; e3eb{\ @x(() 67?6@\ @-X DI SK DRIVE Field of the Invention The present
invention relates to a disk drive and a di sk | oading nethod for an opti cal
di sk drive applied to a player, a recorder or the |like which records in,
reproduces from or records in and reproduces froma disk such as an

optical disk. Mre particularly, the present invention re di ng
of a cartridge by neans of a tray which nmounts a disk stoM@Eﬁmmﬁﬂm@@"tridge
and a naked disk, loads a disk into inside a disk drive (I ej ects
a disk out of the disk drive (ej ectippa)yrrand iow a cartridge héPHIng
mechani sm whi ch holds a disk which is stored in a cartridge. The present
invention also relates to a | oadi ng peipogk@s| oadi ng nmechani sm and a

| oadi ng drive for loading a tray into inside a disk drive (loading) or

ej ects a di skeodt oof thBe1diyaktgdrihve (ejection). The present invention
further relates to a | ock nechani smof a door for blocking an opening which

appears after |Oa@h@gaﬁés@m§ ray oMY iGdh FeuRks sat6as tdifge rgeat ahni N & di sk
or a naked disk, loads into inside a disk drive (loading) or ejects out of

Ithe di sk drivedfeheattesd foanth o iklaackiing aeleeegjp,ﬁgw@@@ @gﬂ effy af ter

oading of a disk, a cartridge, etc. by a slot-in nethod which does not

require to HseecdotHa¥-or the like which records in, reproduces from, or
records in and reproduces from a disk such as an optical disk.

More particularly, the present invention relates to
holding of a cartridge by means of a tray which mounts a disk
stored in a cartridge and a naked disk, loads a disk into inside
a disk drive (loading) or ejects a disk out of the disk drive
(ejection), and to a cartridge holding mechanism which holds
a disk which is stored in a cartridge.

The present invention also relates to a loading method,
a loading mechanism and a loading drive for loading a tray into
inside a disk drive (loading) or ejects a disk out of the disk
drive (ejection).

The present invention further relates to a lock mechanism
of a door for blocking an opening which appears after loading
of a tray which mounts a cartridge containing a disk or a naked
disk, loads into inside a disk drive (loading) or ejects out
of the disk drive (ejection), and for blocking an opening which
appears after loading of a disk, a cartridge, etc. by a slot-in
method which does not require to use a tray.

The present invention further relates to an automatic
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The present invention further relates to an automatic | oadi ng mechani sm
of a tray which | oads an optical disk stored in a cartridge into inside an
optical disk drive (loading) or ejects a disk out of the optical disk drive
(ejection). The present invention further relates to a positioning

mechani smfor cartridge which is used at the tine of loading a tray into
inside a disk drive (loading). Mre particularly, the present invention
relates to a cartridge holding nechanismwhich is built on a tray which

places an opJaseah Oheknah9ERMb Iy @rg?r&mégel@ms araked cdisi skoads, &
optical disk for the purpose of posifioning the optical disk to a spindle

mot or i nsi dg (diL sk AF L Y844 | 0adh NGs (e &P oL 127 108k k&ak  di,sK (192 QuL§) de for
t he purpose of renoving the optical disk. Background Art A nechaniSm i nside

a conventioRgle @RI iCa; sii $diHisv @ Nehieh sdrives Qnly @, haked aptdcal  disk is
for flexibly supporting, by neans of a danper, only a traverse base which

hol ds a spindl e mptQr Lecchot ahi@nakby enivhBg a-disksapd an,opti cahitgad
for recording in and reproducing froma disk. Meanwhile, in an optical” disk

drive whi chydrihges san rort beak rdbgk §horadiknugegast ridge; ke & AVRISE hase
and a | oadi ng nechanismfor cartridge are forned as one integrated

structure a@dt@a@aqg%g filhexigrl ¥ gggmp@ygdgﬂ@idgdﬂggwue as a whol e.

More particularly, the present invention relates to a
cartridge holding mechanism which is built on a tray which
places an optical disk stored in a cartridge and a naked disk,
loads an optical disk for the purpose of positioning the optical
disk to a spindle motor inside disk drive (locading) or ejects
an optical disk to ocutside for the purpose of removing the

optical disk.

Background Art

A mechanism inside a conventional optical disk drive
which drives only a naked optical disk is for flexibly
supporting, by means of a damper, only a traverse base which
holds a spindle motor for rotationally driving a disk and an
optical head for recording in and reproducing from a disk.

Meanwhile, in an optical disk drive which drives an
optical disk stored in a cartridge, a traverse base and a
loading mechanism for cartridge are formed as one integrated
structure and a damper flexibly supports this structure as a

whole.



- 2 A structure and operations of an optical disk drive which records in
and reproduces froman optical disk stored in a cartridge will now be
described. Wiile referring to a conventional optical disk record/reproduce
drive shown in Figs. 62 through 64, placing of a cartridge on a tray, a
cartridge holding nechanism |oading of a tray and ejection of a tray wll
now be described. In Figs. 62 and 63, denoted at 1 is a cartridge in which
an optical disk 10 is held, denoted at 144 is an eject switch, denoted at

201 is a main unif é)érd@@up@ta'n%iaépgk%l6@@%@65%&5@9&'&? oqfékvﬁr&‘@gpﬁ}{?é}?g a
mechani cal chassis 20l1a and a base frame 201b, denoted at 204 is a tray fo

seating a C%'étc'b'rgge1RO|a?l'dn9e§'i‘o@ﬁtc'e%aler>h§ién( RRde 1$haw: And 1, naked, opt | cal

disk 10. (Structure of Tray) There are two concave portions, one |arge and

the other sgalk,;H8eMRd 11N L3,CRRCERLLIG LR angenent at the center of a
cartridge seating surface 233 of the tray 204. The concave portion having a

l'arge di ameter ISWﬁlh@r9@fgk§nﬁ5e%0dbs%Oﬁ%@h%ﬁo%%% icli& shhey1Gancave
portion having a snmall diameter is a snall dianmeter disk seater 232, and

ei ther one 'r%cB%@QrbBr%@ﬁ@%d@E‘?&e%anwﬁhﬁn0#135 das@n@hecsu@% @4d';§lkaé’ﬂcfh s
to be nounted to the optical disk record/reproduce drive 201. The tray 204

conpri ses acfropt \wakhgeusd Qct_ere%;‘la @af@iid&‘@lhlol%irnfgaﬁgcgg’él§1'ﬂd @ dd Y
wal | surface 236 which are disposed - ertical to the cartridge

seating surfacg 233y éneaEséng%nPB% %O%Qb@gwqﬁqbQ&mﬁ%é'd%é@ﬁm&§ﬁd via a
conpression coil spring 237a to the innerndst side of the tray 204 so as to

be freely novabl ezhnwg;ore/naradlcb@@k\A@éHogéae&EIms ‘ér@é‘HPQdéesir'i yat e
that the cartridge pre-I|oading member 237 is hel d by a hol ding part 250 as

it is pre-lgadggt{ewardsdia d 1anhe0d, thendfay 404 4y 15hgn SP{d DY L3k%&n,
(Structure of ck Gear) A rack gear 288, which engages with a | ast- stage
drive denoted at 201 is a main unit of the optical disk
record/reproduce drive comprising a mechanical chassis 201la
and a base frame 201lb, denoted at 204 is a tray for seating a
cartridge holding an optical disk (not shown) and a naked
optical disk 10.
(Structure of Tray)
There are two concave portions, one large and the other
small, formed in a concentric arrangement at the center of a
cartridge seating surface 233 of the tray 204. The concave
portion having a large diameter is a large diameter disk seater
231 while the concave portion having a small diameter is a small
diameter disk seater 232, and either one is used in accordance
with the outer diameter of a disk which is to be mounted to the
optical disk record/reproduce drive 201.

The tray 204 comprises a front wall surface 234, a left

wall surface 235 and a right wall surface 236 which are disposed



gear 219 of a | oading gear system 281 which is driven by a | oadi ng notor
280 di sposed to the nechanical chassis 201a, is disposed to the back
surface of the tray 204, and as the rotating direction of the | oadi ng notor
280 is switched, the tray 204 is | oaded and ejected. A structure of the
tray 204 realizes |loading and ejection, as the rotating direction of the

| oadi ng notor 280 which is disposed to the front of the nmechanical chassis
201la is switched. (Structure of Traverse Base) Held by the mechani cal
chassis 2013.ar§ 2198 Rdl enoot of 282 mhich 1,0} ahgs A dbsk 100 whi e hod i ng
t he di sk 10, an optical pickup 283 ich reads information out fromthe

di sk 10 and Wi 88 4 RO RN 2137 Re Jistloskdl A J rAVRIS J54 1y 2841 whi ch
noves the optical pickup 283 in the radius direction of the disk 10, and a

traverse base 266 wAhgh Bolds a0eRth SCTEMLYs theft tray PbuUSLUES £0The
Hol di ng Traverse ‘Base) The traverse base 266 hol ds the spindl e notor 282

whi ch 0t at 032 1di o Whj11ce 1h0L0ieRg  Lhe: M sku e LRtdcalomi ek 283, whi ch

reads information out fromthe disk and wites information in the disk, the

traverse nmotQr 284 Whi ght NVES the 1R pak-PbekdPg283mbar t4ey nadihusy py
direction of the disk, and the reed screw 297. Thé rear end of the traverse

base 266 isjhghdgtAgthereohpniscat chassls) 20daq Rbwmans hef racher §kothe
spring 266a for freé rotations, while the front end of the traverse base

266 is pre-koadedolsovrr dnelspwiwigt B33 ow | oad. There are two slit holes
291 are formed one on'the right-hand side and the other on the |eft-hand

side to the front @pd 266k c0b ft RECkKI @avarge base 266, and receive a cam
| ever 285 which is inserted around a rotation shaft 292 which is disposed

to a bottom surfage gfkt heareshani ¢l cKhassh§e 20 aeh The 44Vl S hase, 266
is driven upward and downward as the cam | ever 285 rotates. The cam | ever

285 engages gwatrh otile ot ay 1204w gl alrs dhegaied din WHieniiE ritiwat W, 1padi ng
position, and rotates in accordance with actions nade by the tray 204.

(Structure abaAlingnRBRbrPrBS)d AlSEs&h SRO%eE hechBaithavensesbaseo285 isH
addition to the spindle notor 282, the optical pickup 283 and the traverse

nmot or 284 age spheeeal t grMenba Pk 3% rzké Wb eheengage oM t Anpess thentdiahides 3
of the cartridge 1 at the front end 266b of the traverse - 5

direction of the loading motor 280 is switched, the tray 204

is loaded and ejected.

A structure of the tray 204 realizes loading and ejection,
as the rotating direction of the loading motor 280 which is
disposed to the front of the mechanical chassis 201la is
switched.

(Structure of Traverse Base)

Held by the mechanical chassis 20la are a spindle motor
282 which rotates a disk 10 while holding the disk 10, an optical
pickup 283 which reads information out from the disk 10 and
writes information in the disk 10, a traverse motor 284 which

moves the optical pickup 283 in the radius direction of the disk

10, and a traverse base 266 which holds a reed screw 297.



base 266, and the alignnent pins 214 maintains a clearance between the disk
10 which is held and the cartridge in the spindle notor 282 and positions
the cartridge 1 at such a position which does not touch the disk 10.
(Structure of Cartridge State Detecting Switch) Di sk state detecting

swi tches 215 are disposed in the vicinity of the alignnment pins 214. The

di sk state detecting swtches 215 are nounted to a printed board, so as to
judge an engaging state with a detection hole (not shown) of the cartridge

1 and thereby detegt whether bt hglgqggiqggvgqggﬁgggebn the di sk 10 which
is stored in the cartridge 1, the back and the front surfaces of the disk

10 and a recordi nghgapagitysofpdde Hehoh®s The BhURahLiNM-06 B sk Slale
detecting switches 25 and the traverse base 266 are forned as iIntegrated

elements. (Sbuebure ofsbhper Saseliifly WpRel:Base: A28 be: dh BRonet a9 s t op

lid to the nechanical chassis 20la. Di'sposed to the upper base 228 are a

cl anper 210, Whi-gh bhyes ihie sk oh0ole hensrihadles S0LOK 383+ ¢l anp arm
212 whi ch hol ds tﬁe clanper 210 to the spindle notor 282 in such a nanner

that the clappgrmikQoram ke aesky @id ached and detached, i & ¥ELLLGEle
direction and cartridge pressing springs 229 which restrict vibrations of

the cartridggelcatl fhexdd ™ 0hnl 0ading: andit-BerepByr ke Lankii, dggqRRsSSi ng
rollers disposed to four cartridge pressing parts 230 which are di sposed

around the carlrsdge,ppressi ng springs 229. The urging - 6 force of the
cartridge pressing springs 229 toward below, via the cartridge pressing

parts 230, urges thght=handngi de and kekt=hardpaisde kichbs sometike thotihesi des
of the cartridge 1 and accordingly fixes the cartridge 1 to the tray 204.

The urging feragn9tatihengast 5isge, esatG SR hNOSr 228n hasr end ungsd any of
urging the cartridge 1 against the tray 204 and the tray 204 agai nst the

mechani cal ¢hassist209chomeghai el ynaf tesnt hengtar tof dQading widd Adw
| oadi ng has finished, a function of elimnating rattling which occurs

between thejgaptkei-dgadkd tBRatHaye204 andnt Re1bgchanigcal chassis 201a, and
a function of reducing vibrations and noi ses which occur at the tinme of

| oadi ng and as thendieka1@ tQbatest hSLeUChYneagk Ehuhbkar ogeerer ndl so
di sposed to the upper base 228 is a shutter opener
right-hand side and the other on the left-hand side to the front
end 266b of the traverse base 266, and receive a cam lever 285
which is inserted around a rotation shaft 292 which is disposed
to a bottom surface of the mechanical chassis 20la. The
traverse base 266 is driven upward and downward as the cam lever
285 rotates. The cam lever 285 engages with the tray 204 which
is located in the vicinity of a loading position, and rotates
in accordance with actions made by the tray 204.
(Structure of Alignment Pins)
Also disposed to the traverse base 266 in addition to the
spindle motor 282, the optical pickup 283 and the traverse motor

284 are two alignment pins 214 which engage with positioning

holes 3 of the cartridge 1 at the front end 266b of the traverse



(not shown) which opens and closes a shutter 2 of the cartridge I, and

| oading is performed while opening the shutter opener toward the right-hand
side in accordance with the |loading of the cartridge 1 with the shutter
opener hooked to a projection which is at a front edge of the shutter 2. As
t he shutter 2 becones rel eased, the disk 10 stored in the cartridge 1 is
ready to be rotated by the spindle notor 282 and recorded or reproduced by
the optical pickup 283. (Structure of C anper) A structure used for

mounting the di.skek) o Q%esaifg%{n%emt Qi 182 1148 it FHTHGHIL 4L Wl ol the

clanper 210 fixes the disk 0 a turn table (not shown) on the spindle

notor 282. The.clkamper 2;Qcamprises Tenens \Mnocfhf‘earezab[gch%% .é.iirmtgne wo,

one above and the other below, and houses a magnet (not i nsi In

addi tion, f%githerWol%Qﬁe 2eh cent Usq&i%fn)st %edicsdkftgﬁdget h rgsnegt, tp the

turn table, magnetic el enent (not shown) is burie an apex portion of
a center copgwhiigh 9 ifer ied sat, khe cenf ehe QYANG 1f@ Magnetic suction

force of the magnet housed i1 nside the clanper 210 and the magnetic el enent,

the clanper 210 fixes,the di gk £0,40i00e WYL d #fl@o (Rl uGhwg, of Traverse
Driving) Two netallic shafts nanmed "mai'n shaft” and "sub shaft” 'di sposed to

the traverse basep2gg BoLds HRecERLKhGAl AW 283 i3 gskh@%p%s%ﬁﬁri‘?{ daat

the optical pickup 283 can freely nove in the radius direction of the disk

10. In the yighiRpity gt the IR dhmdidf toidheng i sthbeql epd SCrEWAMhigh is
directly linked to"the traverse notor 284. The optical pickup 283 conprises

a nut piecesWﬁE%ﬂe%n9§ge§ré“ﬂJhﬂﬂéﬁ E%PQ éfiﬁwégggéaﬁ@ﬂsﬁﬁa%héotjé&ﬁéﬁﬁq )
notor 284 rotates, drive force which is in the radius direction of the disk

10 devel ops chBabh8goRtLGR! WRItEKUP (283 LNIRUE 1the Hjit s%%g WY Ghhd S in
engagenment wththé reed screw 297 and the optical pickup 283 accordingly

noves to a desihedqgtadi Uy RORIdRNqeRethRe HE eKe 10 @l sApBsghp3Reed write
(Structure of Optical Pickup) The optical pickup 283 contains highly dense
Integrationin ghe disk 10 which is stored in the cartridge 1, the back and
the front surfaces of the disk 10 and a recording capacity of
the disk 10. The plurality of disk state detecting switches
215 and the traverse base 266 are formed as integrated elements.
(Structure of Upper Base)
An upper base 228 is disposed as a top lid to the
mechanical chassis 20la. Disposed to the upper base 228 are
a clamper 210 which fixes the disk 10 to the spindle motor 282,
a clamp arm 212 which holds the clamper 210 to the spindle motor
282 in such a manner that the clamper 210 can be freely attached
and detached in a vertical direction and cartridge pressing
springs 229 which restrict vibrations of the cartridge 1 at the
time of loading, and there may be cartridge pressing rollers

disposed to four cartridge pressing parts 230 which are

disposed around the cartridge pressing springs 229. The urging



of a sem conductor l|laser, a lens, a light receiving el enent (not shown),
etc. In the opening of the optical pickup 283 in the top surface, an
objective lens is supported by a wire spring (not shown) in such a nanner
that the objective |lens can freely nove forward, backward, toward above and
toward bel ow. For recording/reproduction of data recorded on the back
surface of the disk 10, laser light is focused at the back surface of the
disk 10 and a very small spot is accordingly created. In order to keep the
| aser Iight _f'o'}cfeoggstﬁg?éﬁﬁrﬂcﬁ?)é %&f%r{d@ ddhe dpdbys dinacti 99181, the, di sk
10 and swaying of the disk 10 along the direction of the rotation shaft, an
el ectro- mgneld ¢3¢t URIGRr RQks 1$ROWRr 4 cih demelaps i Ve 4,8 c& dd 1he
direction of the rotatioon shaft i's attached to the objective lens. (Support
by Rubber D@%E%L%knﬁh%iﬁ%aXi%g4ont93e”§699n5§@£sCQ§S§E§fg%%@ri&$§ fraygrse

base 266, the upper base 228, and nechanical portions o e main unit 201

of the opti gal-cdagkg16candlserhrducs rijge wWhikch g1 theld Ly, or fixed to
these el ements constitute one rigid body,” as |oading of ‘the tray 204

conpl etes. The m?ﬂ_@”h?ghneofékegso@ctltlgeceﬁr}_a{f‘ic_‘i‘@étp]?@ési)rfl ther opL L o o di sk
record/ reproduce drive descCri bed above are supported by rd%ber danpers 290

on the four near gersnagabnst s they hase Hd ank 2QHe Il gybbhersupROFLtipp dy the

rubber danpers 290 - 9  ensures an effect that an influence over
recordi ng apddreps adust pOB Rfa it dhskndhdsi ££0UGed whenobhenRase, {4 ape
201b is vibrated or inpacted fromoutside. Operations of the optical disk

record/repraguee @niverhavi g SHEH1AgSLALET Uf Be dBSEH 1 heth Above, Whd g how be
described in relation to an exanple of reproducing fromthe disk 10 stored

in the cartriydge ibn Ol 2aiiRAnak 16Ar eitdden Foh RIS &f Hdh8 L tiigge 1
on the tray 204 which is surrounded by the front wall surface 234, the |eft

wal | surfacea23%iand thend ghtaywabl sy facene3Bantik@ 1canheikdgerdihs sldd
obliquely toward below fromthe forward upper side to the tray 204 while

pushi ng theacash¢t dge d eehoadhgyoy IBRFDE! 023 GridOnbhse s NS dW Sl tirdgt afnd he
tray 204 at the rear edge of the cartridge 1, and the cartridge 1 is placed

on the cart riigge oseabbagngushaces23de @iswch ca rmrress . that the front edge
of the cartridge 1 contacts an inner wall of the front wall surface 234,

wher eby pl aci ng of(stihacearer bdgehlteart bpeheay 204 is conpleted. At this
stage, the cartridge pre-|oadi ng nmenber 237
Also disposed to the upper base 228 is a shutter opener
(not shown) which opens and closes a shutter 2 of the cartridge
1, and loading is performed while opening the shutter opener
toward the right-hand side in accordance with the loading of
the cartridge 1 with the shutter opener hooked to a projection
which is at a front edge of the shutter 2.
As the shutter 2 becomes released, the disk 10 stored in
the cartridge 1 is ready to be rotated by the spindle motor 282
and recorded or reproduced by the optical pickup 283.
(Structure of Clamper)

A structure used for mounting the disk 10 to the spindle

motor 282 is a structure in which the clamper 210 fixes the disk



presses the front edge of the cartridge 1 against the inside of the front
wal | surface 234, and the cartridge 1 is positioned with respect to the
tray 204 without any rattling in the forward/ backward direction or the
right/left direction. (Loading) The tray 204 now seating the cartridge 1 is
automatically - 10 | oaded into inside the main unit 201 of the optical

di sk record/ reproduce drive because of the drive force of the | oading notor
280, while the shutter of the cartridge 1 is opened by the opener.
Fol | owi ng thips + ot he gl ignaeit Rindg Zlbywhieh @fe dnthrarated w tip i he
traverse base 266 to which the spindle notor 282, the optical pickup and

the like are fixegncatahsertedcbiipth8eRPOfAh o NG el 850 3 OERERE into
cartridge |, and the cartridge 1 is accordingly optimally positioned

relative toiyhe bhayaBB8geantqt PReSPLRELELOPLRT . 1A BHQLsthensane. tiq®, the
di sk state detecting switch 215 detect the state of the cartridge 1. In
addi tion, t@%o%gm%iaét) fixedhyi pobds £be dislkoenpdhe 59%5@@%?@%@6
spindle notor 282 of the main unit 201, and as the spindle notor 28

rotates, thepdi §kskol@tesH ResBelrarstate MULCh REET LSni&LOF HE NG Qent
reproduction. The tray 209 and the mechani cal chassis 201a are nol ded from

a resin, andpbhesgblfe SUniaqed oh 4.0adidi0p8tttiRe MeGhapheal chassis 401a
is formed even and snoboth. The bottom slide surface of the tray 204 has a

convex crosgssept-h@n ghaped tontbe. f b R o Il dndnd asf e Qi e fender s
are disposed in the vicinity of the slide surface of the mechanical chassis
209, which sheughkdhetphevertl RaswWardich@ ofl st LAy 20/ dufd RhdRading. At
the tine of |oading of the tray 204, the cartridge pressing springs 229

di sposed onetBaenitghtnbantaghde 2nd tihed efife Bartk sodeotond heytipper,hase
228 and the four cartridge - 11 pressing parts 230 in total disposed at

the front and the geancends ef trheveakkripddeipggssing springs 229 urge the
ribs, which are at the right-hand side and the left-hand side ends of the

cartridge 1, towamrgobgbeni1Tbronghtthgagaat 1hslge dnargedioweddh balpm by
the cartridge pressing parts 230, the tray 204 is urged by the nechani cal
chassis 209giwhbehdat b e lteadicgenbhBeUL66NRAdNGhe bf;eu:gmsppék@;@iz&eﬁ
attributed to rattling in the vertical direction. Until |oading of the tray
204 has conphetedh bheaspépdtga ot ZBRicd hepidlaverses mdore 284 angbdde
optical pickup 283 held on the traverse base 266 retract to bel ow the

| oadi ng pat hnothkheatiniay 204et@nochhefpihposia saf 1@voi ding interference with
the tray 204, the cartridge 1 and the disk 10, and then nove close to the
disk at the tinme thelcompkehion of thremboadingrt ,( Daseent i@ cofe & ayew

| medi ately before | oading of the tray 204 conpletes, a clanp armdriving
proj ection 287 dhsphséd dnrébelyraynke4 posties typposnessimetof 24, clEmp arm
21 2 disposed with a hinge to the upper base 228 for free rotation while

| owering thepotthed sideup2ischchopedssebhen auanpeec?hids cagoessl i th hethe
clanmper 210 is lowered to such a position which permts clanping of the

di sk 10. reed screw 297, and as the traverse motor 284 rotates, drive

force which is in the radius direction of the disk 10 develops
in the optical pickup 283 through the nut piece which is in
engagement with the reed screw 297 and the optical pickup 283
accordingly moves to a desired radius position on the disk 10
at a high speed.

(Structure of Optical Pickup)

The optical pickup 283 contains highly dense integration



(Ascendi ng of Traverse Base) After |lowering of the clanper 210, as | oading
of the cartridge 1 placed on the tray 204 conpl etes, the engagenent - 12

of the tray 204 and the rack gear 288 gets rel eased, the drive force

devel oped by the drive gear 219 gets separated, and the rack gear 288 al one
gets driven toward the rear side to the tray 204. The drive force toward
the rear side to the rack gear 117 is transmtted to the camlever 285 as
rotation force upon the camlever 285, so that the traverse base 266 fit to
the cam | evelr 28amwicbRdhbecs! 14sbp] @s1294, %SJ_:@@;J@ rAlang it e%ﬁeh%dgwface
of the camlever 285. (lInsertion of Alignment Pin) As the traverse base 266
ascends, thenbwa)al bgamenty RIS kb idy egr %h%d\?ﬁtibaﬁhﬁiékéﬁﬁeé@_? Pas&, 266
get inserted into the two positioning holes 3 ich are formed in the front
of the cartiiggeutsabuling boadingver abhbi N Siptbecddayy 204, wWd hod.espect
to the nmechanical chassis 20l1a, rattling of the cartridge with respect ' to

the tray 204nandsfdien) iikesGraal qmndseadestiatdor Qfi ddecqartsh dgeds v
relative to the spindle notor 282. Wen the disk 10 rotates with the

cartridge 1lpgisregrghenedphekatirve towhhe SRV @nDtQwadl2 hdihe, out er
circunference of the disk 10 contacts the inner wall of the cartridge 1 and

a noi se is accordrpgl ¥e &6 £ 88/ réProheceYERtof RRl & he Bi-geeabat#1ad it s
large, it is possible that the contact will serve as a resistance, the

cl anpi ng of stheadeskrl@nwi Lk ske1di ssalwed 1apdct he diosk sk Wit |+ ke anaged
inside the cartridge 1. As the alignnent pins 214 are inserted into the -

13 posi t sarirAgehslFesnd af skheocantr kdge rl, shie 1capidtl dge dcsFidiald
positioned relative to the tray 204 and the spindle notor, the

m sregi stratieptef.the cartridge 1 relative to the spindle notor 205

i nproves, and a sufficient clearance is ensured between the cartridge 1 and

the di sk 10. (Insentbenecef tbekeepi BEeStkkeR) 1AFhar QUNEolhe SaRB nisitme with
insertion of the alignnment pins 214 into the positioning holes 3, the state

detecting swibehesoRd35i ascweldadigls idiserdtadnt o rstateddekecs idiH RlLs r(grot
shown) of the cartridge 1.
of the disk 10 along the direction of the rotation shaft, an
electro-magnetic actuator (not shown) which develops drive
force in the direction of the rotation shaft is attached to the
objective lens.

(Support by Rubber Dampers)

The tray 204, the mechanical chassis 20la, the traverse
base 266, the upper base 228, and mechanical portions of the
main unit 201 of the optical disk record/reproduce drive which
are held by or fixed to these elements constitute one rigid body,
as loading of the tray 204 completes.

The mechanical portions of the main unit 201 of the
optical disk record/reproduce drive described above are

supported by rubber dampers 290 on the four corners against the

base frame 201b. Flexible supporting by the rubber dampers 290



1

Since there is a large clearance ensured between the state detecting holes
and the state detecting switches 215 unlike for the alignnment pins 214,
even when there is a msregistration of the cartridge |, the inserting
action is sufficiently guaranteed for detection of the state of the
cartridge 1. (Canping of Disk) In parallel to insertion of the alignnent
pins 219 and the state detecting switches 2|5 to the cartridge 1, during

t he ascending of the traverse base 266, the center cone is inserted into a

center hol ecglsyte dinskrkRstoned ian H&%ﬂﬁyﬁdé<B#éﬂ-ﬁ€EbﬂJ¥%§“éﬁhlﬂ
accordingly floats up inside the cartridge 1. As the disk 10 Tloats up, the

cl anper 210 pwairbing talndo €1 @PHRG KPOS I Td 0B GRGRTSEW L LR LCEDLRE 222
and the clanmping of the disk 10 conpletes. - 19 (Rotation of Disk) As

the cl anpi ng s0f;ibhe tdissk r1Q neRrRket 83ont RetSRiqdl e motor 282 rotates and
the spot created by the laser light emtted fromthe optical pickup 283

irradiates the bapkesyrfiape of the dibskcL9. Alterdddis/ ddp accAance, i th

an instruction froma host PC, data already recorded in the disk 10 are

reproduced. hoRehgasgcafa Qisklc Al teHea Jigde! abBvaed fecandi fg/danroduction
operation for thé disk 1 has finished, in accordance with an instruction

fromthe PCiarrait Pyt oShARBlanfd 1M ENes i el c S treRmldde Ofi Sheo B iy i t

201 of the optical disk record/reproduce drive, an ejection operation for
the cartridge inand theidi;ek 110 stored in the cartridge 1 is started. Being
approxi mately opposite to the | oading operation, an ejection operation for
the tray 204, wllpngtihg g@sgggbqug@)redundancy. The conventional opti cal
di sk record/reproduce drive descri bed above has a structure that the

nmechani cal chassi $020d2280hgSot hend ravansieiase o68het orwbi £hy ther spiigll e
notor 282 which rotates the disk, the optical pickup 283 and the like are

hel d, the tgayrdQddeamWhinchribar G 1Y s8g€akd 53p) aord1ard hel d,sddhece

| oadi ng notor 280 which | oads the tray 204, and the like, and the base

frame 201b ggppantsthbe ripehaphgal schaEssies 22@1a thar eugh tikgydamey .s1id
obliquely toward below from the forward upper side to the tray
204 while pushing the cartridge pre-loading member 237 to the
innermost side of the tray 204 at the rear edge of the cartridge
1, and the cartridge 1 is placed on the cartridge seating
surface 233 in such a manner that the front edge of the cartridge
1 contacts an inner wall of the front wall surface 234, whereby
placing of the cartridge 1 on the tray 204 is completed.

At this stage, the cartridge pre-loading member 237
presses the front edge of the cartridge 1 against the inside
of the front wall surface 234, and the cartridge 1 is positioned
with respect to the tray 204 without any rattling in the
forward/backward direction or the right/left direction.

(Loading)

The tray 204 now seating the cartridge 1 is automatically

- 10 -



- 15 However, the conventional optical disk record/reproduce drive has a
problemthat the drive is conplex and large and there is a |large | oad upon
t he danper which bl ocks external vibrations. Further, the drive load is

| arge since it is necessary to release the shutter of the cartridge,
vertically drive the traverse base and position the cartridge all at the
sane tinme to thereby realize the structure which holds the cartridge and
the optical disk as one integrated unit, and a special drive structure is

necessary f o Liag kaadi 19 STBENARLSMAA%, LG Carctr 'o%gecnaen%g&%aqpt dcal disk
need be held as one integrated unit, which not only hindér an en deavor for

si ze reduct i-an.Qf /e AHLLE BYY v@' %%ca%%%s o0 ti el QI NG fur thier pr obl em

whi ch prohibits size reduction. is, it Iis necessary to suppress a

m sregi strathanigh hB%o%aQ%b'dgﬁlqutk%esﬁ%%%%9~QHSKﬁ{ehﬁ§ﬂﬂﬁi\a% eacfy
other, since the clearance bétween the cartridge and the di sk ichis

housed i nsi dpchie HardHd dgerics 3”%11(%‘%(%"&1 #d e%lhfél | &10ohAbRg {enby npans

of self-excited vibrations, the danper is"a timng chart of

the sequencgnhotncgrtrifdge Lgagangltﬂ the @Pwey@étb;% b6 the gonuent] onal
optical disk record/repro%uce drive. Denoted at 250 is a cartridge placing

j ob of pl agpagd&eemg%mme t%@%gttn%atlr%ﬁc% afdi PReOCPHETI MY Bl tPl 1S

a cartridge forward-urging job - urging the cartridge agai nst the

front wall gueface 2344 qh the $o&y 204 Wb tHd ithe 36aF toides rRyeubeadi ng g
nmenber 237 which is disposed to the rear side of the tray 204 after pl aci ng

of the Cart'Eh@géa%ti?@d@@elt{@%@%rdﬁ?%%" hsyaduent 1&%}%&dfeqtat21 is a
tray pushing job of pusShing the tra into |n5|de the optical disk

recor d/ repr egdugige Arda4e 23Q1a 00 ienR lea@la;t mé83rl. S 7 LpadteL et s sHh tiGlihd, Ob

of pressing a |oad ej ect switch 24 6, both of which serving as a trlgger

to start |oadengigk thetkraxtdB4ing switch 215 detect the state of the
cartridge 1. 1In addition, the clamper 210 fixedly holds the
disk on the turn table of the spindle motor 282 of the main unit
201, and as the spindle motor 282 rotates, the disk rotates in
such a state which permits recording or reproduction.

The tray 204 and the mechanical chassis 20la are molded
from a resin, and the slide surface for loading of the
mechanical chassis 20la is formed even and smooth. The bottom
slide surface of the tray 204 has a convex cross section shaped
in the form of a rail and a few quide members are disposed in
the vicinity of the slide surface of the mechanical chassis 209,
which structure preventing winding of the tray 204 during
loading.

At the time of loading of the tray 204, the cartridge

pressing springs 229 disposed on the right-hand side and the

left-hand side to the upper base 228 and the four cartridge

_11_



After either one between the tray pushing j ob 252 and the | oad eject
swtch job 253 is selected, a |loading job 254 of |oading the tray 204 is
started. Approxinmately parallel to the |loading job 254, a shutter opening
job 255, which is of opening the shutter 2 of the cartridge 1, and a
cartridge downward-urging job 256, which is of urging the cartridge 1
toward below the tray 204, are carried out. At 257, a clanp preparing job
conpl etes during which the clanp armand the clanmper engaged with

proj ectionspebstheqgt payr 20k @rie peskii gnedovklihat aspect-ohe hhe €retrdgge 1
i mredi atel y before and by the end of the Ioading job 259. The shutter

openi ng j ob.283 & o HNEa okt BhEYS ds 1asy iy ishedoab | end pipEhe,H0adi ng
j ob 254, ang prepa;a%?oﬁ ?o cFa%%rthe dlgﬁﬁgoggforedigﬁathe cartridge 1 to

the spindl e pat of @cLor dinglya conpl Lt @$ig thé71eftDﬁQQBegléé 8§§s'§ffthe
cartridge positioning job of inserting the alignment pins 214 into the

posi tioni ng-hekesqdenhi ehyane KordRd T &hen Gard &aggglég@qduigeasew&d he
positioning of the cartrldge 1 relative to the tray 204 e traverse

base 208 noyesowWRkte tHELEWIgAIH@YEMy phRss2ld ) Fﬂh%gﬁﬁéf(io\/&' th dheeq
traverse base 208 get inserted into the two p05|t|on|ng hol es 3 which are

formed in ,th thenheehahhe agatchhisdde 209Dukinn@H eadiond IrRidildgriafhdide
tray 204 with respect to the mechani cal Chassi s 2009, rattling of the

cartridge wethatesgeet pt-attiBe st b3y ndl@4eand tithe thith® deal®tAing in the
m sregistration of 'the cartridge 1 relative to the spindle notor 205. \Wen

t he di sk 10yeetates witBokhencartridge 1 misregistered relative to the
spindl e notor 205, the outer circunference of the disk 10 contacts the

inner wall of theygailri&geidgatdtacnorse 44 %@@&amggéye@r egh&dpilnyide
event that the msregistration is large, it is possible that the contact

W ll serve astarrespstaneerrihierstanpidg of4 thed dirsk ok wdl die-idis s yved
and the disk 10 will be damaged inside the cartridge 1. As the alignnent

pins 214 argellfsef tted thboctkhe HoOse Dicaniragrhekesc Hafou haeCcasddiflgealh t he
m sregistration of the cartridge 1 relative to the spindle notor 205

i nproves andrfatbdfftL£y 104 drardacpukposkeat el bed ivegniither tarddsge th and
the disk 10. - 18 Denoted at 259 is a state detecting job, which is
performed panal tebhytpothetgartstgedpesi taoditige | dbsR58), afnd ngest ingrd he
state detecting switches 215 to the state detecting holes 4 of the
cartridge lcabdet berehy desecit nghd heimsd aftee aforigiestdi &K dMdtde lidwiing.
cartridge 1.
(Descending of Clamp)
Immediately before loading of the tray 204 completes, a
clamp arm driving projection 241 disposed on the tray 204 pushes
up one side of the clamp arm 212 disposed with a hinge to the
upper base 228 for free rotation while lowering the other side
which holds the clamper 210. As a result, the clamper 210 is
lowered to such a position which permits clamping of the disk
10.
(Ascending of Traverse Base)

After lowering of the clamper 210, as loading of the

cartridge 1 placed on the tray 204 completes, the engagement
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At about the sane tinme of the insertion of the alignnent pins 214 into the
positioning holes 3 of the cartridge, the state detecting switches 215 as
well are inserted into the state detecting holes 4 of the cartridge 1.

Unli ke the alignment pins 214, since there is a |large clearance between the
state detecting holes 4 and the state detecting sw tches 215, even when
there is a msregistration of the cartridge 1, the insertion action is
sufficiently guaranteed for detection of the state of the cartridge 1.

Further, depgtedeatr260ds sdadiak gé@fap%]@@rjm durisngenakshat henspindie
notor 205 clanps with the clanper 210 the disk inserted to the center hole

5 of the di $lr1Q. gkhepBpahbl B €10 the JrsRidd on ohethesabhgareat phas i 4
and the state detecting switches 215 into the cartridge 1, during the

ascendi ng of-atfheqd s AVeYS 81 bAs A8 4 iR nCenl 8FqGane rdd2 §sqdnseehed o
the center hole %3 of the disk 10 stored in the cartridge 1 and the disk 10

accordi ngl y oflsoat dipidiRel derthec st idge rbarAsiiberdigle 1AMl Qaks 1p; the
cl anper 210 waiting at the clanping position engages with the center cone

222 and theis 19ansmetaspifg ofe tha diskr1fzcompletesihereted @horbihds a
record/ reproduce job during which the spindle notor 205 rotates the disk

and recordi Ban Nedde 2@issks O Hpadha fver d£eakd 266 redl + 3ad,hbegause,of the
function of the optical pickup 207. As the clanping of the disk 10

conpl etes, bhe gPLAGEe Wiy RO% S otat ggcandst BeosROthErERL R HYs e daser
light emtted fromthe optical pickup 207 irradiates the back surface
of the cam lever 285.

(Insertion of Alignment Pin)

As the traverse base 266 ascends, the two alignment pins
214 integrated with the traverse base 266 get inserted into the
two positioning holes 3 which are formed in the front of the
cartridge 1.

During loading, rattling of the tray 204 with respect to
the mechanical chassis 20la, rattling of the cartridge with
respect to the tray 204 and the like create a misregistration
of the cartridge 1 relative to the spindle motor 282. When the
disk 10 rotates with the cartridge 1 misregistered relative to
the spindle motor 282, the outer circumference of the disk 10
contacts the inner wall of the cartridge 1 and a noise is
accordingly created. In the event that the misregistration is
large, it is possible that the contact will serve as a
resistance, the clamping of the disk 10 will be dissolved and
the disk 10 will be damaged inside the cartridge 1.

As the alignment pins 214 are inserted into the

- 13 -



of the disk 10. After this, in accordance with an instruction fromthe host
PC, data already recorded in the disk 10 are reproduced. After a

predet ermi ned recordi ng/ reproduction operation for the disk 1 has finished,
in accordance with another instruction fromthe PC or an input signal from
the eject switch 144 of the main unit 201 of the optical disk

record/ reproduce drive, the ejection operation for the cartridge 1 and the
disk 10 stored in the cartridge 1 is started. Being approxi mately opposite

to the !OadFB%lQB%% Oy 1 &0 38 £¢HO0R, PPLL gL L AN E’Betélfréfl 294 pfndhg,
conventional optical disk record/reproduce drive, wl notgbe described in

redundancy. E@%qgmé%n&é%éhv@péa %I @k% é@@%@d @R ggt uee 1 drhye.fesgid bed

above has tﬁe fol | ow ng prob (1) Dufing loading into the optical disk

record/reproduce qrstt\f%twohh tfh%h%artrr'tqq%lg%l QC%%l%rtltJée td Bhe scg%%dle
because of the cartrl ge pressing springs, the load urging the cartridge is

A L8 B paeng KERdcheL narerly e el Bl gt s i ) o
between the cartridge 1 and the disk 10.

(Insertion of Detecting Switch)

At around the same time with insertion of the alignment
pins 214 into the positioning holes 3, the state detecting
switches 215 as well get inserted to state detecting holes (not
shown) of the cartridge 1.

Since there is a large clearance ensured between the
state detecting holes and the state detecting switches 215
unlike for the alignment pins 214, even when there is a
misregistration of the cartridge 1, the inserting action is
sufficiently guaranteed for detection of the state of the
cartridge 1.

(Clamping of Disk)

In parallel to insertion of the alignment pins 214 and
the state detecting switches 215 to the cartridge 1, during the
ascending of the traverse base 266, the center cone is inserted
into a center hole of the disk 10 stored in the cartridge 1 and
the disk 10 accordingly floats up inside the cartridge 1.

As the disk 10 floats up, the clamper 210 waiting at a

clamping position engages with the center cone 222 and the

clamping of the disk 10 completes.

- 14 -



(2) Although the cartridge pressing springs urges the cartridge against the
tray through the cartridge pressing nenbers (rollers) during loading, if a
foreign matter gets ni pped between the cartridge pressing nenbers and the
cartridge, the surface of the cartridge nmay get damaged. (3) Since friction
force acting on the tray is superinposed upon the weight of the cartridge
because of the urging force in the forward/ backward direction exerted by
the cartridge pre-loading nenber and the urging force exerted by the
cartridge pressingrsphihgs d@r bAggposi tioning of the cartridge, the
insertion force of inserting the alignnent pins increases, and therefore, a
large |oad acts upgnihBecSURBORY Sk WAkULE sRURROILIRA ke  aldr@nn®nt, pids,

t he | oadi ng notor which drives the alignnment pins in the vertical

direction, apdotheghoadicngcgeanasyseMpotd- WigRd BES & HeS 13 deAr 98 ght
m sregi stration of the cartridge, theforward/ backward direction urgingforce

exerted by theteautfideenRrSpt a8l ng JRPER3and- I hes &4 6o ERrGe-1pQn the
tray exerted by the cartridge pressing springs may make it difficult to
insert the aki gagent spi Ag.and may prohi bit accurate positioning of the
cartridge. - 21 Wth reference to a CD=EROM dri ve structure of the
conventional optigakedisk 4egarsleepioduse, it Y8, i dsSEEdct &k & Ahat Hhe tray
bl ocks an opening for | oading and ejection and operations of the drive wll
now be descpihedathNafir@ad§8redenated iat t2Q diskt N M Wyl Rfcdhe
optical disk record/reproduce drive, denoted at 202 is an opening of the
main unit for | oadkageand sreptken of the tray, denoted at 203 is an
operation button of the load eject switch, and denote at 204 is the tray on
whi ch the optical adisk & SodRc@bemihed e @ d Wy Ceayu POrdd Ope a3l and
232, one large and the other small, forned in a concentric arrangenent at
the center @brthige cardy ndgesseatiNesurifneecd3dadket hechray 1204 rvth€ on
concave portion 231 having a large dianeter is a |arge dianeter di sk Beater
while the cgreavenddd benargIhhayisigna lsiebh dharefest issviachmebh 6f aimrt er

di sk seater, and either one is used in accordance with the outer dianeter
of a di sk whkeh usito2be sPUWHEeDbELdde diedln rdidr e iodde eptieal 1 sk
record/reproduce drive. In addition, a tray decoration 205 is fornmed in the
front surfaegeetibheobsayt 204. f Thetsd raaatturieiges 1t hatl upend Lol Bt deendi ng
of the tray 204, the tray decoration 205 bl ocks the opening 202 of the main
unit 20l of ihheheptkeakidgskir eeosdatepdoduce drive. The back surface of
the tray 204 seats a rack gear (not shown) engaged with the |ast-stage
drive gear of theBkoadi gproximately opposite to the loading operation,

an ejection operation for the tray 204, will not be described
in redundancy.

The conventional optical disk record/reproduce drive
described above has a structure that the mechanical chassis
20la holds the traverse base 266, to which the spindle motor
282 which rotates the disk, the optical pickup 283 and the like
are held, the tray 204, on which the cartridge 1 is placed and
held, the loading motor 280 which loads the tray 204, and the
like, and the base frame 201b supports the mechanical chassis

20la through the damper.

_.15_



- 22 gear systemwhich is linked to the |oading notor (not shown) which
is disposed to the front side of the nechanical chassis of the main unit
201 . This realizes a structure that as the rotating direction of the

| oadi ng nmotor is switched, the tray 209 is | oaded and ejected. As descri bed
above, the CD-ROM drive has a structure that the CD-ROM drive conprises the
tray 204 which accepts only a naked disk and the tray decoration (lid) 205
which is integrated with the tray 204 bl ocks the opening 202. The tray 204
is mechanical |y | ggkededl tefe idtshidrad And bhe ithayd dee areadd 1y 205 hhocks

t he opening 202 at about the sane tine, and hence, it is inpossible to pul

out the trayr2Q4 hys RanebioTeh REGR! t Be WINGRS i s @IS 1@1:,98n A8 Bfe Qhaligetd ke
from outside. The conventional optical disk record/reproduce drive

descri bed ahavg hasgtheobel b?‘@nngh@@ﬁﬁl@)ie(ialwhmc‘?lblhﬁ'&:k@%&%ﬁ the
structure descri bed above wth the conventional tray 204, it is not
possi bl e toyphageibeth a naked di sk and a disk stored in the cartridge on
the tray 204. Even if the structure of the disk seating surface of the tray
204 is nodified seyasnte, make htipassbhhieifo placesihee car tid dgge i, the
tray decoration 205 still remaining in the front of the tray 204, placing

of the cartibdge1ente the k204 0knel esttenqagt, thercactii dae-fvompde
tray is inconvenient since only the side surfaces of the cartridge are

where the carbkibdge bgsbeish Jhere s thePablemnddaatia shitde Wdhe sSiBhd

hands or - 23 an aged person whose force for grasping at the cartridge
W th fingertbpshetdbpaiddiGUlat heCanrnetueasid Yephroeis hBeCad £ + Hd8e Und ake
out the cartridge. If the tray decoration 205 is renoved or the tray

decoration 208 bpthesal hysroishssk t Onider£byq hoh g | henh e tddedae Btqgdhee

front and eventually accept the cartridge, an opening to outside the drive

wi Il be creagtedciknrthesf hestsakri/heceptiheall odidshk g aeehd/mienr educedri ve,
which may invite dirt, a foreign matter or the like into the drive during

operations ehrtheddei ¥8dorhdayptENGOUAGK aceli bd he140u€ e rioftatd Mg «H sk
and hurt the child. There is also a possibility that diffracted |ight of

the strong Laser wWhobh nef lectedibydrhanr eaaediyog sutfaree ofedder thsko | |
| eak out at the front opening, and depending on installation of the drive,

wi | | i npi ngehaponias wye b dasmgeta &efdhiowdsgfHiir e ©Rid sl erflivgki ch
record/reproduce drive of the so-called slot-in type which does not use a
tray but regubhebiasreliker redutheohront of the optical disk
record/ reproduce drive for loading of a disk into inside the drive by neans
of rotations of theratolberitwhemddwesshiwed Suppmatd B eienleyiwitidata graked
disk, a lid for blocking the opening is not necessary as long as there is a
path for a ohi nhdi skrtoipassanddomteyrquarse dfsk heeldtotve ntd yeeslc @mpatn bl e
with a cartridge does require a path for a thick disk to pass, and hence, a
lid structusénterthtockéagahbe openeay.the 2dartridge and the disk which

is housed inside the cartridge is small and the flexible holding

is by means of self-excited vibrations, the damper, etc.

Fig. 67 is a timing chart of the sequence of cartridge
loading in the main unit 201 of the conventional optical disk
record/reproduce drive.

Denoted at 250 is a cartridge placing job of placing the
cartridge 1 on the tray 204.

A job occurring at 251 is a cartridge forward-urging job
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The conventional optical disk record/reproduce drive shown in Figs. 62, 69
and 70 wi Il now be described. In these drawi ngs, denoted at 20l is the main
unit of the optical disk record/reproduce drive, denoted at 204 is the tray
for seating the cartridge 1 storing the optical disk (not shown) and a
naked optical disk (not shown) , denoted at 205 is the state detecting
swtch which is disposed to the tray 204 and detects conpl eted pl aci ng of
the cartridge 1, denoted at 206 is a flexible | ead which connects the state
detecting swrt Ghg20g Whé B CONGOladd el tehelheR a8 11 WL E0RERYE3, of
portions, one lafge and the other small, forned in a concentric arrangement
at the centeheok raycanuridge eLatdNB SUHEACEr 2380 081 hdandhiyr 2047 Jihech
concave portion having a large dianeter is a large diameter disk Beater 231
while the cercayspBgLtli 08 fHawving @ sl lodicaretenyi Soa sreLl S aeeterodi sk
Beater 232, and either one is used in accordance with the outer dianeter of

a di sk whi chnks chetkeqgrunt ed et R RRixMH4unit 201 of the optical disk
record/ reproduce drive.” The tray 204 conprises the front wall surface 234,

the left wall sur hacgugg»éq@@ﬁttﬁﬁﬁog,i gl ovald asupbaces 236 rwhi GhsRL ggs{dghtly
| arger than the outer size of the cartridge 1 and di sposed vertlca?Iy to
the cartridge geahing suef agey2334 The cantsiiqdge Hyr edraadiing manber 237 is
di sposed via a conpression coil spring 237a to the innernost side of the

tray 204 sorasota/Repkbeaky apyabl £oi mAdeidyved d/tbackward, dis£8td bt - 25
creating a structure that the cartridge pre-loading nenber 237 is held by

the hol di ngspaktn258nast igrd$s M @-d aaded chewar dythenf popt 195 & her 1204
by the spring 237a. The rack gear (not shown), which engages with the

| ast - stage deirvengeak af ctbhegkeadiongrgear 1owstien W Ghd S ey by the

| oadi ng notor disposed to the front of the mechanical chassi's, is disposed

to the back surfagetet dhendr ayne2Bdtwand @se tthey ptishing iy ecbi eRqafhd he
| oadi ng notor is switched, the tray 204 is | oaded and ej ected. Qperations

of the opticakddieskctesandtnepopduce dii velkavtierdg SUARaiSly YIS of
descri bed above will now be described in relation to an exanpl e of
reproduci nglbeainghendi skagt onedisnstheteartridge 1. For placing of the
cartridge 1 on the tray 204 which is surrounded by the front wall surface

234, the left wal hppubkanet@dy pawh 1 hel righhewabdd s FHaee2836, atdrutter
cartridge 1 is slid obliquely toward below fromthe forward upper side to

the tray 204pehihg pubhipg,t heiear ki dde opee-ingadineg sterher 236 away d t he
i nnernost side to the tray 204 at the rear edge of the cartridge 1, and the
cartridge lchstpliagedl prariche cartridge dseatvan-surdace j283266, suehcia imanner
that the front edge of the cartridge 1 contacts the inner wall of the front
wal | surfacef284gimvhehebyapt actiagg lof ovheddarliow dge tlran 20de draya204 dds
conpleted. At this stage, the cartridge pre-loading nmenber 237 presses the
front edge ofitthe cartridge 1 against the inside - 26
At 257, a clamp preparing job completes during which the
clamp arm and the clamper engaged with projections of the tray
204 are positioned with respect to the cartridge 1 immediately
before and by the end of the loading job 254.
The shutter opening job 255 for the cartridge 1 has
finished at the end of the loading job 254, and preparation to
clamp the disk 10 stored in the cartridge 1 to the spindle motor

accordingly completes.
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of the front wall surface 234, and the cartridge 1 is roughly positioned
wWth respect to the tray 204 without any rattling in the forward/ backward
direction or the right/left direction. Further, the state detecting switch
205 is pressed on the insertion-end side surface of the cartridge. This
starts the loading notor 212 and the tray 204 now seating the cartridge 1
is automatically |loaded into inside the main unit 201 of the optical disk
record/ reproduce drive because of the drive force of the |oading notor 2|2,
after which the cgehbkdgeaksobbnakl y pasictiiened Joaliatiovg o jidre 4 ay 204
and the spindle notor by neans of insertion of the alignment pins not

shown, whi chnakechpheghat £ dsmone Yidd Aihe itiavense base: bRingi g L hes
spindl e notor not shown, the optical pickup and the ?lke are fixed, into
the cartridgg:chhgreoryentional «gxamhle akexe 1has d he il M AT obl ens.
(1) As for insertion over the cartridge into the optical dis _

record/ reprgegggiehwa, offl the BEEeSSRLY O ANSeNL, L NG Gafd 1 dge g 0 the
optical disk record/réproduce drive obliquely fromabove while avoi ding the
front wall surfacgsathd he fudnte 8A4e0% 08 hodd @Yipwlatd, Nenevent atlhig}m&é}@c
position in the height direction at which the optical disk record/reproduce
drive is i n?&%'?ﬂl b staBedtcbing: SRR S OV PLYRRIsL DEE gteh:eiﬂ§égﬁéd0ifnzt‘;<yes

of an operator who perforns the insertion, the insertion over the -

cartridge begamesouphat tishifagdnbhesdsivieibs dherefShed | NCovend g tor use.
(2) For insertion over the cartridge into the optical disk record/reproduce
drive, it isnhBeegssaki¥gkoiexecute a plurality of operations, i.e., to push
in the cartridge against the forward pre-loading force of the cartridge
pre-1oadi ng menmbepyrfAgt hed@aid erraaanfiddrogornt etes phaai Nyt af L Hsecardd i dge
on the cartridge seating surface which i's surrounded by the front wall
surface, thenkehbcwahlcsurtasesandaobbe rhaht iwal brsynkace @f-itdhe tyiah and
the cartridge pre-loading nmenber, to thereafter push in the tray into

i nside the dekyecertactnatie dyhedsoadanghswi { g8 whi £tk i5 ndissResed A idn
different portion for conplete insertion over the cartridge into the
optical di skfregorcd/men@ducerdraveve (%) thbespi aaee nhesy Dhe canhehdgr i S

pl aced on the tray in a wong state and the tray is |loaded with the

cartridge stisekl @gaitnstest hethromé osddrisiyd aceistbgibebtewatdl surfaae or
the right wall surface because of a m soperation nmade by an operator, the

tray openi nghiensphedoptricadr dicsk reeondieepeoduarrdrbrecand the Cagi ricdge
interfere with each other in the mddle of the |oading of the tray and the
| oading i s eonsequenthy inherruwplédofMeaawhiheritthe 3t awet ur edikewlisch the
cartridge itself avoids a m soperation during loading my |lead to a scratch
on the surfaceoofiihheycarddtialfe, Iorthe dvdemtwahae thsenidesjidtctdoion is
large, it is possible that the contact will serve as a
resistance, the clamping of the disk 10 will be dissolved and

the disk 10 will be damaged inside the cartridge 1.

As the alignment pins 214 are inserted into the
positioning holes 3 of the cartridge 1, the misregistration of
the cartridge 1 relative to the spindle motor 205 improves and
a sufficient clearance is created between the cartridge 1 and

the disk 10.
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- 28 of the cartridge. ( 4 ) In the event that the detecting switch is
di sposed on the tray which noves during | oading or ejection, cartridge
insertion into the optical disk record/reproduce drive for instance can
automatically finish without pushing in the tray or actuating an operation
switch which is disposed to a different portion. However, since the
detecting switch as well noves together with the tray, a conpl ex
arrangenent of wiring nmenbers for signal transm ssion is needed, which in
turn results in |aekoebqr gki aBil ity Newadays. 2% i& 4 8eqy,diag Jpdidm for

i nformati on equi pnent such as a conputer, a reproduction-only disk such as
a CD-ROM  apeewsirh@bl 8233k <0f thhe hiagReho-ioRld Goaistiem oy s, phase ghange
system and the |1 ke are used. In the conventlional optical” disk

record/ repr Q@lg%@t%bV%fh%h@\e@tten dEit@st 163 QUGR 641 A Q) it system desi gn,

such as a gear ratio, for a loading drive which accepts both a cartridge

and a nakedgdirgktii$oCRH1 €5 ef oqntaeC@éH'fg&ge I genehakehBgcause-ping {iaL ge
| oad at the tinme of "opening or closing of the shutter of "the cartridge or a

llarge |oad atatheo ki mB0hik@adihagqef thhe Lanrtrigdae iinto the drive against
the | oad of the cartridge. Therefore, a large drive torque is necessary,

which creates a | gadipg,Naime swhentthe geamd %is%rit%o%gb%cggg 41 %Hr?@ét an

appropriate speed for cartridge | oading since the spee oadi ng

means whi chphadsigniachr @neobokhe ibhkebecanes 3t o fiast dirdheypbsenge of
a media or against use of a naked disk. Further, because of an individual

di fference whheh dde-&li Sky LRadicRgsdfiyashasi1 & ehangervbin dddBneliGte i t
is necessary to change the profile of the drive systemwhile judging the

state of thgekeading dkbive andrageer @b&glrmg%dqqes a noi se. The
conventional optical disk record/reproduce drive shown in Figs. 62 through

67 has the fol | owyAgiReobhema1ifdhehheperikernal, shape ehelle it avarseddase
is large since the alignment pins and the state detecting switches are

integrated withrhhReet ha¥eEss baseswhieh dRelds ihie neRicrdlse i amand fhe
like, and as it is necessary to vertically drive the heavy traverse base

for | oadi ngdetecereali 8RitthesVeL s CatelriNen feee fiy 4 R dricamerse dase
i ncreases, and a noise due to collision of the traverse base and the
chassis parbifcuhar byrduitigg €j eehOAnbeed®n®s RARitSar is sufficiently
guaranteed for detection of the state of the cartridge 1.
Further, denoted at 260 is a disk clamping job during
which the spindle motor 205 clamps with the clamper 210 the disk
inserted to the center hole 5 of the disk 10.
In parallel to the insertion of the alignment pins 214
and the state detecting switches 215 into the cartridge 1,
during the ascending of the traverse base 208, the center cone
122 is inserted into the center hole 53 of the disk 10 stored
in the cartridge 1 and the disk 10 accordingly floats up inside
the cartridge 1.

As the disk 10 floats up, the clamper 210 waiting at the

clamping position engages with the center cone 222 and the
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(2) Because of the large external shape of the traverse base, there is a
restriction upon the arrangenent of the | oading notor for |oading drive and
ej ection drive and the gear systemrelative to each other, which prevents
to ensure a sufficient reduction ratio and increases a noise which is
created during loading and ejection. (3) Since the cartridge after the
conpletion of the loading is held as one integrated unit together wth the
- 30 traverse base, the upper base, the tray and the nechanical chassis,

the danper peghghsgWhicchnhabgesh disturbiirgewi brations support the heavy
mechani cal chassis, and therefore, rubber whose hardness is high needs be

used considering def@ragtdOncdUes 0rac6hangepWhhifcki 1 I Aihg GRIPRMthe
menbers, which however nmakes it inpossible to sufficiently absorb | arge

di sturbing ¥pbhat koRstok4doBuUrbngr ol achdoy Pk tohey cardddigey om the td@y, the
cartridge is urged by the cartridge pre-loadi ng nenber against the inside

the front wakl  sua{age ofa the diay sandaa¢cendhaghy sROSE L QDed;nHenge o mhen
the position of the cartridge is to be adjusted during |oading of the

cartridge, the dptveafiopeexwpi ghyinserts the alignnent pins into the
positioning holes of the cartridge nust nove the cartridge in the

forward/ backward giregti enagpihheoti ght/ hekk dor eehiaRtagai Rsle the @ ng
force exerted by the cartridge pre-loading nenber, which in turnleads to a

probl em t hafhotBe bosdrypaRethenhoadiengp bRt ereandqdt B lerdiinggear; gyst em
el ectric power consunption and a noise increase. (5) During |oading of the

cartridge, theteantfidgenpr&ssi gl $RAINGS28nd AN Cldd kAger PERSRIMGice
rollers urge the cartridge against the cartridge seating surface of the

tray. Hencegprwhge thegkxposition of the cartridge is to be adjusted during
| oadi ng of the cartridge, the drive force which - 31 inserts the

al i gnment pins inhetéhecpos) ti®M o F@eSe ofi tecanidd dae: 1ists vgwv e Hehe
cartridge in the forward/ backward direction or the right/left direction

agai nst t henvggi Pg, faue xe/dRd eydrie £ant thdgei Pk eBSiNG sRijmegmd the
cartridge pressing rollers, which in turn leads to a problemthat the |oad

upon the | oadi ng mpter andddied0adiay r@edr SYsl/aBpRlRUTidh PRPHation
consunption and a noi se increase. The conventional optical disk
record/ repr educendr dvekshonwasi aifigaedp2iandcedrbasceheifcal laewitmg pr obl ens.
instruction from the PC or an input signal from the eject switch
144 of the main unit 201 of the optical disk record/reproduce
drive, the ejection operation for the cartridge 1 and the disk
10 stored in the cartridge 1 is started.

Being approximately opposite to the loading operation,
an ejection operation of the tray 204 of the conventional
optical disk record/reproduce drive, will not be described in
redundancy.

The conventional optical disk record/reproduce drive
described above has the following problems.

(1) During loading into the optical disk

record/reproduce drive with the cartridge placed on the tray,
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(1) As described earlier, the tray 204 and the nechanical chassis (20l) are
nol ded resin elenents, and the slide surface for |oading of the nechanical
chassis 20la is fornmed even and snooth. The bottom slide surface of the
tray which slides against this slide surface has a convex cross section
shaped in the formof a rail. Further, a few guide nmenbers are disposed in
the vicinity of the slide surface of the nechani cal chassis, which
structure preventing wi nding of the tray 204 during | oadi ng. However,

consi deri ngpdi-agasi 9pal, SbhirRkageea Eég@yhg_dsgpi § empRr abune, shange;nd he
structure permts a gap in the width direction, thereby allowng the tray

204 to rattharkribhe 14 ghlbklefs (e e6hhong (A Eek iRhash 1Y Qlor PRe G4y | dge
1 on the tray 204, "a torque acts upon the tray 204 due to | oad created at

the time of .gpephng, Ok PJ_)Q@LE‘;QOIQHE@%@M&E(?%&EO} hengarid idgeiihg apchr 32
therefore, the tray 204 is transported as it is slanted to one side in a
slanted diregkieR WRi ¢h HUrns around between |oading and ejection. (3) As

the cartridgée placed on the tray 204 is | oaded and the alignnment pins of

the traverse base agcorgli fgbyyRNARIe Wil d2e pakisgRmBNEpPi Ag§NYAGEHBIMHe
hol es of the cartridge, rattling in the rlghtFIeft direction, if large,

bet ween the-geehanyeabgahassi $he2@1h yand Lhgnt kady 204t8ads e sing
positioning error of the cartridge 1 and nmakes it difficult to accurately

position theehbaver 3eohases) (ahrinWhitbadriestriigt oAt R tiday Q4 in
the vertical direction is realized by the mechanical chassis (201) and the

upper base 228pehtpdSidiat tReSS Pt € dge E%@%Qntghﬁeﬁﬂﬂ@é%&%&xld £Rétdd Mo tyezer o,
whi ch serves as a factor which nakes the tray instable while the cartridge

i s being maphpukatedceThe €RBVeRtkenaheophiyCaktdigskalgeenr d/ reproduce drive
shown in Figs. 62 and 63 further has the follow ng problens. (1) For

placing of the cantyi dgeiretheittaynofotbe 9ptiggl ofi sker egaydikeproduce
drive, it is necessary to insert the cartridge into inside the tray

obliquely feaprabrpyesehi hgoavehdi Rgighe &f oftie Vel Sdaceaduddef o end
of the tray. In the event that the position in the height direction at

whi ch the diislihgCos gt et @t € odtivia e /b cikivgiral Hedets 1 ahodke t hed Sayra: Hy

hi gher than the hei ght of eyes of an operator who perfornms the insertion,

the insertiearevetigkhprealbhddlfg medBer and the urging force exerted by
the cartridge pressing springs during positioning of the
cartridge, the insertion force of inserting the alignment pins
increases, and therefore, a large load acts upon the support
structure supporting the alignment pins, the loading motor
which drives the alignment pins in the vertical direction, and
the loading gear system.

(4) When there is a large misregistration of the
cartridge, the forward/backward direction urging force exerted
by the cartridge pre-loading member and the friction force upon
the tray exerted by the cartridge pressing springs may make it

difficult to insert the alignment pins and may prohibit

accurate positioning of the cartridge.
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becones unnatural and the drive is therefore inconvenient to use. This
problemsimlarly occurs during placing of the disk which is not housed in
the cartridge. (2) For placing of the cartridge on the tray, it is
necessary to execute a plurality of operations, i.e., to push in the
cartridge against the forward pre-|loading force of the cartridge

pre-| oading nenber, to thereafter confirmconplete placing of the cartridge
on the cartridge seating surface which is surrounded by the front wall

surface, the leftyya)l seetagecapd theprkeht qpakl surface @f Jdehepray and
the cartridge pre-loading nenber, to thereafter push in the tray into

I nside the drhyenefoastuate tle di%@éjir@&oa?\ﬁ‘/tr%%rfo‘aﬁ;c%ogﬂ)%e 4 ngenidwQover

the cartridge into the disk record/reproduce drive. ( 3 When the

cartridge ignptacgd EPafhS1LLRY AN oM O &AL ANhd N d T dS dPadrd

with the cartridge struck against the front wall surface, the left wall

surface or therht9bhswekl tBHr hacgebpeauSELQf na BlsepeLRld on commtted by an
operator, the tray opening in the disk record/reproduce drive and the
cartridge interfefg mid hegachebhey dcnabhe imicddl g2 0 Jrhe beagh 8gafi the
tray and the loading i's consequently interrupted. Meanwhile, the structure
in which thg;earietdeg/Liseblyauolids,a, MiSOPELAtA O EIri Nghd Qi gy | ead
to a scratch on the surface of the cartridge, or in the worse case,

destructioncgf dde, GRS rdge10adPfAg and éﬁéct%c§¥%HCEHEetE§??ﬁ§QAd%é&‘d% e
or use is that there is a notch in"the vicinity of the center of the front

wal | surfacegg3sifee bhelstDERASSA I LT tRSaldya ROLch LhetEhoMdndRidnote
surface, the left wall surface and the right wall surface whi ch surround

the cartridge seatibotadrtage barwhhenpurposgtetapl agismg i@f phikeeeartridge
on the tray and ejection of the cartridge fromthe tray. However, since an

operator can not TREPENZetlBecSaEAvE Gan ANk aB1thed posi t bae whege drkere
is the notch in the wall surface, the operator is forced into unnatural

posture thaththetpper shgr1hokdembheifant Ebdgenvirih Birsadgehentf iargens at
the top and the bottom surfaces of the cartridge, while such is greatly

burdensone £&n88raged: eI SOt O dge CAed th YN 05 Cafk A2 AWk HHORG 8L 204 .
fingertips. (5) Further, there are a nunber of restrictions upon the

structure ofhtheohtayeWpbebieanprisasvihg &r eatgealh asekkaces theargfd wal |
surface, the right wall surface and the notch in wall surface, and the

freedom of deshgbersdasrosdangkywhone SWMVARYcEReTHE rit NYENDPBONKERE npr esent
invention ainms at providing a snall disk drive which reduces a | oad upon a
danper, andspallicidmsdery ia eashal Ugh hodtdimg imachaniem, f and saicthér dingk
drive is used in accordance with the outer diameter of a disk which
is to be mounted to the main unit 201 of the optical disk
record/reproduce drive.

In addition, a tray decoration 205 is formed in the front
surface of the tray 204. The structure is that upon completed
loading of the tray 204, the tray decoration 205 blocks the
opening 202 of the main unit 201 of the optical disk
record/reproduce drive.

The back surface of the tray 204 seats a rack gear (not

shown) engaged with the last-stage drive gear of the loading
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A different object of the present invention is to provide a disk drive

whi ch reduces a | oad upon a |oading notor, - 35 decreases insertion
force for positioning of a cartridge by nmeans of alignnent pins and all ows
easy and accurate positioning of the cartridge, and nore particularly, a

| oadi ng met hod and a | oadi ng nechani sm for such a disk drive. A different
obj ect of the present invention is to provide a disk drive which allows to
bl ock an openi ng al nost conpletely in a |oading state, elimnates a tray

decoration gfea‘% % §¥ema€9919ﬁfﬂkt§lﬁﬂe@p@$'%'P&b&lrﬁ‘?} B & CHIL 1 4ag,pf the
slot-in typ and nore particularly, a door |ock anismfor such a dISk

drive. A di{f Eﬁniso@i%+s@cﬁ Ecb% @3l ‘sEEﬂ%%E%%%é&qﬂP&’éﬁ%}%Qﬁ%

drive which a Ioms easy | oadi ng o a cartridge, realizes an easy

arr angement ,of tﬁ’brhggnn}?mﬁ)fr§?i or a, fetecting. sw tm@@&f@'

reliability, nore particularly, an automatic | oadi ng ne.ﬂgnlsn1for such

a disk dri V%otét%ﬁ;f 81 88L 9Bhest e LR ANRSRBL NYENLL PAChSG O L QUi e a
di sk drive which solves a problemof a wong feeling due to a different

| oadi ng speed caused hxqt At ¥Recekqa nmedi umor whether there is a medium
or not, an individual differenCe which a disk |oading drive has, an uneven

|l oading tinme ow ngst & CHANgapW/h Lhaw RrbMqdE L% Ngs 'ath'J‘E@QtBPéS&qatA\
di fferent object of the present invention is to provide a disk drive which

sol ves a prehkeAnokod WL-9HE é@ﬁ%kﬂgeguﬁhéot@ag sherngich cadidy s
occurring imediately after replacenment of a mediumand a dr|V|ng |nduced

noi se. That nhged-d3% andWh&$Sal/ee LIt 160 qQfL 12)d5 Y G SV el Lfanged in
accordance with a nediumimedi ately after nedlun1replacenent ina | oading

drive which,aceephs beLb Qo@a%ﬁgcﬂgskh%n@p%nQ%@tQ@@ge WhieCh 15, opatd bl e
with a plurality types of nedia, a user feels a wong feeling. A different

obj ect of thecpaasent 1kNVEAtéON fite ! OnBERYEAEsRd K tdhi Ve ¥bi £hisRIMES a
probl em of an uneven loading tine owing to a tenperature change or the like

within a di pkobRading dptMengndoa gt i Mbage | trslicethdol S8, MHE Halfdd cul@rly,
since a loading time and an ejection tinme of a drive systen1both change as

a tenperature Mﬁcﬁﬁﬂkﬂl@t@(‘}oﬁpﬁ@uﬁgtﬂélt\fi%yCD@-@ hahll &5 iRGEeTSAMiridRr,
change the profile of the drive systemwhile judging the tenperature wthin
a | oadi ng ngchares$hth matter or the like from outside.
The conventional optical disk record/reproduce drive
described above has the following mechanical problems.
Because of the structure described above with the
conventional tray 204, it is not possible to place both a naked
disk and a disk stored in the cartridge on the tray 204. Even
if the structure of the disk seating surface of the tray 204
is modified s0 as to make it possible to place the cartridge,
with the tray decoration 205 still remaining in the front of
the tray 204, placing of the cartridge onto the tray 204 or
ejection of the cartridge from the tray is inconvenient since

only the side surfaces of the cartridge are where the cartridge

is held. There is a problem that a child with small hands or
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A different object of the present invention is to provide a disk drive
which allows to calculate an optinal drive profile through a sinple
algorithm That is, it is necessary to detect the state of a disk | oading
drive using a sinple algorithm for the purpose of nmeasuring a |loading tinme
and an ejection tine and calculating an optimal drive profile while
considering the type and size of a nounted nedium an individual difference
whi ch a di sk | oading drive has, a change with tine and variations including
a tenperatupg ghafgser fHoilifitentc ol ect giagpengrgﬁeﬂelwi et
provi de a disk drive which solves a problemof a driving-induced noi se
which is creahgdraspa, cl @y Fechand smdiel %_taeae_@ugnwyéé%e Gk tridge

| oadi ng. That is, a loading drive for handling disks generally conprises a
cl anp mechagi-sphkasoleanseotahekdhgg.a di sk, which utilizes suction force
of a magnet and a magnetic elenent. This nmechanism too, which has a sinple

structure createsyanchapaghyi pdusedrgHdo2n8i 38 2embledcbam neeehani sm hol ds
a disk or as the clanmp nechanismis rel eased, since the suction fodrce of

the magnet gndothe;pBAN®e! ie £bENENY roct dHed DYElSe- ¥ PRent Ofe (@ e Rpuare
of a distance. A different object of the present invention is to provide a

di sk drive whi cResplygs and@roll ol @ fidadnd-Hhdusad NYSe ahidderdihg
created as a clanp nechanismrel eases a nmedi um during ejection. di f fer ent

obj ect of thg qreseid thevept voON 1S be Provi &g ia dhekebive swhehaheases an
al gorithmwhich is fast and quickly converges as cal cul ating neans. In

short, for goBkredcOfd)LapRbAGcOYIR EH | W@ iMRChaR $AY itk dSrPECLITAA drP
sel ect a fast and quickly converging al gorithmas cal cul ati ng neans based

on a resul tmattaeastEBBEM KON nd d OREIdIA Ud BB raRg Gtk €Ldn Bt he Bnd,
drive profile which is prepared in advance. A different object of the

present invepth&N dricdrqydO\u daiadceas tidelge DHesichitanigngi FRCAIAI SR § Ahe
di sk drive which permts to reduce the size and the weight of a traverse

base and degheages Téve {OrLEso & MU SE AN dhe Hd kel iffarr ddiee puripgse of
solving the probl ens descri bed above. A different object of the present

i nvention i shtOsproNgdBaseB8ligh@ 1k Skechtddowwhirch mddowsi g sfraddae lcrad in
a tray and eject the tray without rattling and ensures the accuracy of a
posi ti on upenetdes kol etlicdk efutl aadtng, £ avdt nsEn g | i ol aldpsndidpadi ng
mechani sm for such a disk drive.

installation of the drive, will impinge upon an eye and damage

a retina.

As for an optical disk record/reproduce drive of the
so-called slot-in type which does not use a tray but requires
aroller in the front of the optical disk record/reproduce drive
for loading of a disk into inside the drive by means of rotations
of the roller, when the drive is compatible only with a naked
disk, a 1lid for blocking the opening is not necessary as long
as there i1s a path for a thin disk to pass. However, use of
the slot-in type compatible with a cartridge does require a path

for a thick disk to pass, and hence, a 1id structure for blocking

the opening.
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A different object of the present invention is to provide a disk drive

whi ch all ows easy attachnent and detachnent of a naked optical disk and a
cartridge, and nore particularly, a cartridge hol ding nechanismfor such a
di sk drive. A disk drive according to the present invention conprises: disk
rotating neans which nmounts and rotates a disk; a traverse base which hol ds
the disk rotating neans; a danper nenber which flexibly holds the traverse
base; a main unit which holds the traverse base through the danper nenber;

a tray whi ch nmountgeaceakkhidgeawhiceh hauses & dictsr ANt dMid deans
whi ch [ oads or ejects the tray and accordingly noves the disk in the

cartridge clsgggnt 9n0Figwayed ! 0f8 they dicsk;inat abi,NgeNBaRS 1 WBAT €1 fn thfese
cartridge is supported”by the main unit through the tray. In this

structure, Hhe.SaLk! i deaoaRd e @ Sk housed i uhhe sanenarsp,hetdh by dpe

main unit, such as a chassis, as separate articles through t'he danper

nenber i nsi decbhe/desh dhickedrihe, cdddd dged onsi Dstance by Fhxed Asippe
unit with the main unit through t he tray, and the traverse base is

supported bynthe; #aPPese TEBDEE i ng@nthN8PEC calltdi Sk ROSE Bhéwh P dreahi &y
sinmple drive structure and reduce the size and the weight of the drive as a

| oad upon t hgtdanned: SRMIRY: khokBHUCRhSNEl &t 289 is thRNYEAt s adl e DaSE
frame is not necessary, and it is possible to reduce a drive |oad during

| oadi ng of thetrearinidae d tiadhRedebvene [t Addioul aRd Abed:t He-dahered
menber is made of a rubber material, with a sinple structure, it is

possi bl e topnealiihgeokhens ungti O 1! EiJI®E v iakr abicons 4 rore o sé depdi | e
flexibly hoFdlng the traverse base. In the structure above, there is a

traverse bageibel doRdctBBbEReVWOE She | G BN EInYEELL€ah| Yo DYwide ArdMdfrol
relative to the main unit at the tinme of tray loading or tray ejection, and

the traverseibagseti.s flexibly held by the traverse base hol di ng nenber
through the danper nenber. This sinplifies the nechanismfor Ioading the
cartridge There are two concave portions, one large and the other

small, formed in a concentric arrangement at the center of a
cartridge seating surface 233 of the tray 204. The concave
portion having a large diameter is a large diameter disk seater
231 while the concave portion having a small diameter is a small
diameter disk seater 232, and either one is used in accordance
with the outer diameter of a disk which is to be mounted to the
main unit 201 of the optical disk record/reproduce drive.
The tray 204 comprises the front wall surface 234, the
left wall surface 235 and the right wall surface 236 which are
slightly larger than the outer size of the cartridge 1 and
disposed vertically to the cartridge seating surface 233. The
cartridge pre-loading member 237 is disposed via a compression
coil spring 237a to the innermost side of the tray 204 so as

to be freely movable in the forward/backward direction,

- 25 -



into the drive, and reduces the size of the drive. In the structure above,
t he danper nenber applies a pre-load in a direction which is parallel to a
surface of the traverse base. This nmakes it possible to inprove the
accuracy of repeated positioning of the traverse base during vertical
driving of the traverse base holding nmenber. In the structure above, the
resonance frequencies of the danper nenber in the radius direction of the
disk as it is being |loaded and in the direction of a rotation shaft are set

hi gher thancthe iRyl fumnretaiionahcf fieauenayt idfqd Reedi sk diHenaennas 237
vi brations of the fraverse base are nnimn zed &%lch are attributed to

swayi ng- i ndygegls Vi b5 @t o hB9par #0250 44 Gh- $RESH-L DL AELANSH WS r@the
optical disk having 'a mass eccentricity, it is possible to avoid contact of
the cartridge-gpdohen@ptigdl 28usky the spring 237a.

The rack gear (not shown), which engages with the
last-stage drive gear of the loading gear systemwhich is driven
by the loading motor disposed to the front of the mechanical
chassis, is disposed to the back surface of the tray 204, and
as the rotating direction of the loading motor is switched, the
tray 204 is loaded and ejected.

Operations of the optical disk record/reproduce drive
having such a structure described above will now be described
in relation to an example of reproducing from the disk stored
in the cartridge 1. For placing of the cartridge 1 on the tray
204 which is surrounded by the front wall surface 234, the left
wall surface 235 and the right wall surface 236, the cartridge
1 is slid obliquely toward below from the forward upper side
to the tray 204 while pushing the cartridge pre-loading member
237 toward the innermost side to the tray 204 at the rear edge
of the cartridge 1, and the cartridge 1 is placed on the
cartridge seating surface 233 in such a manner that the front
edge of the cartridge 1 contacts the inner wall of the front
wall surface 234, whereby placing of the cartridge 1 on the tray
204 is completed.

At this stage, the cartridge pre-locading member 237

presses the front edge of the cartridge 1 against the inside
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The structure above conprises: a positioning nmenber which inserts the tray,
as it is loaded into inside the main unit by the driving neans, now seating
the cartridge into a positioning hole forned in the cartridge, and which
accordingly positions the cartridge; a traverse base to which disk rotating
means i s fixed which rotates as one unit wth the disk while holding the
disk at a center hole of the disk; and a cartridge urging nmenber which
urges the cartridge against the tray in a direction perpendicular to a disk

recording surf age efohhe, g sksir A condi tign that chhe ¢agkridge féughly
positioned by the positioning nenber. In this structure, "as required I1m a

| oadi ng net %@i@%%reidb%qt%a&@gpeheaebnah@ftkiaﬁogéﬁtmg}g@uboyﬂ glgaeé@fiﬂgsk

pl aced on the tray into the disk drive is folTowed by a cartri

posi ti oni ng ;j0bn Off d NREX /N NG PASEEERRLRG FRIREE 1 HAL 91 ERe Sard s Age,
positioning hole and a detecting job of detecting various detecting hol es

whi ch are formed igthe Carfdifge.e aBdeatt 8 4 Seh R disk-dsshebd Dyethe

di sk rotating neans and the disk clanp nenbér and a cartridge urging job i

s
per f or med dli%is'éﬁit‘ﬁ’%indéntdrgiaéréﬁ%f’gée%ﬂiﬂ"}ge e dygesthihe §@££Eig&€"e and

therefore, there is no sliding load attributed to urging against t

cartridge dﬁ%%@&nbr%%tb%aéhann8h€héaf££§d9@4Uﬁé%rgkétfﬂg,thé“%g¥¥ri¥&%§ not
damage the surface of the cartridge, and the positioning job becones easy.

Further, sincesayloafaPecalse 1Qfaddie iy Reshaecend snd SHUGET 28AV9E N he
transportation is realized, which permts to use a | ow torque notor and

realize a | QutRQWEr 4 CORSABY A PN K dfucd Riraddl beBRusEifeenhgrl pads, ke
reduced, the |life of the driving neans is extended. The structure above

conprises: @fPeRbt NNy WRIFRAT owhi chrt 886 Scil hevd kaY«t r@8gkt 1 b St 0o
into inside the main unit by the driving neans, now seating the cartridge

into a posi bio@Ritngnkel ecfariwd tB the €akyr»dgeana@nchahigin acearsh Hglyy
positions the cartridge; state detecting nmeans which detects a state

detecting hakenef ofhensart {b6aer WHL B 1eXPHRISES ihRenstatBswAf Fhecikats i dge
| oaded into the main unit and the disk which is inside the cartridge; a

di sk cl anp AarRelrawidchschbaansithearl sk dvegeidensw B hecHi ske raatd ng
means; and a cartridge urging nmenber which urges the cartridge agai nst the

tray in a dmbgeti 96t Rerdwendt Bdlayt itcx 1apdicskpr 60 aienyi Belrfracei @kdl hentth sk
in a condition that the cartridge is positioned by the positioning nenber.
I n the strueher esrabavge.t he di sk drive conprises the raising/lowering
means whi ch noves the disk rotating nmeans, which nmounts and rotates the
di sk, close to thehdi sknaadtavaylf easmihe dicske thhe aard ricddgewing ng nenber
is driven by the raising/lowering neans. Since in the structures above, the
cartri dge upgobgdems4?2
(1) As for insertion over the cartridge into the
optical disk record/reproduce drive, it is necessary to insert
the cartridge into the optical disk record/reproduce drive
obliquely from above while avoiding the front wall surface at
the front end of the tray.
In the event that the position in the height direction
at which the optical disk record/reproduce drive is installed

is about the same as or higher than the height of eyes of an

operator who performs the insertion, the insertion over the
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menber is driven by the raising/lowering nmeans of the traverse base which
supports the disk rotating neans, the structures above do not require
dedi cated driving neans for the cartridge urging nenber. In the structures
above, the cartridge urging nmenber urges the tray in a direction
perpendicular to a tray transporting direction, after a naked di sk has been
| oaded into the main unit and when the cartridge is not wwthin the tray.
This structure permts to suppress vibrations of the tray, since the
cartridge urgiRg ipREDEE WHEES uhReclhay fHemaRovE when a daked disk is
| oaded into the optical disk drive. In the structures above, there are at
| east one paik9f skl dge 4egi ng nenbers in a symetrical arrangenment
with respect to a cartridge transporting direction, and the cartridge
urging menbers urge)at phpuinfe CeNiK alyPORiHd @A kR iAgeal hEbdgte dgPitbal
direction. Since this is a structure that there is at |east one pair of
cartridge uggisRg JREDENS bR oAUSUTERL RiCal; ranrangenent, W th, reshect, to the
cartridge and that the cartridge is urged at about a central portion as
viewed in the,depth dFeclden.iard Eh@f?ﬁQ§EushPﬂh%h&Pé§k@k§d&@‘iqéﬁhé@e
cartridge without fail. The structures above conprises a nmain-uni _
conpri sing aRcOReRWAGAPRFELIBAHAN g GRHRY 3T +@ILCHMT iRl Hean agaid ridge
housing a disk, a door which is di'sposed to open and cl ose the opening
portion andpbh@elrS b @pedeWrth rthen £ sk c%ptﬂéececgiaémgeqf tA8 cartOaged,
and | ock means which prevents opening of the door which is closed. Since
use of thisgst tuet UL talikhews skatehese udtd deogh ip tike RpaniidRPdy) ahM th
the door, it is possible to prevent entry of dirt, a foreign matter or the
like into theodri vgifirepyeutsi denaf t&rttihel di s pfcd hengarid | s oeen
| oaded into the drive. This afso prevents a child fromforcing the door to
open from odugirdect Be dhéVerdhi £hd isnd NcOPEF Bdd O rd-OLEAH 11tk ed: Li sk
and getting injured, while preventing | eakage of diffracted |ight of strong
| aser |ight thereutsidephBr Oni ¥Be teageintd 15sPOSSitY eatovdlpckdtate
opening portion alnost conpletely in the | oaded state, elimnate a tray
decorati on ehealds@yng and tRer Whishans apRpcsald 00 4 aidféirsktdpbyei vhi dy uses
the slot-in nmethod for cartridges. In the structure above, the nmain unit
conpri ses acbmpyethi chsapuAbs aveirskher ceattiiiddee iand pergTidss ileadidig lor
ej ection through the opening portion, the | ock neans engages with the tray,
and openi ngretotrh¢ rdpepdusepreyeated by neans of the | oading operation of
the tray. This structure realizes |ock neans for door, by adding a few
parts, without separnat etlye st 5pos) Rheh chepld atethdreshand Sea @h eheaird
circuit, in the process of formng the |ock neans. In the structure above,
the main unih £erpngsesatee Apticthandag s ilde daeindet h whiecha hovedgerst ruck
accordance with the notor

against the front wall surface, the left wall surface or the

right wall surface because of a misoperation made by an operator,
the tray opening in the optical disk record/reproduce drive and
the cartridge interfere with each other in the middle of the
loading of the tray and the loading is consequently
interrupted.

Meanwhile, the structure in which the cartridge itself
avoids a misoperation during loading may lead to a scratch on

the surface of the cartridge, or in the worse case, destruction
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|
- 44 the | ock means engages with the slide nenber, and opening of the
door is prevented by neans of operations of the slide nenber. This
structure realizes |lock nmeans for door by adding a few parts as claim 2
defines, when the notor is a drive nmotor for disks. In the structure above,
the lock nmeans is integrated with the slide nmenber. This structure allows
to further reduce the nunber of parts, which virtually prevents an increase
in cost regarding parts to realize the | ock neans. The structure above
conpri ses mpuntpdeteckiNggeeans which detects setting of the cartridge to
the tray at a right positiion wwth the tray ej ected and outputs a detection
signal, and contrqllyi ngrAeans Mairghthgeet Neydthe delpeliiornst gnNal s @kl o
out puts an operation instruction to the driving neans. Hence, only when the
mount det ectinngnEEANSy disRAs &b il We iR MolBlihgSERSESeLoagh N Of ¢ £ Neye
cartridge to a right position on the tray, insertion of the cartridge into
the optical ;gisskr@eORLeRhRAVES 1dEVe far ddsialoe d.S Ao Ral Yy
conpl eted wi thout pushing in the tray or activating an operation swtch

whi ch s di 3pasefdcAnsepasALe; PALLY Onin Full thBIho X RRRHife TRUBLedetopti ng

means i s disposed to the fixed side of the mechanical main unit for

instance ingtead toftdngPasi RYeR thilke thak WG drs {0 My sM g, for - 45
the nount detecting neans is easy and the reliability is guaranteed, and
placi ng of Yhe reaichiti ggetqdnt.he tray is sensed easily only as the cartridge
is placed on the tray and insertion of the cartridge is automatically

conpl eted. The st HyGkyee,abenecCOMRr 2SR iR @Glitke e wWhishfetect s
setting of the cartridge to the tray at the right position, wherein the

nount det ectioR@ tMRaNsi f EIPRNEsal 0 Acdrbeek Nr SPGEREN O O 1 LRBgded8sd i+ 010
menber. Hence, even when the state detecting neans is away fromthe

cartridge atrotrhei ghht rihaaliReiResi s nerkecaysecrfiid berdetaating inenher, it
is easy to dispose the nount detecting neans to the fixed side of the
mechani cal g Relniabifigkyi.nstance instead of disposing on the tray which is
to move, and wiring for a detecting switch is easy.
Nowadays, as a recording medium for information
equipment such as a computer, a reproduction-only disk such as
a CD-ROM, a rewritable disk of the magneto-optic system or the
phase change system, and the like are used.
In the conventional optical disk record/reproduce drive
shown in Figs. 62 through 64, a drive system design, such as
a gear ratio, for a loading drive which accepts both a cartridge
and a naked disk is centered on a cartridge in general because
of a large load at the time of opening or closing of the shutter
of the cartridge or a large load at the time of locading of the
cartridge into the drive against the load of the cartridge.
Therefore, a large drive torque is necessary, which

creates a loading noise when the gear ratio is selected right

at an appropriate speed for cartridge loading since the speed
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The structure above conprises cartridge hol ding neans which engages with an
engagenent receiving part of the cartridge in such a manner that the
cartridge hol di ng neans can be freely detached, positions and fixes the
cartridge to the tray, wherein the cartridge hol ding neans al so serves as a
detecting nmenber. This elimnates the necessity of separately disposing
detecting neans which detects the conpletion of the cartridge to the right
pl aci ng position. The structure above conprises controlling neans which

control s thgdf by Ngq TRANS hased, 9B.@sPE gdeterdy Redrdei Yexe WocomePRdd 1 €
in which a speed is Set differently in accordance with an el apsed tine

until the ceggketj omofigdRvel LRIa0hebDg 4F 3y dinam he skartn Pl heisk.
traveling of the tray, detecting nmeans which detects the conpletion of

| oadi ng and ej ect bapr ¥ rl NS 854 YENGF NBANS, o AR GA] G Bt d dh FBaRs: Whiahe
measures a loading tine and an ejection tine of the disk by the driving

means basedg@gyaibgayhf abitBendet egt Lannper Larmed ik, t he det gt ing neans,
wherein the controlling neans changes at I'east one of the speed and the

el apsed tinmgee@ataipedsi BhhRgedihuepRefihke oirn caecendance Middy g Hm@asured
time measured by the cal cul ating neans. This structure makes it possible to

reduce a wopgqhiggl{mg QWRIEO: ge diffLNRNEE iR SRS QS rd DRgH NG Lgpendi ng
on the type of "the nedi um and whether there is a nediumor not, variations
in loading Lipgidue to an individual difference which a disk |oading drive

has, a change with tine and the like, a driving-induced noise, etc. The

structure above CORBrisgseARULHAL] UPOi RE1MBaR% WRikehd/vdgesdike $hare the
size and the like of the disk, wherein the controlling nmeans changes the

drive profikgofy mBdraghn accendaned Wit Rad kesultbiabuwihe joyd@meatis obtai ned
by the nmedi um judgi ng nmeans. This Structure nmakes it possible to elimnate

a wong feeling dye)to endidfesence dnbsdeed dnaediatalse afdfr ithe smd um

is replaced in the | oading nechanismwhich is conpatible - 47 to a

plurality ty¥pgaseofnhaead ynmdtt td fedueetBenNot §6c At & M Wik ches are
integrated with the traverse base which holds the spindle motor
and the like, and as it is necessary to vertically drive the
heavy traverse base for loading or ejection, the vertical drive
force for the traverse base increases, and a noise due to
collision of the traverse base and the chassis particularly
during ejection becomes nocisier.

(2) Because of the large external shape of the traverse
base, there is a restriction upon the arrangement of the loading
motor for loading drive and ejection drive and the gear system
relative to each other, which prevents to ensure a sufficient
reduction ratio and increases a noise which is created during
loading and ejection.

(3) Since the cartridge after the completion of the

loading is held as one integrated unit together with the
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The structure above conprises neasuring neans whi ch neasures an inside
tenperature inside the drive, wherein the controlling nmeans changes the
drive profile by predeternmi ned tenperature in accordance with a result of
t he neasurenent regarding the inside tenperature. This structure nmakes it
possible to reduce variations in loading tinme and ejection tinme of the
drive systemof the disk |oading drive because of a tenperature change. In
the structure above, an operation time of the driving neans is changed by

the control ki-3geraangahasednen ygeve HRIRCesHNG AUeIE MY Ghe &£ ASS] gned
to the drive profile for every inflection point and cal cul ati on using a

result of tQ%a@%%%yr@H@ka&kmaméﬁBQEBQWHi@@e@ﬂgnﬁﬁdﬁkt§EEEH? Ji®ations

cal cul ated by the calculating means. This structure allows to calculate a
drive profikepbd r2ceprdange Wrkknaniesyl trefsdike nRasurmeMt.Qn a-h9gadi ng
time and an ejection tine, the type, the size and the Iike of the nmounted
nmedi um an i,Rdiswi duakndkEf ecencen Wk &8s ardiske d Qadh i ve e v Change
with time, and a tenperature change. In the structure above, selected as an
inflection pRintois aPRINLidh Wheh 4 hedigskperorarBe st hyh hen hadwingr
nmeans in the drive profile regarding |oading of the disk into the drive.
This makes phkR@S$kbliapbasieddce ashgirse iWhitah, iab<eatied-ge 48 stuMiidg the
cl anp mechani sm hol ds the medi um during | oading. In the structure above,

sel ected asvyaprgRfibegti on point is a point at which the di sk engages with
and get disengaged fromthe holding neans in the drive profile regarding

ej ection of the diigk from-ihe ﬁréaﬁngbeSt§ér¢5%tEiﬁ§%|éwwtﬂé)ﬂﬁ5§¥x%ﬁ%

noi se which is created while the clanp nechani sm holds the nedi um during

ej ection. |Batheigheucs uiryaabpyeshd e 1aalicldabired 16BaRS SRESLER Kyyaidabl e
as a mgjor drive tinme in the drive profile, assigns drive processing
numbers to the dhkvaeptind if@fOfvavesy reeideabi PREI ©fa pfatd Mscaxd Aisy an
operation tine of the driving neans when the drive processing nunber upon
detection oboantendeby the detecting neans is larger than an optimal nunber
cal cul ated 1 n advance, but shortens the operation tinme of the driving nmeans
when the drive praeassinghadnbae ppentdeheciti @heokaan rerid by st ke @ ecti ng
means is smaller than the optimal nunber cal cul ated in advance. This
structure abHgwstka dwnweg dealdeagnt ngreoshielkibae, ttee drive reebanitsimrat a
hi gh speed, based on a result of neasurenent regarding a | oading tinme and
an ej ecti oninhkaetandhthel dghmMenprolint ei pt e peatiedod 51 athraee, habe o £ Mise
algorithm 1In the structure above, the cal cul ati ng neans assi gns uni que

val ues to thardridgepmaeessong nupbeastetidege tiham hiche coplan®baukweard and
when driving processing ends at the drive processing nunber, the

cal cul ati ngdireans iaddsr tthe uhghugledkbudirection against the urging force

exerted by the cartridge pre-loading member, which in turn

leads to a problem that the load upon the lcading motor and the
loading gear system, electric power consumption and a noise
increase.

(5) During loading of the cartridge, the cartridge
pressing springs and the cartridge pressing rollers urge the
cartridge against the cartridge seating surface of the tray.

Hence, when the position of the cartridge is to be

adjusted during loading of the cartridge, the drive force which
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- 49 uni que to the drive processing nunber to the operation tinme of the
driving neans. This structure allows to converge |earning control for the
drive nmechanismat a high speed, based on a result of neasurenent regarding
a loading tinme and an ejection tinme and the drive profile prepared in
advance, using this algorithm In the structure above, the cal cul ating
means nultiplies a difference between the drive processing nunber and the
opti mal nunber by a coefficient, and adds to the operation tinme of the

driving neaﬂﬁse¥QEStﬁErH?Eﬁﬁﬁeﬁkl TﬁsthEgnyﬁégﬁoéﬁg Bh g, crnt Lol o Fory d he
drive nechanismat a high Speed, based on a result of neaSurenent regarding

a | oading tiagand N @lseChioeR it angd Lihg drive ‘ffdfv?aﬂ%aé%ﬁ] i ng

advance, using this algorithm The structure above conprises contro

means whi chygeRiabs &he ¥ E‘ibﬂg/ﬁf%?@sdPééég_iQH aagaoirr%%ettwenbgﬁ@ggrf ce

profile in which a speed is sét differently in accordance w el apsed
de o qdde

time until the ¢epphet ker ef trawgld Qfs 1t t
travel i ng of tﬁe trag, and ﬁédiungfuggfhg1ﬁg§ﬁ%ﬁa%F%ig?k%gg§§fﬁi shape, the

size and th rleis%gn%fréf'ﬁe]_dé,s 1hi‘@ﬁe£§iﬂhrtrb§egggtg&!alﬂsp(gbf&ﬁnc%a Eﬂgelso%#i | e

| east one of the speed and the elapsed tinme contained in the drive pr

in accordanggow thea16884hY H&téfeahd@B%T?ﬁg@i%lﬂt;m@%%gﬁn,%gé@}wgi ng

nmeans. The structure above conprises con

controls thgoq%gvg@gsgﬁﬁegogagg@ AN iRedetelxred drive profile in which
a speed is set differently in accordance with an elapsed tinme until the

conpl etion of traygki Rgnoknthenkiayphhemt be skt aklk o0k Ak AJRwel iflg f the
tray, and neasuring nmeans whi ch neasures an inside tenperature inside the

drive, wher gehBuhhenCenyk0l kbnanAeans heRanges ral 1leasly Pefenthre speed and
the el apsed time contained in the drive profile in accordance with a result

of the measurenent 1§egassli dgsthepbAstde) i eppetpbULeay TheasEhUCEYEE above
conpri ses positioning nmeans engages wWith a positioning hole of the

cartridge i pesHehidaMmBRgEstBatl2bhe ReS hicQkicRd rERARS Qe I, 68l the
det ached, wherein the positioning neans engages with the positioning hole

of the cartgiddge sQr@aeendoti 0Babhal bie theanekasnhean loaded.s Ipithese

structures, the positioning neans is separately
formed even and smcoth. The bottom slide surface of the tray
which slides against this slide surface has a convex cross
section shaped in the form of a rail. Further, a few guide
members are disposed in the vicinity of the slide surface of
the mechanical chassis, which structure preventing winding of
the tray 204 during loading.

However, considering dimensional shrinkage attributed
to a temperature change, the structure permits a gap in the
width direction, thereby allowing the tray 204 to rattle in the
right/left direction.

(2) For placing of the cartridge 1 on the tray 204, a

torque acts upon the tray 204 due to load created at the time

of opening or closing of the shutter of the cartridge 1, and
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di sposed fromthe traverse base, it is possible to formthe traverse base
in a small outer shape and light weight, and it is possible to reduce a
drive torque, a gear |oad and a noise during | oading and ejection. The
structure above conprises: positioning nmeans which is held by the main unit
in such a manner that the positioning neans freely engages with and gets
detached froma positioning hole of the cartridge, wherein the positioning
means engages with a positioning hole of the cartridge in a condition that

the tray ha%h@%rfor%adgee @e%tm Ry ergﬂgbo%leesaéhlec q%”@@'én%@bﬁé and the

driving neans, and hodlds th ray in such a manner - hat the tray is
freely |Oad%qci%n9 €] 8GLeded BiLBEt SHRUS UL ANOME o bR IBEPFE 'Egaeé
di sposed to the t?averge h dér and t he traverseaﬁolderggp %eﬁgl y tm%

mai n unit. a@dtg%eggﬁggpure above, t he positioning nmeans can engage wth
and get detached fromtwo positioning holes, one on the |eft-hand side and

the other on the rkght- ﬂ@ngké'ég%tfﬁdéé“bféﬁédwd%g%h%nt§5 | £88€; OB aded
position. These structures make it possible to increase & tol erance

regardi ng t@%dpk)ﬁétdloi@rﬂrgsr{@%ﬁ%sf 8F O tthide8Se bAsEhe-SLFYERYL e ahpyse the
positioning neans is held in

with the alignment pin engagement holes of the cartridge,
rattling in the right/left direction, if large, between the
mechanical chassis (201) and the tray 204 leads to a positioning
error of the cartridge 1 and makes it difficult to accurately
position the traverse base.

(4) While restriction upon the tray 204 in the vertical
direction is realized by the mechanical chassis (201) and the
upper base 228, it is not possible to reduce the vertical
rattling to zero, which serves as a factor which makes the tray
instable while the cartridge is being manipulated.

The conventional optical disk record/reproduce drive
shown in Figs. 62 and 63 further has the following problems.

(1) For placing of the cartridge on the tray of the
optical disk record/reproduce drive, it is necessary to insert
the cartridge into inside the tray obliquely from above while
avoiding the front wall surface at the front end of the tray.

In the event that the position in the height direction
at which the disk record/reproduce drive is installed is about
the same or higher than the height of eyes of an operator who

performs the insertion, the insertion over the cartridge



such a manner that the position of the positioning neans can be adjusted in
t he forward/ backward direction relative to the main unit. This structure

i nproves the accuracy of positioning the cartridge through forward/ backward
adj ustment of the positioning neans. The structure above conprises a cam
menber which vertically drives the traverse base and the positioning neans,
wherein the traverse base and the positioning neans share the sane cam
mechani sm which is disposed to the cam nenber. Since the traverse base and

the positiopkRgnEBangnsharg1t AedSERE SRR EELHAN S fdrd Nirfesivdietdie cdt iS
possible to avoid shifting of the sequence for vertically driving the

traverse baggcand the positioning neans which is attributed to - 52 a
variation in profile regarding the camnechanismowing to initial friction

and friction Wi thrhk B8 roplem similarly occurs during placing of the disk
which is not housed in the cartridge.

(2) For placing of the cartridge on the tray, it is
necessary to execute a plurality of coperations, i.e., to push
in the cartridge against the forward pre-loading force of the
cartridge pre-loading member, to thereafter confirm complete
placing of the cartridge on the cartridge seating surface which
is surrounded by the front wall surface, the left wall surface
and the right wall surface of the tray and the cartridge
pre-loading member, to thereafter push in the tray into inside
the drive or actuate the loading switch for complete insertion
over the cartridge into the disk record/reproduce drive.

(3) When the cartridge is placed on the tray in a wrong
state and the tray is loaded with the cartridge struck against
the front wall surface, the left wall surface or the right wall
surface because of a misoperation committed by an operator, the
tray opening in the disk record/reproduce drive and the
cartridge interfere with each other in the middle of the loading
of the tray and the loading is consequently interrupted.

Meanwhile, the structure in which the cartridge itself
avoids a misoperation during loading may lead to a scratch on
the surface of the cartridge, or in the worse case, destruction

of the cartridge.



The structure above conprises a guide nenber which guides vertical driving
of the positioning neans, the guide nenber has a tapering shape which
tapers over nmultiple steps, and a gap between the positioning neans and the
gui de nenber becones the snallest during insertion of the positioning nmeans
into the positioning hole of the cartridge. Since the gap between the
positioning nmeans and the gui de nmenber becones the snmall est during
insertion of the cartridge in this structure, it is possible to reduce a

drive |oad before (h?serAisod}@é’%ﬂéT%fe%‘é%atﬂ%/ RASH L LN NG RCEUr ALYt Al dhe
time of insertion. In the structure above, 'the cartridge conprises a state

detecting heke wWahehnexpr 58esikhgi3halks @hdt he diesk Joused 416,511

cartridge, state detecting neans is disposed which is held by the main unit

in such a magpencthatithe st alendebgchirDo: SBans; CAN eRYagenw £ Ao and, et
detached fromthe state detecting hole, "and the positioning nmeans and the

state det ecki,Rg ERANSH @3N\ LN SHNCHY QNIZRL ERB. r SINCGaliNes ot 8 8e 481041 I NG
means is disposed separately fromthe traverse base in this structure, it
is possibl eshorpaahi 28et Barikaveesechased Rud ol lrQuitele Shape andd i ght
weight, and it is possible to further reguce a drive torque during |oading
and e!eCt'OBiaéiﬁgabf!Qﬁ€1c%@@r@d@%'%%-the5%ray The SHNGLWE AR

conpri ses second driving neans which vertically drives the positioning
nmeans. SinceatRi$qgkr YeLW endsesalhe second driving means which vertically
drives the positioning neans, even when a cam nechani sm for exanple which
vertically drivesybhevpesi E&QanQnUE?@§a't%rf abnf hem thedresidl eheat which
the positioning neans is inserted into the positioning hole, it is possible
to strengtheartheqyBsenty ot kLY R chhgn PRSI O NG FBRNSoBGRI NStthe
bendi ng stress whi ch devel ops during insertion of the positioning nmeans. In
the structugglabeverathe $8e0B@edbicvirng sMEaRS St QRS Ahinva thaizae gosmdiat el y
bef ore engagenent of the positioning nmeans and the positioning hole of the
cartridge cenpketis.opdirdtds rRdIUCttWee casitRG@ghei@hi MesfoF e Off itirhe second
driving neans is stopped i mediately after the conpletion of insertion of
the positioptnghémapsahbtithd R tpew 110AEBEsOt @hd Eaksrpagsi bhei 1& angi d
creep deformation which occurs in the second driving nmeans when the | oaded
state conti ngegréfrl @ hofeiddie tBhansShHueips EsEDWAE aCORRI HSEBO tdaY @ldthg
restricting neans which restricts traveling of the state detecting neans
after detachoeat setohbeast atagdetepking nmeans fromthe state detecting hole
of the cartridge. Since ascending of the state detecting neans is
restricted after dejachnenthef, titeesé aiee detraciddry JfeakSstidictions upon

the structure of the tray which comprises the front wall surface,
the left wall surface, the right wall surface and the notch in

wall surface, and the freedom of design is accordingly low.

SUMMARY OF THE INVENTION

The present invention aims at providing a small disk
drive which reduces a load upon a damper, and particularly, a
cartridge holding mechanism for such a disk drive.

A different object of the present invention is to provide

a disk drive which reduces a load upon a loading motor,

- 35 -



- 54 this structure, it is possible to avoid interference between the
tray or the cartridge and the state detecting neans during ejection. In
this structure, the second driving neans and the traveling restricting
means are integrated as one. Since the second driving neans of the
positioning neans is integrated with the restricting neans of the state
detecting neans, the nunber of parts is reduced. The structure above
conpri ses shutter opening/closing neans whi ch opens a shutter of the

cartri dge afetheatbBeifbck@adhnngorwhereirn pbhe tilkay nins fa apesitd andLfigf ence
for the cartridge in a direction in which the shutter opening/closing nmeans

opens the shugher of tQEi@ﬁfE\éﬁ’bdg}_ﬁinﬁnd@r‘i@e POBhE ond Y, MRANS 12| shRosed
at one position at |east. Since the positioning neans i's disposed on the

openi ng si dgogﬁtaeﬁiﬁg%f eheObatheigget raglgenate baast cufatthiys §tlrdéﬁfil-f"f%e1 it
is not necessary to adjust the position of the cartridge in the right/1eft

direction apdthbdi anRogsibhaihg AdkbHshikhe rReSisticn a0lyithe pasid.i oni ng
means in the forward/ backward direction. The structure above conprises

hol di ng neans whi ghyivaldstthepteay @Ett\h%elﬁr@sbﬁﬁdiirﬂgsmﬁ lien: @A de
ej ection position in such a manner that the tray can be transported

linearly, anadyHi virdgen@aNsh Wi IdwAEbvel s8e 4 apehahgl KB MY e 1ejteaty on.
Hence, using the holding neans, it is possible to ensure - 55 t he

stability of nrourtidngdt Beacal tdl deended Ret bhayaarek £nsek & it Ber PO§] tarenal
accuracy of the cartridge relative to the main unit of the traverse base

upon | oadi ngerhhessdid WUl e a2h@vee GONRId S€Sa PPLIHHE/H esENG deans thHLh
opens a shutter of the cartridge, wherein the tray conprises cartridge
hol di ng neaRgsawWhbe8 POt Escthertaf t4id@¥er lock mechanism for such a disk
drive.
A different object of the present invention is to provide
a disk drive which allows easy loading of a cartridge, realizes
an easy arrangement of wiring members for a detecting switch
and maintains the reliability, and more particularly, an
automatic loading mechanism for such a disk drive.
A different object of the present invention is to provide
a disk drive which solves a problem of a wrong feeling due to
a different loading speed caused by the type of a medium or
whether there is a medium or not, an individual difference which
a disk loading drive has, an uneven loading time owing to a
change with time and a driving-induced noise.
A different object of the present invention is to provide
a disk drive which solves a problem of a wrong feeling due to

a different loading speed occurring immediately after

replacement of a medium and a driving-induced noise. That is,
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Since the tray will not be transported as it is inclined to one side during
| oadi ng and ej ection because of the |oad for opening and closing the
shutter of the cartridge which is held by the cartridge hol ding nmeans, it
is possible to inprove the tray, e.g., the quality of tray-related
operations. In this structure, the opening/closing nmeans is disposed to the
tray. Hence, even in a | oading nmechanismof the nmethod which requires to
open the shutter of the cartridge at the tine of nmounting and in the

| oadi ng mechankse vheChrOpeNS aNd elrases st/Beeshiibt EiahfeSyNEHUH ZM i@ to
| oading of the tray, it is possible to reliably operate without rattling of
the tray inythe yekdical ianddt Heel | gitddehbdduneedp DNSemd it tikeaStEAEL A €
above, the holding neans conprises a shaft disposed in the forward/ backward

direction tarthe bkaynhawtapshafdebaani RgddisPpsats toctherimyl wWhitn Hence,
with a sinple structure, it is possible to enhance the operation stability

of mountingcehphieptaryitwlaepl @rdher§ tdpe ABE id@rHVe tHer aallid ¥ Wong
preventing rattling of the tray - 56 during Ioadﬁng and ejection of the
cartridge, amdiasgthe sinple structure also restricts the w dth-direction
position of the cartridge during loading, it is possible to increase the
reliability of the dicedirghimeshasise¥ the phesendi spesiiiod he sbafiodnsd de
the tray creates an advantage that the thickness and the size of the drive
are reduceda dnskher s ugtibe sAaNS; at Beohokdi BE AR aNSe CONIdSESH@ tShaf t

di sposed in the forward/ backward direction to the main unit and a shaft
bearing di spesed t® a bempeaytuHenseandd drstpessi b eittd ienhadtek tiheading
operation stability of nounting of the cartridge to the tray, and inprove
the qualitydbyvprenentidgivatdtinguodd el 44 ay Mbird g dtoadi ng-and Ljaed i on
of the cartridge, and as the sinple structure also restricts the

wi dt h-di r echilndpioss tine 0fd bhe fadd Tdrlgemeus £ ROd + Dadisigt dnt bbsh ROSSIJd e to
increase the reliability of the |oading nechanism Further, with the guide
shaft di sposedat eeihperaeckanivéahimaibndusikt 1ckbkigne idyive resingest,i it upon

t he thickness of the tray. The structure above conprises cartridge hol ding
means whi chneesteielys tmoveamanges ofie t heofankr icdgechel ative tosthe twrayld n
the |l oading or ejection direction and which engages with an engagenent
recei vi ng pantigdhgposedttopthetoart widgéni o Sovekhiagnaeneantikat. t he
cartridge hol di ng means can be detached fromthe engagenent receiving part.
By neans of the cardififdgeritobtiagtmeanse ptessnpassiditeion is to provide

a disk drive which allows to calculate an optimal drive profile
through a simple algorithm. That is, it is necessary to detect
the state of a disk loading drive using a simple algorithm, for
the purpose of measuring a loading time and an ejection time
and calculating an optimal drive profile while considering the
type and size of a mounted medium, an individual difference
which a disk loading drive has, a change with time and
variations including a temperature change.

A different object of the present invention is to provide
a disk drive which solves a problem of a driving-induced noise

which is created as a clamp mechanism holds a medium during
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- 57 to prevent falling of the cartridge fromthe tray and roughly match
the center of the disk with the center of the spindle notor which rotates
the di sk housed in the cartridge. Hence, a wall surface for holding a
conventional cartridge holding is not necessary, which nmakes it easy to
attach and detach a naked disk, a cartridge, etc. In the structure above,
no wall surface which is perpendicular to a cartridge seating surface is

di sposed at the front edge of the tray in the |oading/ejection direction.

This all ows thaqahlyachand;idetagh a:¢ar vk dges d ¥ %@nﬁh%nfgrgﬁékgf%éﬁ'@réilt?%1 .

and to realize placing of a cartridge and a naked disk onto a Tray w

high level efnbreedam dihddectiianGlsH,eaabryenstde ndniMigngans, has: &,
structure that as the tray as it is in the ejected state’is pushed manual |y
i nto insideythe :RRisNs Yo 1 on HoirWeNgs f0RabAadi iy iasnshRE ¢ £ e 126 0 6, Whi ch
engages the cartridge with the cartridgé holding neans is smaller than
force with waiehntike, tréys | swRyehed aanyal éi’mfiﬂ_‘éo Jside e peLhReunidy
This makes it possible to avoid a m stake that manual insertion of the tray

into the di skpdbhvenysicexetyhigthHeiOres muntingOhebAgnsant b 888 § iide
cartridge holding neans. In the structure above, the cartridge hol ding

means has syehaa §id Yatiiem¥bhehi bhexd len anaages iWdeht hbes engage Bt ce
receiving part of the cartridge, a stopper is dlsposed at the rear edge of
the tray inotrhend aadima dhhagld ARqRkttikec canbht A9 4 n- i P8 rse 3V SHA 1h

pl acing of the cartridge on the tray, a placing limt position for
cartridge restihet @dubyet B¢ st apRetnceughly matches with a position at
which the cartridge conpletes engaging with the cartridge hol di ng means.
Hence, the entireapiocessdngopfjecardf itd@eppbachndin ol di g iando Rosidipni ng
is realized only by nmeans pushing in of tﬁe cartridge fromthe front.
Further, pushingkidyiQfe e Gasblidges fgrIBLhe offr enir Al Sy L 83hh 26§ i dd ng
for loading of the tray at once.

which is created as a clamp mechanism releases a medium during

ejection.

A different object of the present invention is to provide
a disk drive which chooses an algorithm which is fast and
quickly converges as calculating means. In short, for control
of learning by a drive mechanism, it is necessary to select a
fast and quickly converging algorithm as calculating means
based on a result of measurement on a loading time and an
ejection time and a drive profile which is prepared in advance.

A different object of the present invention is to provide
a cartridge positioning mechanism for a disk drive which
permits to reduce the size and the weight of a traverse base
and decreases drive force, a noise and the like for the purpose
of solving the problems described above.

A different object of the present invention is to provide
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In the structure above, the cartridge holding neans is disposed to the tray
in such a manner that the cartridge hol ding nmeans can sink in the
engagenent receiving part of the cartridge which has a concave shape.

Hence, based on a change in operation force for holding of the cartridge
with the cartridge holding nmeans, it is possible to confirmthe conpletion
of holding of the cartridge. In the structure above, there are engagenent
receiving parts on the left-hand side and the right-hand side to an axial
line of theyl gadkngroyeceirelhom dbfectbOd PSS NGad N PUGh ADp HaNtLIOf
gravity of the cartridge. Since the cartridge is held on the both sides, it
i's possibletha ol dytRecERMELH GO PMahbos s h AL L  HleNa EBEr SEG UM HIR AoV, the
engagenent receiving part is located on one of the left-hand side and the
right-hand §idg Hﬂmﬁncé%%ﬁétibﬂecﬁﬁ iheqi0adi ngom&techheridingetion 4
passing - 59 through the center of gravity of the tray, or is located on
the axial |hpeqiHgngechbhikh PRES5RLE Hodhelkd fhgcartridge wth the
cartridge holding means with small insertion force. In the structure above,
the tray conpriseg 4 ot 46, Bpher Wi ¢hd BSEERRESI TRUBTEIM § Of ot vide |
cartridge in a direction perpendicular to the |oading or ejection direction

of the trays Asskher Oed 4@ imBITRAN @SERG SttRenmahtr hdgedetichReROSSE Rl € O
performthe operation of holding with the cartridge hol ding neans w t hout

fail. In thgagbHUEHUELaALAYEK A an candh 1@k I hatld amb.engagimgpaltl of 4 he
cartridge hol ding nmeans is about to engage with the cartridge but i's not in

engagenent, chRt@hdgE he1BhBYERbchaadishAg ref khent Layiisit ertike main unit, an
openi ng portion disposed in"a front surface of the main unit for |oading

and ejection of the 41ay idtefd erscdvding heegardyd dgg-Qdfti Ng MRANS:onlhi S
makes it possible to avoid a wong operation regarding placing of the tray

on the cartebglgeisks:tdiesistrbdekuhg Rbove wHike, satht a0 heldicrg ARany ;
conprises, on the tray, a revolution shaft which revolves in a direction

per pendi cul art tQvé hge | 9ack REh i hejlest k8B di ERCEL O Ohgtheaht s AYa amné;asr
hol di ng nmenber which has an engagi ng part which is axially supported by the

revol uti on sbabtrand @ngagesbM tHb 1die teBgageEN e bagel;vh ig ipanh it and dhe
engagi ng part of the cartridge holding nmeans is pre-loaded in a direction

of holds the traverse base through the damper member; a tray which

mounts a cartridge which houses a disk; and driving means which

loads or ejects the tray and accordingly moves the disk in the

cartridge close to or away from the disk rotating means, wherein

the cartridge is supported by the main unit through the tray.

In this structure, the cartridge and the disk housed in

the same are held by the main unit, such as a chassis, as

separate articles through the damper member inside the disk

drive, the cartridge for instance is fixed as one unit with the

main unit through the tray, and the traverse base is supported

by the damper member, and hence, it is possible to realize a

simple drive structure and reduce the size and the weight of

the drive as a load upon the damper member is reduced and a
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- 60 engagenent wth the engagenent receiving part of the cartridge.
This nakes it possible to realize the cartridge holding neans with a snal
nunber of parts. In the structure above, the cartridge hol di ng neans
conprises an el astic nmenber which is flexibly defornmed in a direction

per pendi cular to the |oading and ejection direction of the tray, and the
front edge of the elastic nenber is deforned through plastic deformation
into a projecting shape which sinks into the engagenent receiving part of

the cartridgenpBihehoRas BaSONEAYRe SNAPEot Ofic B8s SNBRTT N NEiThiey hiawd ingy & he
projecting shape is integrated with the elastic nenber at the front edge of

the el asticeperd@fice ld ak$vROSSAPlR QS e8bbZagt he gy tairdgechel dhpg drRans
with even nore sinple structure than defined in claim10. Inthe structure
above, in theiengadimgdpactonf §Hhenaald Hadge rhabehbeg Meansairch sighese i nto
the engagenent receiving part of the cartridge which has a concave shape, a
rol ler havipgrar¢yhi ngiigal 9Im@pproxiaat ety, spherd Glsshape i disSposed
which rotates along a surface of the cartridge and which conprises a
rotation shaft #ih& dif 8¢td 0N paiPendireulian st oréme eadicngn and ejactdgn
direction of the tray. The friction force during engagenent of the engaging

part of thengapt hhdggeheldi,ngsaEBAS W th the engagenment receiving part of
the cartridge is small, and therefore, with snmall insertion force over the

cartridge, the catfriglgetirsicRhaeedbovB]l thesdmaf Bl ¥rafeloadbdge mRihodf or a
di sk drive according to a present invention is a |oading nethod for a disk
drive whi chpeppBri $EScR MR WY tveatd ca 11InaY yWRhehd ADV8t Se Ba €avé r1i slgahe
housi ng a disk and which is disposed to the nain unit in such a nmanner that
the tray canahe headed thtocihe dfaitﬂalyni&a@ﬂﬂgﬂhe%trﬁg/ Ereartbe, n@hd tHY t
freely, the | oading nethod conprising: a first step during which the tray
seating theteaibrkdgBaks lgadedxiRt g hbedmaiyn thei trhyetrRe dusd neiveans; a
second step during which a positioning nmenber positions the cartridge as it
i's | oaded intRptRetARbOgHNthe dakpeirdmskeprduri ng which state detecting
means detects the state of the cartridge; a fourth step during which the
di sk is held by neapns ©fmgoiopesatihenmethdnsksmr ebat 1 dgd Me@nshanrd ra dide
clanp nmenber; and a fifth step during which a cartridge urging nenber urges
the cartridgatagahastrtihe,t aay, rebecesntakt enzehefsegendiritvep and the third
step are executed following the first step, the fourth step and the fifth
step are executedInl mhkthist sictuctaurghoteadichg efardee castivé flgapbadsisng t he
di sk placed on the tray into the disk drive is followed by a cartridge
posi ti oni ngpreblotadi hsed tding:dthesrpediitdlodisngareaien tot® divef £es tai dge
positioning hole and a detecting job of detecting various detecting hol es
whi ch are foraedrsa bheecartridge, and after this, the disk is held by the
di sk rotating neans and the disk clanp nmenber and a cartridge urging job is
This makes it possible to improve the accuracy of

repeated positioning of the traverse base during vertical
driving of the traverse base holding member.

In the structure above, the resonance frequencies of the
damper member in the radius direction of the disk as it is being
loaded and in the direction of a rotation shaft are set higher
than the maximum rotational frequency of the disk.

Hence, as vibrations of the traverse base are minimized

which are attributed to swaying-induced vibrations during
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- 62 performed during which the cartridge urgi ng menber urges the
cartridge, and therefore, there is no sliding load attributed to urging
agai nst the cartridge during tray |oading, the cartridge urging nmenber does
not damage the surface of the cartridge, and the positioning job becones
easy. Further, since a | oad because of the urging force is reduced, snpoth
transportation is realized, which permts to use a |ow torque notor and
realize a | ow power consunption drive. In addition, since the |oads are

reduced, the:hLiLt th Vi ns.4 s t; ed.; t uct ur. ove,
t he di sk dr?&ghcg g%?seﬁ?gagﬁgﬁgdg?gc??%go é%gthgéhﬂdeﬁggﬁégtﬁgtIﬁﬁ%p

cartridge ig-achanged 9t A ORLREBIL £ A the CRLI 99%%&%&%&%& y

ej ected, and which outputs a detection signal; and controlling neans ich
recei ves thgndetget bppishgnalksand outputs and operation instruction to the
driving neans. In the structure above, the disk drive conprises a detecting

menmber which detegfs tLhayckheccaitsidaeshpraceanged ghsackLahhoPoRIHdHN on
the cartridge, wherein the nmount detecting neans responds to tﬁe detecting

operation pghferMedsbytbhendet egyi ngs "BIDEL .1 ddudde $id UGl & ahpy 6a e
di sk drive conprises cartridge hof di ng neans whi ch ‘engages with the
engagenent [g¢ei ¥i,ngnhRaft i 0f nEhRGALL r hdge sk tSWUeh & Manner il {the,
cartridge hoIdingynpans cén Bg fseely detaéhed, gh ﬁ%!ch fﬁkes_}'GS @
positions thgs¢aibhi A d1Q ERembhA, cWREE LI 1 B8 CalY | H0en hol g paps
al so serves as a deteCting nenber. In the structure above, the disk drive
conprises: gg@atE9bhkNthdreans rMhLen el d Besdrd yiyRg SREANSK Razed 9y a
predeterm ned drive profile in which a speed is set differently in
accordance mbhRsapselapsgdytio® dotdded hes carplgti on, ofn tiavelidg Wofi tdhe
tray fromthe start of the traveling of the tray; detecting neans which
detects thengoARhEtigd Lfsd @rdhngeapdr el &rd ignthy §hekdriNd ng JB|ans;qand

cal cul ati ng neans which nmeasures a |oading tinme and an ejection tine of the
di sk by theudgi ¥hngefBanssPased Qe A thesubltofi dykeadgt acti oRe PeFd prived by
the detecting nmeans, wherein the controlling neans changes at |east one of

the speed apdrtheishapsatkddim contal Aed diréberdi hyeswprddd @ f fhacoadance
with a nmeasured tinme obtained by the cal cul ati ng nmeans. BRI EF DESCRI PTI ON

OF THE DRAW NGS Ficgndltisnaniexpl eted perspesyive i pwsat ianecaptihgalerd sk

and

positioning member.

In this structure, as required in a loading method
described later, loading of the cartridge housing the disk
placed on the tray into the disk drive is followed by a cartridge
positioning job of inserting the positioning member into the
cartridge positioning hole and a detecting job of detecting
varicus detecting holes which are formed in the cartridge, and
after this, the disk is held by the disk rotating means and the
disk clamp member and a cartridge urging job is performed during
which the cartridge urging member urges the cartridge, and
therefore, there is no sliding load attributed to urging

against the cartridge during tray loading, the cartridge urging
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drive which conprises a cartridge hol ding mechani sm according to a first

preferred enbodi nent of the present invention; Fig. 2(a) is a perspective
view of a tray; Fig. 2(b) is a perspective view of a cartridge hol der;
3 is a perspective view which shows a state that a cartridge is yet to be
pl aced on a tray; Fig. 4 is a perspective viewof a tray as it is viewed -
64 fromthe back; Fig. 5 (a) is a perspective viewof a tray and a

cl anper;

of the tray hage¢onBLEt 8t &hagh tBeasRPISPECEHS VEnYi EW B LY

Fi g.

Fig. 5 (b) is a perspective view which shows a state that |oading

ér|§@@ and a

slide camas they are as V|emed fromthe back with a shutter” opened; Fig.
7(a) is a pbariviewial aobrB¥ersEsba8s8y. Further, since a load because

of the urging force is reduced, smooth transportation is
realized, which permits to use a low torgque motor and realize
a low-power consumption drive. 1In addition, since the loads
are reduced, the life of the driving means is extended.

The structure above comprises: a positioning member
which inserts the tray, as it is loaded into inside the main
unit by the driving means, now seating the cartridge into a
positioning hole formed in the cartridge, and which accordingly
positions the cartridge; state detecting means which detects
a state detecting hole of the cartridge which expresses the
states of the cartridge loaded into the main unit and the disk
which is inside the cartridge; a disk clamp member which clamps
the disk together with the disk rotating means; and a cartridge
urging member which urges the cartridge against the tray in a
direction perpendicular to a disk recording surface of the disk
in a condition that the cartridge 1is positioned by the
positioning member.

In the structures above, the disk drive comprises the
raising/lowering means which moves the disk rotating means,
which mounts and rotates the disk, close to the disk and away
from the disk, the cartridge urging member is driven by the
raising/lowering means.

Since 1n the structures above, the cartridge urging



Fig. 7(b) is a side view of the traverse base; Fig. 8(a) is a cross
sectional view of a rubber danper according to a second preferred

enbodi ment of the present invention; Fig. 8 (b) is a cross sectional view
of the rubber danper as it is nmounted; Fig. 9 is a characteristic diagram
showi ng vibrations of a traverse base in response to the rotational
frequency of a disk and the primary resonance frequency of a danper
according to a third preferred enbodinment; Fig. 10 is a perspective view

whi ch showsgpehal s onshidy Bet ween & S de Sam Pl @tkea ol t gEME  Pie 2
switch |l ever and a | oading néechanism as it is viewed toward an ejecting

direction of.3et LAY chFsdppbltisS tBPRNSREGILE AW Thel Gt ARt frdS.

viewed toward a |l oading direction of a tray;, Fig. 12 1s a perspective view

which furthepbo$BoMS Bt require dedicated driving means for the cartridge
urging member.

In the structures above, the cartridge urging member
urges the tray in a direction perpendicular to a tray
transporting direction, after a naked disk has been loaded into
the main unit and when the cartridge is not within the tray.

This structure permits to suppress vibrations of the tray,
since the cartridge urging member urges the tray from above when
a naked disk is loaded into the optical disk drive.

In the structures above, there are at least one pair of
cartridge urging members in a symmetrical arrangement with
respect to a cartridge transpcorting direction, and the
cartridge urging members urge at about a central position in
a cartridge depth direction.

Since this is a structure that there is at least one pair
of cartridge urging members in a symmetrical arrangement with
respect to the cartridge and that the cartridge is urged at
about a central portion as viewed in the depth direction, and
therefore, it is possible to urge the cartridge without fail.

The structures above comprises a main unit comprising an
opening portion for loading or ejecting a disk or a cartridge
housing a disk, a door which is disposed to open and close the

opening portion and the is closed with the disk or the cartridge



rel ati onship between the switch |lever and a state detecting - 65 switch
on a circuit board in Fig. 10; Fig. 13 is a front view which shows a

rel ati onship between a switch |l ever and an assist arm Fig. 14 is a
perspective view of Fig. 13; Fig. 15 is a side view which shows an assi st
armand a torsion spring as they are with a switch I ever |lowered; Fig. 16

I s an explanatory view which shows that an assist armhas riser; Fig. 17 is
a perspective view which shows a cartridge as it is |ooked up frombelow in

a condi tionibhakda smitichd R¥Ehshas: beer dvkselid 8fehiing deteet hpgrhalepf a
cartridge; Fig. 18 is a perspective view of Fig. 17 asS it is viewed from
above; Fig. i}9:15sagperspective view of a traverse holder as it

Since use of this structure allows to close and lock up
the opening portion with the door, it is possible to prevent
entry of dirt, a foreign matter or the like into the drive from
outside after the disk or the cartridge has been loaded into
the drive. This also prevents a child from forcing the door
to open from outside the drive which 1s in operation, touching
the naked disk and getting injured, while preventing leakage
of diffracted light of strong laser light to outside the drive.
Hence, it 1s possible to block the opening portion almost
completely in the loaded state, eliminate a tray decoration of
a tray, and permits an application to a disk drive which uses
the slot-in method for cartridges.

In the structure above, the main unit comprises a tray
which mounts a disk or cartridge and permits loading or ejection
through the opening portion, the lock means engages with the
tray, and opening cf the door 1is prevented by means of the
loading operation of the tray.

This structure realizes lock means for door, by adding
a few parts, without separately disposing a complicated
mechanism or electric circuit, in the process of forming the
lock means.

In the structure above, the main unit comprises a motor

and a slide member which moves in accordance with the motor,



is viewed frombelow, Fig. 20 is a perspective view which shows structures
of a traverse holder and a side arm Fig. 21 is an explanatory view for
descri bing the shape of a cam groove of a slide camplate and the position
of a camfollower; Fig. 22 is an explanatory view which shows a side arm as
it is yet to contact a cartridge and as it is viewed fromthe side; Fig. 23
is an explanatory view which shows a side armas it is in contact wwth a
cartridge; - 66 Fig. 29 is an explanatory view of a position at which a

side arm cl apBs18ckanthhd98nga§eYi #YEE e P4 BlGie Fidnbed, isnd dp ﬂgg%@rt
whi ch shows the sequence of ?oadlng a cartridge according to a fourth

preferred ephadig®nt ;i & G- @bni SqapyexRlARAIDT Yoyt e WO Ehogheys assigle arm
as it clanps a tray according to a ?Ifth preferred enbodi nent, as viewed
fromthe siggmper.

This structure realizes lock means for door by adding a
few parts as claim 2 defines, when the motor is a drive motor
for disks.

In the structure above, the lock means is integrated with
the slide member.

This structure allows to further reduce the number of
parts, which virtually prevents an increase in cost regarding
parts to realize the lock means.

The structure above comprises mount detecting means
which detects setting of the cartridge to the tray at a right
position with the tray ejected and outputs a detection signal,
and controlling means which receives the detection signal and
outputs an operation instruction to the driving means.

Hence, only when the mount detecting means disposed to
the main unit senses loading of the cartridge to a right
position on the tray, insertion of the cartridge into the
optical disk record/reproduce drive for instance is
automatically completed without pushing in the tray or
activating an operation switch which is disposed to a separate
portion. Further, since the mount detecting means is disposed
to the fixed side of the mechanical main unit for instance

instead of disposing on the tray which is to move, wiring for



Fig. 27 shows a sixth preferred enbodi nent of the present invention, in

whi ch the section (a) is a perspective view show ng the external shape of
an optical disk record/reproduce drive while the section (b) is a
perspective view which shows a state that a tray has been ejected; Fig. 28
(a) is a schematic horizontal cross sectional view show ng a |oading state;
Fig. 28 (b) is a schematic vertical cross sectional view of the sane; Fig.
29 (a) is a schematic horizontal cross sectional view showi ng an ejection

state; Fig. (22 (RudS c8ehemBLi gevefd i £al cgL9SS Recthonal 1Vigw1af: f hes
sanme; Fig. 30 shows a seventh preferred enbodinment, in which the séction

(a) is a pe [ Vi | t al ;s shapg, of ti i
record/reprggﬁggké%ESe aﬁ?ﬁgg%%gg%gnggﬁ %%? ié g persggigfgg %%2%?&%%%h

shows a statgstihatom § aythasheen gjestetiacedbn th({:;itgrday?’én&aj)né.esr@i_on

schematic horizontal cross sectional” view showi ng a [oadi'ng state; Fig.
(b) is a schemahiC wertlicRle GL0S%SaGllionall ViewAleddhe same; Fig. 32 (a)

is a schematic horizontal "cross sectional view showi ng an ejection state;

The structure above comprises a detecting member which
detects setting of the cartridge to the tray at the right
position, wherein the mount detecting means responds to a
detecting operation of the detecting member.

Hence, even when the state detecting means is away from
the cartridge at the right placing position because of the
detecting member, it is easy to dispose the mount detecting
means to the fixed side of the mechanical main unit for instance
instead of disposing on the tray which is to move, and wiring
for a detecting switch is easy.

The structure above comprises cartridge holding means
which engages with an engagement receiving part of the
cartridge in such a manner that the cartridge holding means can
be freely detached, positions and fixes the cartridge to the
tray, wherein the cartridge holding means also serves as a
detecting member.

This eliminates the necessity of separately disposing
detecting means which detects the completion of the cartridge
to the right placing position.

The structure above comprises controlling means which

controls the driving means based on a predetermined drive
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Fig. 32 (b) is a schematic vertical cross sectional view of the sane; Fig.
33 shows an eighth preferred enbodinent, in which the section (a) is a
perspective view showi ng the external shape of an optical disk

record/ reproduce drive while the section (b) is a perspective view which
shows a state that a tray has been ejected; Fig. 34 (a) is a schematic
hori zontal cross sectional view showing a |oading state; Fig. 39 (b) is a
schematic vertical cross sectional view of the same; Fig. 35 (a) is a

schemati c hgibzontal n GIRss seshbbenal s Weawgshewragray ehestdorastat &vidi 9.
35 (b) is a schematic vertical cross sectional V|em10f the sane; Fig. 36 is

a perspectiyg ¥igys¥hi cinshaws: @ tHeatemphat iart rﬁytba@e@@ﬁa bpaded and, a

top lid of a main unit has been renoved in a ninth preferred enbodi nent;

Fig. 37 is arpRreRecstyee Vo EW NEI Cha ShoWsy & Sl dhdf, -af&cting means
which detects the completion of loading and ejection by the
driving means, and calculating means which measures a loading
time and an ejection time of the disk by the driving means based
on a result of the detection performed by the detecting means,
wherein the controlling means changes at least one of the speed
and the elapsed time contained in the drive profile 1in
accordance with a measured time measured by the calculating
means.

This structure makes it possible to reduce a wrong
feeling owing to a difference in speed of loading depending on
the type of the medium and whether there is a medium or not,
variations in loading time due to an individual difference
which a disk loading drive has, a change with time and the like,
a driving-induced noise, etc.

The structure above comprises medium judging means which
judges the shape, the size and the like of the disk, wherein
the controlling means changes the drive profile by media in
accordance with a result of the judgment obtained by the medium
judging means.

This structure makes it possible to eliminate a wrong
feeling due to a difference in speed immediately after the

medium is replaced in the loading mechanism which is compatible



a tray has been ejected; Fig. 38 is a plan of the sane; Fig. 39 is a
perspective view for describing detecting nmeans which detects placing of a
cartridge; Fig. 40 is a partially expanded view of Fig. 39; Fig. 41 is a
perspective view which shows a state that a tray has been | oaded; Fig. 42
IS a perspective view which shows a state that a cartridge is yet to be

pl aced on a tray; Fig. 43 is a perspective view which shows a state that a
cartridge is partially placed on a tray but yet to be held by a cartridge

hol der; Fig+c94 i3 udaN8hSPeGHILE of @i Chirshaws Besildd & thdtsa garingdge
Is held by a cartridge holder; Fig. 95 is a plan view which shows a state

that a trayqriving.

The structure above comprises measuring means which
measures an inside temperature inside the drive, wherein the
controlling means changes the drive profile by predetermined
temperature in accordance with a result of the measurement
regarding the inside temperature.

This structure makes it possible to reduce variations in
loading time and ejection time of the drive system of the disk
loading drive because of a temperature change.

In the structure above, an operation time of the driving
means 1is changed by the controlling means based on drive
processing numbers which are assigned to the drive profile for
every inflection point and calculation using a result of the
measurement of a loading time and an ejection time calculated
by the calculating means.

This structure allows to calculate a drive profile in
accordance with a result of the measurement on a loading time
and an ejection time, the type, the size and the like of the
mounted medium, an individual difference which a disk loading
drive has, a change with time, and a temperature change.

In the structure above, selected as an inflection point
is a point at which the disk engages with the holding means in
the drive profile regarding loading of the disk into the drive.

This makes it possible to reduce a noise which is created



has been ejected in a tenth preferred enbodinent; Fig. 46 is an explanatory
view for describing operations of a cartridge holder and a detecting
switch; Fig. 47 is a block diagramof an electric control system according
to an eleventh preferred enbodinent; Fig. 48 (a) is a wave form di agram of
a PWMdrive voltage; Fig. 48(b) shows a PWM drive current; Fig. 49 shows a
profile of a | oading operation, with an operation tine neasured along a
horizontal axis and a duty ( o) of PW drive neasured al ong a verti cal

axis, in whighithepe 69amp fEEHLARskAhoIbAWe L2 hQ%ﬁbﬂgd%%¥ﬁ§'bedMﬁJ"n a
guaranteed range of tenperature while the section (b) shows "a | oading

operation outsiderfhe,guananptead ra%%@ﬁe o cherRerakuren i f e S0 Shavs: &
profile of an ejection operation, w't

is a point at which the disk engages with and get disengaged
from the holding means in the drive profile regarding ejection
of the disk from the drive.

This structure allows to reduce a noise which is created
while the clamp mechanism holds the medium during ejection.

In the structure above, the calculating means sets up a
variable as a major drive time in the drive profile, assigns
drive processing numbers to the drive profile for every certain
period of time, extends an operation time of the driving means
when the drive processing number upon detection of an end by
the detecting means is larger than an optimal number calculated
in advance, but shortens the operation time of the driving means
when the drive processing number upon detection of an end by
the detecting means 1s smaller than the optimal number
calculated in advance.

This structure allows to converge learning control for
the drive mechanism.at a high speed, based on a result of
measurement regarding a loading time and an ejection time and
the drive profile prepared in advance, using this algorithm.

In the structure above, the calculating means assigns
unique values to the drive processing numbers other than the
optimal number, and when driving processing ends at the drive

processing number, the calculating means adds the unique value



an operation tine neasured along a horizontal axis and a duty (% of PWV
drive neasured along a vertical axis, in which the section (a) shows an

ej ection operation within a guaranteed range of tenperature while the
section (b) shows an ejection operation outside the guaranteed range of
tenperature; Fig. 51(a) is a block diagramof a control system which
changes a profile of driving neans; Fig. 51(b) shows a drive profile during
| oading, with drive process nunmbers assigned; Fig. 51(c) shows a drive

profile duriungRieeebi e dMitie: dib¥esBiagessmPEIDEs S RSShared; ohi §im82Fs an
explanatory view a rel ati onship between a gui de nenber and a gui de groove
accordi ng tenkhefiounigh riefser red enbodi ment; Fig. 53 is a perspective view
whi ch shows a state that |oading of a tray has conpleted in the fourth
preferred enbodi nBRt s EtYucBdrbsSadl BRESPECEON e VEEW M € §hO¥St ol for

rel ati onship between a slide camplate, an alignnment pin piece, a switch

llever and aiheading Beiai$MBmasti b hSgh ewrded owaisb@non 40 result of
measurement regarding a loading time and an ejection time and
the drive profile prepared in advance, using this algorithm.

In the structure above, the calculating means multiplies
a difference between the drive processing number and the
optimal number by a coefficient, and adds to the operation time
of the driving means.

This structure allows to converge learning control for
the drive mechanism at a high speed, based on a result of
measurement regarding a loading time and an ejection time and
the drive profile prepared in advance, using this algorithm.

The structure above comprises controlling means which
controls the driving means based on a predetermined drive
profile in which a speed is set differently in accordance with
an elapsed time until the completion of traveling of the tray
from the start of the traveling of the tray, and medium judging
means which judges the shape, the size and the like of the disk,
wherein the controlling means changes at least one of the speed
and the elapsed time contained 1in the drive profile in
accordance with a result of the judgment obtained by the medium
judging means.

The structure above comprises controlling means which
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ejecting direction of a tray; Fig. 55 is a perspective view of Fig. 54, as
it is viewed toward a |loading direction of a tray; Fig. 56 is a plan view
showi ng an ejection state according to a thirteenth preferred enbodi nent;

Fig. 57 shows a fourteenth preferred enbodi nent, in which the section (a)

Is a schematic plan view while the section (b) is a front view, Fig. 58 is
a perspective view of a tray and a cartridge holder in the third preferred
enbodi ment; Fig. 59 is a perspective view of a tray and a cartridge hol der

in the fOUfEBnE&%ﬁ%r&§Qa%m%%&&&nﬁeaﬁbgba@éﬁfb@-er§Q%%Eb!%fHé@Nd¥1@btray
and a cartridge holder in the fifth preferred enbodinment; Fig. 61 is a

p(raﬂr)sgect ' YepYb@Wl%flﬁ‘ Wi @h @ndpae8afd rddgeihelden iy Eﬁeaéééfé‘aﬁ&@fv@ft_rr?d
enmbodi men

an elapsed time until the completion of traveling of the tray
from the start of the traveling of the tray, and measuring means
which measures an inside temperature inside the drive, wherein
the controlling means changes at least one of the speed and the
elapsed time contained in the drive profile in accordance with
a result of the measurement regarding the inside temperature.

The structure above comprises positioning means engages
with a positioning hole of the cartridge in such a manner that
the positioning means can be freely detached, wherein the
positioning means engages with the positioning hole of the
cartridge in a condition that the tray has been loaded.

In these structures, the positioning means is separately
disposed from the traverse base, it is possible to form the
traverse base in a small outer shape and light weight, and it
is possible to reduce a drive torgue, a gear load and a noise
during loading and ejection.

The structure above comprises: positioning means which
is held by the main unit in such a manner that the positioning
means freely engages with and gets detached from a positioning
hole of the cartridge, wherein the positioning means engages
with a positioning hole of the cartridge in a condition that
the tray has been loaded, and the main unit holds the damper

member and the driving means, and holds the tray in such a manner



Fig. 62 is a perspective view which shows a state that a tray according to

a conventi onal

exanpl e has been ejected; Fig. 63 is an expl oded perspective

view of the same; Fig. 64 is a schematic cross sectional view, Fig. 65 is a
pl an view showi ng an ejection state; Fig. 66 is a partially expanded cross
sectional view of the sane; Fig. 67 is a timng chart which shows a
sequence according to the conventional exanple; - 71 Fig. 68 shows an
optical disk record/reproduce drive according to a different conventional

exanpl e, ingyakChpkhe $ect 'co'ir(e%)le/‘ 3 R JRES SRECU R dLw show ng the

external shape while thé section

ej ection state;
tray according

is a perspectrve vi ew showi ng an

Firg. t}@@ étsfu%tF?ﬁreSQ%%Rz'evetMé%rr{BEP%e%ﬂ;%‘&s id éléﬁ@sé@aéo

to still other conventional exanple has been ejected; and

Fig. 70 is anpartial pemsneell venyiew BESE VOO FER '1%@%@ Nﬁe%n

| N\VENTI ON Preferred enbodi ment's of the present invention wll "now be
descri bed w;t,hireference to the associ ated draw ngs. (First Preferred

Enbodi nent)

In the structure above, the positioning means can engage

with and get detached from two positioning holes, one on the

left-hand side and the other on the right-hand side, of the

cartridge in at lease one position.

These structures make it possible to increase a tolerance

regarding the positioning means for cartridges.

In the structure above, the positioning means is held in

such a manner that the position of the positioning means can

be adjusted in the forward/backward direction relative to the

main unit.

This structure improves the accuracy of positioning the

cartridge through forward/backward adjustment of the

positioning means.

The structure above comprises a cam member which

vertically drives the traverse base and the positioning means,
wherein the traverse base and the positioning means share the
same cam mechanism which is disposed to the cam member.
Since the traverse base and the positioning means share
the same cam mechanism in this structure, it is possible to
avoid shifting of the sequence for vertically driving the

traverse base and the positioning means which is attributed to



A cartridge hol di ng nechani sm of an optical disk record/reproduce drive
according to a first preferred enbodi nent of the present invention wll be
described with reference to Figs. 1 through 7. Fig. 1 shows the first
preferred enbodi nent of the optical disk record/reproduce drive according
to the present invention. In Fig. 1, denoted at 140 is a main unit of the
optical disk record/reproduce drive, denoted at 20 is a tray which nounts a
cartridge and a naked optical disk, denoted at 1 is a cartridge, and
denoted at 10.i$:i8+dbsK 1 WhbeB £li§ SLURG diM A (G wgnﬂ%cﬁaﬂiry&t&wﬁqffd ray)
- 72 There are two concave portions, one |arge and the other smafl
formed in a;geRgent kg g% LangemeRt ;2% ithe a8 @fiRf a cartridge seating
surface 21 of the tray 20. The concave portion having a |large dianeter is a
large diameter di gkonaanel: 2% WhbLe Lo LONCELC, ROAL HMAAYLAYCR Rl
dianmeter is a small diameter disk neater 23, and elther one Is used In

accordance vithithe ouier,dicanelen,afi @ gl }g(ggﬁe, | Spd gﬁ%ﬁ%{%g\gﬁ% the

main unit 140 of the optical disk record/reproduce driv

surface 25 an@agem@ts_ bl sufERCEaREr s WOV Eh ﬁﬁ&?ﬁi&h&e@éar% 4 han, the

outer size of the cartridge 1 and are vertical to the cartridge seatirg

surface 21, b@rt%etegrfrﬁg p%;sittn%digfgs m%%!i‘l%l §hgec@@%éltﬂ&% &Egeez[mﬁggoﬁég% ges

of the tray 20 and serve as gui de ich are used to place e cartridge 1

on the trays2@;16Str 4ot uhg 9hsEaktibihdge Heldeios iR Rgs md Ay & foymatk in a

part of the left wall surface 25 and the right wall surface 26, and

cartridge hphdersodinyhhehchayeraccengave sgaape and engage with engagement
receiving parts 6 are disposed to the |eft-hand side and the right-hand

si de innernmost edgesceftHdgapasd £idoe the Fh8icabht hgge 104 derstRE Algidel d
for free revol uti ons about "pins 28 which are di sposed to the cartridge

seating surfaggec2lpeMbhbs Nalesmaia Sar aediing thgeptddhesbitnhamiddy dheyg ns

28, one sides conprising engaging parts 27b which have a convex shape for

i nstance andnengage Mddt frhe eROAIYRIYi 1’80 red@88IVHRYvRAl £ 84 B0 tde
cartridge 1, and the other sides being urged by coil springs 49 between the

coil springsnd@randnt Agatimdyr &k itha pddieGldramd Bcwhirel vt Be eRgagenenis
receiving parts 6 of the cartridge 1 are held. The cartridge is thus
restricted andegsdpparted on the left-hand side and the right-hand side by
the left-hand side and the right-hand side wall surfaces 25 and 26, while

restricted and suppofiedanddied aorivesi dacandrt hedgeatospdesby 4 hrate
cartridge hol ders 27.
detecting hole which expresses the state of the disk housed in
the cartridge, state detecting means is disposed which is held
by the main unit in such a manner that the state detecting means
can engage with and get detached from the state detecting hole,
and the positioning means and the state detecting means ascend
in synchronization.
Since the state detecting means is disposed separately
from the traverse base in this structure, it is possible to
realize the traverse base in a small outer shape and light

weight, and it is possible to further reduce a drive torque

during loading and ejection, a gear load, and a noise.
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(Structure of Shutter Opener) An opener 29 for opening and closing the
shutter 2 of the cartridge 1 is disposed on the innernost side to the tray
20 in such a manner that the opener 29 can freely nove in the right/left
direction. Loading is realized through an opening action toward the

| eft-hand side with a shutter opener 24 hooked at a projection disposed to
a front edge of the shutter 2. As the shutter opener 24 guided along a cam
for instance which is disposed to the bottom surface of an upper base 83,

the opener 29 nDV@Reidt AfGANMRREE VW EBmAr 8adi GG lien vah ot heagarirnidge 1.
As the shutter 2 is opened, the disk 10 stored in the cartridge 1 is ready

for rotatioparhycai13pi RdiecADLAE BOsiWAEA ngeME@SsAS di sk rotating neans,
and ready for recording and reproduction by means of an optical pickup 99.

(Structure of Rack;Gearonhi@ sengctide abebhendadesiy bageial hdgns nayi 20,
there is - 74 a rack gear 40 which engages with a drive gear 66a of a

reduction | Qadikngadear &Yt bRe 0l ilraadiing néohs Pl SRV ge@s adrdar ng
means and whi ch extends along the [oading direction of the tray 20. As the

rotating di peehibf@nsAf réheloadi hgnRiokebtibs 13y eheds the daamt i2thirsg
| oaded and ejected. In this structure, in the vicinity of the rack gear 40

di sposed topthgsbagks sprdage tofe bheithan a8 NRtah! ige B e shafdg 4dedrss hel d
at the front edge and the rear edge of the tray 20 and further held by a

mechani cal ¢Bassise AR o Shakt Jwdidercfidig Thelet hare sjgepekstibeet ray 20
is supported for free sliding by a guide stripe 63 of the nechani cal

chassis 60, sardngeskhi eMe f10ad FngoPr evenel ng partise 2g9sdicspased thesige
wal I s of the nechanical chassis 60 restrict floating of the tray 20 from

the gui de skfhpas@3ped@iend oadids Wotiah 6@ vanddshaukeadi NEsgealosyst e/AH6
are disposed to the front edge of the mechanical chassis 60. (Structure of
Traver se BagekSupparhgbymeRdBber Danpers) Rubber danpers 71, whose four
corners are of a danper material such as a rubber material for exanple,
flexi bly hold thersptingl et matoir&Caboi cheiotad@snd hix idiislg Meary lsadpad di ng
the disk 10, the optical pickup 99, which reads out information fromthe

di sk 10 or writesrbnter thé@hatal{yhee sk digagetdmyesSethage S haliding a
traverse notor 99 which noves the optical pickup 99 in the radius direction
of the di skmé¢@nandna emredpsefiewodIngt Bodet bavehse daaltderdgsl asripdle Hess .a
traverse hol ding nenber. - 75

In this structure, since the drive force of the second
driving means is stopped immediately after the completion of
insertion of the positioning means into the positioning hole,
it is possible to avoid creep deformation which occurs in the
second driving means when the loaded state continues for a long
time.

The structure above comprises traveling restricting
means which restricts traveling of the state detecting means
after detachment of the state detecting means from the state
detecting hole of the cartridge.

Since ascending of the state detecting means 1is

restricted after detachment of the state detecting means in
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Denoted at 85 are fixing nenbers, such as screws, which fix the rubber
danpers 71. Flexible supporting by neans of the rubber danpers 71 realizes
an effect of reducing an influence over recording in and reproduction from
t he di sk 10 upon application of vibrations or inpact fromoutside on the
main unit 140 of the optical disk record/reproduce drive. (Structure for
Supporting Traverse Hol der) The rear side of the traverse holder 82 is
axially supported by shafts 84 so that the traverse holder 82 can freely
revol ve Wt hprespestict@ra, beari 8g89s of1d he, nRehaniGale tassice ¢t e
the front side of the traverse hol der 82 conprises projections 183, for
instance, waheh: gL @ Zamhboll pvet §qenaagiche @k%ﬁeadé£é9€iﬁﬁﬂié£K%\Mﬂﬂﬁth||
be described later, and as the projections |83 engage with cam grooves 109
which are faraedigh an angle in the slide cam 100 and the slide cam |00
noves in the'right/left direction, the traverse holder 82 is driven in the
vertical directiofy tAikgrymenictRi Stipst yeeoat Earitvirfgenshat e abet agld ng
Switch) Alignnment pins |02, which engage with positioning holes 3 through
hol e 20a of ttheetiray 28sabterihheneannl arkonnekgraadiangsoforthe cartridge 1
on the tray 20, and state detecting levers 106 which engage with cartridge
state detecting holgse 41 &diciRosed viihgt Rea¥isCh il tiye Qfod el droadh @ a7y or
61 disposed to the front side of the nmechanical chassis 60. - 76 A body
102A of the;ali gt dd Bs thO2h & dpitirSes IPh8shE NS tHCH @6 crRPS Al ilpper s,
and the alignnent pins 102 conprise centrically nenbers 102a which fit with

support col yaBRsas(neheshomprrdbgppsedsf 9k keg@cehi.ding to the mechani cal
chassis 60 and ich are supported for free vertical novenents . Simlarly

to the traverse hohdest /QctatePOBbYEOBSMb2R sawaYhitedrt ke Prieigelinsd 83,

cam fol |l oners engage with the cam grooves 109 of the slide cam|00, the

al i gnnent piBsnkO@dhace dpkMenai Bhtilheeverti cak diarecticeRr as the 3inde gram

| 00 noves in the right/left direction, the detecting levers 106 are driven

in the vertieabidyl eaheeaiby tassitstaarnms 194p9biehoar ec@xirahky FuppaHeed by

t he nechani cal chassis 60 and revolve as the slide cam 100 noves in the

right/left direetdgs.idhe daldegrient ipi wsidN2 lengage: tM it bplehe npo'siitdsanigng

holes 3 of the cartridge 1 after the conpletion of |oading, thereby

reali zi ng amtdnst odn Oft HAIsHhAItE NG £t BReCt At ADGGe pedw@ ahd e sditslontiGigahi ch

is held and the cartridge 1 in the spindle notor 90 and positioning the

cartridge 1lmatnsuch aippsstdoatwbhehpdeesinat aconkaet .t he di sk 10.

Det ecting switches 105 are disposed to a circuit board 85 of a control

circuit attached sbntdetthotpam sivd ace mfan e srechgrowad ohassd 0,1 mand

have a function of judging, through the detecting |l evers 106, a condition

of engagenentdaidhthheshdettest iofgt helaes t4 iafge he losgrdtr idgeh s and uabeteet,i ng

whether it is possible to wite in the disk 10 which is stored in the _ 77
it is not necessary to adjust the position of the cartridge in

the right/left direction and it is possible to adjust the
position of the positioning means in the forward/backward
direction.

The structure above comprises holding means which holds
the tray between a loading position and an ejection position
in such a manner that the tray can be transported linearly, and

driving means which drive the tray for loading and ejection.

Hence, using the holding means, it is possible to ensure
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cartridge 1, the back and the front surfaces of the disk 10 and a recording
capacity of the disk 10. (Structure of Upper Base) The upper base 83 is

di sposed as a top lid to the mechanical chassis 60. A clanper 84, which
fixes the disk 10 to the spindle nmotor 90, and a clanp arm 73, which hol ds
the clanper 84 in such a manner that the clanper 84 is freely attachable to
and detachable fromthe spindle notor 90, and a cam groove, which restricts
novenents of the opener 29 which opens and cl oses the shutter 2 of the

cartridge lgnharetgbsposedht q\otumiu]%pehe@@tﬁﬁdg&% GlHMPeR v84nd it sRosed
to a front edge of the clanp arm 73, spring resilient force urges the

clamper 84 kReapdbi€cbhon aacy@qyri&%raft heyespinele doRt 0619010k te enaigdl e
part 76 is attached to the upper base 83, and a receiving part 73a is

formed at theikeakr edgerrAvRresSUhiszl RpoPanlbasuely.as a proj ection 130
di sposed to the rear edge of the tray 20 pushes the receiving part 73a upon

the conpl etion of pheaditngfurtheabbay &mpmg@yopeﬁiﬁggapséiﬁé MAVES
close to the spindle notor 90. (Structure of Side Arm) Side arns 143, which

restrict vi rathorpcofs thesearteir-dgsr lembi ¢hhas een hnaded, and sixdg arm
springs 143a, which urge the side arns 143 toward the cartridge 1, are

di sposed t ocbhprhebt- bandrside ROUALAG héghs -aneh sisted s uiaces ofi dde.
mechani cal chassis 60. Mddle portions of the side arns 143 _ 78 are

axial ly supportedsbyca shafdraf8witlhenst dee anarsydgs 43ar neke dde HLar
edges of the side arnms |43 engaged with the bottom surface side of the
traverse hokdesnd @idanduthagf 100diegees 6fctbeositlecan s JA3nar eoP@sidd oned
above the cartridge 1 which is | oaded. By neans of the side arm springs
143a, the sbgenahfPahdZ W gihd heeCantittdgenf dranaba tirieigler akiéhl 8s Hde
traverse holder 70 rises as |oading of the tray 20 proceeds, thereby
real i zi ng abfunied i @rtof i dggimg dihey ieay 20 iagaknsbs s hel sechanigalvehassi s
60, elimnating rattling between the cartridge 1, the tray 20 and the
mechani cal ehagsi e.60, and npeducingo¥i hrali-ees a&rd BRcIRS iWhisch are created
as the disk 10 rotates. In addition, as the side arns 143 fix the tray 20
to the nechani cal iehass steQcatirer, the opemilelidind aadnagi oditde dday
20, a load upon the | oading notor 61 during |oading of the tray 20 is
reduced. (Stouchdreraf,.C anper) The cl anper 74 fixes the disk 10 to a turn
table 91 at the time of nounting of the disk 10 to the spindle notor 90.
The cl anper 84 congpticspesenenrbet Sa Vil i recamdyehapl 4 o Mtthd Wt e waldee and
t he ot her bel ow, and houses a nagnet (not shown) inside. In addition, for
t he purposerefiutensetongpef the shsktdd af tthe espectidge tdre tthe rtitmebleef 91,
a magnetic el enent (not shown) is buried in an apex portion of a center
cone whi ch mgufipingdaad thetlrenterdinimechan imagnetich systriomrfdrde safs t he
magnet housed inside the clanper 84 and the nagnetic elenent, - 79

the shutter in synchronization to loading of the tray, it is

possible to reliably operate without rattling of the tray in
the vertical and the right/left directions.

In the structure above, the holding means comprises a
shaft disposed in the forward/backward direction to the tray
and a shaft bearing disposed to the main unit.,

Hence, with a simple structure, it is possible to enhance
the operation stability of mounting of the cartridge to the tray,

and improve the quality by preventing rattling of the tray
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the clanper 84 fixes the disk 10 to the turn table 91. (Structure of
Traverse Driving) Two netallic shafts named "main shaft 97" and "sub shaft
98" disposed to the traverse base 80 hold the optical pickup 99 in such a
manner that the optical pickup 99 can freely nove in the radius direction
of the disk 10. In the vicinity of the main shaft 97, there is the reed
screw 95 which is directly linked to the traverse notor 94. The opti cal

pi ckup 99 conprises a nut piece 96 which engages with the reed screw 95,
and as the HuRVRESEAWLRY 9k EQbatesn i itve £EQreeiMBbChunl$ aishthbes Igdhi dis
direction of the disk 10 devel ops in the optical pickup 99 through the nut
pi ece 96 whisghyksukB §N989e8BPL; WEEhchbe, T el gcrem Don anls 1 heoont £ cale

pi ckup 99 accordingly noves to a desired radius position on the disk 10 at
a high speedq (3t Hyet Wng 10 Stbdeifgm A pastibisanpwal 1+ d 78ncwhbelB the
separates the front side the traverse holder 82 fromthe |oading motor 61
and the likeelkgndisp9ses ¢ tikg aklcgal iGhassikerRer andh 4 h8s Shd de,cam
100 is disposed to the partition wall 178 in such a manner that the slide

cam | 00 canshieel ynopye e theyy icghbhleef hndhaesht 89e ThEF &LisS B ifAGke Hear
101 disposed to the front side of the slide cam 100, and the slide cam 100

is driven tgnghenkekt~-bhand shdeqandet heer irght,Rand side by a m ddl e gear 65
of the | oading gear system 66. A camfollower, which is a 80 _  projection

100a for exanpl e, 1di sResedrhiotancedggvel the slbiideneaMd0Q icongitisded hy a
| oad cam 299 which is disposed to the back surface of the tray 20. The | oad

cam 249 ext gAdeti AiEPEsEQr war e dackmed £y dbd eelhd o @sradewed 4 amd byt ay
20, that is, parallel to the rack gear 40, with a slanted portion 249a

which is sl antedantl abedkr45pdadrags dexperdungcathkhe rhront edge of the
tray 20 and an extension portion 249b extending vertically to the

f orwar d/ backwar d génee} iian iaspysenelle frORNhRe der BMe 28be Hetcen Sthe idritwe
gear 66a drives the rack 40 because of operations of the |oading notor 61
and t he | oadEngogaanngysifemiesd aadtiheger ay 2hd staegor dhaglyphreadedheand
as the projection 100a noves to the slanted portion 249a at about the sane
time as theqoaalptetherpodvdhe d@adivtd.idde fskhdet eam A0 sd ardsd imyidrd and
the m ddl e gear 65 of the |oading gear system 66 nmesh with the rack gear
101, and fokkewtngnt bEsthehearaekd4e, anddt he dheveigpde 6taugeturd sangaged

fromeach other, thereby switching the gears . Wien the proj ection 100a of
the slide casstoOcopvas Wwadthedexkemsioonopoition o4 9he ddet + Dagh rgraindg he
tray 20 stops and the slide cam 100 al one is noved by the m ddl e gear 65.
An ej ectionlopetat) ontofist hedaidy 20d sioppassd ethe khilsabAsithe ol itde cam
100 noves to the left-hand side and the right-hand side, the traverse
hol der 82, thedahggmneeménpsms [FOR tdred ,t ve ttheteet gnhdé evter St |diG@reedirtioven
in the vertical direction as described earlier. Operations of the main unit
140 of the bpei makhdnskad 8&in unit, there is no restriction upon the
thickness of the tray.
The structure above comprises cartridge holding means
which restricts movements of the cartridge relative to the tray
in the loading or ejection direction and which engages with an
engagement receiving part disposed to the cartridge in such a
manner that the cartridge holding means can be detached from

the engagement receiving part.

By means of the cartridge holding means, it is possible
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record/ reproduce drive having such a structure as above will now be
described in relation to an exanple of reproducing fromthe disk 10 which
is stored in the cartridge 1. (Placing of Cartridge) For placing of the
cartridge 1 on the tray 20, the cartridge 1 is slid on the cartridge
seating surface 21 fromthe front of the tray 20 in a direction of pushing
into the optical disk record/reproduce drive. In the process that the

| eft-hand side and the right-hand side edge surfaces of the cartridge 1 are
bei ng pushedi grgb@nkrﬁm 20nyi & h e d8fth-ihrnd rsicdecande £he £hghtshand, si de

wal | surfaces 25 and 26 serving as guides, since there are slanted surfaces
at the fronpa.edges,otehiRe reNga8ien9i PRILS H2¢Re e fhe GaTIHd QB@nH%qI%;@oLZK

the cartridge 1 is easily rel eased because of the insertion force o

i nserting tmﬁigalr%&Qagslchémti@h%%@w dgecis J&Héﬂ%zg?éb.ngfﬁehegy L he, vy ging

force of the coil springs 49 nmake the engaging parts the cartridge

hol ders 27 engaded Wot-hhbheieRgagemBRE tCeiMi RG Rarile b f1 dihey cal g{c&tdge

1. Froma change in the insertion force and a sound which Iis emtted at the

tinme of engag%g%%rg,twhm?n%%retsrié%é}p&eeg&gzah 2R0 @PE5EE A n§RAGGRN L M
the conpletion of the engagenent. A stopper 28a for restriction insertion

over the captkhgdgeihgeanekpsertion limt is disposed on the innernost side
of the cartridge seating surface 21, and the insertion - 82 limt

provided by the stgappefe 28a raRpi@d MabeLY, Mtshes W t Buthac-enoagifg is
positions at which the cartridge 1 engages with the cartridge hol ders 47.

Placing of thepeantchdge do @nchheringy L& compkatescen: $ isgranese e this
stage, the carFrldge hol ders 27 restrict novenents of the cartridge 1 in

the forwardibagkway edbrfe%hieo'ﬂrap’“!ihetwée 1o@ldlindgnrd cHirde rard A& idght - hand
side wall surfaces 25 and 26 restrict novenents of the cartridge 1 in the
right/left directtans £Mapual tboadiRenOpBHAHEL®RASh a cartridge from the
front of the tray, and to realize placing of a cartridge and
a naked disk onto a tray with a high level of freedom.

In the structure above, the driving means has a structure
that as the tray as it is in the ejected state is pushed manually
into inside the main unit, driving for loading is started, and
force which engages the cartridge with the cartridge holding
means is smaller than force with which the tray is pushed
manually into inside the main unit.

This makes it possible to avoid a mistake that manual
insertion of the tray into the disk drive is executed before
mounting of the cartridge to the cartridge holding means.

In the structure above, the cartridge holding means has
such a structure which flexibly engages with the engagement

receiving part of the cartridge, a stopper is disposed at the

rear edge of the tray in the loading direction of the cartridge,

_58_



As application of the insertion force upon the cartridge 1 continues, the
insertion force gets transmtted to the tray 20 via the stopper 28a and
manual | oading of the tray 20 into the optical disk record/reproduce drive
140 is started. During manual |oading of the tray 20, an eject end sw tch
(not shown) of the tray detects a signal indicative of passing of the tray,
a drive voltage is applied to the | oading notor 61, and as the drive gear
66 which follows rotations of the |oading notor 61 rotates, autonatic

| oading of the 4dAhSB1StaSor Alhd BLSt 31808, o RESPFA NI LODSEAAL Andh & he
h I M%Ié% %e ca? gg ]ho ders

pre-1oading force of e coi’l springs 99 urge t tri

27 are set suchc At thie Lattowhng relatiaashi pholds betupen.t Reyidisgr tion

force over the cartridge 1 into e cartridge -

manual | oadjng fRLCE, URPN, t e ihay, 20, ¢ Waerely smoual | oading of, dhe g4 ay
8 a ﬁ y 20 has

20 is perforne ter placing of the cartridge 1 on the tr

conpl et ed: ghgggggge@gkgntggrggr9¥§g€%h%oq@qgr'gg%%sf (the manual | oading

force) If the r rel ationship above is opposite, loading of the tray 20

e Lo, IO R EUELSH i A O e ot e el 2
accordinglthQBhﬁg gﬁHtBH§E£§059§giDg)realized only by means pushing in
of the cartridge from the front. Further, pushing in of the
cartridge from the front also realizes driving for loading of
the tray at once.

In the structure above, the cartridge holding means is
disposed to the tray in such a manner that the cartridge holding
means can sink in the engagement receiving part of the cartridge
which has a concave shape.

Hence, based on a change in operation force for holding
of the cartridge with the cartridge holding means, it 1is
possible to confirm the completion of holding of the cartridge.

In the structure above, there are engagement receiving
parts on the left-hand side and the right-hand side to an axial
line of the loading or ejection direction passing through the
center of gravity of the cartridge.

Since the cartridge is held on the both sides, it 1is
possible to hold the cartridge without fail.

In the structure above, the engagement receiving part is

located on one of the left-hand side and the right-hand side

to an axial line of the loading or ejection direction passing
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Wth a |loading swtch (not shown) of the main unit 140 of the optical disk
record/ reproduce drive turned on at the tine of the conpletion of placing
of the cartridge 1 on the tray 20, a drive voltage is applied to the

| oadi ng nmotor 61, and as the drive gear 66 which follows rotations of the

| oadi ng notor 61 rotates, automatic |oading of the tray 20 starts. During

| oading of the tray 20, actions of the shutter opener 29 open the shutter 2
of the cartridge 1, and the optical disk 10 stored in the cartridge 1

becomes ready bagnr ecordiNG A0¢ §eRvOAYcl emon Lhe secar di,ng W fACE e
(Driving of Travérse Hol der) The™ |l oad tam 249 di sposed to the back surface

of the tray driyes;the slide camI|00 in the |eft-hand side direction,
i mredi ately before loading of the tray 20 conpletes. As the slide cam| 00

moves, the travergenhgl der 1Q WAIGh 1BNOAGeSH M &Nt ne84art liRgCAMGS Qqyes

109 of the slide can1lbp gradual |y nove fromthe bottom position to the top
position. Abathe;ggEenblABngt Reahkayerse shahder 82 4Q0n Wy, ch s

In the structure above, the tray comprises a guide member
which restricts movements of the cartridge in a direction
perpendicular to the loading or ejection direction of the tray.

As the guide member restricts the cartridge, it is
possible to perform the operation of holding with the cartridge
holding means without fail.

In the structure above, in a condition that an engaging
part of the cartridge holding means is about to engage with the
cartridge but is not in engagement, in order to prevent loading
of the tray into the main unit, an opening portion disposed in
a front surface of the main unit for loading and ejection of
the tray interferes with the cartridge holding means.

This makes it possible to avoid a wrong operation
regarding placing of the tray on the cartridge.

In the structure above, the cartridge holding means
comprises, on the tray, a revolution shaft which revolves in
a direction perpendicular to the loading and ejection direction
of the tray and a holding member which has an engaging part which
is axially supported by the revolution shaft and engages with
the engagement receiving part, and the engaging part of the

cartridge holding means 1s pre-loaded in a direction of



flexibly supported by the rubber danpers 71 to the traverse hol der 70,
together with the clanper 84 noves the optical disk as it has been | oaded
up to the top position for clanping. Canping of the optical disk has
conpleted by the tine the slide cam 100 has noved, and the spindle notor 90
starts rotating the optical disk. (lIncorrect Placing of Cartridge) Wth
reference to Fig. 3, a description will now be given on operations of the
cartridge hol ders 27 upon incorrect placing of the cartridge 1 on the tray

20 in the oppgsigkacherwesdibackyas ot fectdn.vildy past M4 ahef@shi OO,
normal operations, the cartridge 1 is slid on the cartridge seating surface

21 fromthe frontrafsthgkssay ZddN A ditleebhon zaf ¢ RUSH PEr{ 8O Hdeg opyi cal
di sk record/reproduce drive 190. In the process that the |eft-hand side and

the right-haednsi de t@dge ssanflacempelr e zarnty.idge 1 are being pushed in
the tray 20 with the left-hand side and the right-hand side wall surfaces

25 and 26 servingras (g desyuSiee hReke, arnds! anted; syef agesiialy tiheafd ont
edges of the engaging parts 27b of the cartridge holders 27, the cartridge

1 its _egsi I {ceﬁlb%ag@@ hecause ot kRepersemiicon fforee afpinsrdd Med e 2
cartridge 1.

direction perpendicular to the loading and ejection direction
of the tray, and the front edge of the elastic member is deformed
through plastic deformation into a projecting shape which sinks
into the engagement receiving part of the cartridge which has
a concave shape, or an engaging member having the projecting
shape is integrated with the elastic member at the front edge
of the elastic member.

It is possible to realize the cartridge holding means
with even more simple structure than defined in claim 10.

In the structure above, in the engaging part of the
cartridge holding means which sinks into the engagement
receiving part of the cartridge which has a concave shape, a
roller having a cylindrical or approximately spherical shape
is disposed which rotates along a surface of the cartridge and
which comprises a rotation shaft in a direction perpendicular
to the loading and ejection direction of the tray.

The friction force during engagement of the engaging part
of the cartridge holding means with the engagement receiving
part of the cartridge is small, and therefore, with small

insertion force over the cartridge, the cartridge is placed
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- 85 As the cartridge is further inserted, because of the absence of the
engagenent receiving parts 6 of the cartridge |, the engagi ng parts 27b of
the cartridge holders 27 slide in the released condition along the

| eft-hand side and the right-hand side edge surfaces of the cartridge 1.
The cartridge holders 47 remain rel eased, even when the cartridge 1 has
arrived at the position of the stopper 28a which restricts to the insertion
limt. As the loading switch is turned on with the cartridge 1 incorrectly
placed on theobeayy20, loading of the tray 20 into the optical disk

record/ reproduce diive 140 progresses. However, since the cartridge hol ders

27 are in the rel gased candiddry 28d oReNsit eward qubsi-dengncthe d.&fdshand
side and the right-hand side edge surfaces of the cartridge 1 during the

| oadi ng of thechtayn20s 4 heae@hly hdggohot ders 4 Lxofirt he aptdgdordisikses
record/reproduce drive 140 are open wider in the width direction than the
w dth of anyopenh ngh80aref at Pea PRAE cRluNASSES 601 WhEChoLS1£9Ta RASSI NY
the tray 20, and therefore, the engaging parts 27b of the cartridge holders
27 and the gpgniRY-R0asi AiepbeLe W tiheagh othery andide d opding afdihe
tray 20 is stopped in the mddle. The |oading motor 61 senses an abrupt
increase inggdeives|Qath alt 1HRHERd: £ 00 tge inili6f Lernenggqbelweed t e fandd | dge
hol ders 27 and the opening 60a and the |oading of the tray 20 is stopped,
foll owing wakeh ther loading mton 8Lk tﬁé@ﬁohncéﬂgrisgﬁg: aleMES&tep
direction and the ejection operation of the tray 20 takes over. In this
manner, as {heiggrdwidgerk whiaghs 8 opgratorcdhauahfe has1 phacgd o, the tray
20 and | oaded gets ejected unexpectedly, the operator |earns about the
incorrect pha¢hngnof pHeckardsi oy nedesordi e dmn tdiep ehadigreiiciren
application of vibrations and inpact from outside the optical disk
record/reprpducei Ghi Mg mdtider bhei@Rbheat hdicsk tralRfLess Mhiilsel bHgedrint®
itself and the cartridge tenporarily are held as one integrated unit to the
drive vibratge fdied &ndrg antyi s8RTQs sied iYigorat canst and ddmast i AP Az
traverse holder 82 which is supported by the rubber danpers 71, the optical
pi ckup 99 faetedtonidetataversendalferr 8yand tbareptseab Hisikyhirghd s
fixed to the turn table 91 of the spindle notor 90, and hence, an influence
over recordthg @ik Hepreddaly el afecs asespd @l galry ofFi Refot $i NEP mrans
mechani sm supported by the rubber danpers 71 inside the optical disk
record/ repradace disie ¢BahpninkeBeonl wdd 4 heifeavernse hobdefig 8@hikh iss
possi ble to make the structure of the drive sinple and reduce the size and
the wei ght o&rtheddeiwvegindg reddidd argeasthbecsttei agasadtn Pr a3t and f,i X
the cartridge 1 to the tray 20 after the cartridge 1 has been inserted into
the drive, wherdinvaefteadHorsdcoadi Bgephendatheidgerd stm dree etiecvg eids
reduced. Still further, it is

following the first step, the fourth step and the fifth step

are executed.

In this structure, locading of the cartridge housing the
disk placed on the tray into the disk drive is followed by a
cartridge positioning job of inserting the positioning member
into the cartridge positioning hole and a detecting job of
detecting various detecting holes which are formed in the
cartridge, and after this, the disk is held by the disk rotating

means and the disk clamp member and a cartridge urging job is
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_ 87 _ possible to reduce the drive |load al so by neans of reduction in
si ze and hence wei ght of the traverse base 82, or by disposing the
alignnment pin, the detecting switch, the detecting armand the |ike
separate fromthe traverse base as descri bed above. (Second Preferred
Enbodi ment) A second preferred enbodi nent of the present invention wll be
described with reference to Fig. 8. This enbodinent is directed to
attachment of the rubber danpers in the first preferred enbodi ment. There

are hol es 30 Wi 62 RLE raRRr QXi PR ehy EEEE&@d@éeuigiﬁﬁdméﬂbéPeu£ 85 €pEners
of the traverse base 82, and the rubber danpers 71; ich are cylindrical

yet concavedaR ke dm ddher f Orbeosbapet 14 kes &0 Weiqahg {hhqi Het P, 5808 at
t he concaved portions 7la. There are through holes 71b~"along the verti cal

di rection of. 4 hergubberqdapper s 1il, chpeses Z0auhinch have agyiidri cal

shape for instance disposed upright to the traverse holder 70 are inserted

through the LhHQualychal RS nflbherdnd- fhXi DOnSET BURaER 3he R ddrd her serew
hol es 70b which are formed at the top ends of the bosses, thereby

preventing dnoRRiiRGeQl dhe tHbhess fdarpelSq 7don! BebBResURREN, danpershdl,
predeterm ned m sregistrations H are crea?ed between the inter-hole

di stances between it hehohes30Q off tthe tiaueisease 82 A dde, | shesehoss

di stance of the bosses 70a of the traverse holder 70, so that the pre-1load

will be giveranRpd Raralnek sdi&get Loa, tvhibe siudace +of ukhkea 188 torque
traverse base 82. Onmng to the msregistrations H, in addition to the

vertical - di pReelbiroAnkoath Cf fatedoRypbhe rWebgbtmet 1 sheidinaver sg hase: B2, a
|l oad in the horizontal direction is applied to the rubber danpers 71, and

as the posturescotnthechfaversehased2 @nd 1tire braveesgr el H8Mmd8dndsis
driven vertically change in accordance with [ oading or ejection of the
cartridge lex@evadkgati on in reproducibility of positioning of the traverse
base 82 is reduced. Even if the inter-hole distances between the hol es 300

of the traverse basec82 st LudherSAP RS, e ALK dbOss ElbitbANEEs Ofmdlier
bosses 70a of the traverse holder 70, as the outer dianeter of the concaved

portions 7laetkctheq tbhes (ANPRISe¥dcts tRde {@& g&drt Pidlgé hies i et g d of

t he rubber danper attaching holes 300 of the traverse base 82 and the outer

di anet er of ath@ right position on the cartridge with the tray ejected, and
which outputs a detection signal; and controlling means which
receives the detection signal and outputs and operation
instruction to the driving means.

In the structure above, the disk drive comprises a
detecting member which detects that the cartridge is arranged
at a right position on the cartridge, wherein the mount
detecting means responds to the detecting operation performed
by the detecting member.

In the structure above, the disk drive comprises
cartridge holding means which engages with the engagement

receiving part of the cartridge in such a manner that the

cartridge holding means can be freely detached, and which fixes
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bosses 70a of the traverse holder 70 is nade | arger than the dianmeter of
the through holes 21b of the rubber danpers 71, a load in the horizontal
direction is applied to the rubber danpers 71, and it is therefore possible
to reduce a variation in reproducibility of positioning of the traverse
base 82. In this manner, the pre-load in the radial direction of the disk
is applied on the danper nenbers and the traverse base 82 is flexibly held
to the mechanical chassis 60. (Third Preferred Enbodinent) A third

preferred emdgvagmaieﬁsté}%]g%%%%qtdgewsn&ﬂm dql'ar)g,gwhgr\éﬁilnl tf?@péiaﬁ?ﬁt%cgtfg

with reference to Fig. 9 enbodi nment is cted to setu

resonance f y @f. t.he jr.ubher rs i £ erred
enbpdinent.%$%gg?§b_%Fnﬁaﬁéggsggggg%?%% %ﬁfg?%gﬁjﬁhizﬁﬂgﬁﬁgbi;s both a
spring characterighi ¢ jand s VicRrall 0B,8hsor ption qhar a&i%és%&nghdses:
therefore inevitably has a prinary resonance frequency. The primary _
resonance frequengy iRECARNBRs! PMVEEN A% ST (HIPREN ] fn\e%hs""BQéédVbP;ét' on

absorption characteristic is higher is used, which realizes setup to

frequency C%)Q%%e'{@?cmri?i%@tcﬁff@é Jrgqueney milgﬁih% aptigals diskys rﬁr%ﬁ o

since an optical disk requires a step of no ng aresininto a thin

and a step qf, bendiRgn &, it %neéfagée%g@-ﬂgsbn@hmﬂﬁeb%%a%@;et%%ve& and

a centering error always occurs during t ondi ng, which e center

of rotationiefLheapticcaldj a henge 0 [ ' 0
W th each ofhgy% %ﬁ?sbgesbgth%yigggglﬁgﬁ gﬁ%%gs$Eg%@%t¢%%?§%inévﬁ{fgﬁ;nass

eccentricity kg ;dgbined; Ry A% AR QR LRl cdhskePEBAS,E O dRAlE at
a high speed, it is inposSible to control a nmass eccentricity to zero, and

hence, whenaap Opti€abn diys %haaawma? MRssh 8CGeRt EREELY ak 8 nboh&s £ wihe,
optical disk sways and vibrates and the traverse base 82 as well vibrates

as a reacti gBakarbBi §.14HiR theer shatdoralediieguensy oFf drheq9Rki gl el sk
i ncreases during spin-up of the optical di'sk record/reproduce drive and the

swayi ng- i ndueed i Wighhakhonsa f6€ UliaNgley IRCHEAERe de OOt ioh oo PFOAREY by
resonance frequency of the rubber danpers 71 which support the traverse

base 82 maxiRkz@stébeiNy A HNSihdrit @ toRt beat rdi sknbegohHLT epLgkise dri ve
whi ch does not accommpdate a cartridge, when a naked optical disk having a

| arge mass eeeelt bhei by tBelOhat@thnd hendrd NBEYed esanancsh {4 Bguency fe t he
rubber danpers is set to a value which is |ower than the rotational

frequency ofirtike ppbitcak dhskctdrgenesalithod rdrespredosandfomvpitide
deterioration in recording and reproduction due to the swayi ng-i nduce
vi brations whechawclhhaotihgr wesesoccur at a target nunmber of revol utions.
Meanwhi l e, in an optical disk record/reproduce drive for
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exploded perspective view of an optical disk
drive which comprises a cartridge holding mechanism according
to a first preferred embodiment of the present invention;
Fig. 2(a) is a perspective view of a tray;
Fig. 2(b) is a perspective view of a cartridge holder;
Fig. 3 is a perspective view which shows a state that a

cartridge is yet to be placed on a tray;

Fig. 4 is a perspective view of a tray as it is viewed
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recording in and reproduction froman optical disk which is housed in a
conventional cartridge, even if the nmass eccentricity of an optical disk is
| arge and swayi ng-i nduced vi brations occur, since the optical disk and a
cartridge vibrate as one integrated unit, the optical disk and the
cartridge will not contact. However, in the optical disk record/reproduce
drive according to the present invention, since there is a possibility of
contact between the optical disk and the cartridge 1 when the anplitude of
t he swayi ngsipdueed yibrati ons beconmes maxi mum during spin-up in the event
that the mass eccentricity of the optical disk housed in the cartridge is
arge, the primerypesopance o sauener Bvel vibg srbberdagnars Lidmpseel to

be hi gher than at | east e maxi mum - rotational frequency Ao

optical disk as shown &p,Fig OpkeshBerehy avej dca atoRebWeeRtheat

optical disk and theé cartridge during spin-up. In the present invention,

the danper fepbens BRYthe LOLREEA$0 BAmfiet@ld;ow revolutions of the traverse
base 82, and the rear edge of 'the traverse base 82 nay be attached directly

to the nechani cal pghassgiiss G0 EB%BB%&Q%Q@W@%&M@J% sPPa spiyerddcal ly
drive the front edgé of the Fraverse base 82. (Fourth Preferred Enbodi ment)

Figs. 1 thrgughngy 1Qct B04gRwEa #Mm2 RGN A3 15RO L u tdhdH&{ er T ed

enbodi ment of the present invention. Fig. 1 is an expl oded perspective view

of an optical diskigecorndirepradygandriive agcardidgad hgdd;rst preferred
enbodi nent of the present invention, while Fig. 25 shows the flow of the

sequence from | oaghgg ofip§ hesCcar khdae kit @ rt RE ORI W $se;
record/reproduce drive up to rotation of the disk. The optical disk

record/reproduce @fyvegagsol di 89-t8ss heePf £S€AL +IWENEF O Midde MO -
described with reference to Fig. 1. Denoted at 140 is the main unit of the

optical di skckeeandhr epr addeecdi Yo ewireld enieehainty i WHieg dddch @
| oadi ng mechani sm 190, a traverse nmechani sm 191, the nechani cal chassis 60,
the tray 20iaRdnaidnsk clanp nechanism 192. Fig. 25 is a timng chart of
the sequence of |oading of the cartridge into the optical disk
record/ reproduce @figves ascardiangrbst Hiecpl &seNtvidweF taa. rub®er damper
as it is mounted;
Fig. 9 is a characteristic diagram showing vibrations of
a traverse base in response to the rotational frequency of a
disk and the primary resonance frequency of a damper according
to a third preferred embodiment;
Fig. 10 is a perspective view which shows a relationship
between a slide cam plate, an alignment pin, a switch lever and
a loading mechanism, as it is viewed toward an ejecting
direction of a tray;
Fig. 11 is a perspective view of Fig. 10, as it is viewed
toward a loading direction of a tray;

Fig. 12 is a perspective view which further shows a

relationship between the switch lever and a state detecting
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Denoted at 120 is a cartridge placing job of placing the cartridge 1 on the
tray 20. Denoted at 121 as a next job is a tray pushing job of pushing the
tray 20 into inside the main unit 140 of the optical disk record/reproduce
drive, while denoted at 122 is a load eject switch job of pressing a | oad

eject switch (not shown), and these serve as a trigger which starts | oading
of the tray 20. After either one of the tray pushing job 121 or the |oad e€j
ect switch j ob 122 is selected, a loading j ob 123 of loading the tray 20

is started. sAishUt bar 20PeRENY L] BBatd4 i0f FeReniing the shutter 2 of the
cartridge 1 is executed approximately in parallel to the |oading job 123,

and the shutter opeping joh k24ntaridhencantsnddee Jlrends: ahshis ddtieaf the
conpletion of the Idoading job |23, thereby conpleting preparation for

cl anping of 5t g, digkisteredninahhgscastkr bdge wth the spindle motor 90. In
short, imredi ately before and by the end of the |loading job 123, a clanp

preparing job 125pegnpi gt e§ QUEEPQpéﬁkgbetbﬁeg|%?p@ﬁgs41@55p059d to the
clanp arm 73 which engages with the projection 130 di'sposed to the tray 20

is positioned relatjve;§0ishe £a0d 1y A9 wni BN &L an | 2654 S & GRTdAd dge

positioning job of inserting the alignnment pins 102 into the positioning

ol es 3 whi €8-bgoh0sBRYnNabNeney hteddech andfialshicnd:dt Newgsidi oni ng of
the cartridge 1 relative'to the tray 20. At this stage, an - 93

auxiliary job forpeartrd dgeaPRSidlion td- 13k eliSwieEK i8halt haPenoted jate | 27
is a state detecting job during which the detecting |levers |06, which
engage W thathengstatesdgtecting switches or the detecting sw tches 105

di sposed to the circuit board 85, are received by the state detecting hol es

4 of the cartridgeid. anditshg séatgcofivae, diplHing daotBeaCa it 09 bd S
detected. Following this, a cartridge fixing job 128 is executed during

whi ch the sideiarioldd up G&onPbeISwand s Xohdet cantfhgdgea buix diha dvedy 20,
whereby rattling of the cartridge 1 is elimnated. Denoted at 129 is a disk
cl anpi ng j oRadupkBl YAEehtEhein a detecting hole of a cartridge;
Fig. 18 is a perspective view of Fig. 17 as it is viewed
from above;
Fig. 19 is a perspective view of a traverse holder as it
is viewed from below;
Fig. 20 is a perspective view which shows structures of
a traverse holder and a side arm;
Fig. 21 is an explanatory view for describing the shape
of a cam groove of a slide cam plate and the position of a cam
follower;
Fig. 22 is an explanatory view which shows a side arm as
it is yet to contact a cartridge and as it is viewed from the
side;
Fig. 23 is an explanatory view which shows a side arm as

it is in contact with a cartridge;
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spi ndl e notor 90 passes through the center hold of the disk and cl anps,
together with the clanper 84, the disk 10. Denoted at 130 is a

record/ reproduce job during which the spindle notor 90 rotates the disk and
the optical pickup 99 records in or reads out a record fromthe disk. Being
approxi mately opposite to the sequence of the cartridge | oading, the
sequence of ejection of the cartridge fromthe optical disk

record/ reproduce drive according to the present invention will not be

described in redupdgncyy f@%@@a%&ﬂf@é@bﬁéﬁﬁ@%Rﬂgohhﬁtrﬁ%@té ve
jobs referred to in"Fig. 25 wll now be described. First, as shown in Fig.

2, during theqeanthi dgampkaci 8Q @R 040, Atshe ishafd s 28 1dirsposed on the both
sides of the tray - 94 20 are received by the holes 27a which are forned

in the mddle of Hﬂg.cgs_t&isdgetfﬂahﬁ@r Ehd £ tWHhG R nS @hve 2% neardddudgr el di ng
means, the springs 49 which use coil springs for instance inwardly urge the

engagi ng panbad2Al MbehrabgedicddedifOrb £39RStH PEc BAIRAGH RGRA e A7D are
made engaged with the engagénment receiving parts 6 of the cartridge 1 (See

Fig. 6, etc.), andijthepaid 10f c&plbhhdae yhel 89reh 27h attdiangh e hohd e
cartridge 1. Denoted at 21 is the cartridge seating surface, denoted at 22

and 23 are the:.coRsave tRAkt hoRsriPhgSestd B4 rannpkededi-8K, cfled@ifehal 2> and
26 are the both side walls, denoted at 29 is the shutter opener, and

denoted at 3Q-ake $hbhstwhi ghgagcept partial insertion over the cartridge
hol ders 27.

Fig. 27 shows a sixth preferred embodiment of the present
invention, in which the section (a) is a perspective view
showing the external shape of an optical disk record/reproduce
drive while the section (b) is a perspective view which shows
a state that a tray has been ejected;

Fig. 28 (a) is a schematic horizontal cross sectional view
showing a loading state;

Fig. 28(b) is a schematic vertical cross sectional view
of the same;

Fig. 29(a) is a schematic horizontal cross sectional view
showing an ejection state;

Fig. 29(b) is a schematic vertical cross sectional view
of the same;

Fig. 30 shows a seventh preferred embodiment, in which
the section (a) is a perspective view showing the external shape
of an optical disk record/reproduce drive while the section (b)
is a perspective view which shows a state that a tray has been

ejected;
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Next, the | oading job |23 based on the jobs 121 and 122 perfornmed on the
tray 20 is carried out owing to a rack-and-pinion action exercised by the

| oadi ng mechani sm 190, and the | oadi ng mechanism 190 i s di sposed inside the
openi ng 60a of the nmechanical chassis 60 for |oading and ejection of the
tray 20 and conprises the |oading notor 61 and the | oading gear system 66.
Meanwhi l e, there is the rack 40, which engaged with the drive gear (output
pi ni on) 66a of the |oading gear system 66, disposed to one side of the back
surface of the tray 2031adé%”@!s@%c'h@%@*t’i&/ﬁbﬁfibﬁ’f‘aﬂ'c&%ﬁs@ 98c€§oﬁ§?"\ﬂév@
Fig. 4. Denoted at 21 is ametallic shaft which is parallel to the rack 40,
and denot edgabw434i 8 @oggghbngtgggder whi ch receives the shaft 41 and is

fixed to the mechanical chassis 60. The one - 95 side of the tray 20 is
therefore capabl epof, mpvipg {4 %elsxh@ﬁg%tl'cveewlw@ geghanical 3 &%fs %T&O in
t he | oading/ejection direction while the other side Is supported ree

sliding by the.gui dgnatripe 63 of the mechani cal chassis 60, and the
resilient floating preventlng parts 209 projecting fromthe mechani cal

chassis 60 preventsgt he ohhet SkdaephttiRend FayoR0a1 romdd 9ati ngnpward, The
ej ecting position o? the tray 20 relative to the nechanical chassis 60 is

restricted Eﬂo@iﬁﬁsbh|@ﬁe$@h%h akkews attachnent of the cartridge 1 to the
tray 20 and detachnment the cartridge 1 fromthe tray 20, whereas the

| oadi ng position pigthextpay L@ kenbRsthikCchedti a2 PRSELTAN- Wi a)ilans
driving of the dISk of the cartridge 1 by the spindle notor 90. The shutter
openi ng j obo¥24nhksskQE;opening the shutter 2 which is disposed to the
cartridge |, and is realized with the opener 29, which is disposed so as to

be freely movabl erig, a3di §leihé Ofh REFQeNdlisid @y £ thgod Pading) ejeGhion
direction of the tray 20, and a camguide (not shown) which is shaped as a

groove for tRstsaas dd (APVIes ke oReneri @9 vii B wassesi id itdR &kt brheadiHg of
the tray 20 and which is disposed to the back surfa%% of the upperkgg;e 83.

In a conditbemambplithe d1ay rdkcald/eagy Rjire adi veheh operee 29:hasnnmyed to
the position which is for opening the shutter 2 using the cam gui de, and
therefore, as i e redddidge vidwSwhlicacedows 4 e ddaayhd® andrihendd a0
starts to be loaded fromthe fixed state that the tray 20 is held by - 96
the cartri dgéebokders 27, the opener 29 noves in a direction perpendicul ar
to the loading direction along the cam guide, the projection of the opener
29 engages W th thegpraj ot ien aththetleadr edge: HF ctrhe ssduitt e6n21 varg; t he
shutter 2 starts to be opened against the spring force of a closing spring
whi ch i s urgrdwingt Belehashggsdaeecti on of the closing spring and is then
opened conpl etely before the | oading conpletes. As the shutter 2 is opened,
t he di sk housed i Righe34ask risdgesihemathe eagapedl wtdsd hee pidrt e vietwor 90
and the optical pickup 99 can be noved close. On the other hand, in
accordance wft hhej egmeon of the tray 20, the opener 29 noves in the
opposite direction to the direction described above, and the shutter 2
noves in the closkhg. dSedt iem bebaunseiofhdiie altosl ngosprsagt 1 divel aliawp
preparing job 125 is realized with the disk clanp nmechani sm| 92 which
oper at es asshheihgagn2@jeoveésni atahe;vicinity of the | oading position. As
shown in Fig. |, the disk clanp nechanism 192 is attached on the upper base
83 and conprises The. cdafp drsma78chehatitangr piessiagp spraauy itGrahivdlew
supports the mddle part of the clanp arm 73, and the clanper 84 which is
di sposed t oobnehendamé;the clanp arm 73 and positioned at a through hole
83a which is fornmed in the upper base 83. In this structure, the clanper 89
fixes the disk 2 FbJthd6tis e trest Bt idg inigwrounitdmghofw s e sdiagle thatto t he
spindl e notor 90. The cl anper 84 conprises nenbers which can be split into
two, one abaverandhaheermerodddwndrm thouddst 09z main unit has been

removed in a ninth preferred embodiment;

Fig. 37 is a perspective view which shows a state that
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the magnet inside. In addition, for the purpose of centering of the disk 10
Wth respect to the turn table 91, the nagnetic elenent is buried in an
apex portion of a center cone which is formed at the center. OmMng to
magneti c suction force of the magnet housed inside the clanper 84 and the
magnetic elenent, the clanper 84 fixes the disk 10 to the turn table 91.
The clanp pressing spring 76 urges the clanper 84 so that the clanper 84

fl oats beyond the top surface of the upper base 83, and the clanper 84 is

fit to a stappek 83k sWhiceh ieSfepd in the through hole 83a. Meanwhil e,
there is a through hole 83c to face the other edge of the clanp arm 73, and

the other edge of rthe clsanp arpnild by hert ssheas to protrude to the back
surface side of the upper base 83, thereby formng the receiving part 73a.
Fig. 5(a) shows arngl atbonshi pobeiueeni ey dhioke ol atgs POhAN SB1E2 ang the
tray 20 yet omts ;ﬁe upper bgge_ 3, while Fig. 5(b) shows the nephé%?ga
chassis 60. m@ﬁ%rsewhﬁc%h@el%re@t%cgsl%i%%ooql spesed URJght to the right-hand
innernost side of the tray 20. thetray 20 slides into inside the drive,
that is, in the dirgctizonidenobgdcabithe a-0WA andut ke lraadi ng of the
tray 20 cones to the conpletion, the projection 130 contacts the receiving
part 73a of the ckagp aim €3, JOesslanPyOressh NEh SOk NigoS Al yayse wges the
clanp arm 73 in such a nmanner that the receiving part 73a of the clanp arm
73 noves downwakg abeubeanf uberem;which is in the middle of the clamp arm
73. - 98 However, contacting the projection |30 di sposed on the tray 20,

the receiving partig3asof ithe §éasPear Ivd3viésesh fdl SRRl Vess abauitetde
fulcrumin the direction denoted at the arrow B, so that the clanper 84

attached fop teeersayatiienyke EBebQObqa%bdtQ% %rq&@ynge of the c!anp arm
73 noves down to the central portion of the disk which is housed in the

cartridge 1 whosersButtieri2 & Sp@p&iectiDeVel ew SHLEn tdeold ayedse haldar 70
which will be described | ater has not noved up yet in this condition,

chucki ng of at berdirskgdoes pattoetuy ghdcthecs! anpr $¢ @@@oﬁy@lﬁ NG Yod ef@i s
standby. The cartridge positioning job of inserting the alignnent pins 102
into the posit konenrgrhaleshdivbir¢h is forned in the cartridge 1 will now be
described with reference to Figs . 6 and 10 through 12. The alignnent piece
102A conpri si ng t Regal agnheni b nspdORi e recéedeveti | Sdvwy 4 sdde cardy i dge
1 can nove in the direction C, as paired projections (camfollower) 108

whi ch are farnoedtirhidtybeisi delsubfaaecat-tirielgal ihgnaent; pi ece 102A engage for
free sliding with the cam grooves |09 which are fornmed approximately in the
shape of the lettBtgZ 46 iheasplate chow L ahi showvery es: ase atcamaredegr and
as paired cylindrical penetrations 102, whose cross sectional shape is

pent agonal bad bhAeohedeetkdr iedai nehht sapx edireelc timboddmetntte proj ecting
direction of the alignment pins |02, engage for free sliding with
cylindrical projeEigonse (lisobénshorgnathose vires fosedd sanebing @peratsiape i s
cruciformfor instance and which are disposed upright to the nechani cal
chassis 60.0f a cartridge holder and a detecting switch;

Fig. 47 is a block diagram of an electric control system
according to an eleventh preferred embodiment;

Fig. 48 (a) is a waveform diagram of a PWM drive voltage;

Fig. 48(b) shows a PWM drive current;

Fig. 49 shows a profile of a loading operation, with an
operation time measured along a horizontal axis and a duty (%)

of PWM drive measured along a vertical axis, in which the
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The slide cam 100 is in engagenent for free sliding along the partition
wall 178, which extends in a direction perpendicular to the

| oadi ng/ ej ection direction of the tray 20 and which separates the traverse
hol der 70 and the |like fromthe |oading notor 61, the |oading gear system
66 and the |ike which are nmounted to the nechanical chassis 60 (Fig. 1).
The projection 100a protrudes from one edge of the slide cam| 00, and
engages for free sliding with the groove-shaped | oad cam 299 which is

di sposed i nsbhe i¥inCid tohRfs bhe g, BRELRRR W £hh{ s PahakLeteta f18 4 ack
40 di sposed to the back surface of the tray 20 and is opposite to the

opposite side tOmbBLafack Al 1Ihecl 98d:¢8M 240 SRR LSESa b ey Ut £di on
portion 249a, which is slanted at about 45 degrees for Instance so as to
slightly nmoygtthgeskhde jgaMahi ckbie rangienidsy @nddiath@adi ng position at
whi ch | oading of the tray 20 ends, and the extension portion 249b which is
contiguous to thepshantedsponsi HrpLdPe ands il des. dhe paspstddi 819, RATt, 1002
in a direction perpéndicular to the travel direction of the tray 20. A rack
110 is di spasedptpat henstife kamd af1 el 8oResbhian whichahg oppased to
t he | oadi ng gear system 66, and as the camsliding part 100a noves on the

sl anted portkono248ay dhed adealdy 1 rengagestwekh Lhesm ddlig gear. h5

which is one gear toward the notor 61 than the drive gear 66a of the

reduction | gadiRgngeal suskieNMuBbe Ehe 1back AN WiQdin o REArdMe gear
66a get disengaged fromeach other after this engagenent with the mddle

gear 65, whengB¥ bhe: 8B sahife SWhithed e Aldbough tihe dHAYs 2 | L3RS 44 Vi ng
by the drive gear 66a as a result of this, the camsliding part "100a is

stopped by btherstida eamsiol ahtegushkhahbby raved W keravwelifg on the

sl anted portion 249a, the slide cam |00 noves in the direction

perpendicul ar to theg.tsavel Hreelicek afiabhent baya 28o@srd hes ot as Wil ch
rotates even after the loading of the tray 20, and the cam sliding part
100a noves thahbesext prsir@neport HeAv2A8bmeAnst;he slide cam 100 noves, the
projections 108 rise along the camgrooves 109, and the alignnment pins |02
rise. Wen the noregentlib)i Bhbhe appesivtepdorecti anrifpenakbdans,ORResi te
to this are performed. As shown in Figs. 10 and 11, the | oading notor 61
keeps rot atdngvevproatter ntBetsays2@ghasg;been drawn, the mddle gear 65,
which is wthin the | oading gear system 66 and drives the rack |10 of the
slide cam 100, noves the slide cam|00 in the direction D. After the tray
20 has been drawn, therefore, the alignnment pins 102 rise toward the

posi tioni ng hol esF8gof5t he) catidws dgeddi whigdb fiisl omiddiand ey 2Q.onlh&ith
alignment pins 102 then engages with the positioning holes 3 of the
cartridge ldafverppasssagntinbeughathéghhripugh hol es 20a of the tray 20,

t hereby conpleting positioning in the direction which is parallel to the
surface of the diBkgwhbZh 9 sini pgpdenthergart ewdgerdl athhen shigédaamd0@ and
t he alignment piece 102A - 101 . wll be described in detail later. The

| ast - st age dvide gyembeB6addi weguifie gackvéOacoftotrhdéngr ay 20endbushown after
transm ssion of the rotations of the |loading notor 61 to a pulley 62, the
m ddl e gearpBSfandedhembpementt he | oadi ng gear system 66, and the tray 20
t herefore noves. The alignnent pins 102 engage with the positioning holes 3
of the cartridge Higs $3 i3 afnesrsdayddiett asieshounidm sFiqys & @Spte tthearteby
realizing a function of naintaining the clearance between the di sk 10 which
is held by thedspyndfeanbray B8sandmphetedrtini dge foumthherspiemded notor 90
and positioning the cartridge 1 at such a position which does not contact
the di sk 10empeimeBist arms 104 which assist rising of the alignment pins
| 02 are disposed to the mechani cal chassis 60 in such a manner that the
assist arns 104 chidfrely @ @mlsrectiie ydsiwswvharhsshods iss rédiavérnishipugh
cam plates 119 which are disposed to upper portions of the alignnment pins
102, as thelstvdencansiddenesspiateheani ghigheentdbiacpione, Thesassicst
arms 104 supply force which helps the alignnent pins 102 to rise, from
bel ow t he al¢ygnmeandpdnsoddRndureplgahdadi ngs Lh thevégeatl thaerthenposition
of the cartridge 1 does not match with the position of the tray 20, the

m sregi stration of the cartridge 1 is corrected with the alignnment pins |02
forced into the positioning holes 3 of the cartridge |, whereas if the

m sregistration is |arge, even when the alignment pins 102 get - |02
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def ormed because of shortage of the insertion force, the assist arns 104
provide insertion force as an assist only during insertion of the alignnment
pins 102 into the positioning holes 3 so that sufficient force for
correction of the msregistration will be provided. Further, it has a
function of releasing the assist imediately before the conpletion of the
rising. In addition to these functions, the assist arns 104 have a function
of restricting novenents of the detecting levers 106 in the direction
toward the Q?@E&ﬁggedlratkqbntgq detegti;ng I evers 106 have left the state
detecting holes 4 of the cartridge. Detection of the state detecting hol es
4 of the cartridgeid,. nang ¥, é!aga@@ﬂ%dgpeva i gni 0, 2P 11265 shHiowd n
Fig. 25 will now be descrlbedpmnt reference to Figs. 12 through 18. Fig.
12 is a drawbpgrhon desenhbi RdreevemRntLs of tthe paired detecting |evers 106
inserted in the state detecting holes 4 of the cartridge 1, Figs. 13 and 14
are drawi ng for d?%%f.@é ng A §taat\eié»h%om%gd§ﬁ%gté&gdneyeégeﬂa%cﬁfc?iﬁﬁ ged
by torsion springs 1l1, and Elgs. 15 and 16 "are drawi ng for describing a

state that thejdehectkRgrheyerselPbqacapdetiaehitng whether there are the
state detecting holes 4 of the cartridge 1. In any one of the draw ngs, the

nmechani cal chassi $1§0 95saBWkt£dchokcbhe hsh AREL £1E8 etfbddilméstt!,at h Qi dor
the DVD-RAM cartridge 1, a detecting | ever 106a corresponds to an

active-si detdet eett Dgn had e iwhil &cRefigt e6tp h haver wh@bk thdOFction (b)
corresponds to a wite protect detecting hole. In Fig. 13, although not
shown, the aki gnaeBhtpiyAsw}02 are in a state yet to be inserted in the
positioning holes 3 of the cartridge 1 . At this stage, a proj ection 112
on the inner siderof.the 54 i0ecaaPekq e viiRwComt aCt rif tdn@mn fepartipe of
the assist arns | 04. The assist arns 104 have such a structure that the
assi st arnmshd0feeannr ewel vaizbogred@creval ehberimkakt; 113, and the
revolution shaft 113 is held for free revolutions by a revolution shaft
hol di ng part of thegeshaid calpeahasyits ve0l viiely sHowN: r INi $nPASt e di%ige
mai ntained in the state showm in Fig. 13, whereby rising of the detecting
| evers 106 hsladpphiassad. fAurthi prefageedf eabbdedgas ;114 of the assist arns
104 are revolved in the direction Has shown in Fig. 14, so that rising of
the paired state detectd nigs leperspklf iive prievwented, taay @sd & r@esWrtiddae
state detecting levers 106 are pushed down in the direction Gwhich is a
di rection amaydérotmt heecdttfrhdgecterthe smbbeidenhecti ng | evers 106 are
al ways urged by the torsion springs 111 and are therefore always under a
| oad whi ch revol VE$gl nel hies la gherrepicioart vaboutwaof ex ot td ¥ aih hafda dthE,dggs
shown in Fig. 15. One ends of the torsion springs |11 are in contact with
the state debédérngnl eker si%08, pwhifkerthecobbeimends of the torsion springs
111 are in contact with the wall surfaces of the nechanical chassis 60.
However, as descrFbed €arisex pdtmpassist aremw Wilidkipreverd a ewalbd ngat
novenents of the - 104

a tray according to a conventional example has been ejected;

Fig. 63 is an exploded perspective view of the same;
Fig. 64 is a schematic cross sectional view;
Fig. 65 is a plan view showing an ejection state;
Fig. 66 is a partially expanded cross sectional view of
the same;

Fig. 67 is a timing chart which shows a sequence according

to the conventional example;
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state detecting | evers 106. The revolution shaft 115 of the state detecting
|l evers 106 is held for free revolutions by revolution shaft hol ding part of
t he mechani cal chassis 60 not shown. After the slide cam 100 has noved in
the direction Din Fig. 6 and the alignment pins 102 have been inserted in
the positioning holes 3 of the cartridge |, as shown in Fig. 16, since the
projection 112 on the inner side of the slide camI|I00 is in contact with
J-portions of the assist arms 104, the assist arms 104 revol ve about the
revolution shaft f13, 88 shews LA bb9icl? Hrem theostiateRbdpiessingd he
state detecting levers 106 as shown in Fig. 13, in the opposite direction
to the diregtigRgbhwhighal 8ish@wankN cbhgentdonbanegan@en) iifh &g & ignrent
pins 102 get deviatéd fromthe positioning holes 3 and a portion closer to
the alignmegtcpibs 182 beng,pdushd 0ot ¢ Padw SsHekdon ¢ 1ase & dahes f randpedge
114 provide an assisting action of pushing up at about the alignment pins
102. The stgheidetiecticrgibevers 108 3¢ espeteased; fid0Bnbhe ngURPTeRIthid f or ce
of the assist arns |09, and because of the effect of the tdorsion springs
111, revolverhpethe direction I shown in Fig. 15 about the revolution shaft
| 15 toward the cartridge 1. Illustrate in Fig. 14 is the state that the

state detecting |eygrsedOfs &f §dsgdier strate detigeld MGl es 4Qftd Reat
cartridge 1, in which the state detecting hole 4 corresponding to the

detecting | gvefa dQ0Ra-sn tthe sdetgchiRar| 8¥8TSnt O6nh$ exdfidle hdd odead.
State detecting swtches 105a and 105b, which are di sposed on the circuit
board |16 apgcpesyti gngd at corresponding positions to the state detecting
| evers 106a and 106b as shown in Figs. 12 and 17, detect this state. The
state detecting swigches 195ah@g@t@aRUﬁgggggc@ﬁvkudggag, t hrough t he
detecting |l evers 106, a condition of engagenent with the detecting hol es 52
of the cartridge 1 and detecting whether it is possible to wite in the
disk 10 which is stored in the cartridge |, the back and the front surfaces
of the diskpi8rapdpa rerordbngverpasct ynef rihendirek 10. According to the
present invention, the detecting levers |06 are interposed between the
state detecting spréebesed Monaduhidie: sleifeehiengrbokas Sheénthencarlr irdge 1.
However, the state detecting switches 105 nay directly use neans which
detects thepdetiestirngetiohesndrefethaceatsr ttgeaksoandtied Wh@awsthiguct ure

all ows, the alignnment piece 102A and the state detecting |levers 106 or the
al i gnnent pi ece 1Q0PArandrtaecstatierdebacieng)sw tches 105 may be integrated
as one so that the detecting holes 4 of the cartridge 1 will be detected at
the same time as Ansertrbdgefhdvheiayi gaoeahipmnsflBR bpttihalpadiski oni ng
holes 3 of the cartridge 1. The auxiliary job for cartridge positioning
w Il now berdesedibedrodAscehdawnhvenaBigsdih® thr eudghrs2, pfreiemgeneans fi xes
an adjust plate 103, which restricts the position of the alignnent pins |02
in the forwandbbanknar dfdthecprencahdinkiechieonl @61ll be described with

reference to Figs. 1 through 7. Fig. 1 shows the first preferred
embodiment of the optical disk record/reproduce drive
according to the present invention. In Fig. 1, denoted at 140
is a main unit of the optical disk record/reproduce drive,
denoted at 20 is a tray which mounts a cartridge and a naked
optical disk, denoted at 1 is a cartridge, and denoted at 10
is a disk which is stored in a cartridge.

(Structure of Tray)
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serves as a guide nmenber with which the position in the forward/ backward
direction can be adjusted relative to the nechanical chassis 60, to the
mechani cal chassis 60. It has a function of mnimzing a gap between a
gui de groove 117 approximately shaped |ike nutually diverging sl opes for

i nstance of the adj ust plate 103 and the guide part 118 of the alignnent
pins 102 imedi ately before the alignnent pins 102 engage with the
positioning holes 3 of the cartridge 1, and holding the alignnment pins 102

wi thout rattling iRethe;forwas dhackpand, diireed i ope TREqQULAS RO 7 1S
approxi mately shaped |i ke nutually diveéerging slopes for "exanple, and to be

nore speci fisgg1has £8,5RAPENWA t BoibER DAL A £9E£ﬁ§§ﬂe§9rigc@§eF@@@E@P OVEeL

mul tiple stages as shown in Figs . 52 (a) and 52 (b) . In Fig. 52 (a) , the
gui de part éb%ﬁdbgcgte%@m%l Qyrtrhe gyi1de rgreeve YL17 sand they e dris4,d arge
gap between the guide part 118 and the guide groove 117, whereas in Fig. 52
(b) , the gyide;BartadddyiS1hegatethmbave itkhe Gt fde qgnaeve rldys ke aap
between the guide part 118 and"the guide groove 117 is small, and the guide
part 118 isopogihiioned Bynthecouhfei gF oame nkl & shext .qtdnedab idug idigs whi ch

the side arnms |43 press the cartridge |, nanely, the job 128 shown in Fig.

25 wi Il nowghendescrjbed veihefefer ence i@ nd98nel 9st e 28 cdidhndd IS
a drawing for describing a relationship between the traverse holder 70 and

the slide camL0Phe NG i Giad@tles 8 AWNYWwREEN: ShAV eShbUREBBES, Afhd he
traverse holder - 107 70 and a side arm71 which is a cartridge urging

nmenber. Figpa2i shewsiubeoshape obttibe1camsar eeve Lf/ e =lide £amel00
whi ch governs operations of an alignnment pin 107 and the side arm 71. Figs

. 22 and 23 are dpawdfgsawhi shrghew thedespecdhy eaStiakas ratet e, siriecrar m
71. Fig. 24 is a drawing which shows a position at which the side arm71

clanmps the hrays20gndhe = fee@rRahl chehbghetest 54 GIfS tHRVERRAL$daRdl and
vi brations of the ?oaded cartridge 1 on the tray 20, and a side armspring
72, which upgesvtheishdetar ohd locagar N8§e t ha € I gL carel disposed iy t he
| eft-hand side and the right-hand side side surfaces of the nechani cal
chassi s 60. sthensiidatamantlshas and whet roghefhihai H0dé ki bl €ge thray
agai nst the tray 20 and the tray 20 against the mechani cal chassis 60,
el i m nati ng2pathli Bgrbet seeduides caiich dgee usddecd relya 20 @ dde ridge
mechani cal chassis 60, and reducing vibrations and noi ses which are created
as the disk11@nr ehat esayAsoshown in Fig. 19, paired pins, nanely, cam
foll owers 183, which are | ocated on the opposite side to the alignnent
pi ece 102A and probeudetakeobé edgeratigehe@otizaver se hol der 70, engage for
free sliding with the two cam grooves | 09 which are fornmed approximately in
t he shape of the bpthehgZ 30 areefskindd Tam pa@tanfl taree lpdtakdel duar feach
ot her. Paired revolution supporting shafts 84 protrude perpendicular to the
cam fol | onet$ 4838 toe thehbotal Issdesaat 2heaothearenddgd holieetrrsa?@éndei diol der
82 and on a surface parallel to the disk surface, and - 108

have a concave shape and engage with engagement receiving parts

6 are disposed to the left-hand side and the right-hand side
innermost edges of the cartridge 1.

The cartridge holders 27 are held for free revolutions
about pins 28 which are disposed to the cartridge seating
surface 21, with holes 27a formed in the middle fit with the
pins 28, one sides comprising engaging parts 27b which have a

convex shape for instance and engage with the engagement

_’73_



the traverse holder 70 is in engagenent on the bearing 67 of the nechani cal
chassis 60 about the revolution supporting shafts 84 for free revol utions.
Hence, as the slide cam 100 slides in a direction vertical to the travel
direction of the tray 20, the traverse hol der 70 revol ves about the

revol ution supporting shafts 84 in accordance with the shape of the cam
grooves 109 of the slide cam 100. This slide cam |00 thus constitutes

rai sing/l owering means which raises and |lowers the traverse hol der 70.

Further, as,.ghewihg Fd8tsle ofhend ravenseidiohdesn82 Hes ot hexi bl ¥e suRpard ed
by the rubber danpers 71 for instance, whi'ch constitute the danper nenbers,

and the fiX{;pgedCHEWSo8D, sPPihhE §9WeCREDRT EnOfcd e I8 Ay s hof der HO.
Fl exi bl e supporting by neans of the rubber danpers 71 realizes an effect of

reduci ng anii-nfl 3ENGE 08 EF o £LEQR I N HiR AR T ERE SgBEEh N - de oM 1he i sk 10
upon application of vibrations or inpact from outSide upon the nmain unit

140 of the gnii ¢ple diskr{ggordirepioycerdei e AldACha: Qs thesdraverse
hol der 82 are the spindle notor 90 which holds rotates the disk 10, the

mai n shaft 974 {QeoSHPe W He nehal bt 98antine: 9Pt LRk nRI ekyRt MMaWhi £1yd Hohel d
for free sliding in the longitudinal direction of the guide shafts 97 "and
98 and readsnauic fnfOf AR LHAMHDE 18hekhahd i §85,41nf aLRRkieR »8 dfe
disk, and the traverse notor 94 which noves, using the reed screw, the
optical pickgp 98:ii0 tberradiyg gdhaesthoprobdtbe diskeadong e MH dae
shafts 97 and 98. Hence, - 109 as the traverse holder 70 rises owng to

the functiopegl thgesbideneamylflighBentnavesseshase 80 noves closer to the
di sk 10 which is housed in the cartridge 1. As shown in Fig. 20, there are

pai red notches 86 kpracsyprebEi splitaerangerery, one on the |eft-hand side
and the other on the right-hand side, forned in the both side surfaces of

the traverse hol dgf Fffhnan® PpeveroRa S ahl el obhagpeand ethuditde ares dis3,
penetrating the nechanical chassis 60, are in contact with edges of the

not ches 86. cZherpagked $5d8i pHBedddh af e A KRdERest Nside thwtinside purd aces
of the mechanical chassis 60, with the mddle parts axially supported by
the revol utignsghaf b #A8nwhikrcAnks dhspepedcto 2theabotrlitesilgde neufid agesrf the
mechani cal chassis 60 as shown in Fig. 1, so that the side arns 143 can
freely revokvghabouttrthereevobut i avashiald i88rekUtbarthibeghile cydrsinkd3
are located in a symretrical arrangenent, one on the | eft-hand side and the
ot her on thactightthantd shdele i tHan®speetwioh theheetd elodenea i Hdieked
cartridge 1 which has been | oaded into the nechanical chassis 60 as shown
in Fig. 24.atosshoh spridrgslibidsaal e caht aehet ddgd het shdeshumeet4d. and t he
mechani cal chassis 60, and the urging direction of the torsion springs 143a
i s always i Bha sghuecétr apafervi ggitlhd poong sa afarappli tast enc&wiofct hies si de
arnms 143, that is, the direction K Hence, as the traverse hol der 70
ascends, theippbats 0 @pphictatmonurfact dhearsivgeear e s&483 desteercher\dt h
reference to Fig. 21, a description will now be given - 110 on the
timng of opéradvesnsimperdarmithdyy wild re$pedtnygeapoidnoms,tHrased ton ddwe
shape of the cam grooves |09 which are formed approximately in the shape of
the letter Z.in the slide cam|00, the alignnment pieces 102, and engagenent

of the traverse hol der 70.
As the shutter 2 is opened, the disk 10 stored in the

cartridge 1 is ready for rotations by a spindle motor 90, which
serves as disk rotating means, and ready for recording and
reproduction by means of an optical pickup 99.

{Structure of Rack Gear)

On one side of the back surface of the tray 20, there is
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The starting point for the projections 108 of the alignnent piece 102A is
L-points on the cam grooves 109, and the starting point for the cam
followers |83 of the traverse holder 70 is Mpoints on the cam grooves 109.
First, the projections 108 of the alignnment piece 102A rise in the cam
grooves |09 of the slide cam 100 before the traverse hol der 70 does. Wen
the alignnment piece 102A reaches the top position and insertion of the
alignnment pins 102 into the positioning holes 3 of the cartridge 1

conpl etes . ;Thalk ig@a WERHAIH ¥hH9g8E NP S1 90 gkhe camt Qoves dO%hn t he
cam followers 183 of the traverseée %older 70 are at O-points, and at this

stage, the §6Q%i%@”§e£ﬁ%géﬁ§myg% $P ANgadting fEFLFiF08kyihy 9Eheri yoLds,
this is the state shown i'n Fig. 22. As the ['oading gear system 66 of the

| oadi ng ot gea8d {wd ey esntibe Sdigle neam 4990n g Whi } &t hen @l gRaent,pi ns

| 02 only nove on flat portions of the cam grooves | 09 but does not change
in the direepion of the height of the alignnent pins 102, the traverse

hol der 70 keeps rising, and as soon as the traverse holder 70 arrives at
P-points, the poi ptstpt apehi¢ati anrétebnt be tihde 1anME ARt @n the
cartridge 1 as shown in Fig. 23. After - 111 this, the side arnms |43 are
hel d only at,thenpai Ntise @ aq3PPh i1GaL boRe 4% and khechevalut 98 shafdc /&, the
power points 77 float fromthe notches 86 and | ose the contact with the
traverse hokderndQidimishost c1af teEktdea£art §i dg6sdqito ROSI bhored, gk d i xed
by neans of the alignment pins 102, the side arims 143 are at the timng for
fixing the Uppeie Ratatyi, 08 it 4116 @lgudresha Pt NSl 182ne HeNge it hiet rkenpPasiidl e
to insert the alignnent pins 102 into the positioning holes 3 of the
cartridge lanBuHdeearasd§howmchd thiag: 284ndesirthershald Wi ghddapriqt s of
application 79 of the left and right side arns |43 press the cartridge 1
are a porti eRaek@secbovifes adfi@lherdd ar .of ThBecdhek $naéher depd kray
direction of the cartridge 1 and the central portion of the disk. At last,
when the capvf okl ouwepsrt83 pbrt heed raved seg el derguyliardtd vepated her Npoi nt's
on the slide cam 100, the disk 10 gets placed on the turn table 91 of the
spi ndl e not gecB@nWBhthcissdix€d,t ondhedinaverselbakdary Sevahtihg searms tine
with which the disk 10 floats inside the cartridge |, the clanper 74 which
used to be pootdiessdantby Stdd Rachams thbenskiskn 16a AR alsha J eadiditrict
conpletes. Following this, the spindle notor 90 rotates the disk 10, and
recordi ng oflpeptiagust itre itsast aot edom AlHdhalighid ke rtibavesse T deyadBhq@nd
the traverse holder 70 are separate units in this enbodi nent, an

al t ernati vemstoucduaedneye beadsed dar mbBiveh eth@s taraveét sieo hod der t 16 firont
omtted, - 112 the slide cam 100 directly drives the traverse hol der 82,
and t he trawdgseoliokderm82hdnive$ thessiidecdrns 143. This i s the sequence
of | oading of the cartridge 1. Wen the sequence descri bed above is used,
the cartridge (Structure of Traverse Base/Support by Rubber Dampers)

Rubber dampers 71, whose four corners are of a damper
material such as a rubber material for example, flexibly hold
the spindle motor 90, which rotates the disk 10 while holding
the disk 10, the optical pickup 99, which reads out information
fromthe disk 10 or writes information in the disk 10, a traverse
base 82 holding a traverse motor 94 which moves the optical
pickup 99 in the radius direction of the disk 10 and a reed screw

95, to a traverse holder 70 which is a traverse holding member.
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1 is not urged during |oading of the cartridge 1, and therefore, the tray
20 can snmoothly nove. The reduction in |load realizes effects that the

| oadi ng notor 61 does not need a high torque, the drive requires only | ow
el ectric power consunption and the lives of the driving nmenbers such as
gears are longer. QOperations of the optical disk record/reproduce drive
havi ng such a structure above will now be described in relation to an
exanpl e of reproduction fromthe cartridge 1. As insertion force is applied

on the cartpidgech a9y Lhe £ariRd da8wk 1 A686n0Rs NG dfAY wBQchl FEx the
insertion force is transmtted to the tray 20 through the stopper which is

di sposed tortRgelr @ymgOrsand mrnuakLh eadifgo Pt Ahe Er@én%ooknﬁﬁetﬂ%%ﬁk

record/reproduce drive 40 starts. During the nanual |oading of the tray
20, the ejeghmpRdsswht chal ROt sshawp) rektt Be by, deleclhs idSi@itle over
i ndi cative of passing of the tray 20, a drive voltage is applied to the

| oadi ng not o&61diaRdi ASnkheegrbigcOe8h B&MRLheN Ol howsysRtAtd 10ns: of o f he
| oadi ng notor 61 rofates, automatic |oading of the tray %0 starts. At this

stage, bei ngrupdptaBOoRXCEESiMBalParohNOut §BYe -0l ldhe ma20h SEOL Ml yo Nwves.
| medi ately before the tray 20 reaches a position at which insertion

conpl et es, whenophecanoheski 9ac400a rabrbhvcs! deveam 100, which engages
with the |l oad cam 299 which is disposed to the bottom surface of the tray

20, moves passed tberskantedcper tuppo249agofrrbherkeadoaar 349 di sposed to
the bottom surface of the tray owng to the drive force of the tray 20,

hori zontal -di rectiga dehvesfgecgrderel epsviRskhgoshiede geams1QQ 1and (t he
slide cam 100 noves toward the right-hand side. The rack gear 101 éngages

with the ni gdeogeaa 52 sWhifke §heosthae wam $80cmeras 1avang the fdghty hand
side, the mddle gear 65 starts driving the slide cam 100. At about the

same tinme, vBeodikvieigeale & devoal ased r oMy tdre oracke 4k @fat s 1 ey 20 saand
the driving of the tray 20 by the drive gear 66 stops. After this, the

projection 202 ehitbetstifieocans 199 of intes i d Qadhdited sy chprAsde
projection 100a of the slide cam |00 noves to the extension portion 249b of

the | oad caprd48cttibastrey, 20rfindtsdhrese Maviiag. a dheapr 6) ECohONS B dind he
al i gnnent pins 102 and the camfollowers 183 of the traverse hol der 82
engage Wwithwibe samigtoewes100%0fchhel Sl indedearriBed andeti Senal onag He
cam grooves |09 of the slide cam 100. As shown in the timng chart in Fig.
21, since theocsaneicam U8B0y eGad®d Dfh tdrem SJidteveam AP areh used,f cdmed
predeterm ned - 114
at an angle in the slide cam 100 and the slide cam 100 moves
in the right/left direction, the traverse holder 82 is driven
in the vertical direction.
(Alignment Pin/Structure of Cartridge State Detecting
Switch)
Alignment pins 102, which engage with positioning holes
3 through hole 20a of the tray 20 after the completion of loading
of the cartridge 1 on the tray 20, and state detecting levers
106 which engage with cartridge state detecting holes 4 are

disposed in the vicinity of the loading motor 61 disposed to

the front side cof the mechanical chassis 60.
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time difference occurs between vertical diving of the alignnent pins 102
and vertical driving of the traverse base 80. The tine difference is
dependent upon a positional relationship of vertical groove portions which
are formed in the nmechanical chassis 60. As the middle gear 65 starts
driving the slide cam 100, rising of the alignnment pins 102 starts first.
The alignnment pins 102 rise along the guide groove 117 of the adjust plate
| 03 which restricts novenents of the alignnent pins 102 in the

forward/ backward di pegl,i @p2hebat kye EQiPh%eﬁ%i@i%@iﬁO@4Qo dihg opti cal
di sk record/reproduce drive. Each one of the guide parts lf% of the

al i gnment pppg 102iand Lhenwd de0reavewkls obhnkhenads 1 Usinphat g d03 dias a
t aperi ng shape which tapers over nmultiple stages, and since a predeterm ned

gap is providg r@@EOE%nk@§%EHh?”m€RbEQ% abigng@ntc-rpins LOZH ntydhe
positioning holes 3 of the cartridge 1 for the purpose of reducing the | oad

during risipg)apdsa ot dhRgngap; HEL¥eet 4.he rgui dei 91,00ve and e, A gnment
pins 102 is mnimzed i medi ately before the alignnment pins 102 engage with

the positiophRgshal @5 a3a Witk R OEubPEraEHIWERL R RSrd D221 MdN&rents .
forward/ backward direction is kept mhimm Wile the alignment pins 102
are providediwit Bl St HGHEOf egvbesause K- e gampdyiafidss eht hgasamm cam
grooves 109 of the Slide cam 100, the sane cam grooves 109 are disposed in
the vicinityhafpthpecendes 193, BEmWEML Nofe F 8l Py Oy ither fbSkam HRves
record/reproduce drive 140 so as to drive the slide cam|00 in the
right/left dpbestiie sandieskagelbhe dasidipmathelies 3oof atbegeardyidge 1
and the alignment pins 102 are close to an edge of the disk

record/ repreddceedtii¥g1149redui bAJadr kneng16het Bamahiognmerte Piins +HA2,
because of a frictional resistance between the alignnment pins 102 and the
adj ust pl atei§A8/andrani raseibhpn:hoadeovetihhel Pestéi o rhalesyeh in
attributed by the msregistration of the cartridge |, there is a

possi bi litythbBayebendangdstEessoni bl dewekepairiist he sakindrimentrPiaRs 4102, and
the alignment pins 102 will not rise to the normal height. To sol ve such a

probl emin adypBecedtihle tasshstha@h 18a 10 assi S0t ied franes af akatisé ng itde
alignnment pins 102 as second driving nmeans in addition to the drive force

of the aligsamntopi nsvd82iavenet hegaamereoveset@oaf. the slide cam 100,
and therefore, the insertion of the alignnent pins 102 into the positioning
hol es 3 is reinforeedlwreiaty pielsi abk eppsid warihnghefpddiet Catind dgg ek i S
ensured. As the slide cam100 in the right/left direction, an assist arm
pressuri zi ng stirflaceamhiiclyeahunsten the canppeotiownst droddiend ophsurdiaces
of the assist arns 104 and is disposed to the slide cam |00, revol ves the
assi sts ar nr£f4iknngce drdarnciemictthmbhetbhdadnagthandl ¢ ieaassitsdt varars HHO
abut on the | ower portions of the alignnment pins |02, which assists the
force of rads$srgl® hhiadh genmealdpams 02 .cakuntihiere 1i hnotldersgdindqlreveniorcr eep
deformation of the alignnment pins 102 which are - 116

90 and positioning the cartridge 1 at such a position which does

not contact the disk 10.

Detecting switches 105 are disposed to a circuit board
85 of a control circuit attached to the bottom surface of the
mechanical chassis 60, and have a function of judging, through
the detecting levers 106, a condition of engagement with the
detecting holes 4 of the cartridge 1 and detecting whether it

is possible to write in the disk 10 which is stored in the
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formed by a resin and hence always under a |oad, the assisting drive force
upon the assist arns 104 is stopped inmmedi ately before the rising of the
al i gnnent pins 102 conpl etes and the assist arnms | 04 get detached fromthe
alignment pins 102. The state detecting |levers 106 are attached for free
revolutions to the nmechani cal chassis 60, and al ways urged by the torsion
springs 111 against the bottom surfaces of the assist arns |104. As the
slide cam10Gin the right/left direction, the state detecting | evers 106

vertical ly mves ;abau té?ﬁe b}l Hﬁg%é@o%tuQQ?%aE%%ESgcéﬂé)@i@k ib%@ég st

arnms |1 04. The height of the state detecting levers | uring ascendi ng and
descendi ng af . %%r%ﬁﬂbecggg%Q%in%fl%%%r%ikgﬁ]kﬁ restricted by the assi st
arnms | 04. Immediately before the assist arns 104 conpletely ascend, the
state detecting Iqg@gﬁc%g§eaggtU?gegh%agggtridge 1. Wen there is not the
cartridge |, portions close to front edges of the detecting |evers 106a and
106b abut on pair ?ﬁeshggg?r BaWI gh %?dfi's%l%%%%d als0 ot ke graghani£aly Lchassi s

60 and shaped |i ke hoo and are positioned at predeterm ned height. The

traverse holder.82c-L3 ahhashedehor A raefpvoluti rs horthesmecbanigalip
chassis 60 and the camfollowers 183 which are two pairs of projections in

the front arg eRgageiRAteWhbhotheos!l Lie £am L A0, 2 ARt AF L83 & %%thﬁe%‘gg

al i gnnent pins 102, the traverse holder 82 rise along the cam grooves

of the slideical08s himedial el naatier chie travensehol der 82 fasry 117

conpl eted ascendi ng, the detecting switches 105 detect the end
l'oadi ng, andiihenheadi pg 4sq fddY shed1 e dhber <farReeSméto Wb Chang a

restricts a msregistration and vibrations of the cartridge 1 |oaded into

the mechani eal, ghassks ORichSrdb ENIRICHBIENERQE sTE L KOVQbAL OISy Wil i he
revol ution supporting shafts 84 which are on the left-hand side and the

right-hand sidesoind ha JREhAAECH L ENESS §£60he G-I ROVeT 3 POIN S sl PF

the side arnms 71 are urged against the | ower portion of the traverse hol der

82. The poi RbstAt appkkCBLEONETI Ofnhé hel shsler ag 418  1g B g0 abpwes ther tdmy 20.
I n synchroni zation to the rising of the traverse holder 82, the side arns

71 revol ve abgut ofrthenheevobibl aRmSUBROKLIrAc oS hafstis 18t Fdhe didRd i of
descendi ng of the points of application 79. The points of application 79

touch the cankmbdgesd inmediatekyoheipse fthdh tihrvepsadiel feto82ohamile
conpl eted ascending, and as the traverse holder 82 further ascends, the

power points f{da0e0bhrtr om tiBeatravaese thokder uddert R scardy,idgey ki s
urged by the force of the side armspring 72 of the side arns 71 agai nst
the tray 20reandvpasgi paeniTih afs themear &t idge ranrt BegkQr ward/dackwalithg
direction and the right/left direction accordingly conpletes. Next, a
descri pti onparkl sachw dxe agpveneanianst adedi spadkd ht @ thak edadi sigaod £ holssed
in the cartridge 1 is |oaded into the optical disk record/reproduce drive
| 40 havi ng theyabOveuskat i oinedreeehatngnpadihe7 3espent i e pomtp 16tsi ax eept
for the side arns 143 - 118 operate exactly in the sane manner as in
| oadi ng of ftheddant of dges Ihrand &t,hehefrets, tivel Elanpebesdescvebedidse to
redundancy.

the spindle motor 90.

(Structure of Side Arm)

Side arms 143, which restrict vibrations of the cartridge
1 which has been loaded, and side arm springs 143a, which urge
the side arms 143 toward the cartridge 1, are disposed to the
left-hand side and the right-hand side surfaces of the

mechanical chassis 60. Middle portions of the side arms 143
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As described earlier already, the points of application 79 of the side arns
| 43 descend in accordance with revolutions in the direction of ascendi ng of
the traverse hol der 70. However, the points of application 79 rermain above
the top surface of the disk, and the power points i7, being already in
contact with the notches 86 of the traverse holder, will not descend from
the current positions, and hence, maintain their current postures while

mai ntai ning a sufficient clearance with the points of application 79 of the
side arms | r a i i S :lQa , i of
applicationéés %?§%%£9§?3§§§$%§ 1 3amfﬁ%k§g¥§i§§g%%éfg a?ﬁhséagn§?§g%§%here

are not ches f.or %atrhsdagg*usit%ss%eta%sugggr%m@ﬁgeé%ﬂtwtBQeocPélw&S of

application 79 of the side"arns |43 to pass, respect to a

el ationshi g picble! BEqURBEr: ASE.83 WaeRoLhE, PR Ny Of rAPRLLAR!L 8D 1% P
the side arns 143 nove to the bottom positions, as the points o
application - Lt.h Ld r | .4 i - i {i,0ned
Dol ow t he bStEom SarTane. of Jthes Uper ace Bae Tharss Wit ot Gy Tics
interference_b t i r : h j ws
to attach t%g ﬁ%%%%gbaggI%%gﬁ%%¥ﬂgb%§%ﬁgﬂgégﬁg%ﬁggg%§pg%§M?§ﬁp%?agé%gt i ng
the side armgsld3sandnaceardi-ngly hnekgase the fnesdom regand &gzaaqengwod
of attaching the upper - 119 base 83, and hence,” shorten an assenbly
tine, a timorgawi red facsrapl acemBhly off RA ra8f &0 Hifdd & efeldi.dhy,
Enbodi nent) Fig. 26 shows a fifth preferred enbodi mrent of the present

invention. Thene,ahg s€¢andcRehnts Of-gape! iGal ikon /My iy additign to the
poi nts of application 79 described above "of the si'de arms 193, thereby

realizing apgthiptuLe ERaksduricdg Laading+qh 2 Hakad i sfetlL by fpans of

t he second points of application 79b, actions of the side arns 143 press

tapering pachstildgeon,thgcf ront, edognsi decohdhgside waldss 120 and 46
which are forned on the innernoSt both sides of the tray 20. Hence, It is

possi bl e torsupRiag§SvYbRPEALbABSaAl hBEstEayn 20nWaieh- AE e & t4d hutedito, a
mass eccentricity of the disk 11. In the event that the first points of

applicationig9refatde. sige aaune ib43 hbXxchdes L taindga 4B, riher posi td pnal
relationship is set so that the second points of application 79b are in a

floating stabetheomethgnt aperings Pastso lddkte M dHOWons BSsi 1Y dhe ddh L0.
An alternative is to realize engagenent wwth the tray 20 by form ng the

second poi Nnbg Gie apRly Q@Ei@QJaQbu?bneﬁ(}ﬁ@mQ%HjﬂﬂjSmt@}S6ﬂQY@fﬂuﬁ he 101y
edge side than the first points of application 79 of the side arns |43 and

slightly exbtendhagtthe sbdeswaklscédd.and 26 toward the front side, or by
inclining the tapering parts 114a on the front edge of the side walls 25
and 26 | ess steep(andutberebyffatainpgrsteps in the mddle of the - 120
The clamper 74 fixes the disk 10 to a turn table 291 at
the time of mounting of the disk 10 to the spindle motor 90.
The clamper 84 comprises members which can be split into
two, one above and the other below, and houses a magnet (not
shown) inside. 1In addition, for the purpose of centering of
the disk 10 with respect to the turn table 91, a magnetic element
{not shown) is buried in an apex portion of a center cone which

is formed at the center. Owing to magnetic suction force of

the magnet housed inside the clamper 84 and the magnetic element,
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inclination, and to formnotches in the side walls 25 and 26 such that the
second points of application 79b will not hit the tray 20 when the seccnd
poi nts of application 79b press the tray 20. In this case as well, when the
first points of application 79 of the side arns 143 fix the cartridge |,
the second points of application 79b do not press the tray 20 and there is
a cl earance between the second points of application 79b and the cartridge
1. Thus, the tray 20 is fixed to the side arns 71 through the cartridge |,

and the secepd RAiRbS Of saRRliccatin@n AU figx the id a2 ddn they case of a
naked di sk. Al though the second points of application 79b fix the front

edge inclined surfages el khersirdewalsls 23+and,)26 of the tray 20 and can
press in the sliding direction of the cartridge 1 and a direction

perpendi cular to the sbidi ngc difLotd ORnle Fhdin26na fhey ghdp%&b o fBYy be
di sposed i nmedi ately bel ow the points of application 79 of the side arns 71

of the trayq20 a@gpgggdfEBSEhQOit;ﬁ%ePéea]BQééC%ix?é‘l&nt‘[%é Q?p*éle&é’{‘gcfif(’t'%s of

application nay be accordingly e sanme points of application.

Preferred Eagpodynenty) Fhgsnel EREOUGN. 4 Aand-21 _i@ﬂ}tngg?@?ﬁhP%@litrﬁék% ure

of a drive door |ock nechanismof the optical disk record/reproduce drive

accordi ng tgopacgXthqpiefl annedeppodismenl of; he present invention. In Fig.
|, denoted at 140 is the main unit of the optical disk record/reproduce

drive which conprirgesnthgi Open PG H0%he WIGH dhs rhoumed X Ehes -+ 12l reeq
mechani cal chassis 60 and the upper base 83. Denoted at 20 is the tray

whi ch seatssarear$sidgerand & Aaked, 9ptiedl + ditte tWhvkesdenotsd at. 243 is a

door which opens and cl oses the opéening 60a. There are two concave portions

22 and 23, gpeikanggiardptbe Qideri samld mufto?_'if%@ei 62y PRE &N dd Ses with
arrangenment at the center of a cartridge seating surface 21 o he tray 20.

The concavetperti@f 22 havsNgasd A5 9 didBlsd fiod oAb ger gi 2Bt erg diwk
Beater while the concave portion 23 having a snall dianeter is a snall

di aneter di gkrBeaigichand igi ther r 988y s g used: i o apcehdanesxW ¢ dhe i er
dianeter of a disk which is to be nounted to the main unit 140 of the

optical di sknreger&ht eos Dqucek s | 92 t nkheidrefihenvable pyekacees 2mm apd tde i ght

wal | surface 26, which are slightly larger than the outer size of the

cartridge leagdgamenvelticeakntortbe garkii dge ssentinrg O?J-Uifc%qe PRkl 89
formed on the |left-hand side and the right-hand side of the tray 20 and

serve as guikdesrwhhghyaneveseto t0 qalsaced hadart Fb@geiamoantﬁeetdﬁé/k 20
Qpenings 30 are fornmed in a part of the left wall surface 25 and the right
wal | surfacet26 afighhepteay 20 (Figs. 3 and 4), and there are cartridge
hol ders 27 di sposed which engage with the engagenent receiving parts 6
whi ch are formed iAtauconcavefsbapdei gatmhe | eft-hand and the right-hand
i nnernost edge surfaces of the cartridge 1.
A partition wall 178, which separates the front side the
traverse holder 82 from the loading motor 61 and the like, is
disposed to the mechanical chassis 60, and the slide cam 100
is disposed to the partition wall 178 in such a manner that the
slide cam 100 can freely move in the right/left direction.
There is a rack gear 101 disposed to the front side of
the slide cam 100, and the slide cam 100 is driven to the

left-hand side and the right-hand side by a middle gear 65 of

the loading gear system 66. A cam follower, which is a
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There are holes 27a, which are for the pins 28 di sposed - 122 to the
cartridge seating surface 21 tc pass through, are forned at the center of
the cartridge holders 27 and the cartridge holders 27 are held for free
revol uti ons about the pins 28. One edges of the cartridge hol ders 27
conprise convex portions 27b which engage with the engagenent receiving
parts 6 of the cartridge 1, while the other edges of the cartridge hol ders
27 are urged by the coil springs 49 for instance with the tray 20 in the
direction OErB9Egk@gntﬂ@O§n9@9QﬁﬁﬂﬁpIé¥*ﬂﬂ@ﬂﬂ%&ﬁﬁ&k§a@ efigkhercand rd dog 1.
The opener 29 which opens and closes the shutter 2 of thé cartridge 1 1is
di sposed Oncéﬁelb0n§5”ﬁ§id§5d€y9$ ibeqteay 209 wuichh thatgide apener 49 can
freely nove in the right/left direction. Loading is realized through an

openi ng act hgeyt gwakdc-Eher | aid -hand 5 derwit hohhe-grepes 29 hogked, atha
projection disposed to the front edge of the shutter 2. To this end, the

cam groove ERoYashoWAL KAk dOPERE NG 4@ OPeBREAZS dis cher FRgy bt PRaback
surface of the upper base 83, so as to open the shutter 2 1n accordance

with the | ogdi-pgief thend Qx_c:%q%éé)f 22XapL 8. a AS e SPULEEHn22 1 52 QRenad,
the di sk (not shown) housed in the cartridge 1 beconmes ready for rotations
by the spindkesmhoeq 90 WG W Lebecdesekicbedilhat gk and feady é&Tse of
recordi ng and reproduction by nmeans of the optical pickup 99. The Toading

notor 61 andntherd@duchhanah adidis iG8AboTYS LN 8oL ad € di shasged 1ta e f ront
of the mechanical chassis - |23 60, the rack 90 which engages withthe

drive gear 68 ige di SRAseY/ B 1oner Side fartdPr ok ithedbacknstrs a@ﬁ%pfz d .he
tray 20 (Fig. 4). As the rotating direction of the |loading notor 61 is

swi tched, thenteaytB@ hgibeadedrapdachested. thl &aSikMsoahBNRQ o1 he
nmetallic shaft 41 is held at the front edge and the rear edge of the tray
20 parall el operandohd dhend coBidtiigohot be ¢ A ARhefl 16881 Ratke SHTd A 0f
the tray, and further held by the nmechanical chassis 60 through the shaft
hol der 42. Fhearedlgeconrthpe®tikescsbdei aflyneodday, 20id §sstppigddarcd ree
sliding at the step 63 which is on the inner side of the nechanical chassis
60. Thus, theohrayved s HPpUheddyorhe omapbaodnkt d¥Out NcisdIEurde MERREr
that the tray 20 can be | oaded and ejected. As shown in Fig. 1, the rubber
danpers 71 ap the towpleehbarsfoththeoktavigr sehkolsdere?@atl @xioblsy astppor t
the traverse hol der 82 which holds the spindle notor 90, which rotates the
di sk whil e heldhgaidehdimkddldeeept 66adf phekupaddngWiLhsieadsm O6imesh
information fromthe disk 10 or wites information in the disk 10, the
traverse mowothMhe Whickhgeayes0t haneptbtabwpinekupi 99 the trhekr adi asd the
direction of the disk along the guide shafts 97 and 98, and the reed screw
95. Denot eddatv85gane séneustf dxsaggtbedr tibber edahpetser , Fltexiralbe
supporting by neans of the rubber danpers 71 realizes an effect of reducing
an i nfl uencewdvehinegcOraligregrisn afrterr épreoduct eohibnohdAhefdisk sipote cam
application of vibrations or inpact fromoutside upon the main unit 190 of
t he optical 1dDsiovescopdireprodnee odrpoetion P2Wb, the loading of the tray

20 stops and the slide cam 100 alone is moved by the middle gear
65. An ejection operation of the tray 20 is opposite to this.

As the slide cam 100 moves to the left-hand side and the
right-hand side, the traverse holder 82, the alignment pins 102
and the detecting levers 106 are driven in the vertical
direction as described earlier.

Operations of the main unit 140 of the optical disk
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On the rear side of the traverse holder 70, the shafts 84 are axially
supported for free revolutions by the bearing 67 of the nechanical chassis
60, the projections 183 on the front side of the traverse hol der 70 engage
with slanted camslits of the slide cam 100, and as the slide cam 100 noves
inthe right/left direction, the traverse holder 82 is driven vertically.
The cl anper 89 di sposed to the upper base 83 fixes the disk to the turn
tabl e 91, during nounting of the disk to the spindle nmotor 90. The cl anper
84 conpri ses RO S MG CaRiRe BRLIhgl BLeKt Wost PREL APOVES akwh $dg, of her
bel ow, and houses the magnet inside. In"addition, for the purpose of
centering ohohge diske M idy rigspeGhtt8nt b Ik RNlL 21y o b REITRIALH Lom
elenent is buried in an apex portion of a center cone which is fofmed at
the center. QW pg sko 1MAYRASIINC 1SUGkIRR S arce S dhe megpet; housed inside the
cl anper 84 and the magnetic elenment, the clanper 89 fixes the disk to the
turn table 91. On phecfingnhrsider@fidlag traverse holder 70, the partition
wal | 178 which separatesthe |oading notor 61 fromthe traverse hol der 70
i's disposed to th@o@egﬂgmggl oghasgi 2260 itfe 3l ide «¢amd,0Q, iy disgposed to
the partition wall 178 for free novenents in the right/left direction. The

rack gear 10%,isidigeposed EPiQnQIt]h@'xef;r@é‘ft§i@$?0§e$@§n§'§@@f&@énipofw

driven in the right/left direction by the m ddle gear of the reduction

| oadi ng gearnhsyst-em:66r Fukt hehy 20 2% a dihed¥iQrectd ¢ sHQR ofnddhe sl i de
cam |00 is in engagenent with tﬁé | oad cam 249, which is parallel to the

travel direebic@raandishapedozs /a2cgreeved drilest ance, on the back surface
of the tray 20. The slanted portion 249a formed on the front edge side of

the [oad cam 299 kg iH€Cliriedsat t bOUhADERILERS, s A ahber g tenpiam i tion
249b whi ch extends vertically to the travel direction. Wen the projection

100a noves @Adkheqgxt &nstoRe oSt it 24 rithe nagkeosat ndObusngagEs Md h or
| eaves the | oadi ng gear system 66. At the sane tinme, the drive gear 66a,

which is inteagagengntnWehd 1hecmadhes gearaod tihe Feguction | oadi ng gear
system 66, and the rack gear 40 get disengaged from each other, and on the

contrary, beleractBe2bagkd gearsekdimgpes ghifidbeonst heeniwdlke gears ofndde
reduction | oading gear system 66, the drive gear 66a neshes with the rack

gear 40. Engage€aeat wkt Bheéheream sligés ¢nothshowgdgisg enstt € B9 dhathd he
alignment pins 102, which positions the cartridge 1 at the | oading

posi tion, isadtirvegevaptideakl g7t ogakhea rwirtiligehe tisaeerssa yhal«derasz as the
slide cam |00 noved in the right/left direction, and the detecting | evers
106 are driwenaveet b€athy thsoewghoh heonssist aideridddy e «toarr 243 and t he

| ock means will now be described. There are opening holes 68a and 68b
forned on the fhentast deded itheuritghir hase rsiede suef acginy fbecaeshatecal
chassis 60 (Fig. 28), and a door lock pin |47 which is a rock nenber, by
means of a retilir apngngpré Agnskehtias engaylngpsangs | A8 faof theanplre ridg26
holders 27 engaged with the engagement receiving parts 6 of the
cartridge 1.
From a change in the insertion force and a sound which
is emitted at the time of engagement with the cartridge holders
27, an operator can confirm the completion of the engagement.
A stopper 28a for restriction insertion over the

cartridge to an insertion limit is disposed on the innermost

side of the cartridge seating surface 21, and the insertion
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di sposed between the door |ock pins 147 and the nechanical chassis 60,
urges the door lock pin 197 toward the left-hand side which is the | ock
openi ng side of the door 243. The door lock pin 147 forma shape |ike a box
wi th one open side, and the both edges constitute chassis engagenent pins
147a and 147b for engagement with the mechanical chassis 60. A tray
engagenent pin 147c is disposed in the mddle of the chassis engagenent
pins 147a and 147b vertically to the chassis engagenent pins 147a and 147b,
and the tray;gngagepentepi Byléﬁénﬁg%@gg M & Mo G CAM D MY Gl d S & orped, by

| i near grooves for instance arra de by side in the Tack gear 40 which
is disposediha thgaBack syciacenefatheniERYLRO. c A £099 508 Rfaddie Fam SO
is inclined at ab§3? 4§ %egrees? m%ich permts %he dg%?%o tég%?%ve the tray
engagenent pha 147¢iAqkhechbabt- hand side direction imediately before the
tray 20 has been Ioadeg, and hence allows the chassis engagenent pins 147a
and 147b to protrudg hramhenti ghte handesi dsnvald of e rechanical |
chassis 60. The doorc24 di sposed to thgefron? openiﬁE}GOa of the nafﬁ}unit
140 of the opticakndisk record/reproduce drive conprises hinges (not shown)
at the left-hand side and the right-hand side edges and engages with a

supporting shaft whi ¢hikssdhgposedet eathe pehanhcal Chassics6Q,cS0 that
the door 243 is supported by the mechanical chassis 60 in the opening 60a

about the hjpges-WRLr $BEVES A 115 Gt @heOf o F04 AL V198 kRa SHC & JBIeS
that the - 127 door 243 can freely open and close. The door 243 is urged

by a springutRot showdrdowaidstihe shde i e e 9paBi gl BQRid Sices
bl ocked, and pushed open by the front edge of the tray 20 in accordance

with ejectiop ghdthe teayr20+ Meaawbhke, ofthene @%@t@ﬂ@%@ ng ipardhe | 45 and
146, which restrict the amount of opening of the door 243, disposed on the
both sides eof ghbg1deer g243ctapd.the right-hand side engaging part 146 al so
engages with the door |ock pin 147. The engagi ng part |46 engages with the
engagenent pin 147ganwhichohdimg oBktrhtemnklhe opening hole 68a on the

ri ght-hand side of the nechanical chassis 60 upon |oading of the tray 20,
whereby restricting d@eki g 2fn eFenhad et heodl G H3pbhom O Wsitde dde
drive. Denoted at 143 are the side arnms whose mddle parts are axially
supported by tbetievesptirn ishafdt i6h &orideegaeehaphsahi ehagsts Gk andwhi ch
press the | oaded cartridge 1 by neans of the springs 143a, base edges of
the side arps 143 engageoppdh Aghe ahamanse 1hobdaindOcphtigd teyes 0 Ndhe
vertical direction, and front edges of the side arns 193 press and fix the
cartridge ashthepttawer deshokdebrddrapvesiutewardvabove. iberatedeat. 185 is
the circuit board of the control circuit, which conprises a switch which
operates in respobseihg ridreudefleatiing beuvdrs tfray 2@t ect engcthenstsatie dm
which the cartridge 1 is placed, etc. Operations of the optical disk
record/ repr oducesldswve of the tray detects a signal indicative of passing

of the tray, a drive voltage is applied to the loading motor
6l, and as the drive gear 66 which follows rotations of the
loading motor 61 rotates, automatic loading of the tray 20
starts.

At this stage, the spring constant and the pre-lcading
force of the coil springs 49 which urge the cartridge holders
27 are set such that the following relationship holds between

the insertion force over the cartridge 1 into the cartridge



- 128 | 40 having such a structure above wll now be described in
relation to an exanple of loading of the tray 20. As the | oad eject switch
142 of the optical disk record/reproduce drive 140 is pressed, a drive
voltage is applied to the | oading notor 61, and in accordance with
rotations of the mddle gear which follows rotations of the | oadi ng notor
61, the rack gear 101 is driven, the slide cam 100 noves in the | eft-hand
direction, and the traverse holder 70 engaged with the cam grooves |09

retracts towandebel ow Ak ttwes mahRge 1heitHAese MdercB2.c tpp.ophich is
supported by the traverse holder 70 retracts toward below, in

synchroni zaih@Reb® hdthi$al Abalil® SR Hd fBa tzt@ﬁlg%;eercftdﬁrgéd SYEES 1 AHO,

retract fromthe Cartridge 1 through the alignnent pins 102 and the assi st

arms 104. N%¥tth@scgm%rae@beqtb%nt%go%r%usQQﬁ%%st%dﬂgaéggasurface of the
slide cam |00 drives the groove of the sl'anted portion 249a of the | oad cam

249 formed in the bagk;gyet-aeenokothe thay. iRk el opi et he fﬁ@é/ n%masl
started. Wile the ejection of the tray 20 is driven initially by the
projection 18Qa;:ak tbeceli de cam 100, driving of the rack gear 40 disposed
to the back surface of the tray 20 by the drive gear 66a which follows

rotations of the heaghagrdmion Ok tiakpshiQyebdheidriygoboree fsomitdes
m ddl e, and the driving continues until the tray 20 reaches the end point

of ejectiontak EP@y”@@rdeHﬂs:Bg%dﬁe1ﬂ%%éﬁ@ﬂd%abv@ksKhéeéQfgfiﬁﬁéoﬁUﬁﬁto
drive. - 129 In"accordance with the start of the ejection of the tray

20, first, the daokr2d3ci BoPHERsT 2yOLyRE1 & oMAT dabel OYuRDON & hilgeiagai nst
t he returnlng spring 148, and at the sane tinme that the door 243 fully

opens, the tnaytd@edetis ehectasthhomet he sepbireandiyskariacor d/ reproduce
drive 140 (Fig. 29). Next, the naked cartridge 17is placed on the ejected

tray 20, and as tmgutbﬁatl@dggagﬁnbme tray 20 is pushed in or the | oad
eject switch 142 of the main unit 190 of the optical disk record/reproduce

drive is pressed ggahna BodaiNg ywltagehscagpbherd ¢ the dhoading tnotar 61,
the | oading notor 61 rotates in the reverse direction, and the drive gear

66 whi ch foblFowse bgtathonsi Of rbbe rhdgadiprg dmeicod r Hile kofraic@Son thet BB ime
starting automatic |oading of the tray 20. Upon loading of the tray 20 into

i nsi de the opttlicalcalislk vietobd/ b ept Oy cer dhicvea1d40;idtbel el uhai iga $@d,Ng
198 bl ocks the door 243. At this stage, because of actions of the |ock pin
drivi ng cama58r tirs pasiethde® itshaphadkdsuoface lafadirey oay 28,1 ,t AeddedrcHeock
pin 147 projects fromthe right-hand side surface of the nmechanical chassis
60 and engadesvei bat hec engagi 1@ lnamts 146 aefi chike od0ohe 243 d vidy alo tcond et es
| ocki ng of the door 243 (Fig. 28). (Seventh Preferred Enbodinent) Figs. 30
t hrough 32 showtassewenbhapief énnddngnbddicirent: rafy Llie spreesent i nvention. A
difference fromthe sixth preferred enbodinment is to have the slide cam 100
drive the door |obkrphg loading of the tray 20, actions of the shutter
opener 29 open the shutter 2 of the cartridge 1, and the optical
disk 10 stored in the cartridge 1 becomes ready for recording
and reproduction on the recording surface.
(Driving of Traverse Holder)
The load cam 249 disposed to the back surface of the tray
drives the slide cam 100 in the left-hand side direction,

immediately before loading of the tray 20 completes. As the

slide cam 100 moves, the traverse holder 70 which engages with
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- 130 | 47 which | ocks the door 243. That is, at the tinme of the
conpletion of loading of the tray 20, the slide cam|00 starts noving
toward the right-hand side to the tray 20 because of the slanted portion
249a of the load cam even after the drive gear 66a and the rack 40 get
di sengaged from each other and the tray 20 is stopped, the slide cam| 00,
driven by the | oading gear system 66, slides along the extension portion
249b until|l pushing the traverse holder 82 and the |like toward above. The

sliding actik@n PHRh§ScOUESt NE9deprthock: pid d& F@Eﬂgﬁad&$@%§9&%ﬂ9 A4S
(Fig. 31 (a)). As aresult, after the loading of the tray 20 conpl etes and

the door 243nkspekespdpotheibackopitheldbpengades on.th the |ock pin engaging
part 146. Fig. 32 shows the ejected state of the tray 20, in which the

slide cam |00 haspgoved tomardihde tgltchans: séde, Badr tde ¢ &3 Uri neh spy i ng
148 has returned the lock pin 147 to the retracted position. This
elimnates thexhgel Bh?p@&t%unﬁyc%Hb5Qu@b%Q0%%ﬁp%QstWq hackref dhe drqy 20
and the tray engagenment pin 147C of the lock pin 147 which are used in the
first prefeppedeemodivmdtheh€i@hheheSt TR 8 Al® S Thbaspt Pcd hosieswsed
in the first preferred enbodinent. The slide cam|00 may be integrated with
the lock pigsl 47, nwhi eherBkesdel RESsbbl@et @ purihar iledutes theanpirker of
parts. (Eighth Preferred Enbodi nent) Figs. 33 through 35 show an ei ghth

preferred enbodi nenbmpiddl of tBE dheiPEESEN K | HWEN b e W o PPtHL Al i ol SK
record/ reproduce drive is of the slot |oading nethod, and instead of the

|l ack of thetheay128e the 18O Nhadihoddd, COMPriseSs @ Ul dendpasd {0NQdt hawn)
whi ch guides the cartridge 1 for free novenents, a roller such as a rubber

roller 197 whikehiagt enet bpakky1l gadx.the cartridge 1, and an urging plate
198. A door 193 is held to the main unit 140 of the optical disk

record/ reproduce drh¥erir8csuehaaifgnber chhat-ithe)door |93 can nove in the
vertical direction, a rack gear 194 extends along the travel direction

behi nd the door 183thanskardroek tengagi My Badé st BPpPi 6k rtides nbewes dy itvhen
i nnernost side of the main unit 140. A door opening/closing notor (not

shown) is dbspepedathohbec¥i €hai tyurefrithe doadelr@320f uidee MRidbrydt 140 of
the optical disk record/reproduce drive, and drives a drive gear 196 which
engages wi t pltbhengack gear ch28ridhe nubbertheollrar, 297 iand heheppogiing pl at e
198 are di sposed to oppose each other on the inner side of the opening 60a
whi ch is at foheattghtciuntdcdiotcthenmain unit 140 of the optical disk
record/ reproduce drive, and the urging plate 198 is disposed for free

revol utions so asIta mowe lalrofeshboand awaynaflr opetrheipubbethe admerrits and
the urging plate is urged against the rubber roller 197 by an urging spring
(not shown) 1. iFhelotihen the urduresd@s essatmin@rsuofddwsel uSedh ithd ferdritr st
preferred enbodi nent. As the |oad eject switch 142 is pressed, the drive
gear of the tray 20 in a direction of pushing into the optical disk

record/reproduce drive 140.

In the process that the left-hand side and the right-hand
side edge surfaces of the cartridge 1 are being pushed in the
tray 20 with the left-hand side and the right-hand side wall
surfaces 25 and 26 serving as guides, since there are slanted
surfaces at the front edges of the engaging parts 27b of the
cartridge holders 27, the cartridge 1 is easily released

because of the insertion force of inserting the cartridge 1.
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- 132 | 96 rotates as driven by the door opening/closing notor, the door
193 noves vertically toward beloca in parallel to the front surface of the
main unit 140, and the opening 60a in the front surface of the main unit

| 40 of the optical disk record/reproduce drive appears (Fig. 35). As the
cartridge 1 is inserted between the rubber roller 197 and the urging plate
198, the rubber roller 197 is nade rotating by frictional force with the
cartridge, the control circuit which has sensed rotations of the rubber

roller 197 nat %@scgbergegge&sr9bkgﬁe}9zmigpge&heb@@5lagéd&? éh%%&sér?@émd

automatically into inside’the main unit | of the optical dis

record/reprodues dingg uhicng QReIRG e Shut ter, 2 19fe thecarddd dge dhe At

this stage, novenents of the slide cam| 00 noves up the traverse base 82

supported bynifgitayerse hobdesr 82mvhigh uset iR rgtract; toward feloye from
the path of the cartridge 1, and the disk inside the cartridge 1 is held by

the turn tabklc8Lcaf c6h8i EPLAH Btk POraNHahhes LARMPEN B r A heand

| oadi ng of the cartridge 1 conpletes, the drive gear 196 driven by the door

openi ng/ cl osiiRg EBLErs(RAPLcSHNN)t HOlAheT iidyd he reNerserdi{86d i qd he
rack gear 194 noves, the door 193 vertically noves toward above, the

openi ng in yhe trant, suikaseqof etéeﬁ PRLA HRLtCLAD-Phigthe wpdical; ¢kt

record/reproduce drive is blocked. At this stage, the door lock pin 147 is

driven as theeshdsler 10433 the GRHPHRQ MDY 6% 1a0-e80a9688sWd Phthe, £ngagl ng
part 199 of the door 193, which prohibits manual opening of the door 193

fromoutsideigpkikg. 34). Wiile the slide cam 100 drives the |ock pin 147 and
the door 193 is driven by the notor to open and close since no tray is used

for the purpose ohsrenkizba@ihdesl ih licadingeehanism thé ESrHplidge 1

necessary to vertically open and close the door 193, and the door nay be

driven by thecdeeecepgnpngéetosi nhdmer-ar, and 16¥@lve-apenedtand £b osed
the optical disk record/reproduce drive 140 progresses.
However, since the cartridge holders 27 are in the released
condition and open toward outside on the left-hand side and the
right-hand side edge surfaces of the cartridge 1 during the
loading of the tray 20, the cartridge holders 47 of the optical
disk record/reproduce drive 140 are open wider in the width
direction than the width of an opening 60a of the mechanical
chassis 60 which is for passing the tray 20, and therefore, the
engaging parts 27b of the cartridge holders 27 and the opening
60a interfere with each other, and the loading of the tray 20
is stopped in the middle.

The loading motor 61 senses an abrupt increase in drive

load attributed to the interference between the cartridge

holders 27 and the opening 60a and the loading of the tray 20

is stopped, following which the loading motor 61 rotates in the
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In addition, while the slide cam|100 is used as a slide nenber, a separate
slide nmenber nmay be di sposed separately fromthe slide cam 100, and a
different notor nmay be used as the notor separately fromthe | oadi ng notor.
(Ninth Preferred Enbodinment) Figs. 1 through 4 and 36 through 44 show a
structure of an automatic |oadi ng nechanismof the optical disk
record/reproduce drive according to a ninth preferred enbodi nent of the
present invention. In other words, Fig. 1 shows the optical disk

record/repr @duee sdr M@l 1wl ghdt fﬁ%efler]%tctmo%f éfe@c&telr&pdjme of rdheo
present invention is applied. In Fig. I, denoted at 20 is the tray which is
a tray for seakishngyarcartridge which houses an optical disk for instance or
a naked optical disk (not shown) , and denoted at 140 is the main unit of

the optical disk rgcendkr ﬁ@m@tﬁcea@r ltvl% chitthegaritn wnidn 0o tenated at
60 is the chassis with - 13 | egs which conprises both side walls and is

shaped as athexqpt aagy@tla%teuc ohesihR, tdenoted atq 1Qdded heedd %ﬁeécs@echol der
whose one edge is supported by the chassis 60 for free vertical novenents,

denoted at BZekpethediiavenserhase Witk irs Reldtbyhthends AVEE S et 08y 70
via the vibration absorbing danpers 71 and conprises a record/reproduce

mechani sm denehedcatt83dge tthe top lid which is attached to the traverse
hol der 70 and covers the traverse base 82, and denoted at 85 is the board

of the control cipedbkaWhyChRol s$hakt aﬁbgalh@n&heul@@ﬁqt eMaiide tafort ke chassi s
60. In the chassis 60, the loading notor 61 and the |oading gear system 66

whi ch are diiyiradigBanantion mpbhett Faym2@uaisa & speseptardihrigner side of
t he opening 60a which is for |oading and ejection of the tray 20. The

traverse bagec82dhekgsotiieespirndbewADl ort98, opbi €l rot st esoddec4lj skhhd | e
hol di ng the disk, the optical pickup 99, which reads out information from

the disk 10tae dFitvesiddd1of Amild 0Rei dathei dhsk sfhortdiel Ty aver 861804 rordH4,
whi ch noves the optical pickup 99 in the radius direction of the disk, and

the reed scrawegravhdcnvesthdeldptd ¢abrptekuh®S ateechdp dugbEksed
supports the mddle part of the clanper 84 which clanps the optical disk to

t he spi ndl eviibtrati88s and umgestbyipsprithg teaee riske hellakrpersB84rsuth ithat
the front edge side of the clanper 84 will nove away fromthe spindle notor
90, and novesppbetelanpeneddutddos dnmpe rishel spihrdbet hod Dpi¥%kup 28F ormed
against the spring and fixes the disk to the turn table during nounting of
t he opti cal odi sketordher simndl de mMBOENM0Lhe optical disk which is fixed
to the turn table 91 of the spindle motor 90, and hence, an
influence over recording and reproduction decreases largely.
Further, since a mechanism supported by the rubber
dampers 71 inside the optical disk record/reproduce drive is
limited only to the traverse holder 82, it is possible to make
the structure of the drive simple and reduce the size and the
weight of the drive.
In addition, as the side arms 143 press and fix the
cartridge 1 to the tray 20 after the cartridge 1 has been

inserted into the drive, the drive load for loading the

cartridge 1 into the drive is reduced. Still further, it is
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On the front side of the traverse holder 82, the slide cam 100 which
engages with the nechanical chassis 60 is disposed so that the slide cam
100 can nove in the right/left direction. The slide cam 100 is gui ded by
t he gui de cam groove 249 (Fig. 4 ) formed in the back surface of the tray
20, and reciprocally noves within a certain range in accordance with

| oadi ng and ejection of the tray 20. There is the rack gear on the front
side of the slide cam100, and the slide cam |00 is driven by the mddle

gear of thedading g%a_rreawee'arhéfidwvteh@oéagméb%% HEERELL PN A L B No @
predetermned range as it is after the tray 20 has been | oaded. As the

sl i de cam 190 gDyeSrihLREe et SF ol £paLEoBAadbs 31280, aldisodIayer se

hol der 82, the alignnent pins 1’02 and the detecting | evers 9 are driven

in the vertigal gk f8GERP 14 he st abecdet agt s R0t Ph NS OGNV iy LR and
vertical direction’in accordance with the operations of the detecting

levers 104. (Fi01iZ%eShepa bhe tray 20ecapdatbescantsldge Qolderse27apdiethe

m ddl e of the cartridge seating surface 21 of the tray 20, there are two

concave portions qRecLanderand the elheq s, formed in a concentric
arrangenment. The concave portion having a |large dianmeter is a |large

di aneter disk seaper.22,whilerthe-G086BYE;: RORLI OF DAY NG e siTed k& anet er

is a snall dianeter disk Beater 23, and either one is used i n accordance

Wi th the outgn - pl3BescribafeletnoteBedbgkeWRbChi kS $0 be, DU S {04 e

main unit 140 of the optical disk record/reproduce drive. Further, on the

l eft-hand si;deqandcibe EbgRtrhanfentdsrasn¥i puslefrombbes | pading/ £ ection
direction of the tray 20, the left wall surface 25 and the right wall

surface 26, pwhireh rae efldodtdeyitl.ar aele ddhan & e 104 eyosige of 4he cartridge
1 (Fig. 37) and are vertical to the cartridge seating surface 21, are
di sposed oveppzRRimaitEately hald atrke Rthide drendd Rt he diined sty isd de
within a cartridge placing range in the |oading/ejection direction of the
tray 20, therekyriseabazgien@ra Hwackhen _ered dgy raL Whirsherarg-dised
during placing of the cartridge 1 on the tray 20. Meanwhile, openings 30
are formed icyi1anpafitaf yéhedfdvarlilh sHé fnpicel 25 tande treagd Ohti weak 11 g4y f ace
26, and at |eft-hand side and right-hand side positions to an axial |1ne
al ong the diakectriienief theadiaf@ @k ehecldddnpssihg tivrigh 4 he center of
gravity of the cartridge 1, e. g. , on the left-hand and the right-hand
i nnernost si des i nhkhe 4eadint®udjy aetleen7 1bErchPtaet ercachligigeholsler s
27, which are hol di ng nmenbers of cartridge hol di ng neans engaged with the
engagenent obécehwi pabipar tGarfod s 7.1 ,42ps sdissposedhonht heve nmery Sirtter i@t he
left wall surface 25 and the right wall surface 26. On the front side of
the tray 20sanget herftontastdeliofpddred hgthi gitde onvahkst 28vande 260 1ddere) i s
no wall surface which is disposed perpendicular to the cartridge seating
surface. Heace, ihhereetdstimooodistiadod ehagaigisthojleaciing, oantihei cang rdclgess 137
1 on the tray 20. Further, since the front edge of the tray 20 is shaped as
a curved comBbexrsupfiacen atttk tdreragamioliedgd 0b whiahf bat feehadghe,tiide-dot h
sides of the rear edge of the cartridge placed on the tray 20 project
beyond t he endyg 20.tHe hoLdd) tdhowbyt beevanttriindgd rbpbdenso 2 7t havhiwddbesd nk
into and engage with the concaved engagenent receiving parts 6 which are
| ocat ed on thepkeft -/Aand side and the right-hand side to the axial line
al ong the direction of |oading or ejection passing through the center of
gravity of the caftrilgeubbeThdargaets i’dgep hotidee smPFedme sofedl syratthietri
resin which is shaped as long thin nmenbers, and the mddle parts of the
cartridge hdl dees c2rased bemwegppitdei rattelry hiod e e sstaanme sofbetheedrettther 2.
There are axial holes 27a fornmed in the mddle parts in a direction
per pendi cul &ples BAe sf eghéhandiviey sdi bect 64. abet laxi ialt diotless 2 TH Srgage
with the pins 28 which are disposed outside the cartridge placing range and
on the innepistiltebotselse’ Caotriltyd revatriseghsldé add ,2dortdladt the pretlhmd ef t
wal | surface 25 and the right wall surface 26, and the cartridge hol ders 27
are held fowififeber @igkent iong aboeat lehe dpinestd®n Fyr tther sudfe cardfr idye
hol ders 27 conprise, at front edges of the downwardly stepped parts,
convex-shaped engagi ng parts 27b which engage with the engagenent receiving
parts 6 of the cartridge 1 and are shaped approximately as triangles which
extend within the cartridge placing range. At front edges of the opposite
upwardly stepped parts, spring receiving - 138

- 88 —_



projections 27c are disposed in the sane direction as the engaging parts
27b. The projections 37 (Fig. 36) are disposed on the tray 20 side to face
these, and the coil springs 49 are interposed so as to engage with these at
t he both edges, whereby the engaging parts 27b are urged and | oaded in the
direction in which the engagenent receiving parts 6 of the cartridge 1 are
hel d. A stopper 31 of the cartridge hol ders 25 against the spring force of
the coil springs 49 is disposed at a position which is approximately on the
opposi te side.ta Lhe,sRei Bg receiving projections 27c of the tray 20.
Further, with the cartridge hol ders 25 supported by the stopper 31, the

downwar dl'y stepped,Rait §,00nENR:18P8YERGaRALLS A7D 55 daignties ikt @ e
openings 30 fromthe holes 27a of the cartridge holders 27, inner surfaces

27d are appraxirehelyifbushon {hatiherd anes bayrtfh%C_@éigkttBE M@élmzawé@ﬁcees 25
and 26, and the engaging parts 27b alone project into the cartridge placing
range. Thisypcevent s;tned rigy t3@ hpem-Baeam ARG wedeon! Dsagddhiiog. « on e
i nnermost side of the tray 20, the opener 29 which opens and closes the

shutter 2 ofubRErCREMHLEAI® ¥ 9ddhePOBEDLIHutd£& fTRNENERLSeBelBgse 82
right/left direction. The opener 29 operates in accordance with |oading of
the tray 20gnhandnpetihierkeadbndethrough anioReniRgtackilar owaidd tie
| eft-hand side with a projection of the opener 29 hooked at the projection

di sposed to,bhe hEARE R488 9babhBgSBYL E§kc2.i 0Lt e ORGNE 12 d Q ORerate
in accordance wth |loading and ejéction - 139 of the tray 20, the guide
cam groove of the;iopensr r28rbaudiBRe3ed L@ Lhe imaion iRy b rl14GOn LR 1P
lid. Alternatively, there may be such neans which nmakes it possible to
drive the opgner g29:angdegpenqgt he shutter when the cartridge 1 is nounted on
the tray 20. As the shutter 2 is opened, the optical disk housed in the
cartridge 1 beconeseneadyrhoriged Athons dystecspivul gedmtate 3 1800 JAdy
for recording and reproduction by neans of the optical pickup 99. Fig. 4
shows the bagk:isaitfrace rafe bhgetdAW r20thensadd Gy therend srihes s agk tgeate 40
di sposed on one side which engages with the drive gear 66a of the | oading
gear systemy@6:hdsbbbBeckotahi Bg dheectrb@arek hbedeeadiong akotdle &lites
switched, the tray 20 is |oaded and ejected. In a simlar nmanner, the

metal | i ¢ gubdemshaktoflHes chakdvat pbetfenpt7eags and thebeeadamsges of1 t he
tray 20, parallel to and in the vicinity of the rack 40 of the back surface
of the trayisamgté 9afrgetrherahalit By ahbe cireshaticcalivphassasp P dthiaeudmd he
shaft hol der 42. The other side of the tray 20 is placed for free sliding
on the gui droStki &0 6F CReg: rdye i tdr des shosnedon cute i anemheskedes Dft Hhe
box-1i ke shaped nechani cal chassis 60, and the pressing nenbers 183, which
are di sposedoteethelsi dé wad | srafet e mebdani t@li<hasss sl H6yes0 @t aHee
able to flexibly project while retracting, prevent an action of |eaving
from the guddemsteirpef 6he Flgaud36 hades421dhow the tulalye 2Cdaspets Hals, keen

| oaded. Until |oading of the tray 20 conpletes, the spindle nmotor 90 - 140
hel d on thelbadvénsehbaber82pnthé tiiaeetsennmitorp®4iand tiohéheptriutdlepi ckup
99 remain retracted to below the | oading path of the tray 20 for the

pur pose of dunmpdirag/lnteerd etens e hvandf dihe posayi 2@ apndrédece s tvairdge ibn Wt h
| oadi ng of the tray 20 conpleted, the tray 20 is positioned such that the
spi ndl e not on 96pwpHLcbeilotat ed mbstheovenperfothehd rapeircal bdissk.82As t he
| oadi ng gear system 66 drives the slide cam 100 a little before this, the
al i gnment pins | 02nptlot s utkenrtdw,oddie thre-RokesiaObhé oradhl Mitwecttiay A0 and
engage with the positioning holes fornmed in the cartridge 1. The cartridge
1, which istheudfdly isesppiteedri nheheanpe waraibrack waddt de riect ¥ ors @ stehe
right/left direction to the tray 20, is finally positioned relative to the
tray 20 and82hésspiadiblrohetdopoasha meshhnieklt khesenagagiOng acti on.
Meanwhi | e, the traverse base 82 ascends, the spindle notor 90 and the
optical pickup 99 (HoyedcPoeéervetdhBmbpeivahtdi sk housed in the cartridge 1
which is placed on the tray 20 froma center opening 20b of the tray 20,
and at the sane tRnehirfieppeéssiad twbedsmeng pfesbet heebenh demenaliosi des
of the cartridge 1 against the tray 20 because of the force of the springs
143a of the pressing |levers 143 as the traverse base 82 ascends, while the
cl anper pressing part 130 projecting fromthe tray 20 press the rear edge
of the clanper 84 and the front edge of the clanper 84 noves close to the
optical disk, whereby the optical disk is clanped to the turn table of the
spindle notor 90. The front edge of - 89 -



- 141 the tray 20 is positioned on the inner side of the opening 60a of
the chassis 60 at the | oading position of the tray 20, and at about the
same tinme as the conpletion of the |oading, the state detecting pins |06,
which are for detection of the back and the front surfaces of the cartridge
1 and whether it is possible to wite, project toward the cartridge on the
front edge side of the tray 20 in accordance with the operations of the
detecting |l evers 104, and for this structure, there are a back surface

detecting hglieiand acwritihng detgctipgrboke ﬁBOﬁléhoyﬂ) F1of Srednp 4y frheh ¢
cartridge 1. Figs. 37 and 38 show the tray 20 as it is ejected, in which as

the | oading;aDLOLBlehSc drd Vel IJ¥ ke QQQ%%bk%edE%QQEEQB t8ft{ﬁéckdﬁﬁéf0n
during loading, the tray 20 is ejected. At this stage, he slide cam |00

engages wit Bahﬂ%rsoﬁﬁ'ﬂge %‘% %!?é?&@@do&%@&%ent heT‘H%t £GLH08 dHMsLSs 106,
the alignnment pins |02 and the raverse base 82 descend, the detecting

| evers 106 gughodoyn,ding S1atg 148! e&hiiRg R B%tﬂxoé sﬁf"ﬁné e H L5 N gYers

143 ascend, so that the tray 20 noves and the clanper 84 noves away as the

tray 20 staphy BDVERGatkiodsap38rdtd of0 FhoW A d8tectd ng deiRel. 30-and a
detecting swtch 31 which serve as nount detecting neans . The detecting

nmenbers 30 akeydicaRegelakoat Beihn@wer rReLa@R Off ARRIdrRR, | | a3, pangh et ect
that the cartrydge 1§|saplgcgdlat hg rﬁgﬁt SBSltlonrgﬁithe tray ZO:QS

this enbodi FeRLhahRe @ebae%hag %%@%%k% Qe forEeG My iRy R dEmrher
such as a bl ade spring, which - is approximtely formed in the shape

of the lettghole QﬂSr§B§§n3Q§s@Eﬁt@553§H§9a&@ekmgt@@tl9n5§?ﬁé@Q%ﬂdbé$e
vicinity of holes 33 fornmed on the front edge side of the top lid 83 bend

parts 30b passchhreugh khe sheles 1334 trhe plhey ends3dhane dacaikd on the
top surface side of the top lid 83, and the bend parts 30b are |located at a

position tOf&@%@bM@YtBQ tap @E&E@ge @fi stkhe cartridge 1. The detecting
switches 31 are disposed to the top |id 83 so that operating parts of the

detecting sw tchegoidveyerdan-d he opbheraenisi30eqah rkles det@Ch F g el
30 on the top surface of the top lid 83, and sense novenents of the ot

ends 30c at &ri-byiadiheo ad ranigerBntk ehd Beseapt 6 dgendimd, tiree rurgthtkrmtl on
based on the state of ejection of the tray 20. \Wen the cartridge 1 is not

pl aced on the trayidk eowaget b¥cohbe beadepanis a30bnekrihg detectdNhys
menbers 30 becone as denoted at the inmaginary |ine and nove away fromthe
det ecti ng swkctahesdd#inantha@diwirepr thidgembkies phacednt&heo swdtcheisosl
are mani pul ated at the other ends 30c. Qutput lines 34 for the detecting
sw t ches 3lodrghé npttaldaeddi sktdiel cantcoht €f cFuytaf o yt el beardatdtsposad to
t he back surface of the nechanical chassis 60, and the control circuit,
when accept edca deheeti omhssghakibtamnt e detldeid rg mewist eheendt,i dutyput s an
operation instruction to the | oading nmotor 61 which is driving neans.
Qper ati ons @hiflkea optsiscatcdnskicetprid degrioduckey drtaredabdds hava ngrsuicta la
structure above will now be described in relation to an exanpl e of
reproduct i odikkomdde toptotcate dicsk hi gh4foeed wHitchs iisnpoeussiéed & hotdwentrol
cartridge 1.

? a mass eccentricity to zero, and hence, when an optical disk

having a mass eccentricity is rotated, the optical disk sways
and vibrates and the traverse base 82 as well vibrates as a
reaction to this.

While the rotational frequency of the optical disk
increases during spin-up of the optical disk record/reproduce

drive and the swaying-induced vibrations accordingly increase,
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Figs. 42 and 43 show placing of the cartridge 1 on the tray 20, in which
the cartridge 1 is slid on the cartridge seating surface 21 fromthe front
of the tray 20 in a direction of pushing into the main unit 140 of the
optical disk record/reproduce drive. In the process that the |eft-hand and
the right-hand edge surfaces of the cartridge 1 are pushed to the tray 20
with the left wall surface 25 and the right wall surface 26 serving as

gui des, since there are slanted surfaces at the front edges of the engagi ng

parts 27b waheh, seryey as dheioireetiens yobrthe caiddddasmpakder s dicit he
insertion force of the cartridge 1 nmakes it possible to easily open to the

wi dt h bet“egﬁpFB§t|%BE wakblesUEf Ba8e2B2and xlihg AelsOhth Rl rSuriface 26. Fig.
44 shows a state that the cartridge 1 is further inserted, and the engagi ng

parts 27b of the gargfi %gqcaqggggﬁ oo R4 A LOALEE dHiGNTnk 8080k Hdte

coil springs 49, sink into and engage with the concaved engagenent

receiving pgeksmRoQbtbhg eartridge, 1undh Ehihakekager ildaamasa skhanga dq 4 he
insertion force and a sound which is emtted at the tinme of engagenment wth

the cartridgg hel fgss 44ceARr9RPELBt QL CaRacRRl | LMt Re 16RTR) Sl 0fcd he
engagenent. On"the innernost side of the cartridge Sseating surface 21

there are stepRBERcIH M 1SSEF iGpd e icasdf idds vl WRE chnsentd
limt, which ensures that the engaging positions - 144  at which the
cartridge lrgpgages Middt {46 Cantddudgr helrdens gt apRT oxi MMtel ymich Wi th
the insertion limt provided by the stoppers 35. This conpletes the placing
of the cartgbdgend Bﬁrfjtiget baya0idbhgt Bk estiagar ibhe igartiodar niplgrr s 27
restrict novenents of the cartridge 1 in the forward/ backward direction,

while the | gbbrbandtsbdeq@ddd h@er sghy i Rgnanaldeqwal by sti bR as 25 and 126
restrict novenents of the cartridge 1 in the right/left direction. At the

same tinme, bbgpedpteet bRgureHbersSt30gatenpmessed ratrele uicisert.i on edge of
the cartridge I, and the detecting nenbers 30 press the operating parts 3la
of the detecting g¥hhehese3lirand GoEEtLTIHiIYK skgbal /rspeutiputt @divd
detection signal is outputted to the control circuit, which operates the
| oadi ng not eec6tdihy Lhi snenbegirpanttibhereont kol opitieudilt digk swiitceh isuch
that the driving neans will not operate in accordance with the operations
of the detegbiiBgdSwht ehesnddntoohher ehytrakigel, t epessiill € heompelsf orm t he
foll owi ng | oadi ng operation. That is, during manual | oading, the insertion
force to inseetnenrtieithectray &btiSaTantdiauiodslarappinedwWay ke iearddddlge
1, the insertion force is transmtted to the tray 20 through the stoppers
35, and manuabrkeadhbgoetuthestnay 20ei Bpaithe maisk uhidt al4@refritdae opti cal
di sk record/reproduce drive is started. Wiile the tray 20 is being | oaded
manual | y, thébepeet asndnswihthgfaoedshown) ohet betticay deétséctsida tdiegnal
i ndicative of - |45

cartridge will not contact.

However, in the optical disk record/reproduce drive
according to the present invention, since there is a
possibility of contact between the optical disk and the
cartridge 1 when the amplitude of the swaying-induced
vibrations becomes maximum during spin-up in the event that the
mass eccentricity of the optical disk housed in the cartridge
is large, the primary resonance frequency B of the rubber

dampers 1 is set to be higher than at least the maximum
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passing of the tray, a drive voltage is applied to the | oading notor 61,
and as the drive gear 66 which follows rotations of the |oading notor 61
rotates, automatic |oading of the tray 20 starts. At this stage, the spring
constant and the pre-loading force of the coil springs 49 which urge the
cartridge holders 27 are set such that the follow ng relationship holds
between the insertion force over the cartridge 1 into the cartridge hol ders
47 and the manual |oading force upon the tray 20, whereby manual | oadi ng of
the tray 20rb%ala%hau_rr§9legﬁéﬁ&yp)xa&f nhOfoghe Lartisikdge inepnt be M@y 0
has conpl eted: Insertion force over the cartridge < Manual |oading force If
the force rebathersBiypagboue cbstaRROBLEGedn0dWNS i dahe difdy A4 st ts
before insertion over the cartridge 1 into the cartridge hol ders 47

conpl etes, apdrehapgri Adr9hqt Beidisk 10 stored in the cartridge 1
accordingly fails. "On the other hand, during automatic |oading, with the

| oading switch (neh shewple9bntheniBhRidRit 140 dahpkhe repiesal m%'fyskae ,
record/ reproduce drive turned on at the tine of the conpletion of placing

of the cartgbedgedls®mnd he hla¥w2Beval Gf L ¥Es Vot tage tirgvaprkl BEstogh hesng
| oadi ng nmotor 61, and as the drive gear 66 which follows rotations of the

| oadi ng ot ehebles Plaifs o fadhematd et 98 de G2 WA béay: 2-id@rdiSredd  he
structure according to this enbodinent, after the cartridge 1 is placed on
the tray 20tof okelmash g @1 tdieiddiay 60 46ough2@nandahper cashpé dgesd 4t o
the main unit 140 of the optical disk record/reproduce drive, the cartridge
1is inserted asrticho1§l Hdevkheneartbhedgeqleon ft R eCarbhicdge sRald Y.
surface 21 and application of the insertion force is continued, whereby the
| oadi ng operation(rsueoApbetedrrtA hBBHiMeBRES, the operation of inserting
the cartridge 1 al one serves the purpose, whereas a plurality of operations
realize placing ofigbe tainrdwlge ¢, andtheadighg 26f ahBes? rayr205h 54 heow
conventional disk record/reproduce drive. Further, since the conventional

di sk recor dar ept el ger €ifd Meed enShapekdd ke anboxrubesh LoVt 868, a Hirpnt
wal | surface for the purpose of positioning the cartridge relative to the
tray, the opetat honegplpladi pgrtbecdisk otetvherft nay ophiilca lavdisti ng t he
front wall surface during placing of the naked optical disk on the tray
makes peopl ecteel/acprodgctedlring. abovedeng sonceea firay whesershape is
approximately the same as that of a tray which generally seats only a naked
optical diskmbayihentisefl dlsetpeedaraty 20yavhii Ton hash sSle Fisg StruciHEWes the
according to this enbodi nent, the operability for placing the naked di sk on
the tray w Flowobfgie peqpkeca Wwomglbedlinngofl mnhaddititendgsl need ke
freedom of design of the tray inproves because of the absence of the front
wal | surfaceptitalslipdssiebbedt@epsedachki dhi ge aget desipt Wi olf tlae ghtsk.at a
better design effect for instance instead of using a function-oriented
design. Still furtherptirahdiskruetenrd/aeeording dm wechiscorddig to the

present invention will now be described with reference to Fig.
1. Denoted at 140 is the main unit of the optical disk
record/reproduce drive which is generally divided into a
loading mechanism 190, a traverse mechanism 191, the mechanical
chassis 60, the tray 20 and a disk clamp mechanism 192.
Fig. 25 is a timing chart of the sequence of loading of
the cartridge into the optical disk record/reproduce drive

according to the present invention.
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enbodi nent, after the cartridge 1 is placed on the tray 20, for |oading of
the tray 20 and the cartridge 1 into the optical disk record/reproduce
drive, the cartridge 1 is inserted as if to slide the cartridge 1 on the
cartridge seating surface 21 and only if one noves his or her hand off from
the cartridge 1 as it remains inserted, loading is automatically started
and the cartridge 1 is nounted inside the optical disk drive. In other
words, the operation of placing the cartridge on the tray al one serves the
purpose, whereas bhgcgeavEntianals glégrf@9@59@&%9@@;%%%@8% 8%e
three operations, i.e., pushing in of the cartridge on the tray 20,
placing at therhiight ROSht tAB. tPYSNLPY | PeRELACALT BY1 OF s Of X SW 4iChi Ng.
Moreover, it is possible to realize the neans which detects placing at the

right positihop aftersplAsiNg efr bhsnsant thdaerdy and:heading:i gt {he fLay 20,
the | oading driving neans "and the 1 ke in sinple structures instead of

maki ng t hes 18X  £S Iapl-e sty J : Al
reliability?n%$gﬁéﬁ Bfegggrggqgﬁ%éd?ﬁéﬁi%%%%iﬁﬁ#%%ﬁéﬁ%ﬁ%gghgﬁﬁggﬁk%ﬁ? of

the present joRveRL QR Wbl ; Bow psadeseLibed, W Lth {@5%@%§§if&;%-lé‘aﬁj and
46. The cartridge holders 27 serve also as the detecting nenbers 30 which

drive the deteeki Bgiswht ¢hEs 3ho¥h) Chafidnclhi 9BSs@syStad & delgatd NG, RANS of
detecting the conpletion of placing of the cartridge 1 at the 1ight

position ingkthetki nehaphef e ede- t148 20.enbodi ment, and the detecting
menbers 30 are omtted. I'n this enbodi ment, switch pressing parts 27e

protrude at the edges Wi eReArEhOR it RBOPPASIEs1si Kle dh tthe engagh N part s
27b of the cartridge holders 27 in the opposite direction to the spring
receiving pégb@%ts@ﬂﬁcﬁ%b tire 9pesal EBPeBArd SLoxkhi R jbe1det&etidhing
switches 31 fixed to the chassis 60 is faced with the switch pressing parts
27e. Fig. 4%nshewsyt he det eghirggswitch 31 as it is before attached. Fig.
46 (a) shows the sane state as that in Fig. 13 in which the cartridge 1 is
not nmounted to thg $Mayced opirGhhd Sobn 2 he epeehedgst it &sniit dhipsostage,
the springs 49 press the operating parts 3la of the detecting swi tches 31
in the switeBrpireggkng partse2hedFa@pré& i)k aRows paslatielt hat dihe
cartridge 1 is being nounted to the tray 20, with the front edge on the

bot h sides obatheagcgpbriidge pnesshagshhe tergagiend nRarics 220 and hence the
switch pressing parts 27e away fromthe detecting switches 31. Fig. 46 (c)
shows t he engagiriggpalten@dmasisd mkmeno@ndhengagel tibntdhe wondaveding
engagenment receiving parts 6 of the cartridge I, with the switch pressing
parts 27e ofjobhe26ar thedgbyhebaelst2Agppheepangttibe Eeer alliang ipay tof Ika of
the detecting switches 31 again. Hence, the detecting switches 31 output to
t he control Hieg swearsd anstlghahk riviii dhecot tlespensisi tdl ¢ hetsaer pes oh short,
operations that the detecting switches 31 are pressed at the operating
parts 3la, lLefibdhetepyessot;e pnedsdsedhe ddd@of the loading job 123, a clamp

preparing job 125 completes during which the clamper 84
disposed to the clamp arm 73 which engages with the projection
130 disposed to the tray 20 is positioned relative to the
cartridge 1.

Denoted at 126 is a cartridge positioning job of
inserting the alignment pins 102 into the positioning holes 3
which is formed in the cartridge 1 and finishing the positioning

of the cartridge 1 relative to the tray 20. At this stage, an
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again, the controlling neans senses nounting of the cartridge 1 in the

ri ght manner and outputs a drive signal to the |oading notor 61 which
serves the driving neans, so that |oading of the tray 20 is started and the
switch pressing parts 27e nove away fromthe operating parts 3la of the
detecting swtches 31. In the structure according to this enbodi nent, since
the nmenbers holding the cartridge 1 also detect placing of the cartridge 1
and |l oading of the tray 20 at the right position, it is not necessary to

separ at el i I iz\iN f.aryth t j: i1t C - of
p y di;sR9s8 r9r k¥ gz_o@e%asrtrgdgtae ?O%th(btn'lr?}g; Swit Gy céa%}erdﬁwt'

parts does not have'to be increased, "and costs of the opti

record/reproduce @éh%FeBSaE educed. 5 Af: of EVRNdL PIe] §kedyeh gd&ﬂ?%,@r{e t he

present invention wll now be described with reference to t associ at ed

drawi ngs. thkeckﬁnbslggg§ebh©5tOw%h%hd%%@éqyﬂ#ﬂﬂi<¥Héﬁ%ﬁ%%é”&@ﬂ&béfhéh?
present invention as it is horizontally and vertically installed and as it
is vertical ls%iit@%%@' bed Bgt_(e%i%%e%ﬂgcﬁ@é' 10 98¢ Rsdd 8ot PRe it Syir

e

enbodi ment w | described in relation to a state that the di sk | oading

drive 'S_'”%békbegBboékéOPéééHVedpﬁgggﬁéngtéﬁbtﬁﬁké%ﬁﬁﬁ@théfé§”§'&P1tﬁé
reproduci bl e di sk;~such as a nusic and a DVD-ROM and a recordi ng di sk,
such as a DV¥RrRAVuguhesendi apBt 8fats Sf Chhe 121 S AN dbefd K%@{ﬁié}f@d% ed.
These di sks as a whole are sinply called naked disks. It 1s the formof a
medi um t hat 18 Headipggmechani sm consi ders, - 150 and a
recordi ng/ reproduction nethod, a recording density and the |like are not
limted to the exapphegidgsenibed, aboveri Mexts; ai gesedi ptdon Wdile Nowbe
gi ven on a | oadi ng nechani sm whi ch handl es bot h naked di sks havi ng

di fferent SU&@in%%ﬁc}% the sMyandnd emsand;a ?@@s"s!eﬂ&?f‘i@{ WhE 8 nakpd

di sk is housed. First, an overall structure of a disk |loading drive wll be
described, andosthuctures20f LRereespestitienRobid eme Wald: kg be sdescri bed
in detail. A mechanical structure according to the eleventh preferred
enbodi ment eflifhhgapegsent invention, being simlar to as described earlier
inrelation to the first preferred enbodi nent and the like wth reference
to Figs. 1 througbedotuiil htnotobes C@S&iélbaﬂléri(i}oirﬂgjlﬂlﬂﬁﬂﬁyri drancieled ric
structure and operations of the disk loading drive will be described with
reference tepkhgse dottdhrooughsbds fHigudd the achkeeknhsid uat uhe @i agram of
the disk |oading drive according to the el eventh preferred enbodi nent, and
these illusttamhpd, aregtensedwanht RReciclatibk rbaar, d th20 adescriched above. That
is, a laser driving circuit 430 operates, the optical pickup (optical head)
99 irradi ates thepdhskedtWiBb 1aserecartly gbproeaeeVjdydalremgnih ofh tthe:
optical head receives a signal fromthe disk 10, and a reproduce signal
processi ng spiadit #3topr 60esseattbethkghdkk Benoted abt4321i iakup 99
nodul ati on/ denodul ation circuit, denoted at 433 is a RAM of a nenory,
denoted at 484ordsaipentr akapsocessangeunirtd (B4 theand sk .15l

Being approximately opposite to the sequence of the
cartridge loading, the sequence of ejection of the cartridge
from the optical disk record/reproduce drive according to the
present invention will not be described in redundancy.

Mechanical portions for executing the respective jobs
referred to in Fig. 25 will now be described.

First, as shown in Fig. 2, during the cartridge placing

job 120, the shafts 28 disposed on the both sides of the tray
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denoted at 435 is a personal computer (PC). A tenperature sensor is built
within the optical head, which neasures a tenperature in the vicinity of a
recording filmof the disk 10. Denoted at 436 is a PWW driving circuit of a
notor system PWMis the abbreviation of Pul se Wave Modul ation, and this
circuit is adriving circuit which requires to supply a constant voltage as
a pulse as shown in Fig. 98 (a) and change the wi dth of supplying pul ses so
as to supply a current corresponding to supplied pulses to the |oading

notor 61 i noacgekdance Wid Byt P PP YionG: Whath 28c sShaed NnFtde AB{Pe

Since a PWMdriving circuit allows to nore finely set a drive current for

the | oadi ngowotae Bircsehp Hé_lée%oiiﬂﬁh?&hc%f@@ta§%ﬁ’ri’@§@ Hd T aMay e
not only elimnates the nécessity to change a circuit constant or a drive
UEChan'S”‘b%ba%%§°ﬁ%%ﬂ%bk@%b%s4@OW%EQNPHEQPckﬂlogﬁﬁﬂdq¥1ﬂH%fﬁﬁéﬂghce
inprovenent in reliability of the nmechanism |In general, since it Is

preferabl e thakra1hoadiyRd taREEALEON NS UMY AGIUAla AS&d ScHOW rdher e
is an inconveni encé that a shortage of torque attributed to an abnornma

di sk and a Lewekemperatubemakepairk sl PROS A R WRIRRY tyia 1digle al t hough
the gear ratio, flrn1spe0|?|cat|ons and the like for the | oadi ng mechani sm

are set assupyBgeesitanrdacdydhgkpafecordbRgkho thec PIESENT [SWeNnEipN.g i N
accordance with'the Ioadlng/ejec?lon operations at a guaranteed tenperature

- 152 andta.henparat HEep 8OV 6 ONWBAL r1 448 1SPRE £ Caf i anso ity fidmvar e
are changed outside a guaranteed range of | ow tenperatures (5 degrees or

| ower) whi chhienes easedde l1QadRard be 10adi g mRehanicsa stheipgahlemabove
is solved. For nmeasurenent of a tenperature for switching, the tenperature

sensor of tReneptidcal 2heath b3S asedheFigScadd pand 120 sshew Juafides HdNg
| oadi ng and ejection of the PMMdriving circuit of the disk |oading drive

according taikhe peesesl dhventhenysMeasued RItongibBeyyerti Cdnaxes 4t a
pul se supplying anmount in percentage fromthe PWMdriving circuit in

response toza refenhengauvekiagpenwhi, | enteaswoedlaengo he choniizentali axes
is an operation tine. Hence, the profiles represent a relationship of a

speed rel at kveep® parelapsedskireonFekeirnshanee.rtiri dgee eveRird hat, the
pul se supplying anmount is 50 o at the reference voltage of 12 V, a current

correspondi ng to Hekvi nghatl@addnstdd M tagedobnbtNei $o58ppL1 echd a ahe

nmotor. The PWM driving duty (~) satisfies the relationship of X< A<B<C

< D < E. Figer48fapdshawsha ptafi ke ddricagrieadiong ofitke tRW
rack-and-pinion action exercised by the loading mechanism 190,
and the loading mechanism 190 is disposed inside the opening
60a of the mechanical chassis 60 for loading and ejection of
the tray 20 and comprises the loading motor 61 and the loading
gear system 66. Meanwhile, there is the rack 40, which engaged
with the drive gear (output pinion) 66a of the loading gear
system 66, disposed to one side of the back surface of the tray
20 along the loading/ejection direction as shown in Fig. 4.
Denoted at 41 is a metallic shaft which is parallel to the rack

40, and denoted at 42 is a bearing holder which receives the

shaft 41 and is fixed to the mechanical chassis 60. The cne
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driving circuit within the guaranteed range of tenperature (normal use
tenperature) . Denoted at (al) is the nornmal |oading operation, in which

t he pul se supplying anount is increased fromA ~ to B o during disk |oading
which takes tinme and then fixed at B o in an attenpt to reduce a | oading
sound, and particularly for the purpose of elimnating a colliding sound -
153 of the clanper and the disk during clanping, the pulse supplying
anount is set to a mninumvalue of X o at Tc which is the timng of

cl anpi ng of sthe dirskheFRlLowbRg ikhicse AYiiRg LIaYald RE Ao tihgy thayerse base
noves (TB raising/lowering) which requires large force and ends in

monent , the pylLge,guppl v g AMUNL-41S dniaRear ¥oi pergasead, ditrfd&djbevcﬂi'é le
fromXoto C%. Teis the timng of the conpletion of the [‘oading. The

fol l owi ng pariredceenr §apPRdsLL O hhgh-Lpad | oading, whighe i | 4, he deseriped
next, in which the pul se supplying anmount is increased continuously even

after Te uppl0rfeOgWhighst 81 bbesaMENtnatndfieatd iB1 Ton A8 & F@Plﬁrﬁg the

suppl ying anmbunt iS then increased further fromC o to E o, and t time

out occurs atsthechine13+:Rgnptedeat 1682bairs st bggh&;%gle%qnlgoaﬂidag &he

operation. The pulse supplying amount starts at 0 and goes ‘up to
during the gdisk,headhingnhQRELat @My BYLNES Ble BOndHTiNGthe (B tray 20

rai sing/lowering operation. Since the operation of opening and closing the

shutter of thepcanbhidgsg GB@QQ@$_d@H%”@E@%tQBgapb%qE%%%tQﬁﬁx@ﬂyhﬁ£¥yﬁ¥ﬁ
because of bendi ng, tenperature-induced shrinkage and the |like in the event

that the capbnkdgeeliot PReshuthghiand thaskiike car e smplded selenenis.; a large
| oad occurs during transportation of the disk. Further, since the sliding

| oads of thgogattbhdgeidn atthewshitt senAbdrtde thickea b pet ggser and: 18d ifapage
occurs between a belt and a pulley of the | oadi ng nechani sm because of a

change withobidmy deftechimdRsm 581 &y £ of e 1decrRases « Pali ob, I POSEss a HaAar ge
| oad - |54 during transportation of the disk. During the disk | oading
operation ungdghiaghpebitead whi eRei s ratt bobukedeke riikaRsPRt at iR i6fi &
cartridge, etc. , even the disk which couldn' t be loaded initially at B ~
i's | oaded WyhheHt acieati AgidingoBE tael hrgkast hacarRurt ichanges t @ He O
time el apses, and the TB raising/lowering operation, too, is perforned at E
~, whi ch nakgsnilepassbbl eoto realize a structure which will not cause a
trouble during an actual use. At this stage, tinme out is set twce or nore
t he normal | oadi nghti seutedd dben Prud SPols U Vil NG cdMipEn iatlg tHhEe sout ties
raised to C o and then maxim zed to E 0. Fig. 49(b) shows a profile during
| oadi ng of £hehP¥WM Os i figp cdd ik ttoaItsd er tdee quarant eed reeripesaat wiesh

Al t hough the pattern of changes occurring in the profile with tine is

al nost si m the émerdmat?2 Shewi cihnibi gisdséad)sq atsheodbeyfredlp ranckdlhe in
operation tines at different duty ratios are different. Denoted at (bl) is
t he normal &ahidiewy igpepatpendiAsdam g theatloadiagdegpecti banddfeat thslofearly
norning in the mddle of winter, the pul se supplying anount for PW at a
guar ant eed tkaperay B, strat tas catn Buadandnbs shenny ablsedht s Graapdd &I ias

hi gher than B $ during (al) . At the tinme Tc which is the timng of

cl anpi ng of gtbevdi &k e aampunto meveethtoopenenwhi hin s ducghenrt itdrawiXho
during (al) . The anmount then gradually increases to D o, during which the
tine Te is thedivadihghtherzp?Pl endohidimes disposed to the back surface

of the upper base 83. In a condition with the tray 20 already
ejected, the opener 29 has moved to the position which is for
opening the shutter 2 using the cam guide, and therefore, as
the cartridge 1 is placed on the tray 20 and the tray 20 starts

to be loaded from the fixed state that the tray 20 is held by
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I

- 155 In general, since a |oad upon the | oading nmechanismat a | ow
tenperature increases to be 1. 5 tines as large as a nornal tenperature

| oad or larger, a certain tinme point corresponding to Do is set as the
time 2T and time out is set as the tine 4T, thus ensuring that tine out is
4 tinmes as long as a normal |oading time within the guaranteed
tenperatures. Denoted at (b2) is the high-1oad | oadi ng operation, which
corresponds to (a2) although the disk | oading operation is perfornmed with

the pul se_syppl ¥5pg3ABENECLREREST NI he DLy PNS e ds om B qyafdars 4he
time Te. Thus, tine ouf is set to be twce as long as a nornal loading tine

or |onger oukshdadthe1gyaranteedssgipEr i &Sy orRd chiker RUlSH aHEBE%/!{}Qe
anount is set to becone the largest E'o after becomng D o at "'the tinme out.

Fig. 50(a) éQ@W%c%iBh0$E|éhé“&ﬂé%%rebgcé£€9g9£ die, R drbyeRgiehr idne
wi thin the guaranteed tenperatures. Denoted at (a3) is the normal ejection

operation. FhenpukggeSURPkYENGHAMRUR 2 S 5301 th@ e tAdY PUMAQ UR I |
the tinme Tc, at which the clanper and the di sk get di sengaged from each

other, to tBeeeby SHRRhEEStReCLaPPRE t&lBaSHNTa SOUNSH hAQWp A tifavel ing of
the traverse base ich requires large force and ends 1n a nonent takes

place until yirhedpih $@8eSHPRL YhHS 3R §frt§'ie9%QOtsQ_n§ %H@ga/ﬁooigru%rder
to reduce a | oadi ng sound. The di sk ejection operatidn conpletes at the

time Te. Thepkakbovhmon £eLiPohGresRONGdihdbshpheadsl.oadi pge dHhich -
| 56 t he pul se supplying anount is increased fromB ~ up to C % and

further up boi§ @pendd M HRUYisk BELstQ 2T Md Rar@sPefHe 10can O8L tdidhdddre
point T corresponding to C o pul se supplying anount. Denoted at (a4) is the

hi gh-1 oad | gadhngh®Reald1emoBYE| 910 abhe: i -t iead Hoadpd PREMALE Abvesd NCe
the TB raising/lowering operation is perforned at A o, and C o and the

di sk ej ecti emogper abh athd SRR oMRY ah &cBorBafcandiEhoejédtisnpossiHd e to
di scharge the disk without causing a wong feeling, and hence, realize a

structure whirey M| | ti@tomaise 28 Mokl enduhikngppds a€E Ud] réisei od s .t Hd Ne
out is set to be twice as long as a normal |loading time or |onger, and the
pul se suppl yiirgcaidUNteksrsbbdt abbeegnantihe heakgest: PN nidvide aut .tHd g
50(b) shows a profile during ejection of the PWMdriving circuit outside

t he guarant eedstegpeiatucesn benatied atf ¢b3) cllsstihg rertalg.ej ection

operation. The

The clamp preparing job 125 is realized with the disk
clamp mechanism 192 which operates as the tray 20 moves in the
vicinity of the loading position. As shown in Fig. 1, the disk
clamp mechanism 192 is attached on the upper base 83 and
comprises the clamp arm 73, the clamp pressing spring 76 which
supports the middle part of the clamp arm 73, and the clamper
84 which is disposed to one end of the clamp arm 73 and
positioned at a through hole 83a which is formed in the upper
base 83. 1In this structure, the clamper 84 fixes the disk 2
to the turn table 91 during mounting of the disk 10 to the

spindle motor 90. The clamper 84 comprises members which can

be split into two, one above and the other below, and houses
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pul se supplying anount is set to be |larger than the pul se supplying anount
for PWM at a guaranteed tenperature, assum ng | oading and ejection of a
disk early norning in the mddle of winter. First, the pul se supplying
amount is set to B o until the time Tc , at which the clanper and the disk
get di sengaged from each other, to thereby suppress a clanper rel easing
sound |l ow and ensure the reliability as the first priority. The TB

rai sing/lowering operation, too, is perforned at E % the disk ejection

operation ignpepforaed; ati & 0. ]Ih?dhh%%oﬁe IS vt PRe-pliPdose 6%”%Eﬁﬁ"f{b oad

the di sk ejection operation. The l'owi ng peri od corresponds

| oading, inowhigch $he Ry %ecsUPR %ﬁé@@ AU S Repgased cont rﬁ%{%ﬂesdﬂ/ to D

Oup to a certain time point a the tine 2T, the pul se’ suppl g anount

s then inceased up. 9.5 laﬂgn of B0 000UTSe B cLhect! MEnd T YDy s

general, since | oad upon the anismat a OM/tenpera ure

"ncr eases t o haod , gﬁmmr@éeﬂar@%l%% RoNALAALLLETREE AL URec L pag oF i ger

time out is set to be 4 tines as ong as a n ejection tinme wi thin the

guarant eed [eanerahynesq P?é‘Pé@dcr?é RS guhgn bl Q}@e'r@é&’n@if&tél%du 5 o,

operation. Thé TB raising/lowering operation is perforned at ~ an

and the di skpks ghfpkedsat rP.UanfcEqq <t At R0 (2 3ROW Lhg Jige 2T. Fig.
12 shows a control system Wile the above shows the proflles by

tenperature and byygedi gyp Tp*i‘e%m%l%r £5e0hLs Bs RLOL enk eardi g %Q”é&oéhat
appar atus whi ch changes a profile’in accordance with an 1 ndividual

di fference, tgeChangseWdh ftl'o%%saBQth@ th&e Gnd GARId $8ScRe AipNe PG L CUI t
436 which drives the | oading notor 61, tiner nmeans which neasures a driving

time, a detegtigngqSWd sWdadr Wi ¢8 fiPEec?é 2 Ts"ﬂ%p%‘é@pb%'mlé’}fl i@%x‘?&cpr

ejection of the tray, the cartridge or the disk, i.e., |oading the
conpl etion, ;GORLEOLLEBGgHERGS B Eh QA H 514 het}@éfé/eléloé t@g&idh hole
accordance with a prede?ernlned profile, and - 158 cal cul ati ng neans

whi ch execuges psedetertidied tal Wipt enthe acgRpdapger i tdn@ {d VR her
processi ng nunber corresponding to detected | oading the conpletlon and a

nmeasured ti BBgeThe CANIIQIMY BEMBINSs ashsts @ sdibVerbt PBAE N A0 danae
with a result of t he cal culation performed by the cal cul ati ng neans, and

converges tgur@fcenhqosktinupbed tHS BB hd Ry IrownGnyMpRE MRQicSering

cal cul ated in advance. The tiner neans for instance may be contai ned |n t he
cal cul ati ngpaeanszawhich are fornmed by the MPU 434 and the PC 435. The

cal cul ati ng neans assigns drive processing nunbers to a drive profile which
is along the driveigrobike shews knrEigtidfshap berwewer ¥ hpr edetkemangd
unit or every certain period of tinme such as an inflection point as shown
in Fig. 51(hpchbnesRasEs ahber Naldie yob 0ayamjoari tédr the dppar bakk @3 drihvg e
processi ng nunber upon detection of the end by the detecting switch is

| ar ger thanrag.optbmkhdwsvehpr neeaantiganunhasswii €lo.i s Te@lreuliat ethd n
advance, but decreases the value T if this drive processing nunber is
smal | er thaprbhecopbhmaBondibpbsehapraghicntbechieon ipbitrhangl Selnecthedtas a
poi nt of engagenent and di sengagenent of the di sk upon hol ding of the disk
by neans of sthe «ff ahperraon2bheasurhe tablye? Whildhlesoirst ¢ tintsasiet tige kiblidieng
means in particular, it is possible to reduce a noise which is created when
t he cl anp nebhani sminetleases ddid aredenntebesciting agrond exanphe lioaddetai |
with reference to Fig. 51(b), the drive profile during |loading is divided
into flat -of58he tray 20 comes to the completion, the projection 130

contacts the receiving part 73a of the clamp arm 73. The clamp
pressing spring 76 always urges the clamp arm 73 in such a manner
that the receiving part 73a of the clamp arm 73 moves downward

about a fulcrum which is in the middle of the clamp arm 73.
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portions and inclined portions at inflection points, the inclined portion
between the inflection points P and Qis further divided for every
predet erm ned period, and drive processing nunbers are given to the divided
portions, starting with the snmallest one. The range in which the profile is
to be nodified is then set as the drive tinme T bearing the drive processing
nunber 2. The drive time T is thereafter adjusted such that the |oading the
conpletion tinme Te detected by the detecting switch showmn in Fig. 49 wll

be located dukiRa theopestodnbeaard 5905Q@t%hvles@@%%%%le@gowﬂ%eué Ji, this
case, the calculatlng means may assign uni que valuesS xt to drive proce55|ng

hunbers x other cthafytiig 9RLE M, niThele Niang @9‘@1 T3t pi XbsWed e, drd ve

processing nunber x is at the end. The value may be a negative val ue when x

is the sanme,g3.Qr t8EBF €6 rfifal e QRIAJER | SISt cHNE tdEh¥e, PEGES ST 19
nunber upon detection of the conpletion and an add time to T are controlled

with referepggtt endabl 8nder !y thith Gase rdrhe Ad Ve REICBSSHNGhBUNDEL D 1S
cal cul ated in advance as the end position of the profile with a | ow cl anper

noi se. That thg, fNomitSed¥t ortbhtheosgh 44n 16 hdvONAE? td e tderft 31 <
t4, and t6 < t7 <t8 < t9. Table 2 shows specific nunerical values of an

add time. 6Qion dabtrelygbekven PERCES ShHPILSIPE 789N UMDer Adghd | TRy H Ose
ttIt2t3t40t t7t8t9 tl <t2<t3<t4<0<t 6<t7<t8<t9 Table 2 Drive processing

nunber and Add kiR tigs Hpbhi, V%oweqz%ersssmgé%%%@t&%w% Agd deir™®0 tih i ch
t - 300- 200- 100- 500+50+100+200+300 Alternatlvely, t he cal cul ati ng nmeans may

be realizedyhy1mi tidddingRi1dithef 2968 xovhh Bstyaennt fig; end uindes, x and
chucking of the disk does not occur and the clamp 84 accordingly
remains standby.

The cartridge positioning job of inserting the alignment
pins 102 into the positioning holes 3 which is formed in the
cartridge 1 will now be described with reference to Figs. 6 and
10 through 12.

The alignment piece 102A comprising the alignment pins
102 directed vertically to the cartridge 1 can move in the
direction C, as paired projections (cam follower) 108 which are
formed in the side surface of the alignment piece 102A engage
for free sliding with the cam grooves 109 which are formed
approximately in the shape of the letter Z in the slide cam 100
which serves as a cam member and as paired cylindrical
penetrations 102, whose cross sectional shape is pentagonal and
which are formed in the same direction as the projecting
direction of the alignment pins 102, engage for free sliding

with cylindrical projections (not shown) whose cross sectional
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an optimal nunber N by a coefficient Atine and adding to T. An initial

val ue of the major drive tinme T can be sw tched depending on an input from
the cartridge detecting switch, a neasured tenperature, etc., thereby
realizing a profile which handles even a difference in nmedium a
tenperature change and the like. Describing an enbodi nent of the
operations, the controlling nmeans drives the notor 61 through the driving
circuit, in accordance with a predeterm ned profile. Assum ng that an input

is recei vedship® t Be:headi han tlhe €aEPLBELOMMAGIBCH BFeSM §5HsdYrihg; gid vi ng
at the drive processing nunber 7, the calculating neans adds t7 to an

execution tipetheCRe@spaRdINGH@tiRe gdri ve processing nunmber 2. Next, at
the - 161 time of execution of driving for |oading, since the execution

time correspondi nght0s1hge @fémvﬁogri@ﬁ%séﬂgagéﬂgﬁﬁ ot Frle@NEeldi & 10ng
detecting swtch detects the conpletion a or a smaller nunber” Next,

when the corpkepihen ks odetgahed 7@t ting O icue MRCESSINGNWmer,b, t6 is
added to T. In a simlar fashion, the conpletion is detected at 6 or a

smal | er nunpekpahdtBe1birmes afhexeaut hgnegk cchenngxtc 8¢ i ¥hNgr RHRCESSNG N
t hi s manner, tﬁe time T corresponding to the drive processing nunber 2 is

control | ed sadagntendetgstatbe €REPELLTORsAthbN8edr T Y €ard OGRS SI N NUNMLT

associated with "the smal |l est clanmpi ng sound” such as the nunber 5, thereby

real i zing meeBanbsai 6@k 0br V61 h @xcald=efitn JWic@trN8$8tem 66 and the like
which are mounted to the mechanical chassis 60 (Fig. 1). The
projection 100a protrudes from one edge of the slide cam 100,
and engages for free sliding with the groove-shaped load cam
249 which is disposed in the vicinity of the side portion which
is parallel to the rack 40 disposed to the back surface of the
tray 20 and is opposite to the opposite side to the rack 40.
The load cam 249 comprises the slanted portion 24%a, which is
slanted at about 45 degrees for instance so as to slightly move
the slide cam in the vicinity of the loading position at which
loading of the tray 20 ends, and the extension portion 249%b
which is contiguous to the slanted portion 249a and guides the
cam sliding part 100a in a direction perpendicular to the travel
direction of the tray 20. A rack 110 is disposed to the slide
cam 100 at such a position which is opposed to the loading gear
system 66, and as the cam sliding part 100a moves on the slanted
portion 249a, the rack part 110 engages with the middle gear
65 which is one gear toward the motor 61 than the drive gear

66a of the reduction loading gear system 66. The rack 40 and
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Fig. 51 (c) shows a change in profile during ejection, in which the profile
is divided into flat portions and inclined portions at inflection points,
the portion between the inflection points P and Qis further divided in
predetermned unit tinme, and drive processing nunbers are given to the

di vided portions in a sequential order, as in Fig. 51(b). The range in
which the profile is to be nodified is then set as the drive tine T bearing
the drive processing nunber 1. As in loading, the drive tine T is

thereafter agdlugt-edesyehrthah §be @i skndhgehargbndeibe SONPL €100, tines Te
will be located during the period bearing the drive processing nunber 6.

Thus, the tipBafem@niesRendicng HQduhe didawe g, 0GR dig, MUHefedrd Sire
controlled during the ejection operation, which realiZes quietness in a -

1 62 si m Lan comeger 410 Hdgfh dUel fgal 0adiRgesSiPeRihY vy tPesgLhble d&ar
change a profile in accordance with an actually neasured tinme during
| oadi ng andggiegti 9n &g, feser ihed above - gusetness b§r€n§@®§diérbﬁéﬁbed ,
foll owing manner. That is, a profile which wll not cause a cl anper 'suction
noi se during,l eadi Bg;QE aamedhymisecal culipt ed oy advanct @-d-pading 44 me
is neasured, "and |l earning control i1s perfornmed as for the timng for the
cl anper 84 t@chahdntbe goskiWhi oRoiS itheeRIAGRMRAL Wi fdik SpiNdlg, not or
90, thereby reducing an inpact noise attributed to suction force which is
created by @_ﬁ%ks;&li@ﬁp,.:;@gp@@ame@pameo FREnNet2a8d §hec Meognetdctakererl 20
Further, it is possible to nute sounds regardless of a difference in
cl anpi ng ti gkNgnh8MdKL B 1aroiRdicyi dyhah g féerefca Rfqithe olfoadkngr spcimni sm
a change with tinme and the like. Further, cartridge detecting nmeans is
di sposed toahaethéa¥aﬁosl§@iﬁ% b&r€i 560N $ds ar S AHd idgaddn Hdedi dm
other than a cartridge upon the conpletion of nounting of the mediumto the
tray. Standandppr akidges swhkehcdmh N0l devas Charpgroseet i ORs NS e i at dihwnd i ne
of | oading for the respective situations are calculated in advance. A
| oadi ng ti mehiScamRapiREandol, eanditig: canighalentSpRaEf DIed s ket hehe
timng for the clanmper to hold the disk which is in engagenment wth the
spi ndl e not pbvembateby P ereNbbhgsatdelayechibaadbparheabnk NgoEbising to
nmounting of different nedia to the tray and reduci ng an i npact noise
attributed taisuatkeopefr@beaewhi ch is created by di sk clanping - 163
bet ween the magnet and the magnetic el enent wi thout creating a wong
feeling. A profilgswehehinwih IFingt. areahel ai¢l anpelodet aghhdigo NG Becaligd Ng
ej ection of a nediummy be calculated in advance in a simlar manner to
t he above, antefeaty ovet iafearmyhber rmear Bds leaeh ldzarm ,ngheani dol e npa e
performed as for the timng for the clanper 84 to hold the disk 10 which is
i n engageneldb, whhchhes gpitridire thet dbadimgageta sgdtuer 6 amgatiti ved Sehe
attributed to elimnation of suction force which is created by disk
cl anpi ng betrwaeé&nlibeofragnetslanrtk tdaen MAGnetoveel ehensliffartdrerl00tin she
possi ble to nmute sounds regardless of a difference in clanping timng ow ng
to an indi vidduakttdphf Br eddeeaf thhet tapd hdpasebkani dnmawa, citaanget awd h tthare
and the like. In this case as well as in |oading, cartridge detecting neans
i s di sposedatoghhentraynsal Cartirsedgeviaxr ditsiei pgeiishedihgohmaeaedi afmtdteher
than a cartridge upon the conpletion of nmounting of the nmediumto the tray,
st andard profirkesdehki ¢hwhiahni zeom thanpexy ded acHihy anloi gganeatt tieng il of
ejection for the respective situations are cal culated in advance, an
ej ection tihmbehsensagapedithndh¢ exehihgoeconyriodlées perf orhreedaas fistgd He
timng for the clanper to hold the disk which is in engagement wth the
spi ndl e not 8fterhepebyngakinnguph pbssitbireugd prdeentOa ddl aye ik dayaditng
| earning during mounting of different nmedia to the tray, and to reduce an
i npact noi sehatebvbaredlesisdcppentiondagwiincihies direstddrbyhdiosk i anpi ng
bet ween t he magnet and

parallel to the surface of the disk which is inside the

cartridge 1. The slide cam 100 and the alignment piece 102A
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- 164 t he magnetic elenment without creating a wong feeling. The
cartridge detecting neans may be di sposed to either the cartridge or the
mechani cal chassis. According to this enbodinent, tinme out for the disk
transporting tine is twice as long as a standard tine for the
above-nentioned PWM profile or longer, and the PWM driving duty is

i ncreased at the end of | oading and the end of ejection, which in turn
makes it possible to enhance the reliability of the | oading operation

agai nst a clRangepwi §dsdi B QCGUIING 1l N ke rubRer adhesbeht @and.d hedi ke,
i ncreased | oads upon nechani cal portions, etc. Further, the tenperature

sensor is diggpesed enkhe; df hve r apd { Padbnon b6 ROk FBd, Raset @ & on
power-up PWM profile, which is different" fromthe PW profile aimng at

qui et ness dggcrjhed,ahoysnsabr ofndel Oy ARy ORSEAL T O Gyl AN LRING2, the
tenperature, thereby increasing the nunber of revolutions of the notor and

ensuring a Lopdye QE3FNsY -8 LREr AR &N diRad J4pand gadingyvhirhsé s siarted
in early cold wintér norning, and enhancing the reliability of the |oading

operation aggknst,3 obapgerwrhbhet hARe@ccurring in the rubber, the belt and
the like, increased |oads upon nechanical portions, etc. In the present

invention, the detggtd Nty Rans pwhisChodel 8ol se the rcenrl gid oni Of 1 hoading and
ejection of a disk is no |Iﬁl§%d to a mechani cal detection but nay be an

el ectric degest iR SAENr BEg@ 1CHANGE 1k5Na POL O] SHHJIELRE, s PRSI 884 . -5 (1H5,
detection such as a magnetic detection, etc. The medi um judgi ng neans is

not |imtediharappeehanicahgdat eahi@Roneblthahinkul nTRY & HRhYSiGalardet ection
such as electricity. Further, a change in profile is not limted to a

change in dgealiben ohetdesiOPer atHiQh LisTBchut piraYhbes i 6HBE AR £ B CalF I8y

supplied to the notor, etc. (Twelfth Preferred Enbodi nent)
the cartridge 1 in the spindle motor 90 and positioning the
cartridge 1 at such a position which does not contact the disk
10.

The assist arms 104 which assist rising of the alignment

pins 102 are disposed to the mechanical chassis 60 in such a
manner that the assist arms 104 can freely revolve. The assist
arms 104 is driven through cam plates 119 which are disposed
to upper portions of the alignment pins 102, as the slide cam
100 moves in the right/left direction. The assist arms 104
supply force which helps the alignment pins 102 to rise, from
below the alignment pins 102 during loading. In the event that
the position of the cartridge 1 does not match with the position
of the tray 20, the misregistration of the cartridge 1 is
corrected with the alignment pins 102 forced into the

positioning holes 3 of the cartridge 1, whereas if the

misregistration is large, even when the alignment pins 102 get
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A cartridge positioning nmechanismaccording to the twelfth preferred

enbodi nent of the present invention is simlar to that described in
relation to the fourth preferred enbodi ment, and will not be described in
redundancy. The twelfth preferred enbodi nent prom ses the follow ng effect.
That is, the alignnment pins 102 described in relation to the fourth
preferred enbodi nent do not exist on the left-hand side and the right-hand
side of the cartridge 1, and there is the alignnent pin 102 only on the
left-hand sigdeAhRREnasatattdd da8rpagit b ORIHRYI ABARE] oASEd & CRRErA dgesd i
pl aced on the tray 20 and the | oading operation is initiated, the shutter 2

i's opened touaisd 1tohe Jrefitideanth=2ida oM thy e ppeneraLd 4 to § it hen§ront
edge of the shutter of the cartridge 1, thereby perform ng 1oading. At

this stage, ;the Jteact ben-forae Qindhepspii 1g2 ofndhe nghybt et 1 2ndayeh OPss
urging force upon the cartridge |, and the cartridge 1 is urged against the

left wall surfgcends QfudM@iedtb&orcd M@ 2br MW d & NG tiay 20 conpri ses

the left wall surface 25 and the right wall surface 26 which serve as a

left-hand side and <& Litdhtr hand skder 9wl des. f oy tde cantr hdges 1g . $dnesnt he
different cartridges 1 have different wdths, the positional relationship

bet ween t he Jrefrkb1walsli nguehacgs2bsandmhbgi ELENYy wakbrsurhaceodhl of idhesEray
20 is defined such that the cartridge seating surface 21 is as w de as or

wi der than the raximem Widthqa@itibg €artridgesudct PEh8r the doading pfsthe
tray 20 conpletes, the alignnent pin 102 rises as the slide cam 100 noves

and the alignaeatvei 8 AlZ-ENgaass reisth ithe rREablkarnRg bel end fltddeing
cartridge 1 . Wth two positions, i.e., the left wall surface 25 of the

tray 20 and]ihe ral 1gsment tRENqt O2ceNohheol8tl- hRad-sideiase fixederthee
cartridge 1 is positioned. The guide shaft 41 is disposed to the bottom

surface of theddtang2@eandshebd havan engagemertthohecettting abatt halder
42 which is disposed to the nechanical chassis 60. This structure using the

gui de shaft t9%t andtthegshaft holder 42 not only allows to drive so as to
| oad or eject the tray 20 without any rattling toward the |eft-hand side

and the right - handeskede ibal &f ithe t0atbaidmehamgablehassisthe, cdutriggal so
effective as a reference for positioning of the cartridge 1 relative to the

tray 20. The,rekeeegcetforcyostidonipg ofi diengardy ildge showal ahi vegt @ he
tray 20 is the left-hand side which is the - 167 side toward the shutter
2 i s openedwiuhi hewabtolesantBetswetsurederegaediagride. Wi dtth seudghats a gap
will always be created on the right-hand side. Setting up of the reference
for positioning reliati ve tie thertwayg2@drn dielics ifamie movidgntarald b eldHd nat es
the necessity of adjustnment of the position of the cartridge 1 relative to
the tray 20pian rekie deitglatt/inef tl ethierectliosn, i nideus eensiur ithg: tdtatt pasitdamning i S
necessary only in the forward/ backward direction with the alignment pin 102
i nserted i nhtespdsictfi ahiengalralre dgeofl ,t e gsar tIr3 dged 1.4 are drawing for
describing a state that the detecting levers 106 are urged by
torsion springs 111, and Figs. 15 and 16 are drawing for
describing a state that the detecting levers 106 are detecting
whether there are the state detecting holes 4 of the cartridge
1. 1In any one of the drawings, the mechanical chassis 60 1is
omitted for the simplicity of illustration. For the DVD-RAM

cartridge 1, a detecting lever 106a corresponds to an

active-side detecting hole while a detecting lever 106b
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The structure above realizes the sane effect as that according to the
structure in which the alignnment pins 102 are fit in the two positioning
hol es 3, one on the | eft-hand side and the other on the right-hand side, of
the cartridge 1. A cartridge positioning nechanismof an optical disk drive
according to a nodification of this enbodinment will be described with
reference to Figs. 53 through 55. As in the twelfth preferred enbodi nent,
the alignment pins 102, 102" are disposed not only on the one side but on

the left- ha@@&b@?oaa@ thear w@tteh@&@t%&e,de%d;ttﬁ% aldignment pins engage
with the two positioning holes 3, one on the |eft-hand side and t he ot her

on the right-handrsi fleg. of 31 el €R6tghdgst lshdin ! henal 4 Oy n 01 008 102A
the alignment pin 102 is forned at the front edge of an arm 102b which

extends in the oppgsitecdi y&€tiOd 0 dheradd animite RidE10%n iy thles 3
respective enbodi nents descri bed above, the - 168 positioning nmeans nay

be structureg s asrt@ipgem t A@@Sdﬁﬂsoaela adj Jpt-aBREs 100t 1 PPI0A LRetMfher
f orwar d/ backward directi on but also in tﬁ f orwar d/ backward direction

relative tosthe ehasgbss1iQt the Poy pese Ofcdiwdderyidwrayingdheion of
positional accuracy. Further, a positional adjustnent nmechanism nmay be

di sposed whigh 2gi st S e 10asi tiren 2ak ikhe, haves Fe a5 uth 4 N8 ructure
f orwar d/ backward direction and the forward/ backward direction relative to

the chassiscnbhepnthesd 1avensg hasechs adishedabaut he foryaid! Hackwesd
direction and the forward/ backward direction, the accuracy of positioning

the cartri dge3sgasnd HO¥evoAultaadi BBa Hech@yllssnh@qaowk Nerd® r-ddiytiea h
preferred enbodi nent of the present invention will be described with

reference t @KFbgﬁevéhﬁhi@Mg@hé’q{t 360 1dM Oy g 88, 0 A It H mledh 1% 2 1anth 26 1 sThat

is, Fig. ows the optical disk record/reproduce drive to which the

thi rteent h poefietr sHogRAbOdI BNt p it G Fe S aseittd Iventionts appld ethodm
Fig. 1, denoted at 20 is the tray which is a tray for seating a cartridge

whi ch housesnapigpt 1683l wHeskbl,0FikAshaBee tbe dechaked ngplictalrdilgh (inot
shown) , and denoted at 140 is the main unit of the optical disk

record/ repredppecdsede. At thhe BBhRHeyNftohdGdganatiedodt t B dSside Lhassis
with legs which conprises both side walls and is shaped as a box of a

synthetic resumreeratadeat idG e dikectiaven & Babger i Mrise. 0ae edgardts
supported by the chassis 60 for free vertical - 169 novenent s, denoted
at 82 is theisiayessectmpaiwhicchtiagtehakdebyihbelévaver s@6 hiad getevEh e t he
vi bration absorbi ng danpers 71 and conprises a record/reproduce nmechani sm
denot ed at 88diss ttheetopt] ithewsiteh el Geattatchgdl dwetdd Oa averses hed deiwn/0
and covers the traverse base 82, and denoted at 85 is the board of the
control cir¢cuitheviiiclecits cat € adhisch tie & hil ottt o swde frohhehehlasgirsida@® |1 n
the chassis 60, the |loading notor 61 and the | oadi ng gear system 66 which
are drivinglmeans for the tray 20 are di sposed on the inner side of the
openi ng 60a which is for |oading and ejection of the tray 20. The traverse
base 82 hol ds theTkpi siddee nittorcOOngwheedrs 106 are always urged by the

torsion springs 111 and are therefore always under a load which
revolves in the I direction about a revolution shaft 115, as
shown in Fig. 15. One ends of the torsion springs 111 are in
contact with the state detecting levers 106, while the other
ends of the torsion springs 111 are in contact with the wall
surfaces of the mechanical chassis 60. However, as described

earlier, the assist arms 104 prevent revolving movements of the
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rotates the optical disk while holding the disk, the optical pickup 99,

whi ch reads out information fromthe disk 10 or wites information in the
di sk 10, the traverse notor 99, which noves the optical pickup 99 in the
radius direction of the disk, and the reed screw 95 which noves the optical
pi ckup 99. The top lid 83 supports the mddle part of the clanper 84 which
clanps the optical disk to the spindle notor 90, and urges by spring force
t he cl anper 84 such that the front edge side of the clanper 84 will nove

away from theaspi adkecreher 18¢erandokhe ehanpeyo84cibxesnhhe diskofophe
turn table of the spindle notor 90. On the front side of the traverse

hol der 82, thatsl hdeeamnly00 MRirGh 18RIaGEHNd hfc;rhefrr&é:@v&ﬁlti%%f 60
i s disposed - 170 so that the slide cam 100 can nove in the right/1eft

direction. Thecshidencany£00hd 5o ¢ed by rt ke Gid da tiam 0eeave 12480 (9. 4
) formed in the back surface of the tray 20, and reciprocally noves wthin
a certain rapgen.n accordance with | oading and ejection of the tray 20.
There is the rack gear on the front side of the slide cam 100, and the
slide cam 100 is drivenchy &heqai geh e @eafaOhde igadhngqgeakt s¥stem 6 in
the right/left direction within a predetermned range as it is after the
tray 20 hasgheenel aadedneAs 1t bRmehnitde i6am1lo@0 HmRMe S ddh ks d i /1£fthe
direction at this stage, the traverse holder 82, the alignnent pins 102 and
the detectipgslievensnhOBoace drbyemnknchhervagti cal adigieshhom the state
detecting pins 107 nove in the vertical direction in accordance wth the
oper ati ons gfinthetdetadjdi l@vens dRGnh&iigned shawsot hed say g0cand dhe
cartridge holders 27. In the mddle of the cartridge seating surface 21 of
the tray 20istherenaizett Wt Qnene iRATd benshore shiargeradd dahecptheds sdml |,
formed in a concentric arrangenent . The concave portion having a |arge

di ameter isaamkange deaseieradbsk feat esv@Runhbheshier CONTAVEs RO WO n
having a small dianeter is a small dianmeter disk Beater 23, and either one
is used in @ggor daneeomi tHe e teuber pdeaRRher thE &t Mok etk th Skivhidydiss to
be nmounted to the main unit 140 of the optical disk record/reproduce drive.
Further, onlblBeakekhohandnsiFrdg.and,the tihghtophanrd tsl da s tiewad farem t he

| oadi ng/ ej ection direction of the tray 20, - 17l the left wall surface
25 and the digbttwahl Hsuhfiabe i26 shwlinchnara gsl ilght | Henategerevidran f hgheout er
size of the cartridge 1 ( Fig. 41 ) and are vertical to the cartridge
seating surtadgndntapendi $pPsedt avev i appd okt oty dwd ft 1drei entidle=d engt h
on the innernost side of the tray 20 within a cartridge placing range in

t he | oadi ngkepecoicart idinr etdson waf thikeal t qym@0t dihey by veadj Zuxhismd-uncti on
as gui de nmenbers which are used during placing of the cartridge 1 on the
tray 20. Mepawhsl @l4epenbrgstd0tare fironteddge a lgampiroofidehan efds iwadilng
surface 25 and the right wall surface 26, and at a | eft-hand side and a

ri ght - hand sictdéoposi piushs nigoupre tagbalit| ime adligmgernttepdnselcdd onTloé dteetdi ng
or ejection passing through the center of gravity of the cartridge 1, e.g.,
on the | eftdnhéndtand Lheersghfehand Teahersodtf sieshe mugmrdsoadiqgorce
direction, there are the cartridge holders 27, which are hol ding nenbers of
cartridge holfdilrg amsdans engaged wanh héeaesgadenkate fferei vifngheardrs e Fi g.
42), disposed on the inner side to the left wall surface 25 and the right
wal | surfacepzéngéenlihe fauntvesiigetbe dheect agn2D sdwdnt he Figntlsiadeuw t he
both side walls 25 and 26, there is no wall surface which is disposed

per pendi cul &het sevhéutaptr stigétseadbi ngwsudf &be. cHetee dgehér.e is no obstacl e
agai nst placing of the cartridge 1 on the tray 20. Further, since the front
edge of the tray 20listshbpednafia.clhvéd tbmvexaserfthaes &he tsheteartri dge

1is aflat rectangle, the both sides of the rear edge of the
detecting levers 106 are in the state detecting holes 4 of the

cartridge 1, in which the state detecting hole 4 corresponding

to the detecting lever 106a among the detecting levers 106 is
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- 172 cartridge placed on the tray 20 project beyond the tray 20. Fig. 2
(b) shows the cartridge holders 27, which sink into and engage with the
concaved engagenent receiving parts 6 which are |ocated on the |eft-hand
side and the right-hand side to the axial line along the direction of

| oadi ng or ejection passing through the center of gravity of the cartridge
1. The cartridge holders 27 are of a synthetic resin which is shaped as

|l ong thin nmenbers, and the mddle parts of the cartridge holders 27 are
bent approxirateky.i nstheeshapecefnhhewietthes 4osEhene ansmxiali plas 27a
formed in the mddle parts in a direction perpendicular to the step bending

direction. Jhepaxkal ochokgs 212caRgageawdt hittharRl R 38 1Whieeh ar e di sposed
outside the cartridge placing range and on the inner side of the cartridge

seating surtaeeecdboh8haliyes10idhe dethenad it sWdaca 3Ry aadetRe; hsghinyal |
surface 26, and the cartridge holders 27 are held for free revol utions

about the phnsp28s JHyurhen, rihe. car iridlge, hebders &Y: Sempriese, Tid foam
edges of the downwardly stepped parts, convex-shaped engagi ng parts 27b

whi ch engaggewtthihhesgngagesents haee ¥iNthdards of %dgbﬁg?aﬁﬁfé theand
are shaped approximately as triangles which extend within the cartridge

pl aci ng rangeteAtihpontvedgesof theoapResivhe o¥PwaLdlyethePrrad HPaHes,
spring receiving projections 27c are disposed in the same direction as the
engagi ng papksed¥bngThel P ojeeli RS S r{F dge I6hnar = HE 8PORGA I h bt ay
20 side to face these, and the coil springs 49 are - |73 i nt erposed so
as to engageswbbbstBesetat wiheebohhtadgasskwher by chhe sergagiddn ipardre 27b
are urged and | oaded in the direction in which the engagenent receiving
parts 6 of theteasteirigenk Baekhehd.thEhe rshopperriddeofot hdeCat bki d¥ang

hol ders 25 against the spring force of the coil springs 49 is disposed at a
posi tion whkchetsrappgoxkpatety e the appasiipe side to the spring
receiving projections 27c of the tray 20. Further, with the cartridge

hol ders 25 supporaedobiihfe stapperesdnt ke dawamgr dhy & eppethpardsn the
engagi ng parts 27b side enter into the openings 30 fromthe hol es 27a of
the cartridgechotdlense2poskAnest wekh acess 4 de alee: aappiraxkwatehysf1oshnd th
the inner surfaces of the wall surfaces 25 and 26, and the engagi ng parts
27b al one pthgpedétéat ond heoloas ta iodgehpl aeirngidgage. THuwepseyveaes stthe d ray
20 from becom ng wide. In addition, on the innernost side of the tray 20,

t he opener 28twhtthgapenstarxd 10baseg direcziuyt iee ik afs he chadétédge thd s

di sposed for free novenents in the right/left direction. The opener 29
oper at es i ndateottlagcboeth4l oddihg okrthédbray,2@ndand peaemsts uogadieng

t hrough an opening action toward the left-hand side with a projection of

t he opener 29%lbwekethaatltibempnojridconl Odirsposathd otthe datosdtt Baga eafertshe
shutter 2. For the opener 29 to operate in accordance with |oading and

ej ection of 10hen thy &20,grintentgpii deecddiiilgrodvehoftihe dpenetr iR swd tdihgzosed
to the main unit 190 or the top Iid. Alternatively, there may be such neans
whi ch nmakeslPb pogddliatteymriace ashenepeneth2® thé 7@ tectaimg dpeled e of
shutter when the cartridge 1 is nounted on the tray 20. As the shutter 2 is
opened, thetbptéaairdiesk lhoddedoe rdetrected tat dge 3abecoires aeddyefrgrion
rotations by the spindle notor 90 and ready for recording and reproduction
by nmeans of ofhehepaltarmpntkppne9lOki §n shehpwsithenbagk hodekade odf thiee
tray 20, in which there is the rack gear 40 di sposed on one side which
engages wi t@arheidgeveé. gear 66a of the | oading gear system 66. As the
rotating direction of the |loading notor 61 is switched, the tray 20 is

| oaded and ej ect €lhe |audl kiany aobdprmecarthédagetpdsitiguine whaf tnal bes
held at the front edge and the rear edge of the tray 20, parallel to and in
the vicinitgedtrihedr adk goowh itrhéibackl 8 urfrmwiofl 2t heixiag meab if xker t her
hel d by the nechanical chassis 60 through the shaft hol der (bearing) 42

whi ch recei ¥esadhesgyupdetehaf 8, 44hichereprbetehehgurdeishant of1the fit
with a hole with bottom 23l of a supporting part 230 which projects on the
back surfacelégnnpetiridgys 202 ihdhst herwand/bi ckherguddeeshadn a1d ws ifoht
with a concave portion 232 which projects on the back surface of the tray
20, and a screwwith head 233 is fit in a screw hole which is forned in the
si de
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portion of the concave portion 232 with the head of the screw pressing the
gui de shaft 41, whereby the guide shaft 41 is prevented fromfalling. The
tray 20 conprises guide steps 20c and 20d on the both sides of the
cartridge seating surface 21, at about half the height of the cartridge
seating surface 21. - 175 Paired cylindrical receiving portions 42a,

whi ch engage for free sliding with the guide shaft 91, are fornmed with a

di stance in the shaft hol der 42, positioning holes 42b are forned at the
both edges isartBe Lengt budigeeqlch®r of, ithe Wpardd ane ¢fodihe Quide shaft which
stick out beyond the sides of the tray 20, an attaching hole 42c is forned

bet ween the rpRGLHOBLREWRRLES 1440t 1300 R eRK-3haped LalLi g, Pard dia is
di sposed which projects and i s hooked at the guide step 20d as shown in

Fig. 8 in opdenhahochnevankstiBesshaty hpbdgschanieom shaking whilert hesdray
20 is set inside the nmain unit [90. Meanwhile, in the main unit 140, as
shown in Fig. f36ctachousi RanRafit, ih40a RNYseddhe Shafitadhdesved2 1p

di sposed at a position which is on one side and close to the front,

posi ti oni ngag?%@qm@s (RO pelowd Xk ef infut\Matin f&ﬁv@%@'itrizgo@lmﬁaéhoh‘%% 42b and
a screw hol e (not shomny fit wwth the attaching hole 42c are formed in the
bottom surf agetihnekdsr e heusiddphakl 168aananthd hpishabhhohderoAZ s
attached with a screw (not shown) . The other edge of the tray 20 is placed
for free sl diiggmentt penguide shhé@€ab81(FbOrodd W cln i gnhormdion tde

i nner side of the box-Iike shaped nechanical chassis 60, and the tray 20 is
prevent ed feoghget Ling datagbed thbamnbhedWwsde i ipe 63 s ithe trands
engaged for free sliding with the guide step 20c by a cl aw shaped pressing
part |04 whhehdiisgf Qh@edl@?h\ﬁ@ﬂ@ panked oparalthelu tslratts 1amd he, sirde wal |'s of
t he mechani cal chassis 60 for instance, which exhibits elasticity of resin,
and whi ch prejraats/baervbha dARettioh?6 Thesufifiaee @lodvie 1side anval | as
shown in Fig. 4. Hence, the tray 20 beconmes attached, as the tray 20 is
inserted inkpptbeifaitelynkhab4eq, 1tike mbaltlhel dereddiing pasigdsorred and
attached, and the pressing part 104 is pressed and the tray 20 is supported
by the gui dexahpiipe G3domot be abher spiedefiki,ghas36 amahpdl wshowde dowy 20
as it is loaded. The tray 20 is positioned so as to |locate the spindle

nmot or 90 at ihheieedtslr BicdhHe appirietiabvdi stk lanic Idetabiedea € aMolR0ih s idyd ven
by the | oading gear system 66 at a position a little in front of the tray,
t he alignnmest (p) nsnd (B2 )] ech Fhgough(d he thal esiid@aphernedsi s tihedyaay 20
and engage with the positioning holes forned in the cartridge 1. The
cartridge | bebhivcthé gyurieieghlrporest 17 ciredl tihe richés faorlwarod/ bapkveat we ¢hh reget | on
and the right/left direction to the tray 20, is finally positioned rel ative
to the traygl@danhtthd I$pandl eherotaded9rasva T Esulwtheafeashiis Bhgading) ,
action. Meanwhile, the traverse base 82 ascends, the spindle notor 90 and

t he opti cal tpeckupd®@Pramvel Id dse lbcattkee epbiveathdi gkidiousedove 1HEe the
cartridge 1 which is placed on the tray 20 fromthe center opening 20b of
the tray 20gaaprzktatedrhehsaymeide pertthie8 pnessiagulieeeysodd8 1ress dnted 1hot h
central sides of the cartridge 1 against the tray 20 because of the force
of the sprinagd td8agwide hmpr ddi ng bevétsohed by the Juierge desd 182
ascends, while the clanper pressing part 130 projecting fromthe tray 20
presses the rear Bdge,ofhehgok| dumpeng 8dhbel the idmtamdyel ©F riwes <ltdreper
84 noves close to - |77 the optical disk, whereby the optical disk is

cl anped on thetradoet ablmanély hetlspiindt d 2Poisbowa0inThHegf rontwedyen@f tehe
tray 20 is positioned on the inner side of the opening 60a of the chassis
60 at the | dadrngbpdsivitbnreferhacer &p 20g9sandathabbogh £de same tinme as
the conpl etion of the |oading, the state detecting pins 107, which are for
detection of the Bagk aRdishe #rawingufpacdssetibhagcar reildgeéonsang whet her
it is possible to wite, project toward the cartridge 1 on the front edge
side of thebetageRrOthe Accwidshde laetth /Pheandgdratilens ebmt hel deard thiley

| evers 106, and for this structure, there are a back surface detecting hole
and a witiBgf deteciiawg tomWaichoshenewatrierreesi af ttHee darave wife b ldeirgs |
37 and 38 show the tray 20 as it is e ected, in which
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as the loading notor 61 is driven in the opposite direction to the
direction during loading, the tray 20 is ejected. At this stage, the slide
cam | 00 engages with the | oadi ng gear system 66 operates, the detecting

| evers 106, the alignnent pins 102 and the traverse base 82 descend, the
detecting levers 106 push down the state detecting pins |07, and the
pressing |l evers 143 ascend, so that the tray 20 noves and the cl anper 84
noves away as the tray 20 starts noving. Operations of the optical disk
record/reprq@uggqds Ml 4@ nhaYi PF; SHCHs & SLEUGHWR AReVegWnbhnBoW be; g
described in relation to an exanple of reproducti'on fromthe optical disk

whi ch i's hoysednbis i GRLWE g98tHe carl 8oovelb8StnéZ1LLOUGR f30ShoMn
pl acing of the cartridge 1 on the tray 20, in which the cartridge 1 i1s slid

on the Cartqug§n§9@5é99t§85§Qﬂ?a%laii?ﬂ*éﬁ@;?ﬁpﬂb70£n8h§u$Eﬁﬁfzgrﬁnﬁﬁ

direction of pushing into the main uni 40 of the optical dis

record/repredyce dbiyga 4 dheReeeess thaknt Beolefte hand andi $destares
ri ght-hand edge surfaces of the cartridge 1 are pushed to the tray 20 with

the left wable syeface 25mand. t hegrighti Ial dr SWif3ee 126, S8EWsNY R QUi gles,
since there are slanted surfaces at the front edges of the engaging parts
27b whi ch sgrvehaght REePkoLECHIANS 10L1EhR sCcaller itdgs, el ders 27, the
insertion force of the cartridge 1 nmakes it possible to easily open. Fig.
44 shows a state thatsf{dea¢aris) deech issfHithemdReriHedanand ¥he jehagi ng

parts 27b of the cartridge hol ders 27, owng to the urging force of the

coi | springgrdfne Sidad @ rand 4eRIaUeH WHN ttRe soNcaved engadeARMprin
receiving parts 6 of the cartridge 1. At this stage, froma change |n(%he

insertion f o*zc;ewani@hau%gegd tWRi 6hdies 2@M ted gali nishe e 0fr angagensd with
the cartridge holders 47, an operator can confirmthe conpletion of the

engagenent .. dQapbledi BREERBSt Fird@aal kheeCantyr ittge rSeatt-Marslifiadee Ahe
there are the stoppers 35 which restrict the cartridge 1 to the insertion

limt, whichuemisdeesothaie thecIRNERE NE-ROS 14 @is. arhwhisehet AemCAT tHAd Sge 1
engages with the cartridge holders 27 approximately match with the

insertion |ifohttioh78f urdimayittedchytirhagst DR 5n 35 .t hEits agOopD| Si@ S Hhe
pl acing of the cartridge 1 on the tray 20. At this stage, the cartridge

hol ders 27 kesyrichgraviereiis mebhbhe ceardasges L0i,net heih ot wag d/hackway d
direction, while the left-hand side and the right-hand side wall surfaces

25 and 26 rpughkynresd dactt nioenentisheot rblje carid tdgendchani bl rdrghidilef t
direction. During manual |oading, the insertion force is
60, and reducing vibrations and ncises which are created as the
disk 10 rotates.
As shown in Fig. 19, paired pins, namely, cam followers
183, which are located on the opposite side to the alignment
piece 102A and protrude at one edge of the traverse holder 70,
engage for free sliding with the two cam grooves 109 which are
formed approximately in the shape of the letter Z in the slide
cam 100 and are parallel to each other. Paired revolution
supporting shafts 84 protrude perpendicular to the cam

followers 183 on the both sides at the other end of the traverse

holder 82 and on a surface parallel to the disk surface, and

- 108 -



continuously applied to the cartridge |, the insertion force is transmtted
to the tray 20 through the stoppers 35, and nanual |oading of the tray 20
into the main unit 140 of the optical disk record/reproduce drive is
started. Wiile the tray 20 is being | oaded nanually, the eject end SW (not
shown) of the tray detects a signal indicative of passing of the tray, a
drive voltage is applied to the |oading notor 61, and as the drive gear 66
which follows rotations of the |oading notor 61 rotates, autonmatic | oading
of the trayt2@ staktsscABodaser Wb_ej@seilﬁ'éﬁ%@géﬂﬂ@n§p6hn9hé?%'§$§f‘$ga@ﬂ dhe
pre-loading force of the coil springs 49 ich urge the cartridge hol ders
27 are set suehpbhatnthef ehlaewirg dreldld@nsMep halds deinespddia ifipertion
force over the cartridge 1 into the cartridge holders 47 and the nanual

| oadi ng for geaupansuheckr ayed0rcvbenebynanuabntoadinge9f §heqd révm 200d s
perfornmed after placing of the cartridge 1 on the tray 20 has conpleted: -

| 80 | nseitijeBsf OhCe PVvescLien canttidae «o Maruakabeadingeforer f dhe
force rel ationship above is opposite, |oading of the tray 20 starts before

insertion ovenyt he, cakd rige dsd MA ddhe 70artybdge shabder sy <ol atgs, and
cl anping of the disk 10 stored in the cartridge 1 accordingly fails. On the

ot her hand, .SQBF)io@Qi%@t apBtke boadhngcc¥tbintbeyt PRdiNG Shapd Not oWy of
the main unit [40 of 'the disk record/reproduce drive turned on at the tine

of the conphebib@rsofiopl agi RGOk 1tibe cant nigdge THan the dd 3.0 @iide
voltage is applied to the |loading notor 61, and as the drive gear 66 which

fol I ows rotabhenstakekheal 96 NGoh®E Ofig ka4t ahesh Aa SRLING 1 oadiaaf the
tray 20 starts. In the structure according to this enbodi nent, after the

cartridge ltirsvekaeedoonetrhgotray 20, for | oading of the tray 20 and the
cartridge 1 into the main unit 190 of the optical disk record/reproduce

drive, the cartridgethekrs kBSehbed as Figl ol slige theyeosd megeed on the
cartridge seating surface 21 and application of the insertion force is

continued, whekeby ytheopoaekdyyoprs atikhed 8atpBRkel Bdor Inothgte Waissh t he
operation of inserting the cartridge 1 al one serves the purpose, whereas a

plurality otoapefatitenshs erlnipee pkABERE, Gind R@ecal ki hgoe dewand sl ogdidme of
the tray 20 in the conventional disk record/reproduce drive. Further, since

it is possibberteousera bfayhahosgvshedend sdat MGt tHe SR asigdmtt iofg a

tray which generally seats only - 181
by means of the rubber dampers 71 realizes an effect of reducing
an influence over recording in and reproduction from the disk
10 upon application of vibrations or impact from outside upon
the main unit 140 of the optical disk record/reproduce drive.

Attached to the traverse holder 82 are the spindle motor

90 which holds rotates the disk 10, the main shaft 97, the sub
guide shaft 98, the optical pickup 99 which is held for free
sliding in the longitudinal direction of the guide shafts 97
and 98 and reads out information from the disk or writes
information in the disk, and the traverse motor 94 which moves,

using the reed screw, the optical pickup 99 in the radius

direction of the disk along the guide shafts 97 and 98. Hence,
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a naked optical disk, the operability for placing the naked di sk on the
tray will not give people a wong feeling. In addition, since the freedom
of design of the tray inproves because of the absence of the front wall
surface, it is possible to use a high-grade design which targets at a
better design effect for instance instead of using a function-oriented
design. In addition, the shaft 41 and the shaft hol der 42 provide the
stability of nmounting the cartridge 1 to the tray 20 and ensure the

posi tional agcupacyrgfet-be garhei-dge f@é@éi&ﬁiﬁﬁ thec & aper ser Haser upan
| oading. At the sane tinme, since the tray 20 wll not be transported as it

i's inclinedgtqqgengasi deodurhod: L9adivg @Qgeed;@%&f@s herasise f the doad for

opening and closing the shutter of the cartridge |, the quality of tray

rel ated openati,aAshHi R Q¥@Sed Ant Rhe easerikeih ithe stability of the
operation of mounting the cartridge to the tray 20 and the reliability of
the operations dupsngnbpadingragd Qb?CEh%@ea%%el%BEQ%%dandH§%|gﬁﬂ¥dﬂh,
mechani sm of the method which requires to open the shutter of the cartridge

1 at the ti E‘ﬁn@%t@_@@ﬁ.i A8 rafdenks®, i Bnehen eadi ne feEhaR $NMhiLhy apgns and
cl oses the shutter in synchronization to |oading of the tray 20. As a

result, it bsnpesshhime: WibhtahsindPkedst r eeie @ itrp t@RSHHEnh S Al & ymud Ng of
the cartridge to the tray 20, prevent rattling of the tray during |oading

and ej ectiogroththergaetsbdge1ase0rdl] NGhy poPE PV thes aURld £ ohangh isidige
this also - 182 serves to restrict a position in the direction of the

width of thejgarkindgesdurpaget p2EiNG, thd msScposstdl eciHsenhansce d.he in
reliability of the | oading nmechanism Still further, disposing the shaft 41

inside the tbayad® #f€alRfaNcadvratrae-Hdhak o heridigcknesssand 4 Ags size of
the drive are reduced. Wiile this enbodi nent uses the structure that the

shaft and t Beeshafdndeai hnthaBbeR S @ Bairredcar &f aheangella9Nc onersilg of
the tray, two paired shafts and shaft bearings nmay be di sposed on the both
sides of theotraythtihd herRly: pastkeasiAiLgr sappbat e@nsy airk efdeatut ion
(Fourteenth Preferred Enbodi nent) A fourteenth preferred enbodi nent of the

present invenhiren7wi khiaawibeddepesebedowithe beter ence sarffiagesSaf Hie
structure of attaching the shaft 41 and the shaft hol der 42 alone is

di fferent fmeshbhechhishieentd qur abeshiedn enrbedignen) .sdvbha tspreidigaldnms t he
shaft holder 42 is attached to the tray 20, while the shaft 41 is attached
to a nechanig¢alcahaseks ywheeblvs ddvtmahs tewdlbh¥d0on shaft 78. Further,
the side arms 143 are located in a symmetrical arrangement, one
on the left-hand side and the other on the right-hand side, with
respect to the center line of the cartridge 1 which has been
loaded into the mechanical chassis 60 as shown in Fig. 24.
Torsion springs 143a are attached to the side arms 143 and the
mechanical chassis 60, and the urging direction of the torsion
springs 143a is always in a direction of moving the points of
application 79 of the side arms 143, that is, the direction K.
Hence, as the traverse holder 70 ascends, the points of

application 79 of the side arms 143 descend.

With reference to Fig. 21, a descriptionwill now be given
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Structures of the other parts and the | oading operation are simlar to
those according to the first preferred enbodi nent, thereby realizing a
simlar effect, and as the guide shaft 91 is disposed to the nechani cal
chassis 60, there is no restriction upon the thickness of the tray 20.
Whil e this enbodi nent uses the structure that the shaft - |83 and the
shaft bearing which are paired are arranged on one side of the tray, two
pai red shafts and shaft bearings nmay be di sposed on the both sides of the
tray, to thenebyeeRIHiRgSHT bpkraRebak @RS rthedf iRctehd Ridd iy Preferred
Enbodi ment) A cartridge hol di ng mechani sm according to a fifteenth

preferred epgbediprat EESEBeoﬁrt%@rEhalfB/%'ﬁ k@R Whhl gbgodescibHemh Wit hre
reference to Figs. 1 through 4, 36, 42 through 44. In other words, this

embodi ment irs Al habrbRihheel hi 1t aent Brppef skr ekl endiadiment nande theygf ore

wi |l not be described in redundancy. Instead, a description will now be

given, withchef enencenkofignnddc 8 ceREr alions of e (@ldild dge il ders 27
in a case that the cartridgé 1 is wongly placed on the tray 20 with the
front and thesba¢ksoOhotihercaptridge 1 reversed. As in normal placing, the
cartridge 1 is slid on the cartridge seating surface 21 fromthe front of

the tray 20 in a dheesthonial pushikngorntaet beoRich iWhist 11040 3f he di sk
record/reproduce drive. In the process that the | eft-hand and the

right-hand gdggnsuhtagescef 1bhe cartrpsgecd hecpushad dodhes trey, 2 th
the left wall surface 25 and the right wall surface 26 serving as guides,

the front edgessehrthggepgagtngoparihs < f11he£arigi doe 1l ders,&isare
easily opened by the insertion force of the cartridge 1. As the cartridge 1

is further hasgetedo themepgadiRgopathe 24k ofrdi@scarnty.i dge hol ders 47
slide as they are open along the left-hand and the - 184 ri ght-hand edge

surfaces of the caitgtggend stasecthene 168 nor engageniindreciMdg pard s 6
of the cartridge 1. The cartridge hol ders 27 renmin open even when the

cartridge 1rhas anrtwedcain Hheosteppens o35 twai eh idesidainCty 000 HdT® dadnsefd i on

limt. Wien the loading SWis turned on with the cartridge 1
traverse holder 70 does. When the alignment piece 102A reaches
the top position and insertion of the alignment pins 102 into
the positioning holes 3 of the cartridge 1 completes. That is,
when arriving at N-points on the cam grooves 109, the cam
followers 183 of the traverse holder 70 are at O-points, and
at this stage, the side arms 143 are yet to urge the cartridge
1. In other words, this is the state shown in Fig. 22. As the
loading gear system 66 of the loading motor 61 further moves
the slide cam 100, while the alignment pins 102 only move on
flat portions of the cam grooves 109 but does not change in the
direction of the height of the alignment pins 102, the traverse
holder 70 keeps rising, and as soon as the traverse holder 70

arrives at P-points, the points of application 79 of the side

arms 143 abut on the cartridge 1 as shown in Fig. 23. After
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wongly placed on the tray 20, loading of the tray 20 into the disk
record/ reproduce drive progresses. However, since the cartridge hol ders 27
remai n open toward outside on the left-hand and the right-hand edge
surfaces of the tray 20 during the |loading of the tray 20, the cartridge
hol ders 27 of the disk record/reproduce drive |40 are open wider in the
width direction than the width of the opening 60a which is for passing the
tray 20, and therefore, the engaging parts 27b of the cartridge hol ders 47
and the opephng, 6Qaci Rkl engsWith gach etheoniand o hed Qadifng ofr the tray
20 is stopped in the mddle. The | oading notor 61 senses an abrupt increase
drive load gpbnijbukednt 9ot Baqi PLETFLIENGE: BRI YLD the, catd ridae halders 27
and the opening 60a and the |loading of the tray 20 is stopped, follow ng

which the | 9adirng RDERL61L HEOhREES elsh 8lhe e Mete tdid @&l angd the he
ej ection operation of the tray 20 takes over. In this manner, as the

cartridge 1l.yhiehsanneparat an theughhohas Rlracsd rop the a2 and | oaded
gets ejected unexpectedly, the operator |earns about the incorrect placing

of the cartpbdge;lneblnahRerskEHCH YN Re 25605 Hi NG t0) 1S, Rodidrends | fiofe -
185 | oading of the tray 20 and the cartridge 1 into the main unit 140 of
the optical sdhskatReon dhr gptogucen dri Mei f t 85 the: Gaf tHdgg e d HPhaceM on
the tray 20, the cartridge 1 is inserted as if to slide the cartridge 1 on
the cartridge seatdingmefapendliend arpldecat tofs YostNg1iNeerih 98- £QNGee is
continued, whereby the | oading operation is conpleted. In other words, the
operation of1kgaRehkngiddeooaiitd dge Jos N8N 58K HRA &lshe JFUE ROSE r MRIRAS a
plurality of operations realize placing of the cartridge 1 and | oadi ng of
the tray 201in the conventional disk record/reproduce drive. Further, since
t he conventional disk record/reproduce drive is shaped Iike a box which
conprises a front puakhesyr hacensonagnt @:gosbui, opokhe ieakt Licdge gl atHeve to
the tray, people feel a wong feeling during the operation of placing the
di sk on thepbiayswkl gppyvotdt Denthe &1 ofthe Wad ft Sakd aceyH0 PlaEce e npked
disk on the tray. However, since a tray whose shape is approximately the
sane as thaprebsatd ay rohiiclegerecal lnp ratals coBky ©o Rakesk 9PtiL])odiidn My
be used as the tray 20 which has such a structure according to this

ermbodi ment , ofhenheper &bidn thhd depphagifegcthennakedhdi skroniddhe 1rang wiHd not
gi ve people a wong feeling. In addition, since the freedom of design of
the tray i npeavesalbgeausenobrt hreabserce of the front wall surface, it is
possi ble to use a high-grade design which targets at a better design effect
for instance instradaft,ushag tthd vastiontoré entl8d deshgntravdB86e holder
(Sixteenth Preferred Enbodinment) A cartridge hol ding nechani sm of an
optical di skOracord rept bdutediritee oactioe di ngld caa 50Xt agnrt Hipkef @ rgeads
enbodi ment of the present invention will be described. Portions of the

opti cal di sklaeedrdnhrepeoduce thhie %hich @re swimble etdross® addartdiing to
the fifteenth preferred enbodinent will be omtted, and different

struct ures Wikedbeodesertbaderdddiolder 032t heet card rdadge tsieat iwig s wiiade 21
of the tray 20, the cartridge holders 27 do not exit on the |eft-hand and
the right-hahd &isgled Ooflvhestireyi @0 thandatheidgesl t hikecat tmpdge’ holrderh 27
only on the left-hand side. During insertion into the cartridge hol der 27
for placi nguetdt he bartini dtge $tendbliestray 20amplke thegidigkf dlcendf thee
cartridge hol der 27 urges the cartridge 1 against the right-hand side wall
surface 26.loading completes. Following this, the spindle motor 90

rotates the disk 10, and recording or reproduction is started.
Although the traverse holder 82 and the traverse holder
70 are separate units in this embodiment, an alternative

structure may be used in which the traverse holder 70 is omitted,
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The cartridge 1 is held on the tray 20 between the cartridge hol der 20 and
the right-hand side wall surface 26. In the innernost side of the tray 20,
the stoppers 35 are disposed at a position which roughly matches with the
engagi ng position of the cartridge holder 27 and the cartridge 1, thereby
ensuring approximately simlar operations and effect to those obtained in
the structure wherein the cartridge holders 27 exist on the left-hand and
the right-hand sides of the cartridge 1. The structure according to this

enbodi ment gRkes1ibe-cdR00 LASHle 49 Jeduee theyBvoher ofcpagds ofqthe
cartridge hol der 27 and decrease a cost of the optical disk

record/repreduce rdik¥8e hb1add BLOR iHANCE HNG GRS Lidge A1pl der 27 which is
to be opened at the tinme of insertion over the cartridge 27 is disposed
only on one side, the insertion over the cartridge 1 decreases nore than
where the cartridge holders 27 are disposed on the both sides . As the

insertion over then¢artcidge lehNbAckhercathiiidge Jpolder 2l decigases, it
is possible to decrease the manual insertion force of the tray 20 and

i nprove the operafhkbhtynofs Rt Hedkrdbek £1560L d/d gREQAUEEe Hd ME 1 dge
Further, this is applicable to such a cartridge 1 which conprises the

engagenent feceinvhkNgrHad b 1oy Yo9Ri e skde. 4 Sevemieant bnkrefsrd e,
Enbodi ment) A cartridge hol di ng mechani sm of a disk drive according to a

sevent eent htaée{%%_@b ebodhaBRh19fmbPe. priesertqlrverhi 0f Wik he descsi bed
with reference to Fig. 58. Portions of the optical disk record/reproduce

drive whi cheafrgceanipat tithd NesR iaeCRPELRIsE dde i sker 8fRIg80 i ment
will be omtted, and different structures will be described with reference

to Fig. 58. tfBesshapaspfi ddheopant 1b@ae ol der $09 rak8nBambtabhyafRdifd ed

when there is interference with the opening 60a in the rel eased state that

the cartridgevdsi sfWeaBghyiphagefleRBelBe shAY a sA% SRRV daN 1F%e 28, When
the shapes are nodified into the shapes of the cartridge hol ders 27 which

serve as stoppersopet88ionsfef the epentAd 808k ebblral repebalicens aned
effect are obtained. In other words, opening-engaging projections 27e

protrude tohkhengpposi essidet tipe td vl wectli 9owige whsehibba eRgagislg fpart s
27b of the cartridge holders 27 project. Hence, when the cartridge 1 is

wrongly pl acedaanekbfpcar bfi dggrsaaticngns irbacehdl caas rtikigecar.t riadge
hol ders 27 remain open as in the first preferred enbodi nent, since the
proj ectionsigéerst bakitde i argellyi aeyanchd barepedigegl @Qah the engagegnt

with the opening 60a of the main unit 140 is solid. (Ei ghteenth Preferred

Enbodi nent) 1 placed on the tray 20, the insertion force is transmitted to
the tray 20 through the stopper which is disposed to the tray
20, and manual loading of the tray 20 into the disk
record/reproduce drive 140 starts.

During the manual loading of the tray 20, the eject end
switch (not shown) of the tray detects a signal indicative of
passing of the tray 20, a drive voltage is applied to the loading
motor 61, and as the drive gear 66 which follows rotations of
the lecading motor 61 rotates, automatic loading of the tray 20

starts.

At this stage, being under no excessive load, the tray
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A cartridge holding nechanismof a disk drive according to an eighteenth
preferred enbodi nent of the present invention will be described with
reference to Fig. 59. Portions of the optical disk record/reproduce drive
whi ch are common to those according to the fifteenth preferred enbodi nent
will be omtted, and different structures will be described wth reference
to Fig. 59. In Fig. 59, instead of integrating the engaging parts 27b of
the cartridge hol ders 27 as convex-shaped projections, rollers 169 are

axi al |y supper tgd Ry 150tatkan axes. The rotation axes for the rollers 164
are positioned paralléel to axial holes 27a or the rotation shaft for the
di sk, and when thepgantbkd9e Lol bnNSBLt €d.i,Nbo the cakt i dee shalgders 27,
the rollers 164 contact the cartridge 1 and"the cartridge holders 27 first.

Fol | owi ng t hhS cpt RE sEQklers c%ﬁ?l\éﬁﬂie%b_ et Ree di89 ect i€R0AG NP PardR 27b
of the cartridge holders 27 rotate which remaining’in contact with the

| eft - hand a@,ﬁ!iBQec%img%of)a%i%ﬁg%ng!ébfe%‘?%t(Plf i€ 163l 1 d0e 4 Hntdy sthe

engagenent with the engagenment recéiving parts 6 of the cartridge 1 has

conpl eted. Mhen Lhg Q@atthré dg8tdm! SutASEL toeﬁjth@t@?éﬁﬁz(ﬁa%%ggﬁagé’éée{ﬁe 27

in the struciure according to the eighteenth prefetred embodinent, since

the frictionah,teucsow 1o, el skteand andathes § i ghtsand (8dgge pydages of

the cartridge 1 decreases as the rollers 164 rotate, the 1nsertion over the

cartridge lsdeereases. tAe theyiBsehdi 08 Whi chrinserdscd her card rddge ol i nto
the cartridge hol ders 27 decreases, the manual insertion force over the

tray also dgerasess1whli¢BcklohUiPi vBKkES dd dROSSH !sfiﬁ G HdTRIQ%e ERR 100
ile

operability of the disk record/reproduce drive. the rollers are

shaped |ikesgyl iRdrisGabieCLEMB0 hB&ekOkleas dTRU DS 13MAPed RPN mat el y
| i ke spheres. (Nineteenth Preferred Enbodi nent) A cartridge hol ding

nmechani sm of an ophiCahcHigkadriome & L RA thotdeNhNglieeNy b, Pred ek
enbodi ment of the present invention wll be described with reference to 60.

Portions of +hes ppYé Calm diodkmb €Oy L0 QHIC e 1 e\ Wi shaar er conRMy 1t
those according to the first preferred enbodinment will be omtted, and

di fferent shedetuyrestuith 8eidesgrihedswidd ceheremce A0 fdit Ghe Idunld 0.
60, the cartridge holders 27 are forned by elastic - 190 menbers such as

bl ade springsme, ThReCa@rivé dgead @ndiciie wngagiong thar kscR7boodr thee aardy i dge
hol ders 27 have an inflected shape which is obtained by bending the front

edges of bl adeasgrtngsatiwough Phast iteadehor gt tpa dNi Pe agepnesd .
shape, and therefore, when the cartridge 1 is inserted into the cartridge

hol ders 27, atheretigag) nthdirics eb2h car e 10penechd & 1t kammt 1 bangk Svée and t he

right-hand side as the arns |74 are flexibly bent, and the engaging parts

27b cont act 1bhesl eht- hang¢ aod the right-hand side surfaces of the cartridge

b As the projection 100a of the slide cam 100 moves to the
extension portion 249b of the load cam 249, the tray 20 finishes
moving.

The projections 108 of the alignment pins 102 and the cam
followers 183 of the traverse holder 82 engage with the cam
grooves 109 of the slide cam 100, and rise along the cam grooves
109 of the slide cam 100.

As shown in the timing chart in Fig. 21, since the same

cam grooves 109 of the slide cam 100 are used, a predetermined
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After this, the arns |74 remain bent, and when the engagi ng parts 27b of
the cartridge holder 172 finish engaging with the engagenent receiving
parts 6 of the cartridge 1, the urging of the arnms 179 is released. In the
structure according to this enbodi nent, the coil springs 49 which urge the
cartridge holders 27 and the cartridge 1 are necessary in the preceding
enbodi nents, and hence, two or nore parts are required for one set.
However, since the cartridge holders 27 are formed by bl ade springs, one

part real i zesn@ng;i$¢krehPEr RV LIRKIRG ek rPQSSichl8 1t @ Fi@AUCE Jh& fimber of
parts and decrease a cost of the disk record/reproduce drive. Instead of

bendi ng thefrgRhead98sof 1b@eaﬁéja«?&f@iggﬂb&miweo@wi%J@f@@rﬁ@aped
as projections may be integrated with the elastic menbers. (Twentieth
Preferred Egbodi #gat )} imeldl rrerBnear bkl @%emle@ﬂtnglémc hapsmafoan opti cal
di sk drive according to a twentieth preferred enbodi ment "of the present

i nvention wi-bhabeodenepi Bedyutt hekef 816568 HOr 6lon ki oS AL tdhEgnoptical

di sk record/reproduce drive which aré conmmon to those according to the
first prefeghediemhodi IBNthwslsh sbgo Omhktiesh mé_eal%éﬁ @l s BLEHCIES W | |
be described with reference to Fig. 61. That is, Il'e the fifteenth
preferred eghadsaeat E§AULDES EQsﬁﬂb”b%h%h%t%EH%hﬁe%ﬁ1ﬁMﬂéﬁ%ﬁﬁ%&Hfﬁsthe

i nner nost edges of the cartridge hol'ders 27 where the cartridge 1 Is

pl aced, separately fromthe cartridge holders 27, simlar operations and
effect are obtained by a structure that the shapes of the cartridge holders
27 are partially opdifiegnasnshownsi DoFi 8i s61aidi® sehyshapes-Qfvd he 7
cartridge holders 27 in which the stoppers 35 are integrated.” Further,

while the epgaggrenljLeeepybpg Pant §h6caf rbhe rgartr dgenkrdie Jrogated on
the left-hand side and the right-hand side of the cartridge 1, even where

the engagenment ghRERLVhNEs PAA § nbt AEEF b PEaE @A 00KPHLH Of 1 ROt & @xiali<ld nes
on the left-hand side and the right-hand side to an axial |ine along the

| oadi ng or eheaold RAiHINEG 100 PREEEND L NEOUER skhee 66RY LFepFodnavidyiRf. the
tray, by formng an opening in the cartridge seating surface 21 or by other

approach, ikats §RSSHPIthd @ufi@éTﬁfafiQsCQ'lBr b@lg@héoépl?%ﬁm&?t qph hdre ¢ @ 20
with the engaging parts 27b of the cartridge hol der 27 engaged. - 192

CLAIMS: 1. Andigikidl ¥eoveanpr bgidis adisktrotatd ng3neans wap&ehi ARWH=pand
rotates a disk; a traverse base which holds said disk rotating neans; a

danper nenberivhi ehpélexbbdy Mol tisp Bai sk dJayersal kashie & MiddatRidniwiLh
hol ds said traverse base through said danper nenber
gap 1s provided before insertion of the alignment pins 102 into
the positioning holes 3 of the cartridge 1 for the purpose of
reducing the load during rising and a guiding gap between the
guide groove and the alignment pins 102 is minimized
immediately before the alignment pins 102 engage with the
positioning holes 3, ratting of the alignment pins 102 in the
forward/backward direction is kept minimum.
While the alignment pins 102 are provided with rising
force because of the cam profile of the same cam grooves 109

of the slide cam 100, the same cam grooves 109 are disposed in

the vicinity of the center in the width direction of the disk
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a tray which nounts a cartridge which houses a disk; and driving neans

whi ch | oads or ejects said tray and accordi ngly noves said disk in said
cartridge close to or away fromsaid disk rotating neans, wherein said
cartridge is supported by said main unit through said tray. 2. The disk
drive of claim1l, wherein there is a traverse base hol ding nenber which is
noved vertically by said drive relative to said nain unit at the tinme of
tray loading or tray ejection, and said traverse base is flexibly held by

sai d traver @ Ra%e rkehdidng-"BrReE {hf Oétgféssﬁbddgﬁﬂ@eﬂhér%fm(%fe cdm Tbe i sk

drive of claim2, wherein said danper nber applies a pre-load in a
direction “Qh%hrhéhﬁﬂiéftQilﬁébéhéﬂ”Eﬁ&ﬁs@ﬁcéatﬁeHﬁﬁ¥@ﬁ§§xﬁﬁ?%ol@s 3her di sk
drive of claiml, 2 or 3, wherein the resonance frequencies of said danper

nenber in theer @Qw&g@é%h@ntﬁé S Ghiflh $K A% d tlolzsapgldngaéé)%@egnaé@gé n
the direction of a rotation shaft are set higher than the maxi num

rotational «frl98e qidkequency/ ofpsaickdisk veo. 14-5hed@'r5‘i%gda!c§{§1% Qfat!}{% 1,
conprising: a positioning menber which inserts said tray, as it | oaded

into insi deaiﬁ'g@m@%‘tnggyﬂé tidoy, sakdudel afregf&r@@ra&on@q%§§§£tagcé%&ween
cartridge into a positioning 'hol'e formed in said cartridge, and which

accor di ngl y pesi { i 9ftes@iod nal b9 14081 haneh fu SAKLLIAIE0 YTGiNGn MBIHEF: Wy ch

urges said cartridge against said tray froma direction perpendicular to a

di sk load over the positioning holes 3 attributed by the
misregistration of the cartridge 1, there is a possibility that
bending stress will develop in the alignment pins 102 and the
alignment pins 102 will not rise to the normal height.

To solve such a problem in advance, the assist arms 104
assist the force of raising the alignment pins 102 as second
driving means in addition to the drive force of the alignment
pins 102 over the cam grooves 109 of the slide cam 100, and
therefore, the insertion of the alignment pins 102 into the
positioning holes 3 is reinforced, whereby reliable
positioning of the cartridge 1 is ensured.

As the slide cam 100 in the right/left direction, an
assist arm pressurizing surface, which abuts on the cam
portions on the top surfaces of the assist arms 104 and is
disposed to the slide cam 100, revolves the assists arm 104 in
accordance with the loading, and the assist arms 104 abut on
the lower portions of the alignment pins 102, which assists the
force of raising the alignment pins 102. Further, in order to

prevent creep deformation of the alignment pins 102 which are
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recording surface of said disk in a condition that said cartridge is
positioned by said positioning nenber. 6. The disk drive of claiml1,
conprising: a positioning nmenber which inserts said tray, as it is | oaded
into inside said main unit by said driving neans, now seating said
cartridge into a positioning hole fornmed in said cartridge, and which
accordingly positions said cartridge; state detecting neans which detects a
state detecting hole of said cartridge which expresses the states of said

cartridge | @@gﬁéditﬁ Q sakdnMBhA rbhde aNdSA dndicsk Wb E8H, T15hd %%’SQ%tS_LEHgd
cartridge; a disk clanp nenber which clanps said disk together wth sa

di sk rotatipg;geapsrcandpdnCankr hdgesur dicRg ABIbEeL @Qb@@e@rg%%éﬁﬁdiely
cartridge against said tray froma direction perpendiculfar to a dis

recording syekgee Ofic Saigh b e Itmleaaqggelmbh@npm@t 162 @orﬁ@Iét‘féQ%d Sthe
positioned by said positioning nmenber

assist arms 104 get detached from the alignment pins 102.

The state detecting levers 106 are attached for free
revolutions to the mechanical chassis 60, and always urged by
the torsion springs 111 against the bottom surfaces of the
assist arms 104. As the slide cam 100 in the right/left
direction, the state detecting levers 106 vertically moves
about the revolution shaft under restriction by the assist arms
104. The height of the state detecting levers 106 during
ascending and descending of the state detecting levers 106 is
restricted by the assist arms 104. TImmediately before the
assist arms 104 completely ascend, the state detecting levers
106 abut on the cartridge 1. When there is not the cartridge
1, portions close to front edges of the detecting levers 106a
and 106b abut on paired stoppers which are disposed to the
mechanical chassis 60 and shaped like hooks, and are positioned
at predetermined height.

The traverse holder 82 is attached for free revolutions
to the mechanical chassis 60 and the cam followers 183 which
are two pairs of projections in the front are engagement with
the slide cam 100, and after rising of the alignment pins 102,
the traverse holder 82 rise along the cam grooves 109 of the

slide cam 100. Immediately after the traverse holder 82 has
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- 194 7. The disk drive of claim5 or 6, conprising raising/lowering
means whi ch noves said disk rotating neans, which nounts and rotates a

di sk, close to said disk, wherein said cartridge urging nenber is driven by
said raising/lowering neans. 8. The disk drive of claim5, 6 or 7, wherein
said cartridge urging nmenber urges said tray in a direction perpendicul ar
to a tray transporting direction, after a naked di sk has been | oaded into
said main unit and when said cartridge is not within said tray. 9. The disk

drive of Cl@bﬁb?et@d°§s€en&@§ eHﬂm§B§E%c@ %ga§w£€@§é39ﬂﬁiQQE%chtH@Q%Lidge

urging menbers in a symetric arrangenent Wi th respect to a cartri
transportlngfdkggcgbgain nd, @l gaﬁgrg Yrgieng, s1Boer s urge at about a

central position in cartri epth ction. 10. The disk drive of

claiml, conprisifge fhﬂE%f“dé E%r%oﬂPrhﬁhﬂgl%@s@@%%&@gapﬁﬁéﬂéq}§ﬂ¥é Qai ng

or ejectlng a disk or a cartridge housing a disk; a door
and vibrations of the cartridge 1 loaded into the mechanical

chassis 60, is in engagement for free revolutions with the
revolution supporting shafts 84 which are on the left-hand side
and the right-hand side of the mechanical chassis 60, and the
power points 77 of the side arms 71 are urged against the lower
portion of the traverse holder 82. The points of application
79 of the side arms 71 are above the tray 20. In synchronization
to the rising of the traverse holder 82, the side arms 71 revolve
about the revolution supporting shafts 84 in the direction of
descending of the points of application 79. The points of
application 79 touch the cartridge 1 immediately before the
traverse holder 82 has completed ascending, and as the traverse
holder 82 further ascends, the power points 77 go off from the
traverse holder 82, the cartridge 1 is urged by the force of
the side arm spring 72 of the side arms 71 against the tray 20,
and positioning of the cartridge in the forward/backward
direction and the right/left direction accordingly completes.

Next, a description will now be given on a state in which
a naked disk not housed in the cartridge 1 is loaded into the
optical disk record/reproduce drive 140 having the
above-mentioned mechanism.

The respective portions except for the side arms 143
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di sposed to open and cl ose said opening portion and which is closed with
said disk or said cartridge | oaded; and | ock nmeans whi ch prevents opening
of said door which is closed. 11. The disk drive of claim 10, wherein said
main unit conprises a tray which nounts a disk or cartridge and permts

| oadi ng or ejection through said opening portion, said |lock - 195 means
engages with said tray, and opening of said door is prevented by neans of

t he | oadi ng operation of said tray. 12. The disk drive of claim 10, wherein

said main uBpbre@BEPELSEE18 AR @heaRdm@ flanGi@ FMBRDEn WRi-Gh JPVES dHE
accordance wth said notor, said | ock nmeans engages with said slide nenber,

and openi ng-gt-+$ahdedor ahg Rheverbed by imeans t0hORRIRLI1YRS ofy said slide
menber. 13. The disk drive of ciaim 12, wherein said | ock means is
integrated whhngahdyslide nmenber. 19. The disk drive of claim1, 5 or 6,
conpri sing: nount degecting means whi ch detects setting of said cartridge

to said tray at apki@ddcPOSéd i Wdh 981l 4y, a¥he) 861 8fsand ap1GhQutput s a
detection signal; and controlling neans whi ¢h receives said détection

signal and QutpEItthcaBiaRes Ahk o 3 RS UGd OR LOcSAhEnEEIYi Y rBANS: ¢ ikhs The
di sk drive of claim 19, conprising a detecting nenber which detects setting

of a cartridgethe aiteayiah beakt@8RHiRESbil @he WRHARRIM S JIUN |
detecting neans responds to a detecting operation of said detecting nmenber.
However, the points of application 79 remain above the top
surface of the disk, and the power points 77, being already in
contact with the notches 86 of the traverse holder, will not
descend from the current positions, and hence, maintain their
current postures while maintaining a sufficient clearance with
the points of application 79 of the side arms 143. Therefore,
even when a naked disk is loaded, the points of application 79
of the side arms 143 will not interfere with the disk.
There are notches formed on the both sides of the upper
base 83 for the points of application 79 of the side arms 143
to pass, and with respect to a relationship with the upper base
83 when the points of applicatiocn 79 of the side arms 143 move
to the bottom positions, as the points of application 79 of the
side arms 143 descending most largely are positioned below the
bottom surface of the upper base 83, there will not any
interference between the side arms 143 and the upper base 83.
This allows to attach the upper base 83 to the mechanical
chassis 60 without detaching the side arms 143 and accordingly

increase the freedom regarding a method of attaching the upper
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16. The disk drive of claim15, conprising cartridge holding neans which
engages wWith an engagenent receiving part of a cartridge in such a manner
that said cartridge holding neans can be freely detached, positions and
fixes a cartridge to a tray, - 196 wherein said cartridge hol di ng neans
al so serves as a detecting nenber. 17. The disk drive of claim1l1, 5 or 6,
conprising: controlling neans which controls said driving neans based on a
predeterm ned drive profile in which a speed is set differently in

accordance watB 8, ehgpsechdd MyHEHddn bhe acarphet enmefl 4 ramgl ing of rsai d
tray fromthe start of the traveling of said tray; detecting neans which

detects thergenpketizerpeht! eadibngandgjection by said driving nmeans; and
cal cul ati ng neans whi ch neasures a loading tine and an ejection tinme of

sai d di sk by saidgriryhngraeanschassadoanmanigsult of the detection
performed by said detecting nmeans, wherein said controlling neans changes

at |east one of said, speedoards sairdehapsed rEinBnsoM R Ned d Phedk diive
profile in accordanCe with a neasured tine obtained by said cal cul ating

neans. 18. Theediskndri veeolt ehal MetbnaCOMMts RG nRH1UMIUds] nByEans
whi ch judges the shape, the size and the |like of said disk, wherein said

controllingapBans oahenaes 8k fr drd v appnatidia Ry 7 e &4 Haseddanse Md h a
result of the judgnent obtained by said nmediumjudging neans. 19. The di sk

drive of cl @:E'LBﬂe_ermgo!TﬂGi,S@tﬂgr@‘\%g&ﬂ"eia'lgzq% ng Whi G ciBRSUWHES ading) de

tenperature inside said drive, erein said controlling neans changes said

drive profiheaBYny $$7a naked disk 11 by means of the second points of
application 79b, actions of the side arms 143 press tapering
parts 114a on the front edge side of the side walls 25 and 26
which are formed on the innermost both sides of the tray 20.
Hence, 1t 1is possible to suppress vibrations of the tray 20
which are attributed to a mass eccentricity of the disk 11.

In the event that the first points of application 79 of
the side arms 143 fix the cartridge 1, the positional
relationship is set so that the second points of application
79b are in a floating state from the tapering parts 114a without
pressing the tray 20.

An alternative is to realize engagement with the tray 20
by forming the second points of application 79b at extended
positions toward the front edge side than the first points of
application 79 of the side arms 143 and slightly extending the
side walls 25 and 26 toward the front side, or by inclining the
tapering parts ll4a on the front edge of the side walls 25 and

26 less steep and thereby forming steps in the middle of the
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predeterm ned tenperature in accordance with a result of the neasurenent
regarding said inside tenperature. 20. The disk drive of claim17, 18 or

19, wherein an operation tinme of said driving neans is changed by said
controlling neans based on drive processing nunbers which are assigned to
said drive profile for every inflection point and cal cul ation using a
result of the neasurenent of a loading tinme and an ejection tinme cal cul ated
by said cal culating neans. 21. The di sk drive of claim 20, wherein sel ected

as an infleghi-onnpekRAh, '§né i b rat n¥hERBs a1 Ai Sl eNPRYES W & o $aih hod di ng
means in said drive prof| e regarding | oading of said disk into said drlve

22. The di sk, dnive; of 1 abpL28, pier £idF aphestedias agy iyl eebi-on; pai
a point at which a disk engages wi th and gets disengaged fromsaid ho dlng

means in sa»cgagrzwh%oémé%Jc%gﬂgbmgtglﬁﬁgbemlegt%wgﬂ)%&ef rOphsai
drive. 23. The disk drive of clainms 17 throug wherein said calculatlng

means sets up a yprhabl exas A (RLer Ghivedd rf%rls& ?@hgtgréfeap(ﬁlqdalﬁon
assigns drive processing nunbers f0 said drive profi for every certaln

period of tiae,rexiendsical ARCL 881 Ok i Qfrt3aigdedii ViRg J@ansg Whemsai d
drive processing nunber upon detection of an end by sai d detecting neans is

| ar ger thano@”aﬁ?ih@ﬁklaH”bgb eal eulabedsisn tadvaneg, JbutasheHens ithe
operation tine of said driving nmeans when said drive processing nunber upon

detection of1aRr8AdeDyeSALen Tﬂeggecon@eﬁgﬁﬁtggafr%%@i1'C%tS_LrB?*1| hep 4han kaid
opti mal nunber cal culated in advance. 24. The disk drive of claim 23,

wherein sai dagakguhat ing fREYS @§§'QP§yU®®QP§ valdescd ol g W iMens 71
processi ng nunbers ot her t han’ sai d opti mal nunber, and when driving

processing epdsugh €Rd dcéjﬁﬂi'/ﬁjc%)é qce%%ldngh@ugbeémdS@éﬂngél&pla%ﬂ&a@%?@
adds sai d uni que val ue unique to said drive processi ng nunber to the

operation tiygpp efixsahd €drhyi DY HRARBe. cdBe THE adinskedr iMaxaf claim 23,
wherein said calculating neans nmultiplies a difference between said drive

processi ng nunber padHosghdrppt sBBbnAUPBERTRY 0@ Gppffiaicedh, 78Rd faddsheo the
operation tine of said driving nmeans. 26. The disk drive of claiml, 5 or

6, conprisi Agoneadd®lilndig mepBaraceR 60MHOkS dsandl Usivi Rgdeanst kased on
a predetermned drive profile in which a speed is set differently in

accordance wrhlh 20 aeliapsedbidde iunthé 4 hied Goplietdcen of oFraveldang rafagai d
tray fromthe start of the traveling of said tray; and
1 and a direction perpendicular to the sliding direction in Fig.
26, the flat portions may be disposed immediately below the
points of application 79 of the side arms 71 of the tray 20 and
the first points of application and the second points of
application may be accordingly the same points of application.
(Sixth Preferred Embodiment)
Figs. 1 through 4 and 27 through 29 show a structure of
a drive door lock mechanism of the optical disk
record/reproduce drive according to a sixth preferred
embodiment of the present invention. In Fig. 1, denoted at 140

is the main unit of the optical disk record/reproduce drive

which comprises the opening 60a, which is formed by the
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medi um j udgi ng neans whi ch judges the shape, the size and the |ike of said
di sk, wherein said controlling nmeans changes at |east one of said speed and
said elapsed tinme contained in said drive profile in accordance with a
result of the judgnent obtained by said nediumjudgi ng neans. 27. The disk
drive of claiml, 5 or 6, conprising: - |99 control ling means which
controls said driving neans based on a predeterm ned drive profile in which
a speed is set differently in accordance with an elapsed tinme until the

conpl etion gtchhavekilngngtssai 6o t4ray theotphbbe shakts of Dhedkkaveki ng of
said tray; and neasuring neans whi ch neasures an inside tenperature inside

said drive, cpherelfnsaicd 60atEQl LhpgrMmgesatdangeredlograast) angxofwrsaid
speed and said el apsed tine contained in said drive profile in accordance

with a resulkngtchner TRasysalrerb M eIaEdidHe SRk d i A5 $ies keRPepah Uhg 6 @B: The
disk drive of claiml, 5 or 6, conprising

There are two concave portions 22 and 23, one large and
the other small, formed in a concentric arrangement at the
center of a cartridge seating surface 21 of the tray 20. The
concave portion 22 having a large diameter is a large diameter
disk seater while the concave portion 23 having a small diameter
is a small diameter disk seater, and either one is used in
accordance with the outer diameter of a disk which is to be
mounted to the main unit 140 of the optical disk
record/reproduce drive.

The left wall surface 25 and the right wall surface 26,
which are slightly larger than the outer size of the cartridge
1 and are vertical to the cartridge seating surface 21, are
formed on the left-hand side and the right-hand side of the tray
20 and serve as guides which are used to place the cartridge
1 on the tray 20.

Openings 30 are formed in a part of the left wall surface
25 and the right wall surface 26 of the tray 20 (Figs. 3 and
4), and there are cartridge holders 27 disposed which engage
with the engagement receiving parts 6 which are formed in a
concave shape in the left-hand and the right-hand innermost
edge surfaces of the cartridge 1.

There are holes 27a, which are for the pins 28 disposed
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posi tioni ng neans whi ch engages with a positioning hole of said cartridge
in such a manner that said positioning neans can be freely detached,
wherein said positioning means engages with said positioning hole of said
cartridge in a condition that said tray has been | oaded. 29. The disk drive
of claiml, conprising positioning nmeans which is held by said main unit in
such a manner that said positioning neans freely engages wth and gets
detached froma positioning hole of said cartridge, wherein said

posi ti oni ng cEEans c%rtgtaﬁg_%s%émsbat@agds@pﬁééé oni pg ;r@éset@lfro%@lhd gactfddgeqin a
condition that said tray 'has been’| oaded, and - sai’d main unit holds

sai d danper jrerper candcsaig %Iewc@gtrfq@@% h%’lqjél%l @87 Rl diAYd Mt SURlE @
manner that said tray is freely | oaded and ejected. 30. The disk drive of

claim 29, wheneiksSah & Aappes WQ%@ Sc fb sRPSEMAs t Al dnbr@ves sg hahder,
and said traverse holder is held by said main unit.

edges of the cartridge holders 27 comprise convex portions 27b
which engage with the engagement receiving parts 6 of the
cartridge 1, while the other edges of the cartridge holders 27
are urged by the ccil springs 49 for instance with the tray 20
in the direction of holding the engagement receiving parts 6
of the cartridge 1.

The opener 29 which opens and closes the shutter 2 of the
cartridge 1 is disposed on the innermost side of the tray 20,
such that the opener 29 can freely move in the right/left
direction. Loading is realized through an opening action
toward the left-hand side with the opener 29 hooked at a
projection disposed to the front edge of the shutter 2. To this
end, the cam groove (not shown) for opening the opener 29 is
formed in the back surface of the upper base 83, so as to open
the shutter 2 in accordance with the loading of the tray 20 for
example.

As the shutter 2 is opened, the disk (not shown) housed
in the cartridge 1 becomes ready for rotations by the spindle
motor 90 which will be described later and ready for recording
and reproduction by means of the optical pickup 99.

The loading motor 61 and the reduction loading gear

system 66 are disposed to the front of the mechanical chassis
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31. The disk drive of claim?29, wherein said positioning neans can engage
with and get detached fromtwo positioning holes, one on the |left-hand side
and the other on the right-hand side, of said cartridge at one position at
| ease. 32. The disk drive of claim?29 or 30, wherein said positioning neans
is held in such a manner that the position of said positioning nmeans can be
adjusted in the forward/ backward direction relative to said main unit. 33.
The disk drive of claim?29, conprising a cam nenber which vertically drives

sai d traver gg,base rard saithiRashigalieRgw BANSe WREKEI deSAidd | EavelSesddse
and sai d positioning nmeans share the sanme cam nechani sm which is di sposed

to said cam:pepher s1d4. pdheidhskrdihyep ot cb@ar mud8, o 2% hSk rBl, 2 B2(®1g 33,
conprising a guide nmenber which guides vertical driving of said positioning

nmeans, sai dqgui dasmepRer-ohas iaqt apekichd cshaze tMd Ak ABRRS v dmltd ple
steps, and a gap between said positioning nmeans and sai d gui de nenber

becones t hesgiglhest € ichgy-2@9% 1caddgaild 85ctedai dnROSEME PR-NEL IRANS
into said positioning hole of said cartridge. 35. The disk drive of claim

29, whereintpal fe€anlificdggaconmpti seshal gt at erdet eedh gl e i ol exqesses
the state of said disk housed in said cartridge, state detecting neans is

di sposed whicglel 6 hedd thisysabdodmed m éinito bRasUshc e FARNEN thhat sRkdrsdiat e
detecting neans can engage with and get detached from said state detecting

hol e, and saidcposhki BRAICRY siREASABE Sdied t51:a1,€ ARl etirdhe RIS asceikk i n
synchroni zation. 36. The disk drive of clains 28 through 35, conprising

second drivinaghaBaes1WeheBsvYer 60Cehkyughi ¥eS SRkt posidépning NEdNSedR -
The di sk drive of claim36, wherein said second
on the other side of the tray 20 is supported for free sliding
at the step 63 which is on the inner side of the mechanical
chassis 60. Thus, the tray 20 is supported by the main unit
140 in such a manner that the tray 20 can be loaded and ejected.
As shown in Fig. 1, the rubber dampers 71 on the four
corners of the traverse holder 70 flexibly support the traverse
holder 82 which hclds the spindle motor 90, which rotates the
disk while holding the disk, the optical pickup 99, which reads
out information from the disk 10 or writes information in the
disk 10, the traverse motor 94, which moves the optical pickup
99 in the radius direction of the disk along the guide shafts
97 and 98, and the reed screw 95. Denoted at 85 are screws fixing
the rubber dampers. Flexible supporting by means of the rubber
dampers 71 realizes an effect of reducing an influence over
recording in and reproduction from the disk upon application

of vibrations or impact from outside upon the main unit 140 of

the optical disk record/reproduce drive.
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driving neans stops drive force i medi ately before engagenent of said
positioning nmeans and said positioning hole of said cartridge conpletes.

38. The disk drive of clainms 28 through 35, conprising traveling
restricting nmeans which restricts traveling of said state detecting nmeans
after detachnent of said state detecting neans fromsaid state detecting
hol e of said cartridge. 39. The disk drive of clains 36 through 38, wherein
said second driving nmeans and said traveling restricting nmeans are

integrated as oneopn4BneTheadi skadréverpéd €FahdBs28d orgho 39th@05m35f§é ng
shutter opening/cl osi ng neans whi ch opens a shutter of said - 20

cartridge agstheet kARa01y| 9agboBt cMhes £l Arsai fedd BYL N@Ss B POsd lh@é}armg
reference for said cartrldge in a direction in which said shutter

openi ng/ cl ogiyng rMeaRS nepeAs 18ald colkltier 6of, Sded Larlddtdams anh si dhe
positioning nmeans is disposed at one p05|t|on at least. 41. The disk drive

of claiml, fS5oak 8idEOBPrtBéNg-holdiag,Heass ml@ﬁ%@ dei 81 $h 4 @ya hedeen
a loading position and an ejection position in suc manner that said tray
can be trangpertedrl tR€af] ¥de cam 100, and as the slide cam 100 moves in
the right/left direction, the traverse holder 82 is driven
vertically.

The clamper 84 disposed to the upper base 83 fixes the
disk to the turn table 91, during mounting of the disk to the
spindle motor 90. The clamper 84 comprises members which can
be split into two, one above and the other below, and houses
the magnet inside. 1In addition, for the purpose of centering
of the disk with respect to the turn table 91, the magnetic
element is buried in an apex portion of a center cone which is
formed at the center. Owing to magnetic suction force of the
magnet housed inside the clamper 84 and the magnetic element,
the clamper 84 fixes the disk to the turn table 91.

On the front side of the traverse holder 70, the partition
wall 178 which separates the loading motor 61 from the traverse
holder 70 is disposed to the mechanical chassis 60, the slide
cam 100 is disposed to the partitionwall 178 for free movements
in the right/left direction.

The rack gear 101 is disposed to on the front side of the
slide cam 100 and driven in the right/left direction by the

middle gear of the reduction loading gear system 66. Further,
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42. The disk drive of claim41l, conprising opening/closing neans which
opens and closes a shutter of said cartridge, wherein said tray conprises
cartridge hol di ng means which holds said cartridge. 43. The di sk drive of
claim42, wherein said opening/closing neans is disposed to said tray. 44.
The disk drive of clainms 41 through 43, wherein said hol ding neans
conprises a shaft disposed in the forward/ backward direction to said tray
and a shaft bearing disposed to said main unit. 45 The disk drive of
claims 41 ”E'P]@U%Poﬁéct%ﬁ_rﬁ@% A& dhbokding PBRANS FARPE hSEsgagshaht ¢isposed
in the forward/backward direction to said nain unit and a Shaft bearing
di sposed totpai fodd@dam 429, Thei &h sk ghrue168fl €baiHd Lra9e9rdPre EPMBRISANT
cartridge hol ding means which restricts novenents of said - 203 _
cartridge rehapk¥eas @ §abgdveray iRstheckoaghndLhgeki Qnr ghELeld PReandy yhi ch
engages with an engagenent receiving part disposed to said cartridge i'n
such a manngp .t hede sAiLht@RI bbirdgenhol dhngo FR3AS S A e rdetachgd f1gmsaid
engagenent receiving part. 47. The disk drive of claim46, wherein no wall
surface whi gRhel soper pardbaul as tacaieaut LHicdge sealisngiswdace sy dirgposed
at the front edge of said tray in the |oading/ejection direction. 48. The
di sk drive gktehalibBndfoptidd, 2 Mereiirtrsaixd idsviyBgceans yhas enstyugidre
that as said tray as it is in the ejected state is pushed manually into
i nsi de sai dgiekBcYBht, @hiW Ref pholjeadiing 19 0st alhed ANG Heorsa M i
engages said cartridge with said cartridge holding neans is smaller than
force with pBirehosabdobl ayhks raugkhgdamanual leyigladle@ W1%HdQ rSaic v i t.
99. The disk drive of claim46 or 47, wherein said cartridge hol di ng neans
has such a sbadehyrgedhi Shsddedal yaengagesmd thnal) engagerestqgeeeaiod ng
part of said cartridge, a stopper is disposed at the rear edge of sai d tray
in the | oadivAgcHi i eCth Osn@hgsmeth Gal th i tlge, maddh dufd g JH add g Lfusaidh
cartridge on said tray, a placing limt position for said cartridge
restricted bya8ahd $4OPREE EAUGH) VinkEt BBES M tBa2 QDG @Nséhgdbealr sl d
cartridge conpletes engaging with said cartridge hol ding neans. - 204

each other, and on the contrary, before the rack gear 101 goes

off from the middle gear of the reduction loading gear system
66, the drive gear 66a meshes with the rack gear 40.

Engagement with the cam slits (not shown) is ensured so
that the alignment pins 102, which positions the cartridge 1
at the loading position, is driven vertically together with the
traverse holder 82 as the slide cam 100 moves in the right/left
direction, and the detecting levers 106 are driven vertically
through the assist arms 104.

The door 243 and the lock means will now be described.
There are opening holes 68a and 68b formed on the front side
of the right-hand side surface of the mechanical chassis 60 (Fig.
28), and a door lock pin 147 which is a rock member, by means

of a returning spring such as a coil spring 148 for example
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50. The disk drive of claim96 or 97, wherein said cartridge hol di ng neans
is disposed to said tray in such a manner that said cartridge hol di ng neans
can sink in an engagenent receiving part of said cartridge which has a
concave shape. 51. The disk drive of claim46, 47 or 50, wherein there are
engagenent receiving parts on the |eft-hand side and the right-hand side to
an axial line of the |loading or ejection direction passing through the
center of gravity of said cartridge. 52. The disk drive of claim46, 47 or

50, wherei ng3abdsengageneah ERECHWORY 1RRIE Pitd 9aat 84 ON NG Qi difi-a1
| eft-hand side and the right-hand side to an axial line of the |oading or

ej ection di pgekiseR @@?Sheg_eghmél%loébel&@vatﬁn911‘4 Bravwid ¥g Afnhsal e d 1@y g or
is |ocated on said axial line. 53. The disk drive of claim46, 47, 50, 51

or 52, whergipesghdchr 8% €RAAPLLERS cReYuinde sTRIEbe s WhiChidgstriLts novenent s
of said cartridge in a direction perpendicular to the |oading or ejection

direction of saidrhEayoop41odRepdhskadrkyenof &b A Abe 4 b3 P t1PDne
wherein in a condition that an engaging part of said cartridge hol ding

means i s abgknt @igRYJagaqWELE pakd edblls dge hut uits RO N LRGRAGRIENL: 1 N
order to prevent loading of said tray into said main unit, an opening
portion di sgesed: i add antrsythaes Qgeﬁl@n@ maLp i tnd9fad 0adi ng, and <
ejection of said tray interferes - 30 with said cartridge holding
means. 55. Ehe dhskrglyiyegofekd @l A, 197 0fs 3P s el sald gardrd dge
hol di ng means conprises, on said tray, a revolution shaft which revolves in
a dlfeCtlOntE@rEQBQEQH|éhg&ﬁehgﬁt|9§ﬂbng4aﬁda%beQMW%ndéﬂﬂ%édﬂyySﬁoE%Héj
tray and a hol di ng nenber i ch has an engagi ng part which is axially

supported byhsakdsr&veddhon shafd 1and gRgages, Wahb _§ﬂédt1.ee!‘%9@@'£%@ment _
receiving part, and said engaging part of said cartridge hol ding neans is

pre-1oaded panal 4 ¢ @elhlagR sof i ENGAGERENG Whiildh $31 1 QNGAGONENt e & BCRIOHNG: part
of said cartridge. 56. The disk drive of claim96, 47 or 50, wherein said

cartridge hebdi NGsHBARE §LARKESESs Ple CbASEiGe NBITDE e WHEOD deadf |AXIN MR
defornmed in a direction perpendicular to the | oading and ejection direction

of said trays andpbbedftenthedgecpfssardcel astike nererzo s def or gdu ough
pl astic deformation into a projecting shape which sinks into sai

engagenent bECEh¥i 8gmpR0 tiHfirsal thedrd | ggen Wi chidipe s cancare pshape.s or
an engagi ng nenber having said projecting shape is integrated with said
el astic nenbre atmt be tooatriedgenhef teaiydeabagknentmepher 145¢ ithendi sk drive
of clainms 46, 47, 50, wherein in an engaging part of said cartridge hol ding
means whi chr$ghkshhntios sae dd engagesenimtiedth vé Ny paf droftisaitdr0ardo indge
whi ch has a concave shape, a roller having a cylindrical or approximtely
spheri cal shape isadkdpesedhehteha Y bbas eheaakbngsassanfagemeht saits qairtar i dge
and which conprises a rotation shaft in a - 206
and 147b to protrude from the right-hand side wall of the
mechanical chassis 60.

The door 243 disposed to the front opening 60a of the main
unit 140 of the optical disk record/reproduce drive comprises
hinges (not shown) at the left-hand side and the right-hand side
edges and engages with a supporting shaft which is disposed to
the mechanical chassis 60, so that the door 243 is supported

by the mechanical chassis 60 in the opening 60a about the hinges

which serve as the center of rotation in such a manner that the
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direction perpendicular to the loading and ejection direction of said tray.
58. A loading nethod for the disk drive of any one of clains 1 through 14
and 19 through 57, conprising: a first step during which said tray seating
said cartridge is loaded into said main unit by said driving neans; a
second step during which a positioning nenber positions said cartridge as
it is loaded into said main unit; a third step during which state detecting
nmeans detects the state of said cartridge; a fourth step during which said

di sk is hel dy nRans0f rGRRAG AN Lfg didsd otating means and a di sk
clanp nenber; and a fifth step during which said cartridge urgi ng nenber

urges said cartridge @gaknsis sal drijedypyWhensihaflhef sabdngecondr gteaps and

said third step are executed following Said first step, said fourth step

and said side on which the opening 60a is blocked, and pushed open by
the front edge of the tray 20 in accordance with ejection of
the tray 20.

Meanwhile, there are engaging parts 145 and 146, which
restrict the amount of opening of the door 243, disposed on the
both sides of the door 243, and the right-hand side engaging
part 146 also engages with the door lock pin 147. The engaging
part 146 engages with the engagement pin 147a, which jumps out
from the opening hole 68a on the right-hand side of the
mechanical chassis 60 upon loading of the tray 20, whereby
restricting locking of opening of the door 143 from outside the
drive.

Denoted at 143 are the side arms whose middle parts are
axially supported by the revolution shaft 78 of the mechanical
chassis 60 and which press the loaded cartridge 1 by means of
the springs 143a, base edges of the side arms 143 engage with
the traverse holder 70 which moves in the vertical direction,
and front edges of the side arms 143 press and fix the cartridge
as the traverse holder 70 moves toward above. Denoted at 185
is the circuit board of the control circuit, which comprises
a switch which operates in response to the detecting levers for
detecting the state in which the cartridge 1 is placed, etc.

Operations of the optical disk record/reproduce drive
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fifth step are executed. 59. The | oading nethod for the disk drive of claim
58, wherein said disk drive conprises: nount detecting neans which detects
that said cartridge is arranged at a right position on said tray with said
tray ejected, and which outputs a detection signal; and controlling neans
whi ch receives said detection signal and outputs an operation instruction
to said driving neans. 60. The | oading nethod for the disk drive of claim
59, - 207 wherein said disk drive conprises a detecting nenber which

detects that,gahd,¢agt bl dge,l §c2LEANGE4BL VR LGNt ROSIHE QR Qi3I it ay,
wherein said nount déetecting neans responds to a detecting operation

performed b¥gﬁékqoﬂe£scghngxgﬁg@%rofG&anH%gl%%dk%% TeLhog f or the di sk

drive of clarm 60, wherein said disk drive conprises cartridge hol di ng

means whi ch engaggs whth)salid-engageneRtnr eqei virngnrakh 9t said gartri dge
in such a manner that said cartridge hol ding neans can be freely detached,

and whi ch fixes andepesithians $akd1ar ki gge skeqsaid dhiay +vNnd 50 d
er.

cartridge hol ding neans al so serves as a detecting nenb
applied to the loading motor 61, and in accordance with

rotations of the middle gear which follows rotations of the
loading motor 61, the rack gear 101 is driven, the slide cam
100 moves in the left-hand direction, and the traverse holder
70 engaged with the cam grooves 109 retracts toward below. At
this stage, the traverse holder 82, too, which is supported by
the traverse holder 70 retracts toward below, in
synchronization to this. At the same time, the detecting levers
106, too, retract from the cartridge 1 through the alignment
pins 102 and the assist arms 104.

Next, as the projection 100a disposed to the top surface
of the slide cam 100 drives the groove of the slanted portion
249%a of the load cam 249 formed in the back surface of the tray,
ejection of the tray 20 is started. While the ejection of the
tray 20 is driven initially by the projection 100a of the slide
cam 100, driving of the rack gear 40 disposed to the back surface
of the tray 20 by the drive gear 66a which follows rotations
of the loading motor 61 takes over the drive force from the
middle, and the driving continues until the tray 20 reaches the
end point of ejection of the main unit 140 of the optical disk

record/reproduce drive.
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62. The | oading nethod for the disk drive of claim58, wherein said disk
drive conprises: controlling neans which controls said driving neans based
on a predetermned drive profile in which a speed is set differently in
accordance with an el apsed tine until the conpletion of traveling of said
tray fromthe start of the traveling of said tray; detecting neans which
detects the conpletion of |oading and ejection by said driving neans; and
cal cul ati ng neans which nmeasures a loading tine and an ejection tinme of

sai d disk by saidrdri¥ingqaRans, Pasedocg kesl ok the idet 86108 +ray
perfornmed by said detecting neans, and - 208 saidcontrol I i ng neans

changes at beask;ppe, oéhéaa&olsw%di@ngugﬁLge%ql%%dtwg?dC@@iéai«n%%&@ said

drive profile in accordance with a nmeasured tinme obtai ned by sai

cal cul ati ngLABaRS 4421299 th turni ing 148 d at th t1
AO. AS. AS. AS. AS Af JATAS. ASTAf CASI AS AGAS AS. A AS A@ AT . At AG A . AT A@ AS

. AS. AS. AS. AS AL . ASeASAL . L AS, AS. AS. Af Ao . A
RS AS A ARG AG AT RS A A A ARSI AGAG AT AS AS AS A, ARG AS

1S AG A ASHBSofS: A1 Al A ASASAL@AGHASASASABAG M AS ) AS. AS. AS. A
@ AS. AS. AS. AS. AS. AS. AS. AS. AS. AS. AS. AS. AT . Af. Af. AS. AS. Af . AS."AS. AS. AS. A@ AS. A

S. AS. Af. Af . Af. A . AS.AS. A ASIAS. AS AG ASe Af S Af o AS-AS. ASLAL. @ﬁs‘e@&ﬁﬁ AS A@ A
f.AS. AS. AS. AS. A@ A@ AS. Af . Af. AS. AT . Af . AS. AS. AS. A@ Af . AS. Af. AS. AS. Af . AF. AS. A

S. AS. Af . AS. AS, AbnAS 45 AD ASoAt . ABABASINS. AS, PS AS: A ABLBAS, -the AQ A
S. A@ A@ A@ A@ AQ@ AS. A@ A@ A@H\ Jk"4n P:e !
load eject switch 142 of the main unit 140 of the optical disk
record/reproduce drive is pressed again, a drive voltage is
applied to the loading motor 61, the loading motor 61 rotates
in the reverse direction, and the drive gear 66 which follows
rotations of the loading motor 61 rotates, thereby starting
automatic loading of the tray 20.

Upon loading of the tray 20 into inside the optical disk
record/reproduce drive 140, the returning spring 148 blocks the
door 243. At this stage, because of actions of the lock pin
driving cam 50 disposed to the back surface of the tray 20, the
door lock pin 147 projects from the right-hand side surface of
the mechanical chassis 60 and engages with the engaging part
146 of the door 243, which completes locking of the door 243
(Fig. 28).

(Seventh Preferred Embodiment)

Figs. 30 through 32 show a seventh preferred embodiment
of the present invention. Adifference fromthe sixth preferred

embodiment is to have the slide cam 100 drive the door lock pin
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A
}xsni d_Z] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cZa]ca]ca]calca]ca
]ca] ca] ca] ca] ca] ca] ca] ca]cal calcTa! ; Ur8U M
""#90&I(=( (K, | wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJ ca] ca] ca]ca] ca]ca]ca] ca]ca]ca] caljcaV]ca]ca]ca! K q---/)12339g44678L8VS;
S<>>@AABf CpCBE_E[ FHH*JJ- K} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! - KnLgMVNN* OOPCR
RSU, VWEXGX! YZYEZAL Ehi g cabbeddy tibxsniod 27 | ealgalical cal aalealica] ¢l aaleal cal
cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! yfg-h7hzh
hhi"i]iiii]vbhkkékabpl bt Bodamip\Waarhest xgpi g Zldicakqalealoal £6d calLal£al ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! st
VWEXOX@ Zy{ b w8k P HZ# the right-hand side to the tray 20 because of the
_Mxsnid_Z]]ca]cda] ca]ca] ca] ca] Ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]calca]ca]cal
ca] ca] ca] cakeaheakcsd £l salwpdLakCel MY I3H, even after the drive gear
% xsnid_Z]]ca]ca]ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]céica]ca]c
a] ca] ca] ca] eahcal g alneal sakcad caltc ali xERGWY <> SoinJ- 1Bl d a gh] €3¢ 6l £2] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] cabBLEsTstopped, the slide cam 100, driven by the loading gear
:s&ﬁa<F}xsn|d_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]céica]ca]c
a]ca]ca]ca]g@bﬁahcakgak@@hgalg@bﬁ?]%akca&tension portion 249b until
s?yfp$(2"} xsnid_Z]]ca] ca] ca]ca] caJca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cagliealirgl €Rd calHal vad ealicRl:C8bCahd the 1like toward above. The
?+dpVGCs} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] saleahgakedlea] pakeakcaleakea! Mo 2k pin' A& s a3 wHexsni d
_Z]]ca]ca]ca]ca]ca]ca]ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]calca]lcalca]ca]ca]ca]ca
] ca] ca] ca] capeahgal ¢a] ¢crlga! 31-Baf) [/ W21 2 AAMONMEO6 s O :the loading of
==>] ?A* BBB4CCQDD| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caV] eakcef ep]maleaiaaled] eabcahealsad cajxralsDEI BERH] Hitté JKMEXRSSUUXX
>YoYYa\\\\5] "]11]1/79"}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] cakcateghgakcalen] eakcabea] pahcahgahéalcahea! 9" _S
"+ e w  , aMaaaabMosbbbbcNcpcccCdRd} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] careqg] c3] ealwsa] eakca) sl eal sed calemler] eahgalocp]camealdrdddds
eDe} eeee% df nf f f f $gGgQghi  kDk
|1 RKI T m@iveng xsae coafh |10a] ealsc abeahcabealaal ka] vaf ca sad cal €a]aa] eajcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! mivhnnnn" 0=0vo000
pWhapzpppp- gdahgqiné&r sprtadsidsshxsnirdtdrhead] cakcaped] pahcapcalkealeal cal cal
ca] cal ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]lcalcalca]lcalst>tdtttu
uauuuvOwhwnenx Ox k&g . poysyyypyzlzpzzz{} xsnid_Z]] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca! {J{]
This eliminates the lock pin driving cam 50 disposed to

| X[ [ 113X}}}$~ ~i ~~~..8X}xsnid_Z]]ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] caheadjaa} cd] thpcafealddaped] thi cal xrlecajacrrealtc ai h4l £¢&l oy the

) g} xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca] cal cakaaircdjddajbafbajralcaWAnGhélffdst preferred embodiment.

T} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] €agcafbafcalcaftulrea] sakJzi@nlfp EPRShage used in the first
}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cefebicagdavhpdahpenieal

Gsj Zd<F{T$U } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] cpe&lddlec afval Canes] kaledlegaiadechs] t 5UIR xonkdo 7} [Lldd].ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] cahéah Raiegs iXpossible to further reduce the number of parts.

& w ul " #>% %&} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca}Eé$hb$c&?@é?té?@a$mb$déyca}ta!&(**+A.00~2q44Y6d6!7Y7::);

[ .

L <"<>AAFGH | Q1 KRM s i 3 tZrae]e dPcaled] @a] wlled] cajadaroald ghbalidalked] cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! MM NOQVSaS8T9YDYW " _aa
-bcddeffhiiikl'o2opstt}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]lcalca]calcalcalcalc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!t=wuwxzz{{yozS<7B2S
z
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$}xsni d_Z]]ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]calc
al calca]ca]ca]calcalca]calcalca]ca!.GRIJ: Erialo d;

}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ; 1<PEgr

Xg} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]
cal calca]ca] calca]ca]calca]ca]lca]ca!,q| G-q!):}xsnid_Z]]ca] ca]ca]ca]ca]ca]ca
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disposed to oppose each other on the inner side of the opening

60a which is at the front surface of the main unit 140 of the

optical disk record/reproduce drive, and the urging plate 198

is disposed for free revolutions so as to move close to and away

from the rubber roller 197, and the urging plate is urged

against the rubber roller 197 by an urging spring (not shown).

The other structures are similar to those used in the first

preferred embodiment.

As the load eject switch 142 is pressed, the drive gear
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196 rotates as driven by the door opening/closing motor, the
door 193 moves vertically toward below in parallel to the front
surface of the main unit 140, and the opening 60a in the front
surface of the main unit 140 of the optical disk
record/reproduce drive appears (Fig. 35).

As the cartridge 1 is inserted between the rubber roller
197 and the urging plate 198, the rubber roller 197 is made
rotating by frictional force with the cartridge, the control
circuilt which has sensed rotations of the rubber roller 197
rotates the rubber roller 197, and the cartridge 1 gets loaded
automatically into inside the main unit 140 of the optical disk
record/reproduce drive while opening the shutter 2 of the
cartridge 1.

At this stage, movements of the slide cam 100 moves up
the traverse base 82 supported by the traverse holder 82 which
used to retract toward below from the path of the cartridge 1,
and the disk inside the cartridge 1 is held by the turn table
91 of the spindle motor 90 and the clamper 84.

As the loading of the cartridge 1 completes, the drive
gear 196 driven by the door opening/closing motor (not shown)
rotates in the reverse direction, the rack gear 124 moves, the
door 193 vertically moves toward above, the opening in the front
surface of the main unit 140 of the optical disk
record/reproduce drive is blocked.

At this stage, the door lock pin 147 is driven as the slide
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cam 100 moves and engages with the engaging part 199 of the door
193, which prohibits manual opening of the door 193 from outside
(Fig. 34).

While the slide cam 100 drives the lock pin 147 and the
door 193 is driven by the motor to open and close since no tray
is used for the purpose of realizing the slot loading mechanism,
it is not necessary to vertically open and close the door 193,
and the door may be driven by the door opening/closing motor
and revolve-opened and closed.

In addition, while the slide cam 100 is used as a slide
member, a separate slide member may be disposed separately from
the slide cam 100, and a different motor may be used as the motor
separately from the loading motor.

(Ninth Preferred Embodiment)

Figs. 1 through 4 and 36 through 44 show a structure of
an automatic loading mechanism of the optical disk
record/reproduce drive according to a ninth preferred
embodiment of the present invention. In other words, Fig. 1
shows the optical disk record/reproduce drive to which the
first preferred embodiment of the present invention is applied.

In Fig. 1, denoted at 20 is the tray which is a tray for seating
a cartridge which houses an optical disk for instance or a naked
optical disk (not shown), and denoted at 140 is the main unit

of the optical disk record/reproduce drive.

In the main unit 140, denoted at 60 is the chassis with
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a synthetic resin, denoted at 70 is the traverse holder whose
one edge is supported by the chassis 60 for free vertical
movements, denoted at 82 is the traverse base which is held by
the traverse holder 70 via the vibration abscorbing dampers 71
and comprises a record/reproduce mechanism, denoted at 83 is

the top 1lid which is attached to the traverse holder 70 and

covers the traverse base 82, and denoted at 85 is the board of

"

the control circuit which is attached to the bottom side of the
chassis 60.

In the chassis 60, the loading motor 61 and the loading
gear system 66 which are driving means for the tray 20 are
disposed on the inner side of the opening 60a which is for
loading and ejection of the tray 20.

The traverse base 82 holds the spindle motor 90, which
rotates the disk while holding the disk, the optical pickup 99,
which reads out information from the disk 10 or writes
information in the disk 10, the traverse motor 94, which moves
the optical pickup 99 in the radius direction of the disk, and
the reed screw 95 which moves the optical pickup 929.

The top lid 83 supports the middle part of the clamper
84 which clamps the optical disk to the spindle motor 90, and
urges by spring force the clamper 84 such that the front edge
side of the clamper 84 will move away from the spindle motor

90, and moves the clamper 84 closer to the spindle motor 90
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against the spring and fixes the disk to the turn table during
mounting of the optical disk to the spindle motor 90.

On the front side of the traverse holder 82, the slide
cam 100 which engages with the mechanical chassis 60 is disposed
so that the slide cam 100 can move in the right/left direction.
The slide cam 100 is guided by the guide cam groove 249 (Figq.
4) formed in the back surface of the tray 20, and reciprocally
moves within a certain range in accordance with loading and
ejection of the tray 20. There is the rack gear on the front
side of the slide cam 100, and the slide cam 100 is driven by
the middle gear of the loading gear system 66 in the right/left
direction within a predetermined range as it is after the tray
20 has been loaded. As the slide cam 100 moves in the right/left
direction at this stage, the traverse holder 82, the alignment
pins 102 and the detecting levers 104 are driven in the vertical
direction, the state detecting pins 106 move in the vertical
direction in accordance with the operations of the detecting
levers 104.

Fig. 2 shows the tray 20 and the cartridge holders 27.
In the middle of the cartridge seating surface 21 of the tray
20, there are two concave portions one large and the other small,
formed in a concentric arrangement. The concave portion having
a large diameter is a large diameter disk seater 22 while the
concave portion having a small diameter is a small diameter disk

seater 23, and either one is used in accordance with the outer
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diameter of a disk which is to be mounted to the main unit 140
of the optical disk record/reproduce drive.

Further, on the left-hand side and the right-hand side
as viewed from the loading/ejection direction of the tray 20,
the left wall surface 25 and the right wall surface 26, which
are slightly larger than the outer size of the cartridge 1 (Fig.
37) and are vertical to the cartridge seating surface 21, are
disposed over approximately half the entire length on the
innermost side within a cartridge placing range in the
locading/ejection direction of the tray 20, thereby realizing
a function as guide members which are used during placing of
the cartridge 1 on the tray 20. Meanwhile, openings 30 are
formed in a part of the left wall surface 25 and the right wall
surface 26, and at left-hand side and right-hand side positions
to an axial line along the direction of loading or ejection
passing through the center of gravity of the cartridge 1, e.qg.,
on the left-hand and the right-hand innermost sides in the
loading direction, there are the cartridge holders 27, which
are holding members of cartridge holding means engaged with the
engagement receiving parts 6 (Fig. 42), disposed on the inner
side to the left wall surface 25 and the right wall surface 26.
On the front side of the tray 20 and the front side of

the both side walls 25 and 26, there is no wall surface which

is disposed perpendicular to the cartridge seating surface.

Hence, there is no obstacle against placing of the cartridge
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a flat rectangle, the both sides of the rear edge of the
cartridge placed on the tray 20 project beyond the tray 20.
Fig. 2(b) shows the cartridge holders 27, which sink into
and engage with the concaved engagement receiving parts 6 which
are located on the left-hand side and the right-hand side to
the axial line along the direction of loading or ejection
passing through the center of gravity of the cartridge 1. The
cartridge holders 27 are of a synthetic resin which is shaped
as long thin members, and the middle parts of the cartridge
holders 27 are bent approximately in the shape of the letter
Z. There are axial holes 27a formed in the middle parts in a
direction perpendicular to the step bending direction. The
axial holes 27a engage with the pins 28 which are disposed
outside the cartridge placing range and on the inner side of
the cartridge seating surface 21 relative to the left wall
surface 25 and the right wall surface 26, and the cartridge
holders 27 are held for free revolutions about the pins 28.
Further, the cartridge holders 27 comprise, at front edges of
the downwardly stepped parts, convex-shaped engaging parts 27b
which engage with the engagement receiving parts 6 of the
cartridge 1 and are shaped approximately as triangles which
extend within the cartridge placing range. At front edges of

the opposite upwardly stepped parts, spring receiving
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on the tray 20 side to face these, and the coil springs 49 are
interposed so as to engage with these at the both edges, whereby
the engaging parts 27b are urged and loaded in the direction
in which the engagement receiving parts 6 of the cartridge 1
are held. A stopper 31 of the cartridge holders 25 against the
spring force of the coil springs 49 is disposed at a position
which is approximately on the opposite side to the spring
receiving projections 27c of the tray 20. Further, with the
cartridge holders 25 supported by the stopper 31, the
downwardly stepped parts on the engaging parts 27b side enter
into the openings 30 from the holes 27a of the cartridge holders
27, inner surfaces 27d are approximately flush with the inner
surfaces of the wall surfaces 25 and 26, and the engaging parts
27b alone project into the cartridge placing range. This
prevents the tray 20 from becoming wide.

In addition, on the innermost side of the tray 20, the
opener 29 which opens and closes the shutter 2 of the cartridge
1 is disposed for free movements in the right/left direction.
The opener 29 operates in accordance with loading of the tray
20, and permits loading through an opening action toward the
left-hand side with a projection of the opener 29 hooked at the
projection disposed to the front edge of the shutter 2. For

the opener 29 to operate in accordance with loading and ejection
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be such means which makes it possible to drive the opener 29
and open the shutter when the cartridge 1 is mounted on the tray
20. As the shutter 2 is opened, the optical disk housed in the
cartridge 1 becomes ready for rotations by the spindle motor
90 and ready for recording and reproduction by means of the
optical pickup 99.

Fig. 4 shows the back surface of the tray 20, in which
there is the rack gear 40 disposed on one side which engages
with the drive gear 66a of the loading gear system 66. As the
rotating direction of the loading motor 61 is switched, the tray
20 is loaded and ejected. In a similar manner, the metallic
guide shaft 41 is held at the front edge and the rear edge of
the tray 20, parallel to and in the vicinity of the rack 40 of
the back surface of the tray, and 1s further held by the
mechanical chassis 60 through the shaft holder 42. The other
side of the tray 20 is placed for free sliding on the guide
stripe 63 (Fig. 1) which is formed on the inner side of the
box-1like shaped mechanical chassis 60, and the pressing members
183, which are disposed to the side walls of the mechanical
chassis 60 so as to be able to flexibly project while retracting,
prevent an action of leaving from the guide stripe 63.

Figs. 36 and 41 show the tray 20 as it has been loaded.

Until loading of the tray 20 completes, the spindle motor 90
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held on the traverse base 82, the traverse motor 94 and the
optical pickup 99 remain retracted to below the loading path
of the tray 20 for the purpose of avoiding interference with
the tray 20 and the cartridge 1.

With loading of the tray 20 completed, the tray 20 is

positioned such that the spindle motor 90 will be located at
the center of the optical disk. As the loading gear system 66
drives the slide cam 100 a little before this, the alignment
pins 102 protrude through the holes 20a formed in the tray 20
and engage with the positioning holes formed in the cartridge
1. The cartridge 1, which is roughly restricted in the
forward/backward direction and the right/left direction to the
tray 20, is finally positioned relative to the tray 20 and the
spindle motor 90 as a result of this engaging action. Meanwhile,
the traverse base 82 ascends, the spindle motor 90 and the
optical pickup 99 move close to the optical disk housed in the
cartridge 1 which is placed on the tray 20 from a center opening
20b of the tray 20, and at the same time, the pressing levers
143 press the both central sides of the cartridge 1 against the
tray 20 because of the force of the springs 143a of the pressing
levers 143 as the traverse base 82 ascends, while the clamper
pressing part 130 projecting from the tray 20 press the rear
edge of the clamper 84 and the front edge of the clamper 84 moves
close to the optical disk, whereby the optical disk is clamped

to the turn table of the spindle motor 90. The front edge of
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the tray 20 is positioned on the inner side of the opening 60a
of the chassis 60 at the loading position of the tray 20, and
at about the same time as the completion of the locading, the
state detecting pins 106, which are for detection of the back
and the front surfaces of the cartridge 1 and whether it is
possible to write, project toward the cartridge on the front
edge side of the tray 20 in accordance with the operations of
the detecting levers 104, and for this structure, there are a
back surface detecting hole and a writing detecting hole {not
shown) formed in the cartridge 1.

Figs. 37 and 38 show the tray 20 as it is ejected, in which
as the loading motor 61 is driven in the opposite direction to
the direction during loading, the tray 20 is ejected. At this
stage, the slide cam 100 engages with the loading gear system
66 operates, the detecting levers 106, the alignment pins 102
and the traverse base 82 descend, the detecting levers 106 push
down the state detecting pins 106, and the pressing levers 143
ascend, so that the tray 20 moves and the clamper 84 moves away
as the tray 20 starts moving.

Figs. 39 and 40 show a detecting member 30 and a detecting
switch 31 which serve as mount detecting means. The detecting
members 30 are disposed to the lower portion of the top 1id 83,
and detect that the cartridge 1 is placed at the right position
on the tray 20. In this embodiment, the detecting members 30

are formed by a spring member, such as a blade spring, which
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is approximately formed in the shape of the letter U, one ends
30a are attached to the bottom surface in the vicinity of holes
33 formed on the front edge side of the top 1id 83, bend parts
30b pass through the holes 33, the other ends 30c are located
on the top surface side of the top lid 83, and the bend parts
30b are located at a position to receive the top surface of the
cartridge 1. The detecting switches 31 are disposed to the top
lid 83 so that operating parts of the detecting switches 31
overlap the other ends 30c of the detecting members 30 on the
top surface of the top lid 83, and sense movements of the other
ends 30c attributed to arrangement of the cartridge 1 at the
right position based on the state of ejection of the tray 20.
When the cartridge 1 is not placed on the tray 20 correctly,
the bend parts 30b of the detecting members 30 become as denoted
at the imaginary line and move away from the detecting switches
31, and as the cartridge 1 is placed, the switches 31 are
manipulated at the other ends 30c. Output lines 34 for the
detecting switches 31 are installed in the control circuit for
the board disposed to the back surface of the mechanical chassis
60, and the control circuit, when accepted a detection signal
from the detecting switches 31, outputs an operation
instruction to the loading motor 61 which is driving means.

Operations of the optical disk record/reproduce drive

140 having such a structure above will now be described in

relation to an example of reproduction from the optical disk
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which is housed in the cartridge 1.

Figs. 42 and 43 show placing of the cartridge 1 on the
tray 20, in which the cartridge 1 is slid on the cartridge
seating surface 21 from the front of the tray 20 in a direction
of pushing intc the main unit 140 of the optical disk
record/reproduce drive.

In the process that the left-hand and the right-hand edge
surfaces of the cartridge 1 are pushed to the tray 20 with the
left wall surface 25 and the right wall surface 26 serving as
guides, since there are slanted surfaces at the front edges of
the engaging parts 27b which serve as the projections of the
cartridge holders 27, the insertion force of the cartridge 1
makes it possible to easily open to the width between the left
wall surface 25 and the right wall surface 26.

Fig. 44 shows a state that the cartridge 1 is further
inserted, and the engaging parts 27b of the cartridge holders
27, owing to the urging force of the coil springs 49, sink into
and engage with the concaved engagement receiving parts 6 of
the cartridge 1. At this stage, from a change in the insertion
force and a sound which is emitted at the time of engagement
with the cartridge holders 47, an operator can confirm the
completion of the engagement.

On the innermost side of the cartridge seating surface

21, there are stoppers 35 which restricts the cartridge 1 to

the insertion limit, which ensures that the engaging positions
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at which the cartridge 1 engages with the cartridge holders 27
approximately match with the insertion limit provided by the
stoppers 35. This completes the placing of the cartridge 1 on
the tray 20. At this stage, the cartridge holders 27 restrict
movements of the cartridge 1 in the forward/backward direction,
while the left-hand side and the right-hand side wall surfaces
25 and 26 restrict movements of the cartridge 1 in the
right/left direction.

At the same time, the detecting members 30 are pressed
at the insertion edge of the cartridge 1, and the detecting
members 30 press the operating parts 3la of the detecting
switches 31 and a detection signal is outputted. The detection
signal is outputted to the control circuit, which operates the
loading motor 61.

In this embodiment, the contrcl circuit may switch such
that the driving means will not operate in accordance with the
operations of the detecting switches 31 to thereby make it
possible to perform the following loading cperation.

That is, during manual loading, the insertion force to
insert onto the tray 20 is continuously applied to the cartridge
1, the insertion force is transmitted to the tray 20 through
the stoppers 35, and manual loading of the tray 20 into the main
unit 140 of the optical disk record/reproduce drive is started.

While the tray 20 is being loaded manually, the eject end

switch (not shown) of the tray detects a signal indicative of
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passing of the tray, a drive voltage is applied to the loading
motor 61, and as the drive gear 66 which follows rotations of
the loading motor 61 rotates, automatic loading of the tray 20
starts.

At this stage, the spring constant and the pre-loading
force of the coil springs 49 which urge the cartridge holders
27 are set such that the following relationship holds between
the insertion force over the cartridge 1 into the cartridge
holders 47 and the manual loading force upon the tray 20,
whereby manual loading of the tray 20 is performed after placing
of the cartridge 1 on the tray 20 has completed:

Insertion force over the cartridge < Manual loading force

If the force relationship above is opposite, loading of
the tray 20 starts before insertion over the cartridge 1 into
the cartridge holders 47 completes, and clamping of the disk
10 stored in the cartridge 1 accordingly fails.

On the other hand, during automatic loading, with the
loading switch (not shown) of the main unit 140 of the optical
disk record/reproduce drive turned on at the time of the
completion of placing of the cartridge 1 on the tray 20, a drive
voltage is applied to the loading motor 61, and as the drive
gear 66 which follows rotations of the locading motor 61 rotates,
automatic loading of the tray 20 starts.

In the structure according to this embodiment, after the

cartridge 1 is placed on the tray 20, for loading of the tray
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20 and the cartridge 1 intc the main unit 140 of the optical
disk record/reproduce drive, the cartridge 1 is inserted as if
to slide the cartridge 1 on the cartridge seating surface 21
and application of the insertion force is continued, whereby
the loading operation is completed. 1In other words, the
operation of inserting the cartridge 1 alone serves the purpose,
whereas a plurality of operations realize placing of the
cartridge 1 and loading of the tray 20 in the conventional disk
record/reproduce drive.

Further, since the conventional disk record/reproduce
drive is shaped like a box which comprises a front wall surface
for the purpose of positioning the cartridge relative to the
tray, the operation of placing the disk on the tray while
avoiding the front wall surface during placing of the naked
optical disk on the tray makes people feel a wrong feeling.
However, since a tray whose shape is approximately the same as
that of a tray which generally seats only a naked optical disk
may be used as the tray 20 which has such a structure according
to this embodiment, the operability for placing the naked disk
on the tray will not give people a wrong feeling. In addition,
since the freedom of design of the tray improves because of the
absence of the front wall surface, it is possible to use a
high-grade design which targets at a better design effect for
instance instead of using a function-oriented design.

Still further, in the structure according to this
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embodiment, after the cartridge 1 is placed on the tray 20, for
loading of the tray 20 and the cartridge 1 into the optical disk
record/reproduce drive, the cartridge 1 is inserted as if to
slide the cartridge 1 on the cartridge seating surface 21 and
only if one moves his or her hand off from the cartridge 1 as
it remains inserted, loading is automatically started and the
cartridge 1 is mounted inside the optical disk drive. In other
words, the operation of placing the cartridge on the tray alone
serves the purpocse, whereas the conventional disk
record/reproduce drive requires three operations, i.e.,
pushing in of the cartridge 1 on the tray 20, placing at the
right position, pushing in of the tray or other switching.

Moreover, it 1s possible to realize the means which
detects placing at the right position after placing of the
cartridge 1 and loading of the tray 20, the loading driving
means and the like in simple structures instead of making these
complex. Such simple structures lead to an improvement in
reliability.

(Tenth Preferred Embodiment)

A tenth preferred embodiment of the present invention
will now be described with reference to Figs. 45 and 46. The
cartridge holders 27 serve also as the detecting members 30
which drive the detecting switches 31 which functions as state
detecting means of detecting the completion of placing of the

cartridge 1 at the right position in the first preferred
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embodiment, and the detecting members 30 are omitted. In this
embodiment, switch pressing parts 27e protrude at the edges
which are on the opposite side to the engaging parts 27b of the
cartridge holders 27 in the opposite direction to the spring
receiving projections 27c, the operating parts 3la of the
detecting switches 31 fixed to the chassis 60 is faced with the
switch pressing parts 27e.

Fig. 45 shows the detecting switch 31 as it is before
attached.

Fig. 46(a) shows the same state as that in Fig. 13 in which
the cartridge 1 is not mounted to the tray 20 which is in the
ejected state. At this stage, the springs 49 press the
operating parts 3la of the detecting switches 31 in the switch
pressing parts 27e. Fig. 46(b) shows a state that the cartridge
1 is being mounted to the tray 20, with the front edge on the
both sides of the cartridge pressing the engaging parts 27b and
hence the switch pressing parts 27e away from the detecting
switches 31. Fig. 46(c) shows the engaging parts 27b as sink
in and engage with the concaved engagement receiving parts 6
of the cartridge 1, with the switch pressing parts 27e of the
cartridge holders 27 pressing the operating parts 3la of the
detecting switches 31 again. Hence, the detecting switches 31
output to the controlling means a signal which corresponds to

the series of operations that the detecting switches 31 are

pressed at the operating parts 3la, left not pressed, pressed
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again, the controlling means senses mounting of the cartridge
1 in the right manner and outputs a drive signal to the loading
motor 61 which serves the driving means, so that loading of the
tray 20 is started and the switch pressing parts 27e move away
from the operating parts 3la of the detecting switches 31.

In the structure according to this embodiment, since the
members holding the cartridge 1 also detect placing of the
cartridge 1 and loading of the tray 20 at the right position,
it is not necessary to separately dispose driving means for the
detecting switch, the number of parts does not have to be
increased, and costs of the optical disk record/reproduce drive
is reduced.

An eleventh preferred embodiment of the present
invention will now be described with reference to the
associated drawings. While it is possible to the disk loading
drive according to the present invention as it is horizontally
and vertically installed and as it is vertically installed with
the opening positioconed at the top, this embodiment will be
described in relation to a state that the disk loading drive
is installed horizontally.

According to the present invention, a reproducible disk,
such as a music CD and a DVD-ROM, and a recording disk, such
as a DVD-RAM, whose diameter is 8 cm, 12 cm and the like are
handled. These disks as a whole are simply called naked disks.

It is the form of a medium that a loading mechanism considers,
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the like are not limited to the examples described above.

Next, a description will now be given on a loading
mechanism which handles both naked disks having different sizes
such as 12 cm and 8 cm and a cartridge in which a naked disk
is housed. First, an overall structure of a disk loading drive
will be described, and structures of the respective portions
will then be described in detail.

A mechanical structure according to the eleventh
preferred embodiment of the present invention, being similar
to as described earlier in relation to the first preferred
embodiment and the like with reference to Figs. 1 through 7,
will not be described in redundancy, and an electric structure
and operations of the disk loading drive will be described with
reference to Figs. 47 through 51.

Fig. 47 is a block structure diagram of the disk loading
drive according to the eleventh preferred embodiment, and these
illustrated are formed on the circuit board 120 described above.
That is, a laser driving circuit 430 operates, the optical
pickup (optical head) 99 irradiates the disk 10 with laser, a
light receiving element of the optical head receives a signal
from the disk 10, and a reproduce signal processing circuit 431
processes the signal. Denoted at 432 is a

modulation/demodulation circuit, denoted at 433 is a RAM of a

memory, denoted at 434 is a central processing unit (MPU), and

- 151 -



10B 10B 10B=: 1098& ()-) ! 1098& ()-!L ! 109%BFB& () - $%/ 0zX9. =

10/ =1 10% & ()-'L

% 110% /& ()-1L%!10% /& ()-%!10% & ()-!QS! 1098/ 8/ & ()-m [S! 10% /& ()-nD12
"gH= 10/ =: 1+s!10% U& ()-!L ! 10%UYU& ()- !110% U& ()- !Q
SI109%UNU& () - S!10% U& ()- 10/ 10/~\: 10/!d ,!10% /& ()-!i

110% /& ()-,'10% & ()- 10 U 10 U

denoted at 435 is a personal computer (PC). A temperature
sensor is built within the optical head, which measures a
temperature in the vicinity of a recording film of the disk 10.

Denoted at 436 is a PWM driving circuit of a motor system.
PWM is the abbreviation of Pulse Wave Modulation, and this
circuit is adriving circuit which requires to supply a constant
voltage as a pulse as shown in Fig. 48 (a) and change the width
of supplying pulses so as to supply a current corresponding to
supplied pulses to the loading motor 61 in accordance with the
supplying width as shown in Fig. 48 (b).

Since a PWM driving circuit allows to more finely set a
drive current for the loading motor 61, setup of a profile of
current supply with firmware not only eliminates the necessity
to change a circuit constant or a drive mechanism but also
contributes to reduction in operation noise and improvement in
reliability of the mechanism.

In general, since it is preferable that a loading
operation noise during actual use is low, there is an
inconvenience that a shortage of torque attributed to an
abnormal disk and a low temperature makes it impossible to
transport a disk although the gear ratio, firm specifications
and the like for the loading mechanism are set assuming a
standard disk.

According to the present invention, in accordance with

the loading/ejection operations at a guaranteed temperature
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and a temperature environment, the specifications of the
firmware are changed outside a guaranteed range of low
temperatures (5 degrees or lower) which increase a load upon
the loading mechanism, the problem above is solved. For
measurement of a temperature for switching, the temperature
sensor of the coptical head is used.

Figs. 49 and 50 show profiles during loading and ejection
of the PWM driving circuit of the disk loading drive according
to the present invention. Measured along the vertical axes is
a pulse supplying amount in percentage from the PWM driving
circuit in response to a reference voltage, while measured
along the horizontal axes i1s an operation time. Hence, the
profiles represent a relationship of a speed relative to an
elapsed time. For instance, in the event that the pulse
supplying amount is 50 % at the reference voltage of 12 V, a
current corresponding to driving at a constant voltage of 6 V
is supplied to the motor. The PWM driving duty (%) satisfies
the relationship of X < A < B < C < D < E.

Fig. 49(a) shows a profile during loading of the PWM
driving circuit within the guaranteed range of temperature
(normal use temperature). Denoted at (al) is the normal loading
operation, in which the pulse supplying amount is increased
from A % to B % during disk loading which takes time and then
fixed at B % in an attempt to reduce a loading sound, and

particularly for the purpose of eliminating a colliding sound
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of the clamper and the disk during clamping, the pulse supplying
amount is set to a minimum value of X % at Tc which is the timing
of clamping of the disk. Following this, during traveling of
the traverse base moves (TB raising/lowering) which requires
large force and ends in a moment, the pulse supplying amount
is linearly increased little by little from X $ to C %. Te is
the timing of the completion of the loading. The following
period corresponds to high-load loading which will be described
next, in which the pulse supplying amount is increased
continuously even after Te up to C % which is the amount at the
time T, and the pulse supplying amount is then increased further
from C $ to E %, and the time out occurs at the time 2T.
Denoted at (a2) is the high-load loading operation. The
pulse supplying amount starts at A % and goes up to C % during
the disk lcading operation, but is at E % during the TB
raising/lowering operation. Since the operation of opening and
closing the shutter of the cartridge changes depending on a
temperature environment because of bending,
temperature-induced shrinkage and the like in the event that
the cartridge 1, the shutter and the like are molded elements,
a large load occurs during transportation of the disk. Further,
since the sliding loads of the cartridge 1, the shutter and the
like increase and slippage occurs between a belt and a pulley
of the loading mechanism because of a change with time, the

transmission torque decreases, which imposes a large load
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during transportation of the disk.

During the disk loading operation under a high load which
is attributed to transportation of a cartridge, etc., even the
disk which couldn't be loaded initially at B & is loaded without
creating a wrong feeling as the amount changes to C % time
elapses, and the TB raising/lowering operation, too, is
performed at E ¥, which makes it possible to realize a structure
which will not cause a trouble during an actual use.

At this stage, time out is set twice or more the normal
loading time, and the pulse supplying amount at time out is
raised to C % and then maximized to E %.

Fig. 49(b) shows a profile during loading of the PWM
driving circuit outside the guaranteed temperatures. Although
the pattern of changes occurring in the profile with time is
almost similar to that shown in Fig. 49(a), the duty ratio and
the operation times at different duty ratios are different.

Denoted at (bl) is the normal loading operation.
Assuming lcoading and ejection cof a disk early morning in the
middle of winter, the pulse supplying amount for PWM at a
guaranteed temperature starts at B % and is then raised to C %
which is higher than B % during (al). At the time Tc which is
the timing of clamping of the disk, the amount is set to A %
which is higher than X % during (al). The amount then gradually

increases to D %, during which the time Te is the loading the

completion time.
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temperature load or larger, a certain time point correspondlng
to D % is set as the time 2T and time out is set as the time
4T, thus ensuring that time ocut is 4 times as long as a normal
loading time within the guaranteed temperatures.
Denoted at (b2Z) is the high-load loading operation, which
corresponds to (a2) although the disk loading operation is

Q

performed with the pulse supplying amount increasing to D %
beyond C % from B % after the time Te.

Thus, time out 1s set to be twice as long as a normal
loading time or longer outside the gquaranteed temperatures, and
the pulse supplying amount is set to become the largest E % after
becoming D % at the time out.

Fig. 50(a) shows a profile during ejection of the PWM
driving circuit within the guaranteed temperatures.

Denoted at (a3) is the normal ejection operation. The
pulse supplying amount is set to the minimum A % up until the
time Tc, at which the clamper and the disk get disengaged from
each other, to thereby suppress a clamper releasing sound low,
and traveling of the traverse base which requires large force
and ends in a moment takes place until the pulse supplying
amount is raised to C % from A % in order to reduce a loading

sound. The disk ejection operation completes at the time Te.

The following period corresponds to high-load loading, in which
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the pulse supplying amount 1s increased from B % up to C % and

furtherup toE %. Time out is set to 2T with respect to a certain
time point T corresponding to C % pulse supplying amount.

Denoted at (a4) is the high-lcad loading operation.
During the high-load loading operation, since the TB
raising/lowering operation is performed at A %, B % and C % and
the disk ejection operation is performed at C %, D % and E &%,
it is possible to discharge the disk without causing a wrong
feeling, and hence, realize a structure which will not cause
a trouble during an actual use.

Thus, time out is set to be twice as long as a normal
loading time or longer, and the pulse supplying amount is set
to become the largest upon time out.

Fig 50(b) shows a profile during ejection of the PWM
driving circuit outside the guaranteed temperatures.

Denoted at (b3) is the normal ejection operation. The
pulse supplying amount is set to be larger than the pulse
supplying amount for PWM at a guaranteed temperature, assuming
loading and ejection of a disk early morning in the middle of
winter. First, the pulse supplying amount is set to B % until
the time Tc , at which the clamper and the disk get disengaged
from each other, to thereby suppress a clamper releasing sound
low and ensure the reliability as the first priority. The TB
raising/lowering operation, too, is performed at E %, the disk

Q

ejection operation is performed at D $. The time Te 1is the
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completion of the disk ejection operation. The following
period corresponds to high-load loading, in which the pulse
supplying amount 1is increased continuously to D % up to a
certain time point after the time 2T, the pulse supplying amount
is then increased up to E %, and time out occurs at the time
4T.

In general, since a load upon the loading mechanism at
a low temperature increases tobe 1.5 times as large as a normal
temperature load or larger, time out is set to be 4 times as
long as a normal ejection time within the guaranteed
temperatures.

Denoted at (b4) is the high-load ejection operation. The
TB raising/lowering operation is performed at B % and D %, and
the disk is ejected at D % and E %, starting at about the time
2T.

Fig. 12 shows a control system. While the above shows
the profiles by temperature and by media, this represents a
profile learning control apparatus which changes a profile in
accordance with an individual difference, a change with time
and the like and comprises a driving circuit 436 which drives
the loading motor 61, timer means which measures a driving time,
a detecting SW (switch) which detects the completion of loading
or ejection of the tray, the cartridge or the disk, i.e.,
loading the completion, controlling means which controls the

drive voltage in accordance with a predetermined profile, and
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calculating means which executes predetermined calculation in
accordance with a drive processing number corresponding to
detected loading the completion and a measured time. The
controlling means adjusts a drive time in accordance with a
result of the calculation performed by the calculating means,
and converges to "an end position of a profile with a low clamper
noise" calculated in advance.

The timer means for instance may be contained in the
calculating means, which are formed by the MPU 434 and the PC
435. The calculating means assigns drive processing numbers
to a drive profile which is along the drive profile shown in
Fig. 49(a) for every predetermined unit or every certain period
of time such as an inflection point as shown in Fig. 51 (b),
increases the value of amajor drive time T if a drive processing
number upon detection of the end by the detecting switch is
larger than an optimal drive processing number which is
calculated in advance, but decreases the value T if this drive
processing number is smaller than the optimal number. When an
inflection point is selected as a point of engagement and
disengagement of the disk upon holding of the disk by means of
the clamper on the turn table which constitutes the holding
means in particular, it is possible to reduce a noise which is
created when the clamp mechanism releases the medium.

Describing one example in detail with reference to Fig.

51(b), the drive profile during locading is divided into flat
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inclined portion between the inflection points P and Q is
further divided for every predetermined period, and drive
processing numbers are given to the divided portions, starting
with the smallest one. The range in which the profile is to
be modified is then set as the drive time T bearing the drive
processing number 2. The drive time T is thereafter adjusted
such that the loading the completion time Te detected by the
detecting switch shown in Fig. 49 will be located during the
period bearing the drive processing number 5.

In this case, the calculating means may assign unique
values xt to drive processing numbers x other than the optimal
number N and add T to xt when the drive processing number x is
at the end. The value may be a negative value when x is the
same as or smaller than the optimal number. The drive
processing number upon detection of the completion and an add
time to T are controlled with reference to Table 1. 1In this
case, the drive processing number 5 is calculated in advance
as the end position of the profile with a low clamper noise.
That is, N = 5, xt = tl1 through t4, t6 through t9, tl < t2 <

t3 < td, and £t6 < t7 < t8 < t9. Table 2 shows specific numerical

values of an add time.
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Table 2

Drive processing number and Add time to t

Drive processing 1 > 3 4 5 6 7 8 9
number
Add time to t -300 | -200 | -100 | -50 0 +50 | +100 | +200 | +300

Alternatively, the calculating means may be realized by
multiplying a difference (x -N) between the end number x and
an optimal number N by a coefficient A time and adding to T.

An initial value of the major drive time T can be switched
depending on an input from the cartridge detecting switch, a
measured temperature, etc., thereby realizing a profile which
handles even a difference in medium, a temperature change and
the like.

Describing an embodiment of the operations, the
controlling means drives the motor 61 through the driving
circuit, in accordance with a predetermined profile. Assuming
that an input is received from the loading the completion
detecting switch during driving at the drive processing number
7, the calculating means adds t7 to an execution time T

corresponding to the drive processing number 2. Next, at the
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time corresponding to the drive processing number 2 is longer,
the detecting switch detects the completion at 7 or a smaller
number. Next, when the completion is detected at the drive
processing number 6, t6 is added to T. 1In a similar fashion,
the completion is detected at 6 or a smaller number at the time
of execution of the next driving processing. In this manner,
the time T corresponding to the drive processing number 2 is
controlled so as to detect the completion at the drive
processing number associated with "the smallest clamping
sound” such as the number 5, thereby realizing mechanism
control with excellent quietness.

Fig. 51(c) shows a change in profile during ejection, in
which the profile is divided into flat portions and inclined
portions at inflection points, the portion between the
inflection points P and Q is further divided in predetermined
unit time, and drive processing numbers are given to the divided
portions in a sequential order, as in Fig. 51(b). The range
in which the profile is to be modified is then set as the drive
time T bearing the drive processing number 1. As in loading,
the drive time T is thereafter adjusted such that the disk
discharging the completion time Te will be located during the
period bearing the drive processing number 6. Thus, the time

T corresponding to the drive processing number 1 is controlled

during the ejection operation, which realizes quietness in a
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Since it is possible to change a prefile in accordance
with an actually measured time during loading and ejection as
described above, quietness is ensured in the following manner.
That is, a profile which will not cause a clamper suction noise
during loading of a medium is calculated in advance, a loading
time is measured, and learning control is performed as for the
timing for the clamper 84 to hold the disk which is in engagement
with the spindle motor 90, thereby reducing an impact noise
attributed to suction force which is created by disk clamping
between the magnet and the magnetic element. Further, it is
possible to mute sounds regardless of a difference in clamping
f£iming owing to an individual difference of the loading
mechanism, a change with time and the like.

Further, cartridge detecting means is disposed to the
tray 20, so as to distinguish a cartridge from a medium other
than a cartridge upon the completion of mounting of the medium
to the tray. Standardprofiles whichminimize a clamper suction
noise at the time of loading for the respective situations are
calculated in advance. A loading time is measured and learning
control is performed as for the timing for the clamper to hold
the disk which is in engagement with the spindle motor, thereby
preventing a delay in loading learning during mounting of
different media to the tray and reducing an impact noise

attributed to suction force which is created by disk clamping
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between the magnet and the magnetic element without creating
a wrong feeling.

A profile which will not create a clamper detaching noise
during ejection of a medium may be calculated in advance in a
similar manner to the above, an ejection time may be measured,
and learning control may be performed as for the timing for the
clamper 84 to hold the disk 10 which is in engagement with the
spindle motor, so as to reduce an impact noise attributed to
elimination of suction force which is created by disk clamping
between the magnet and the magnetic element. Further, it is
possible to mute sounds regardless of a difference in clamping
timing owing to an individual difference of the loading
mechanism, a change with time and the like.

In this case as well as in loading, cartridge detecting
means 1s disposed to the tray, a cartridge is distinguished from
a medium other than a cartridge upon the completion of mounting
of the medium to the tray, standard profiles which minimize a
clamper detaching noise at the time of ejection for the
respective situations are calculated in advance, an ejection
time is measured, and learning control is performed as for the
timing for the clamper to hold the disk which is in engagement
with the spindle motor, thereby making it possible to prevent
a delay in loading learning during mounting of different media
to the tray, and to reduce an impact noise attributed to suction

force which is created by disk clamping between the magnet and
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the magnetic element without creating a wrong feeling.

The cartridge detecting means may be disposed to either
the cartridge or the mechanical chassis.

According to this embodiment, time out for the disk
transporting time is twice as long as a standard time for the
above-mentioned PWM profile or longer, and the PWM driving duty
is increased at the end of lecading and the end of ejection, which
in turn makes it possible to enhance the reliability of the
loading operation against a change with time occurring in the
rubber, the belt and the like, increased loads upon mechanical
portions, etc.

Further, the temperature sensor is disposed to the drive,
and loading is performed based on a power-up PWM profile, which
is different from the PWM profile aiming at quietness described
above, at or below an operation guaranteeing temperature,
thereby increasing the number of revolutions of the motor and
ensuring a torque against an increase in load upon loading which
is started in early cold winter morning, and enhancing the
reliability of the loading operation against a change with time
occurring in the rubber, the belt and the like, increased loads
upon mechanical portions, etc.

In the present invention, the detecting means which
detects the completion of loading and ejection of a disk is not
limited to a mechanical detection but may be an electric

detection such as a change in motor current, a physical
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The medium judging means is not limited to a mechanical
detection, either, but may a physical detection such as
electricity.

Further, a change in profile is not limited to a change
in duration of the operation time but may be a change in current
supplied to the motor, etc.

(Twelfth Preferred Embodiment)

A cartridge positioning mechanism according to the
twelfth preferred embodiment of the present invention is
similar to that described in relation to the fourth preferred
embodiment, and will not be described in redundancy. The
twelfth preferred embodiment promises the following effect.
That is, the alignment pins 102 described in relation to the
fourth preferred embodiment do not exist on the left-hand side
and the right-hand side of the cartridge 1, and there is the
alignment pin 102 only on the left-hand side alone as cartridge
positioning means.

As the cartridge 1 is placed on the tray 20 and the loading
operation is initiated, the shutter 2 is opened toward the
left-hand side with the opener 29 fit with the front edge of
the shutter 2 of the cartridge 1, thereby performing loading.

At this stage, the reaction force of the spring of the

shutter 2 develops urging force upon the cartridge 1, and the

cartridge 1 is urged against the left wall surface 25 of the
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tray 20.
While the tray 20 comprises the left wall surface 25 and
the right wall surface 26 which serve as a left-hand side and
a right-hand side guides for the cartridge 1, since the
different cartridges 1 have different widths, the positional
relationship between the left wall surface 25 and the right wall
surface 26 of the tray 20 is defined such that the cartridge
seating surface 21 is as wide as or wider than the maximum width
of the cartridges 1.
After the loading of the tray 20 completes, the alignment
pin 102 rises as the slide cam 100 moves and the alignment pin
102 engages with the positioning hole 3 of the cartridge 1. With
two positions, i.e., the left wall surface 25 of the tray 20
and the alignment pin 102 on the left-hand side are fixed, the
cartridge 1 is positioned.
The guide shaft 41 is disposed to the bottom surface of
the tray 20 and held in an engagement hole of the shaft holder
42 which is disposed to the mechanical chassis 60. This
structure using the guide shaft 41 and the shaft holder 42 not
only allows to drive so as to load or eject the tray 20 without
any rattling toward the left-hand side and the right-hand side
relative to the mechanical chassis 60, but is also effective
as a reference for positioning of the cartridge 1 relative to
the tray 20. The reference for positioning of the cartridge

1 relative to the tray 20 is the left-hand side which is the
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side toward the shutter 2 is opened, while a tolerance is
ensured regarding the width so that a gapwill always be created
on the right-hand side. Setting up of the reference for
positioning relative to the tray 20 in this manner virtually
eliminates the necessity of adjustment of the position of the
cartridge 1 relative to the tray 20 in the right/left direction,
thus ensuring that positioning is necessary only in the
forward/backward direction with the alignment pin 102 inserted
in the positioning hole 3 of the cartridge 1.

The structure above realizes the same effect as that
according to the structure in which the alignment pins 102 are
fit in the two positioning holes 3, one on the left-hand side
and the other on the right-hand side, of the cartridge 1.

A cartridge positioning mechanism of an optical disk
drive according to a modification of this embodiment will be
described with reference to Figs. 53 through 55. As in the
twelfth preferred embodiment, the alignment pins 102, 102' are
disposed not only on the one side but on the left-hand side and
the right-hand side, and the alignment pins engage with the two
positioning holes 3, one on the left-hand side and the other
on the right-hand side, of the cartridge 1. In the alignment
piece 102A, the alignment pin 102' is formed at the front edge
of an arm 102b which extends in the opposite direction to the
alignment pin 102.

In the respective embodiments described above, the
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positioning means may be structured so as to permit positional
adjustments not only in the forward/backward direction but also
in the forward/backward direction relative to the chassis, for
the purpose of further improving the positional accuracy.
Further, a positional adjustment mechanism may be disposed
which adjusts the position of the traverse base in the
forward/backward direction and the forward/backward direction
relative to the chassis. When the traverse base is adjusted
in the forward/backward direction and the forward/backward
direction, the accuracy of positioning the cartridge can
improve.

A loading mechanism according to a thirteenth preferred
embodiment of the present invention will be described with
reference to Figs. 1 through 4, 36 through 38, 41 through 44,
and 56. That is, Fig. 1 shows the optical disk record/reproduce
drive to which the thirteenth preferred embodiment of the
present invention is applied. In Fig. 1, denoted at 20 is the
tray which is a tray for seating a cartridge which houses an
optical disk for instance or a naked optical disk (not shown),
and denoted at 140 is the main unit of the optical disk
record/reproduce drive.

In the main unit 140, denoted at 60 is the chassis with
legs which comprises both side walls and is shaped as a box of
a synthetic resin, denoted at 70 is the traverse holder whose

one edge is supported by the chassis 60 for free vertical

- 169 -



10B=MLOYB&' ()-!V SI109%°P& ()-/! QS 109BB& ()-/vG zX9.: 10B=MLOYB&' ()-!"

,S1109BB& ()-'!'x ,s!109BB& ()-',s!109B& ()-'!x SI10% BrB& ()-!Xx

SI109BB& ()-'gE: 10B! @!10%ZZ& () -s@! 109B& ()-s!' Q fs! 10UKPKP&' ()- !'n

fs!109BB& ()- fs!109B& ()- 10B 10B61 '()*z[PE: 10B 10B 10B

10B=MLOYB& ()-!V "1109BB& ()-' "'109B& ()-!'s@! 10%BnmB&' ()-s!"”

@! 1098B&' ()-s*d TdEPE: 10B 10B910%B& () -, F109B& () - S109B& () -, L109B& ()-Y

sI109B& ()-,S 109B& ()-TJzdEPE: 10B
movements, denoted at 82 is the traverse base which is held by
the traverse holder 70 via the vibration absorbing dampers 71
and comprises a record/reproduce mechanism, denoted at 83 is
the top 1id which is attached to the traverse holder 70 and
covers the traverse base 82, and denoted at 85 is the board of
the control circuit which is attached to the bottom side of the
chassis 60.

In the chassis 60, the loading motor 61 and the loading
gear system 66 which are driving means for the tray 20 are
disposed on the inner side of the opening 60a which is for
loading and ejection of the tray 20.

The traverse base 82 holds the spindle motor 90, which
rotates the optical disk while holding the disk, the optical
pickup 99, which reads out information from the disk 10 or
writes information in the disk 10, the traverse motor 94, which
moves the optical pickup 99 in the radius direction of the disk,
and the reed screw 95 which moves the optical pickup 99.

The top lid 83 supports the middle part of the clamper
84 which clamps the optical disk to the spindle motor 90, and
urges by spring force the clamper 84 such that the front edge
side of the clamper 84 will move away from the spindle motor
90, and the clamper 84 fixes the disk to the turn table of the
spindle motor 90.

On the front side of the traverse holder 82, the slide

cam 100 which engages with the mechanical chassis 60 is disposed
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The slide cam 100 is guided by the guide cam groove 249 (Fig.
4) formed in the back surface of the tray 20, and reciprocally
moves within a certain range in accordance with loading and
ejection of the tray 20. There is the rack gear on the front
side of the slide cam 100, and the slide cam 100 is driven by
the middle gear of the loading gear system 66 in the right/left
direction within a predetermined range as it is after the tray
20 has been loaded. As the slide cam 100 moves in the right/left
direction at this stage, the traverse holder 82, the alignment
pins 102 and the detecting levers 106 are driven in the vertical
direction, the state detecting pins 107 move in the vertical
direction in accordance with the operations of the detecting
levers 106.

Fig. 2 shows the tray 20 and the cartridge holders 27.

In the middle of the cartridge seating surface 21 of the tray
20, there are two concave portions one large and the other small,
formed in a concentric arrangement. The concave portion having
a large diameter is a large diameter disk seater 22 while the
concave portion having a small diameter is a small diameter disk
seater 23, and either one is used in accordance with the outer
diameter of a naked disk which is to be mounted to the main unit
140 of the optical disk record/reproduce drive.

Further, on the left-hand side and the right-hand side

as viewed from the loading/ejection direction of the tray 20,
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the left wall surface 25 and the right wall surface 26, which
are slightly larger than the outer size of the cartridge 1 (Fig.
41) and are vertical to the cartridge seating surface 21, are
disposed over approximately half the entire length on the
innermost side of the tray 20 within a cartridge placing range
in the loading/ejection direction of the tray 20, thereby
realizing a function as guide members which are used during
placing of the cartridge 1 on the tray 20. Meanwhile, openings
30 are formed in a part of the left wall surface 25 and the right
wall surface 26, and at a left-hand side and a right-hand side
positions to an axial line along the direction of lcading or
ejection passing through the center of gravity of the cartridge
1, e.g., on the left-hand and the right-hand innermost sides
in the loading direction, there are the cartridge holders 27,
which are holding members of cartridge holding means engaged
with the engagement receiving parts 6 (Fig. 42), disposed on
the inner side to the left wall surface 25 and the right wall
surface 26.

On the front side of the tray 20 and the front side of
the both side walls 25 and 26, there is no wall surface which
is disposed perpendicular to the cartridge seating surface.
Hence, there is no obstacle against placing of the cartridge
1 on the tray 20. Further, since the front edge of the tray

20 is shaped as a curved convex surface and the cartridge 1 is

a flat rectangle, the both sides of the rear edge of the
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cartridge placed on the tray 20 project beyond the tray 20.

Fig. 2 (b) shows the cartridge holders 27, which sink into

and engage with the concaved engagement receiving parts 6 which
are located on the left-hand side and the right-hand side to
the axial line along the direction of loading or ejection
passing through the center of gravity of the cartridge 1. The
cartridge holders 27 are of a synthetic resin which is shaped
as long thin members, and the middle parts of the cartridge
holders 27 are bent approximately in the shape of the letter
Z. There are axial holes 27a formed in the middle parts in a
direction perpendicular to the step bending direction. The
axial holes 27a engage with the pins 28 which are disposed
outside the cartridge placing range and on the inner side of
the cartridge seating surface 21 relative to the left wall
surface 25 and the right wall surface 26, and the cartridge
holders 27 are held for free revolutions about the pins 28.
Further, the cartridge holders 27 comprise, at front edges of
the downwardly stepped parts, convex-shaped engaging parts 27b
which engage with the engagement receiving parts 6 of the
cartridge 1 and are shaped approximately as triangles which
extend within the cartridge placing range. At front edges of
the opposite upwardly stepped parts, spring receiving
projections 27c are disposed in the same direction as the

engaging parts 27b. The projections 37 (Fig. 36) are disposed

on the tray 20 side to face these, and the coil springs 49 are
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interposed so as to engage with these at the both edges, whereby
the engaging parts 27b are urged and loaded in the direction
in which the engagement receiving parts 6 of the cartridge 1
are held. The stopper 31 of the cartridge holders 25 against
the spring force of the coil springs 49 is disposed at a position
which is approximately on the opposite side to the spring
receiving projections 27c¢ of the tray 20. Further, with the
cartridge holders 25 supported by the stopper 31, the
downwardly stepped parts on the engaging parts 27b side enter
into the openings 30 from the holes 27a of the cartridge holders
27, inner surfaces 27d are approximately flush with the inner
surfaces of the wall surfaces 25 and 26, and the engaging parts
27b alone project into the cartridge placing range. This
prevents the tray 20 from becoming wide.

In addition, on the innermost side of the tray 20, the

opener 29 which opens and closes the shutter 2 of the cartridge
1 is disposed for free movements in the right/left direction.
The opener 29 operates in accordance with loading of the tray
20, and permits loading through an opening action toward the
left-hand side with a projection of the opener 29 hooked at the
projection disposed to the front edge of the shutter 2. For
the opener 29 to operate in accordance with loading and ejection
of the tray 20, the guide cam groove of the opener 29 is disposed
to the main unit 140 or the top lid. Alternatively, there may

be such means which makes it possible to drive the opener 29
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10B and open the shutter when the cartridge 1 is mounted on the tray
20. As the shutter 2 is opened, the optical disk housed in the
cartridge 1 becomes ready for rotations by the spindle motor
90 and ready for recording and reproduction by means of the
optical pickup 99.

Fig. 4 shows the back surface of the tray 20, in which
there is the rack gear 40 disposed on one side which engages
with the drive gear 66a of the loading gear system 66. As the
rotating direction of the loading motor 61 is switched, the tray
20 is loaded and ejected. In a similar manner, the metallic
guide shaft 41 is held at the front edge and the rear edge of
the tray 20, parallel to and in the vicinity of the rack 40 of
the back surface of the tray, and is further held by the
mechanical chassis 60 through the shaft holder (bearing) 42
which receives the guide shaft 41. One end of the guide shaft
41 is fit with a hole with bottom 231 of a supporting part 230
which projects on the back surface of the tray 20, the other
end of the guide shaft 41 is fit with a concave portion 232 which
projects on the back surface of the tray 20, and a screw with
head 233 is fit in a screw hole which is formed in the side
portion of the concave portion 232 with the head of the screw
pressing the guide shaft 41, whereby the guide shaft 41 is
prevented from falling. The tray 20 comprises guide steps 20c

and 20d on the both sides of the cartridge seating surface 21,

at about half the height of the cartridge seating surface 21.
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Paired cylindrical receiving portions 42a, which engage for
free sliding with the guide shaft 41, are formed with a distance
in the shaft holder 42, positioning holes 42b are formed at the
both edges in the length direction of the portions of the guide
shaft which stick out beyond the sides of the tray 20, an
attaching hole 42c is formed between the positioning holes 42b,
and a hook-shaped catching part 42a is disposed which projects
and is hooked at the guide step 20d as shown in Fig. 8 in order
to prevent the shaft holder 42 from shaking while the tray 20
is set inside the main unit 140. Meanwhile, in the main unit
140, as shown in Fig. 36, a housing part 140a to house the shaft
holder 42 is disposed at a position which is on one side and
close to the front, positioning projections (not shown) fit
with the positioning holes 42b and a screw hole (not shown) fit
with the attaching hole 42c are formed in the bottom surface
inside the housing part 140a, and the shaft holder 42 is
attached with a screw (not shown). The other edge of the tray
20 is placed for free sliding on the guide stripe 63 (Fig. 1)
which is formed on the inner side of the box-like shaped
mechanical chassis 60, and the tray 20 is prevented from getting
detached from the guide stripe 63 as the tray is engaged for
free sliding with the guide step 20c by a claw-shaped pressing
part 104 which is formed between paired parallel slits on the
side walls of the mechanical chassis 60 for instance, which

exhibits elasticity of resin, and which projects from the inner
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surface of the side wall as shown in Fig. 4. Hence, the tray
20 becomes attached, as the tray 20 is inserted into the main
unit 140, the shaft holder 42 is positioned and attached, and
the pressing part 104 is pressed and the tray 20 is supported
by the guide stripe 63 on the other side.

Figs. 36 and 41 show the tray 20 as it is loaded. The
tray 20 is positioned so as to locate the spindle motor 90 at
the center of the optical disk and the slide cam 100 is driven
by the loading gear system 66 at a position a little in front
of the tray, the alignment pins 102 project through the holes
20a formed in the tray 20 and engage with the positioning holes
formed in the cartridge 1. The cartridge 1, which is roughly
restricted in the forward/backward direction and the
right/left direction to the tray 20, is finally positioned
relative to the tray 20 and the spindle motor 90 as a result
of this engaging action. Meanwhile, the traverse base 82
ascends, the spindle motor 90 and the optical pickup 99 move
close to the optical disk housed in the cartridge 1 which is
placed on the tray 20 from the center opening 20b of the tray
20, and at the same time, the pressing levers 143 press the both
central sides of the cartridge 1 against the tray 20 because
of the force of the springs 143a of the pressing levers 143 as
the traverse base 82 ascends, while the clamper pressing part
130 projecting from the tray 20 presses the rear edge of the

clamper 84 and the front edge of the clamper 84 moves close to
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turn table of the spindle motor 90. The front edge of the tray
20 is positioned on the inner side of the opening 60a of the
chassis 60 at the loading position of the tray 20, and at about
the same time as the completion of the loading, the state
detecting pins 107, which are for detection of the back and the
front surfaces of the cartridge 1 and whether it is possible
to write, project toward the cartridge 1 on the front edge side
of the tray 20 in accordance with the operations of the
detecting levers 106, and for this structure, there are a back
surface detecting hole and a writing detecting hole (not shown)
formed in the cartridge 1.

Figs. 37 and 38 show the tray 20 as it is ejected, in which
as the loading motor 61 is driven in the opposite direction to
the direction during loading, the tray 20 is ejected. At this
stage, the slide cam 100 engages with the loading gear system
66 operates, the detecting levers 106, the alignment pins 102
and the traverse base 82 descend, the detecting levers 106 push
down the state detecting pins 107, and the pressing levers 143
ascend, so that the tray 20 moves and the clamper 84 moves away
as the tray 20 starts moving.

Operations of the optical disk record/reproduce drive
140 having such a structure above will now be described in
relation to an example of reproduction from the optical disk

which is housed in the cartridge 1.
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the tray 20, in which the cartridge 1 is slid on the cartridge
seating surface 21 from the front of the tray 20 in a direction
of pushing into the main unit 140 of the optical disk
record/reproduce drive.

In the process that the left-hand and the right-hand edge
surfaces of the cartridge 1 are pushed to the tray 20 with the
left wall surface 25 and the right wall surface 26 serving as
guides, since there are slanted surfaces at the front edges of
the engaging parts 27b which serve as the projections of the
cartridge holders 27, the insertion force of the cartridge 1
makes it possible to easily open.

Fig. 44 shows a state that the cartridge 1 is further
inserted, and the engaging parts 27b of the cartridge holders
27, owing to the urging force of the coil springs 49, sink into
and engage with the concaved engagement receiving parts 6 of
the cartridge 1. At this stage, from a change in the insertion
force and a sound which is emitted at the time of engagement
with the cartridge holders 47, an operator can confirm the
completion of the engagement.

On the innermost side of the cartridge seating surface
21, there are the stoppers 35 which restrict the cartridge 1
to the insertion limit, which ensures that the engaging

positions at which the cartridge 1 engages with the cartridge

holders 27 approximately match with the insertion limit

- 179 -



U& ()- 10B 10B 10B=109B& () - 9YAYBYCYDYFZ

[WA-\=51!s! 109B& ()- G dSs! 109 B"B& ()-![ Ss! 109BB& ()- Ss! 109B& ()- 10 U 10
U 10 U=10%

U& ()-~"_ “aa-b~_=51!1[s! 109JBUB& ()-s! 1098& ()-!i Ss! 10%cé& ()- Ss! 109B& ()

- 10B 10B 10B=10%8& () - - bcdddddet e~_=51!![ Ss! 109hh& ()-f!10% U& ()- 10B 10B

provided by the stoppers 35. This completes the placing of the
cartridge 1 on the tray 20. At this stage, the cartridge holders
27 restrict movements of the cartridge 1 in the
forward/backward direction, while the left-hand side and the
right-hand side wall surfaces 25 and 26 roughly restrict
movements of the cartridge 1 in the right/left direction.

During manual loading, the insertion force is
continuously applied to the cartridge 1, the insertion force
is transmitted to the tray 20 through the stoppers 35, and
manual loading of the tray 20 into the main unit 140 of the
optical disk record/reproduce drive is started.

While the tray 20 is being loaded manually, the eject end
SW (not shown) of the tray detects a signal indicative of
passing of the tray, a drive voltage is applied to the loading
motor 61, and as the drive gear 66 which follows rotations of
the loading motor 61 rotates, automatic loading of the tray 20
starts.

As described earlier, the spring constant and the
pre-loading force of the coil springs 49 which urge the
cartridge holders 27 are set such that the following
relationship holds between the insertion force over the
cartridge 1 into the cartridge holders 47 and the manual loading
force upon the tray 20, whereby manual loading of the tray 20
is performed after placing of the cartridge 1 on the tray 20

has completed:
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Insertion force over the cartridge < Manual locading force

If the force relationship above is opposite, loading of
the tray 20 starts before insertion over the cartridge 1 into
the cartridge holders 47 completes, and clamping of the disk
10 stored in the cartridge 1 accordingly fails.

On the other hand, during automatic loading, with the
loading SW (not shown) of the main unit 140 of the disk
record/reproduce drive turned on at the time of the completion
of placing of the cartridge 1 on the tray 20, a drive voltage
is applied to the loading motor 61, and as the drive gear 66
which follows rotations of the loading motor 61 rotates,
automatic loading of the tray 20 starts.

In the structure according to this embodiment, after the
cartridge 1 is placed on the tray 20, for loading of the tray
20 and the cartridge 1 into the main unit 140 of the optical
disk record/reproduce drive, the cartridge 1 is inserted as if
to slide the cartridge 1 on the cartridge seating surface 21
and application of the insertion force is continued, whereby
the loading operation is completed. In other words, the
operation of inserting the cartridge 1 alone serves the purpose,
whereas a plurality of operations realize placing of the
cartridge 1 and loading of the tray 20 in the conventional disk
record/reproduce drive.

Further, since it is possible to use a tray whose shape

is almost the same as that of a tray which generally seats only
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a naked cptical disk, the cperability for placing the naked disk
on the tray will not give people a wrong feeling. In addition,
since the freedom of design of the tray improves because of the
absence of the front wall surface, it is possible to use a

high-grade design which targets at a better design effect for
instance instead of using a function-oriented design.

In addition, the shaft 41 and the shaft holder 42 provide
the stability of mounting the cartridge 1 to the tray 20 and
ensure the positional accuracy of the cartridge relative to the
traverse base upon loading. At the same time, since the tray
20 will not be transported as it is inclined to one side during
loading and ejection because of the load for opening and closing
the shutter of the cartridge 1, the quality of tray related
operations improves.

In this case, both the stability of the operation of
mounting the cartridge to the tray 20 and the reliability of
the operations during loading and ejection are improved in the
loading mechanism of the method which requires to open the
shutter of the cartridge 1 at the time of mounting and also in
the loading mechanism which opens and closes the shutter in
synchreonization to loading of the tray 20.

As a result, it is possible with a simple structure to
ensure stable mounting of the cartridge to the tray 20, prevent
rattling of the tray during loading and ejection of the

cartridge accordingly improve the quality, and since this also
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serves to restrict a position in the direction of the width of
the cartridge during loading, it is possible to enhance the
reliability of the loading mechanism.

Still further, disposing the shaft 41 inside the tray 20
creates an advantage that the thickness and the size of the
drive are reduced.

While this embodiment uses the structure that the shaft
and the shaft bearing which are paired are arranged on one side
of the tray, two paired shafts and shaft bearings may be
disposed on the both sides of the tray, to thereby ensure
similar operations and effect.

(Fourteenth Preferred Embodiment)

A fourteenth preferred embodiment of the present
invention will now be described with reference to Fig. 57. The
structure of attaching the shaft 41 and the shaft holder 42
alone is different from the thirteenth preferred embodiment.
More specifically, the shaft holder 42 is attached to the tray
20, while the shaft 41 is attached to a mechanical chassis which
is the main unit 140.

Structures of the other parts and the loading operation
are similar to those according to the first preferred
embodiment, thereby realizing a similar effect, and as the
guide shaft 41 is disposed to the mechanical chassis 60, there
is no restriction upon the thickness of the tray 20.

While this embodiment uses the structure that the shaft
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and the shaft bearing which are paired are arranged on one side
of the tray, two paired shafts and shaft bearings may be
disposed on the both sides of the tray, to thereby ensure
similar operations and effect.

(Fifteenth Preferred Embodiment)

A cartridge holding mechanism according to a fifteenth
preferred embodiment of the present invention will be described
with reference to Figs. 1 through 4, 36, 42 through 44, In other
words, this embodiment is similar to the thirteenth preferred
embodiment and therefore will not be described in redundancy.
Instead, a description will now be given, with reference to Fig.
43, on operations of the cartridge holders 27 in a case that
the cartridge 1 is wrongly placed on the tray 20 with the front
and the back of the cartridge 1 reversed.

As in normal placing, the cartridge 1 is slid on the
cartridge seating surface 21 from the front of the tray 20 in
a direction of pushing into the main unit 140 of the disk
record/reproduce drive. In the process that the left-hand and
the right-hand edge surfaces of the cartridge 1 are pushed to
the tray 20 with the left wall surface 25 and the right wall
surface 26 serving as guides, the front edges of the engaging
parts 27b of the cartridge holders 27 are easily opened by the
insertion force of the cartridge 1. As the cartridge 1 is

further inserted, the engaging parts 27b of the cartridge

holders 47 slide as they are open along the left-hand and the
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right-hand edge surfaces of the cartridge 1 since there is no
engagement receiving parts 6 of the cartridge 1. The cartridge
holders 27 remain open even when the cartridge 1 has arrived
at the stoppers 35 which restrict to the insertion limit.

When the loading SW is turned on with the cartridge 1
wrongly placed on the tray 20, loading of the tray 20 into the
disk record/reproduce drive progresses. However, since the
cartridge holders 27 remain open toward outside on the
left-hand and the right-hand edge surfaces of the tray 20 during
the loading of the tray 20, the cartridge holders 27 of the disk
record/reproduce drive 140 are open wider in the width
direction than the width of the opening 60a which is for passing
the tray 20, and therefore, the engaging parts 27b of the
cartridge holders 47 and the opening 60a interfere with each
other, and the loading of the tray 20 is stopped in the middle.

The loading motor 61 senses an abrupt increase drive load
attributed to the interference between the cartridge holders
27 and the opening 60a and the loading of the tray 20 is stopped,
following which the loading motor 61 rotates in the reverse
direction and the ejection operation of the tray 20 takes over.

In this manner, as the cartridge 1 which an operator
thought has placed on the tray 20 and loaded gets ejected
unexpectedly, the operator learns about the incorrect placing
of the cartridge 1.

In the structure according to this embodiment, for
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loading of the tray 20 and the cartridge 1 into the main unit
140 of the optical disk record/reproduce drive after the
cartridge 1 is placed on the tray 20, the cartridge 1 is inserted
as if to slide the cartridge 1 on the cartridge seating surface
21 and application of the insertion force is continued, whereby
the loading operation is completed. In other words, the
operation of inserting the cartridge 1 alone serves the purpose,
whereas a plurality of operations realize placing of the
cartridge 1 and loading of the tray 20 in the conventional disk
record/reproduce drive.

Further, since the conventional disk record/reproduce
drive is shaped like a box which comprises a front wall surface
so as to position the cartridge relative to the tray, people
feel a wrong feeling during the operation of placing the disk
on the tray while avoiding the front wall surface to place the
naked disk on the tray. However, since a tray whose shape is
approximately the same as that of a tray which generally seats
only a naked optical disk may be used as the tray 20 which has
such a structure according to this embodiment, the operability
for placing the naked disk on the tray will not give people a
wrong feeling. In addition, since the freedom of design of the
tray improves because of the absence of the front wall surface,
it is possible to use a high-grade design which targets at a
better design effect for instance instead of using a

function-oriented design.
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(Sixteenth Preferred Embodiment)

A cartridge holding mechanism of an optical disk
record/reproduce drive according to a sixteenth preferred
embodiment of the present invention will be described.
Portions of the optical disk record/reproduce drive which are
common to those according to the fifteenth preferred embodiment
will be omitted, and different structures will be described.
That is, on the cartridge seating surface 21 of the tray 20,
the cartridge holders 27 do not exit on the left-hand and the
right-hand sides of the tray 20, and there is the cartridge
holder 27 only on the left-hand side.

During insertion into the cartridge holder 27 for placing
of the cartridge 1 on the tray 20, the urging force of the
cartridge holder 27 urges the cartridge 1 against the
right-hand side wall surface 26.

The cartridge 1 is held on the tray 20 between the
cartridge holder 20 and the right-hand side wall surface 26.
In the innermost side of the tray 20, the stoppers 35 are
disposed at a position which roughly matches with the engaging
position of the cartridge holder 27 and the cartridge 1, thereby
ensuring approximately similar operations and effect to those
obtained in the structure wherein the cartridge holders 27
exist on the left-hand and the right-hand sides of the cartridge
1.

The structure according to this embodiment makes it
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possible to reduce the number of parts of the cartridge holder
27 and decrease a cost of the optical disk record/reproduce
drive. In addition, since the cartridge holder 27 which is to
be opened at the time of insertion over the cartridge 27 is
disposed only on one side, the insertion over the cartridge 1
decreases more than where the cartridge holders 27 are disposed
on the both sides. As the insertion over the cartridge 1 into
the cartridge holder 21 decreases, it is possible to decrease
the manual insertion force of the tray 20 and improve the
operability of the optical disk record/reproduce drive.
Further, this is applicable to such a cartridge 1 which
comprises the engagement receiving part 6 only on one side.

(Seventeenth Preferred Embodiment)

A cartridge holding mechanism of a disk drive according
to a seventeenth preferred embodiment of the present invention
will be described with reference to Fig. 58. Portions of the
optical disk record/reproduce drive which are common to those
according to the first preferred embodiment will be omitted,
and different structures will be described with reference to
Fig. 58.

The shapes of the cartridge holders 20 are partially
modified when there is interference with the opening 60a in the
released state that the cartridge 1 is wrongly placed on the
tray. As shown in Fig. 58, when the shapes are modified into

the shapes of the cartridge holders 27 which serve as stoppers
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for the opening 60a, similar operations and effect are obtained.
In other words, opening-engaging projections 27e protrude to
the opposite side to the direction in which the engaging parts
27b of the cartridge holders 27 project. Hence, when the
cartridge 1 is wrongly placed on the cartridge seating surface
21, as the cartridge holders 27 remain open as in the first
preferred embodiment, since the projections 27e stick out
largely beyond the opening 60a, the engagement with the opening
60a of the main unit 140 is solid.

(Eighteenth Preferred Embodiment)

A cartridge holding mechanism of a disk drive according
to an eighteenth preferred embodiment of the present invention
will be described with reference to Fig. 59. Portions of the
optical disk record/reproduce drive which are common to those
according to the fifteenth preferred embodiment will be omitted,
and different structures will be described with reference to
Fig. 59.

In Fig. 59, instead of integrating the engaging parts 27b
of the cartridge holders 27 as convex-shaped projections,
rollers 164 are axially supported by rotation axes. The
rotation axes for the rollers 164 are positioned parallel to
axial holes 27a or the rotation shaft for the disk, and when
the cartridge 1 is inserted into the cartridge holders 27, the
rollers 164 contact the cartridge 1 and the cartridge holders

27 first. Following this, the rollers 164 which are the
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engaging parts 27b of the cartridge holders 27 rotate which
remaining in contact with the left-hand and the right-hand edge
surfaces of the cartridge 1, until the engagement with the

engagement receiving parts 6 of the cartridge 1 has completed.

When the cartridge 1 is inserted into the cartridge
holders 27 in the structure according to the eighteenth
preferred embodiment, since the frictional force with the
left-hand and the right-hand edge surfaces of the cartridge 1
decreases as the rollers 164 rotate, the insertion over the
cartridge 1 decreases. As the insertion which inserts the
cartridge 1 into the cartridge holders 27 decreases, the manual
insertion force over the tray also decreases, which in turn
makes it possible to improve the operability of the disk
record/reproduce drive.

While the rollers are shaped like cylindrical columns,
the rollers may be shaped approximately like spheres.

(Nineteenth Preferred Embodiment)

A cartridge holding mechanism of an optical disk drive
according to a nineteenth preferred embodiment of the present
invention will be described with reference to 60. Portions of
the optical disk record/reproduce drive which are common to
those according to the first preferred embodiment will be
omitted, and different structures will be described with
reference to Fig. 60.

In Fig. 60, the cartridge holders 27 are formed by elastic
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members such as blade springs. The cartridge 1 and the engaging
parts 27b of the cartridge holders 27 have an inflected shape
which is obtained by bending the front edges of blade springs
through plastic deformation into a cone-headed shape, and
therefore, when the cartridge 1 is inserted into the cartridge
holders 27, the engaging parts 12b are opened to the left-hand
side and the right-hand side as the arms 174 are flexibly bent,
and the engaging parts 27b contact the left-hand and the
right-hand side surfaces of the cartridge 1.

After this, the arms 174 remain bent, and when the
engaging parts 27b of the cartridge holder 172 finish engaging
with the engagement receiving parts 6 of the cartridge 1, the
urging of the arms 174 is released.

In the structure according to this embodiment, the coil
springs 49 which urge the cartridge holders 27 and the cartridge
1 are necessary in the preceding embodiments, and hence, two
or more parts are required for one set. However, since the
cartridge holders 27 are formed by blade springs, one part
realizes one set, thereby making it possible to reduce the
number of parts and decrease a cost of the disk record/reproduce
drive.

Instead of bending the front edges of the elastic members,
the engaging members shaped as projections may be integrated
with the elastic members.

(Twentieth Preferred Embodiment)
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A cartridge holding mechanism of an optical disk drive
according to a twentieth preferred embodiment of the present
invention will be described with reference to 61. Portions of
the optical disk record/reproduce drive which are common to
those according to the first preferred embodiment will be
omitted, and different structures will be described with
reference to Fig. 61. That is, while the fifteenth preferred
embodiment requires to form the stoppers 35, which restrict the
innermost edges of the cartridge holders 27 where the cartridge
1 is placed, separately from the cartridge holders 27, similar
operations and effect are obtained by a structure that the
shapes of the cartridge holders 27 are partially modified as
shown in Fig. 61 into such shapes of the cartridge holders 27
in which the stoppers 35 are integrated.

Further, while the engagement receiving parts 6 of the
cartridge 1 are located on the left-hand side and the right-hand
side of the cartridge 1, even where the engagement receiving
parts 6 are located on one or both of axial lines on the
left-hand side and the right-hand side to an axial line along
the loading or ejection direction passing through the center
of gravity of the tray, by forming an opening in the cartridge
seating surface 21 or by other approach, it is possible to form

the cartridge holders 27 on the tray 20 with the engaging parts

27b of the cartridge holder 27 engaged.
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CLAIMS:

1. A disk drive, comprising:

disk rotating means which mounts and rotates a disk;

a traverse base which holds said disk rotating means;

a damper member which flexibly holds said traverse base;

a main unit which holds said traverse base through said
damper member;

a tray which mounts a cartridge which houses a disk; and

driving means which loads or ejects said tray and
accordingly moves said disk in said cartridge close to or away
from said disk rotating means,

wherein said cartridge is supported by said main unit
through said tray.

2. The disk drive of c¢laim 1, wherein there is a
traverse base holding member which is moved vertically by said
drive relative to said main unit at the time of tray loading
or tray ejection, and said traverse base is flexibly held by
said traverse base holding member through said damper member.

3. The disk drive of claim 2, wherein said damper
member applies a pre-load in a direction which is parallel to
a surface of said traverse base.

4, The disk drive of claim 1, 2 or 3, wherein the
resonance frequencies of said damper member in the radius
direction of saiddisk as it is being loaded and in the direction

of a rotation shaft are set higher than the maximum rotatiocnal
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frequency of said disk.

5. The disk drive of claim 1, comprising:

a positioning member which inserts said tray, as it is
loaded into inside said main unit by said driving means, now
seating said cartridge into a positioning hole formed in said
cartridge, and which accordingly positions said cartridge; and

a cartridge urging member which urges said cartridge
against said tray from a direction perpendicular to a disk
recording surface of said disk in a condition that said
cartridge is positioned by said positioning member.

6. The disk drive of claim 1, comprising:

a positioning member which inserts said tray, as it is
loaded into inside said main unit by said driving means, now
seating said cartridge into a positioning hole formed in said
cartridge, and which accordingly positions said cartridge;

state detecting means which detects a state detecting
hole of said cartridge which expresses the states of said
cartridge loaded into said main unit and said disk which is
inside said cartridge;

a disk clamp member which clamps said disk together with
said disk rotating means; and

a cartridge urging member which urges said cartridge
against said tray from a direction perpendicular to a disk
recording surface of said disk in a condition that said

cartridge is positioned by said positioning member.

- 194 -



U& ()-%'!'10% U&' () -, + }[<1=5 10B=109B& ()-!" - 11098B& ()- - !109B& () -

I'd ,s!109%B"B& ()-"!x,s!109BB& ()- ,s!109B& () - ri! # $e$gE=5

10B'[9 1 109%UBUB&' ()-ZIn9 1 109BB& ()-Z9 ' 109B& ()-2Z!' [

Ss! 109%JBUB&' () - Ss! 109B&' () - 10B 10Be$¥<&DE&E&F&G&G} (~_=5

10B!' sS! 10%JU&" () -S! 10% U& ()- 10B 10B 10B=109B& ()-!i

)M 1098B&' ()-)M 1098B&' ()-}(+,,,,,.!'/~_=5 10B'[ S 10%JU&" ()-sS!'109B& ()-s 10

’ 7. The disk drive of claim 5 or 6, comprising
raising/lowering means which moves said disk rotating means,
which mounts and rotates a disk, close to said disk,

wherein said cartridge urging member is driven by said
raising/lowering means.

8. The disk drive of claim 5, 6 or 7, wherein said
cartridge urging member urges said tray in a direction
perpendicular to a tray transporting direction, after a naked
disk has been loaded into said main unit and when said cartridge
is not within said tray.

9. The disk drive of claim 5, 6 or 7, wherein there
are at least one pair of cartridge urging members in a
symmetrical arrangement with respect to a cartridge
transporting direction, and said cartridge urging members urge
at about a central position in a cartridge depth direction.

10. The disk drive of claim 1, comprising:

a main unit comprising an opening portion for loading or
ejecting a disk or a cartridge housing a disk; a door which is
disposed to open and close said opening portion and which is
closed with said disk or said cartridge loaded; and

lock means which prevents opening of said door which is
closed.

11. The disk drive of claim 10, wherein said main unit

comprises a tray which mounts a disk or cartridge and permits

loading or ejection through said opening portion, said lock
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means engages with said tray, and opening of said door is
prevented by means of the loading operation of said tray.
12. The disk drive of claim 10, wherein said main unit
comprises a motor and a slide member which moves in accordance
with said motor, said lock means engages with said slide member,
and opening of said door is prevented by means of operations
of said slide member.
13. The disk drive of claim 12, wherein said lock means
is integrated with said slide member.
14. The disk drive of claim 1, 5 or 6, comprising:
mount detecting means which detects setting of said
cartridge to said tray at a right position with said tray
ejected and which outputs a detection signal; and
controlling means which receives said detection signal
and outputs an operation instruction to said driving means.
15. The disk drive of claim 14, comprising a detecting
member which detects setting of a cartridge to a tray at the
right position,
wherein said mount detecting means responds to a
detecting operation of said detecting member.
le6. The disk drive of claim 15, comprising cartridge
holding means which engages with an engagement receiving part
of a cartridge in such a manner that said cartridge holding

means can be freely detached, positions and fixes a cartridge

to a tray,
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detecting member.

17. The disk drive of claim 1, 5 or 6, comprising:

controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the
traveling of said tray:

detecting means which detects the completion of loading
and ejection by said driving means; and

calculating means which measures a loading time and an
ejection time of said disk by said driving means based on a
result of the detection performed by said detecting means,

wherein said controlling means changes at least one of
said speed and said elapsed time contained in said drive profile
in accordance with a measured time obtained by said calculating
means.

18. The disk drive of claim 17, comprising medium
judging means which judges the shape, the size and the like of
said disk, wherein said controlling means changes said drive
profile by media in accordance with a result of the judgment
obtained by said medium judging means.

19. The disk drive of claim 17, comprising measuring
means which measures an inside temperature inside said drive,

wherein said controlling means changes said drive profile by
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measurement regarding said inside temperature.

20. The disk drive of claim 17, 18 or 19, wherein an
operation time of said driving means is changed by said
controlling means based on drive processing numbers which are
assigned to said drive profile for every inflection point and
calculation using a result of the measurement of a loading time
and an ejection time calculated by said calculating means.

21. The disk drive of claim 20, wherein selected as an
inflection point is a point at which a disk engages with said
holding means in said drive profile regarding loading of said
disk into said drive.

22. The disk drive of claim 20, wherein selected as an
inflection point is a point at which a disk engages with and
gets disengaged from said holding means in said drive profile
regarding ejection of said disk from said drive.

23. The disk drive of claims 17 through 22, wherein
said calculating means sets up a variable as a major drive time
in said drive profile, assigns drive processing numbers to said
drive profile for every certain period of time, extends an
operation time of said driving means when said drive processing
number upon detection of an end by said detecting means is
larger than an optimai number calculated in advance, but
shortens the operation time of said driving means when said

drive processing number upon detection of an end by said
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detecting means is smaller than said optimal number calculated
in advance.

24. The disk drive of claim 23, wherein said
calculating means assigns unique values to said drive
processing numbers other than said optimal number, and when
driving processing ends at said drive processing number, said
calculating means adds said unique value unique to said drive
processing number to the operation time of said driving means.

25. The disk drive of <claim 23, wherein said
calculating means multiplies a difference between said drive
processing number and said optimal number by a coefficient, and
adds to the operation time of said driving means.

26. The disk drive of claim 1, 5 or 6, comprising:

controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the
traveling of said tray; and

medium judging means which judges the shape, the size and
the like of said disk,

wherein said controlling means changes at least one of
said speed and said elapsed time contained in said drive profile
in accordance with a result of the judgment obtained by said
medium judging means.

27. The disk drive of claim 1, 5 or 6, comprising:
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controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the
traveling of said tray; and

measuring means which measures an inside temperature
inside said drive,

wherein said controlling means changes at least one of
salid speed and said elapsed time contained in said drive profile
in accordance with a result of the measurement regarding said
inside temperature.

28. The disk drive of claim 1, 5 or 6, comprising
positioning means which engages with a positioning hole of said
cartridge in such a manner that said positioning means can be
freely detached,

wherein said positioning means engages with said
positioning hole of said cartridge in a condition that said tray
has been loaded.

29. The disk drive of claim 1, comprising positioning
means which is held by said main unit in such a manner that said
positioning means freely engages with and gets detached from
a positioning hole of said cartridge,

wherein said positioning means engages with said
positioning hole of said cartridge in a condition that said tray

has been loaded, and
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said main unit holds said damper member and said driving
means, and holds said tray in such a manner that said tray is
freely loaded and ejected.

30. The disk drive of claim 29, wherein said damper
member is disposed to said traverse holder, and said traverse
holder is held by said main unit.

31. The disk drive of claim 29, wherein said
positioning means can engage with and get detached from two
positioning holes, one on the left-hand side and the other on
the right-hand side, of said cartridge at one position at lease.

32. The disk drive of claim 29 or 30, wherein said
positioning means is held in such a manner that the position
of said ©positioning means can be adjusted in the
forward/backward direction relative to said main unit.

33. The disk drive of claim 29, comprising a cam member
which vertically drives said traverse base and said positioning
means,

wherein said traverse base and said positioning means
share the same cam mechanism which is disposed to said cam
member.

34. The disk drive of claim 28, 29, 30, 31, 32 or 33,
comprising a quide member which guides vertical driving of said
positioning means, said gquide member has a tapering shape which
tapers over multiple steps, and a gap between said positioning

means and said guide member becomes the smallest during
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insertion of said positioning means into said positioning hole
of said cartridge.

35. The disk drive of claim 29, wherein said cartridge
comprises a state detecting hole which expresses the state of
said disk housed in said cartridge, state detecting means is
disposed which is held by said main unit in such a manner that
said state detecting means can engage with and get detached from
said state detecting hole, and said positioning means and said
state detecting means ascend in synchronization.

36. The disk drive of claims 28 through 35, comprising
second driving means which vertically drives said positioning
means.

37. The disk drive of claim 36, wherein said second
driving means stops drive force immediately before engagement
of said positioning means and said positioning hole of said
cartridge completes.

38. The disk drive of claims 28 through 35, comprising
traveling restricting means which restricts traveling of said
state detecting means after detachment of said state detecting
means from said state detecting hole of said cartridge.

39. The disk drive of claims 36 through 38, wherein
sald second driving means and said traveling restricting means
are integrated as one.

40. The disk drive of claims 28 through 39, comprising

shutter opening/closing means which opens a shutter of said
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said holding means comprises a shaft disposed in the
forward/backward direction to said tray and a shaft bearing
disposed to said main unit.

45. The disk drive of claims 41 through 43, wherein
said holding means comprises a shaft disposed in the
forward/backward direction to said main unit and a shaft
bearing disposed to said tray.

46. The disk drive of claim 1, 5 or 6, comprising

cartridge holding means which restricts movements of said
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which 1is perpendicular to a cartridge seating surface is
disposed at the front edge of said tray in the loading/ejection
direction.

48. The disk drive of claim 46 or 47, wherein said
driving means has a structure that as said tray as it is in the
ejected state is pushed manually into inside said main unit,
driving for loading is started, and force which engages said
cartridge with said cartridge holding means is smaller than
force with which said tray is pushed manually into inside said
main unit.

49. The disk drive of claim 46 or 47, wherein said
cartridge holding means has such a structure which flexibly
engages with an engagement receiving part of said cartridge,
a stopper is disposed at the rear edge of said tray in the
loading direction of said cartridge, and during placing of said
cartridge on said tray, a placing limit position for said
cartridge restricted by said stopper roughly matches with a

position at which said cartridge completes engaging with said

cartridge holding means.
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which has an engaging part which is axially supported by said
revolution shaft and engages with said engagement receiving
part, and said engaging part of said cartridge holding means
is pre-loaded in a direction of engagement with said engagement
receiving part of said cartridge.

56. The disk drive of claim 46, 47 or 50, wherein said
cartridge holding means comprises an elastic member which is
flexibly deformed in a direction perpendicular to the loading
and ejection direction of said tray, and the front edge of said
elastic member is deformed through plastic deformation into a
projecting shape which sinks into said engagement receiving
part of said cartridge which has a concave shape, or an engaging
member having said projecting shape is integrated with said
elastic member at the front edge of said elastic member.

57. The disk drive of claims 46, 47, 50, wherein in an
engaging part of said cartridge holding means which sinks into
said engagement receiving part of said cartridge which has a
concave shape, a roller having a cylindrical or approximately
spherical shape is disposed which rotates along a surface of

said cartridge and which comprises a rotation shaft in a
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said cartridge as it is loaded into said main unit;
a third step during which state detecting means detects
the state of said cartridge;
a fourth step during which said disk is held by means of
cooperation of disk rotating means and a disk clamp member; and
a fifth step during which said cartridge urging member
urges said cartridge against said tray,
wherein after said second step and said third step are
executed following said first step, said fourth step and said
fifth step are executed.
59. The loading method for the disk drive of claim 58,
wherein said disk drive comprises:
mount detecting means which detects that said cartridge
is arranged at a right position on said tray with said tray
ejected, and which outputs a detection signal; and
controlling means which receives said detection signal
and outputs an operation instruction to said driving means.

60. The loading method for the disk drive of claim 59,
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wherein said disk drive comprises a detecting member which
detects that said cartridge is arranged at a right position on
said tray,

wherein said mount detecting means responds to a
detecting operation performed by said detecting member.

6l. The loading method for the disk drive of claim 60,
wherein said disk drive comprises cartridge holding means which
engages with said engagement receiving part of said cartridge
in such a manner that said cartridge holding means can be freely
detached, and which fixes and positions said cartridge to said
tray, and

said cartridge holding means also serves as a detecting
member.

62. The loading method for the disk drive of claim 58,
wherein said disk drive comprises:

controlling means which controls said driving means
based on a predetermined drive profile in which a speed is set
differently in accordance with an elapsed time until the
completion of traveling of said tray from the start of the
traveling of said tray;

detecting means which detects the completion of loading
and ejection by said driving means; and

calculating means which measures a loading time and an
ejection time of said disk by said driving means based on a

result of the detection performed by said detecting means, and
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said controlling means changes at least one of said speed
and said elapsed time contained in said drive profile in
accordance with a measured time obtained by said calculating

means.



