%%ﬁ(ug)' %%%/%Pu? EA)Zhe% t%%%i'k()- DD

EEE(PF) <ML 1341 3 100 Ul Gl Lnb 0 DECG) bostBLARUNLE -1 ViS10%

Figs. 43 (a) to 43 (c) are explanatory views
illustrating a series of steps of releasing and returning
5 the small size disk 5 held between the clamper 90 and the
turn table 45 onto the small diameter support region 61S 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 clamper
15 90 is slightly lifted up from the clamp board 81 in the
reproducing position 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 urging 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 moving 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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clamper 90.
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 of
the coil spring 88. And, as shown in Fig. 43(c), the 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 diameter support region 61S
of the main tray 61.

When the large size (12 cm) disk 3 is used in the
vertical position of the disk drive 1, it is received on
the pocket 70 formed by the main tray 61 and the sub tray

15 71. BAnd, 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 to 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 main
tray 61, even if the disk drive 1 1is tilted at an angle
over a predetermined angle range from the horizontal
position. Thereby, the small size disk 5 remains securely

25 be transferred even when the disk drive 1 1is in such a
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tilted condition. In the loading mode, the peripheral edge
of the small size disk 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

5 table 45 as sandwiched between the clamper 920 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

10 its held state between the clamper 90 and the turn table 45
is canceled. As the result, the loading and unloading 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

15 surfaces 66a and 66b provided on both sides thereof fof
allowing the peripheral 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

20 5 with the engaging claws 66 can smoothly be carried out
with 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 ﬁrging the clamper 90 in a reverse of the disk

25 holding direction. Consequently, when the magnetic force
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exerted between the clamper 90 and the turn table 45 is
greater than the urging force of the coil spring 88, the

clamper 90 1is pressed towards the turn table 45 as

resisting against the urging force. Thereby, the small
5 size disk 5 remains securely hold Dbetween the two
components. And, once the magnetic force becomes not

greater than the urging force, the holding and pinching

state of the disk 5 can be canceled.
As explained previously, the small diameter support
10 region 618 is stepped down by a predetermined amount from
the large diameter support region 61D in the main tray 61.
However, according to the present embodiment, by
appropriately determining the balance between the magnetic
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
and 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 and 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 6l. 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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pocket 70 defined between the main tray 61 and the sub tray
71, and the disk can be transferred in this supported state.
5 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 Dbe 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 from 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 installation.

It is to be understood that the present invention is
not limited to the described embodiment but various
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 wusage 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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member for supporting a disk during it is transferred and a
disk support member driving mechanism for driving the disk
5 support member bidirectionally between a first position
corresponding to a turntable disposition inside a disk
drive and a second position corresponding to a disk
loading/unloading position outside the disk drive,
wherein the disk support member 1is provided with a
10 first disk support member 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 is constituted separately from the first disk
support member, and
15 wherein a pocket portion for receiving a part of the
disk is formed by the first and the second disk support
member.
2. A disk transfer device according to claim 1,
wherein the disk transfer device is further provided with a
20 transfer mode switching mechanism for switching the disk
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

25 member and the second disk support member.
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second transfer mode when the disk 1s in a tilting posture
tilted at an angle over the predetermined value.
4. A disk transfer device according to claim 3,
10 wherein the disk support member driving mechanism is
connected with the first disk support member,
wherein the disk traﬁsfer mode switching mechanism is
provided on the second disk support member, and
wherein a part of driving force of the disk support
15 member driving mechanism is transmitted to the second disk
support member through the disk transfer mode switching
mechanism in the second transfer state.
5. A disk transfer device according to claim 4,
wherein the disk transfer mode switching mechanism 1is
20 provided with a switching lever which is vertically hanging
down with 1its own weight for swing motion freely in
relation to the second disk support member.
6. A disk transfer device according to claim 5,
wherein a first lock member is further provided, the

25 first lock member is to prevent a swing motion of the
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wherein the first lock member 1is to release a

preventive state in which the swing motion of the switching
5 lever is prevented when the first disk support member is at
the first position.

7. A disk transfer device according to claims 5 or 6,

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

10 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
preventive state in which the swing motion of the switching
lever is prevented when both of the first and the second

15 disk support member are at the first position.

8. A disk transfer device according to any one of
claims 1-3, wherein the disk transfer device is further
provided with an urging mechanism capable of urging the
disk held by both of the first and the second disk support

20 member toward the first disk support member.

9. A disk transfer device according to claim 8,
wherein the urging state in which the disk is urged toward
the first disk support member is released when the disk is
at the first position.

25 10. A disk transfer device according to claim 9,
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wherein the urging mechanism is provided with a disk
guide having a contact portion 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,
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
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.

11. A disk transfer device according to claims 10,

wherein the disk transfer device is further provided
with a clamp board covering the second disk support member
when both of the first and the second disk support member
are disposed at the first position,

wherein the disk guide is provided with a projection
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 urging state in
which the disk is urged toward the first disk support

member 1s released.



