TI TLE OF THE | NVENTI ON Recordi ng and/ or Pl ayback -
Devi ce BACKGROUND OF THE 1 NVENTION 1. Field of the
I nvention The present invention generally relates to a
device for recording and/or playback of information
~signal to and/or from a di sk-shaped recordi ng nedi um
and nore particularly to a pickup noving nmechani sm
whi ch noves an optical pickup unit. This application
clainms the priority of the Japanese Patent Application
TINP.E OF 3493 onl ed on January 31, 2003 and No.
P2003- 415741 filed on Decenber 12, 2003, the entirety

of Rebd)@ihg'@di/cﬁﬁmaﬁﬁicﬁﬂwbi@ ref erence herein. 2.
Description of the Related Art Sone of the recent

BACHKGROUDA VH THEQWBIERNGTIONb! e el ectronics such as a
-~ not ebook - conputer or the |like have a COR/'RWor-- -

1. DVDF@bfithedavemisial | ed therein. Wth such a
functional inprovenent of the portable electronics, it
i sThe prasdaidintentiarhgeneral (PRRIARWY tarrod ¥ ROVEerdingsandloripdayback
able to wite or read data at_an_i nproved speed  or
of figformatiom\aigirbModandfer fiom ewdiskeshapgda recordingvpedivpg and more
not ebook conputer of a small size (B-5 size, far .
 pagticaiaslydp acipkuRmeRing reerhapisme WhItHi oVes il QPSISaRiFiam pRit.
thap a | er-size one (A-4 size, for exanple). L
ThEbis  epERicARHR D BoKPRORILOE s SRS RmAEH Application No.
' d wei ght j it cli I
P DESER RA GsBRds Mo niid IR F2APEHSRATGHA pn December 12,
L dp v, ed. in th t ehook er shoul d be
2008 R EL I mcBtor e 8 FRCE BRI e
9. 32['“;18{%*13%3'0%&61%@’5% for recording or playing back
Some of the recent functionally improved portable electronics such as a notebook
computer or the like have a CD-R/RW or DVD-ROM drive installed therein. With |
such a functional improvement of the portable electronics, it is demanded for these
CR-R/RW and DVD-ROM drives to be able to write or read data at an imf)foVéd speed
or for the DVD-ROM drive to rewrite data to a DVD. B
The notebook computer of a small size (B-5 size, for example) can be carried
more easily and conveniently than a largersize one (A4 size, for example).
Therefore, the notebook computer is of smaller thickness and weight while it is
functionally improved. It is also demanded that the CD-R/RW or DVD-ROM drive

used in the notebook computer should be designed as thin ds possible.
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or fromCD-R RWand DVD-ROM is schematically

illustrated in FIG 1. As shown, a disk drive of this

type, generally indicated with a-reference nunber

-300, includes a body 301, a disk tray 303 provided

novably between two positions, outer and inner, and

having a concavity in which an optical disk 302 such

as DVD or the like is to be received, and an optica

pi ckup unit 304 housed fromthe rear side of the disk

tray 303 and which reads information signals fromthe

optAk axangpls pf gepcawendenal Hiskdiries foragcadig ¢ gaymg back data to

shows_the body 301 of the disk drive 300, not show n

i fam, (v R prd 5 VDrr@Myis\schemaiieallydbustratebingBlG.ce  As shown,
onposed of a pair of halves, upper

v
2 B%H%f%ﬁ@ﬁ%ﬁ%%ta '-lﬁdﬂ@&&iﬁﬂ-dﬁ%@héﬁ@%{%ﬁ-.numb@n|3§ag%ncliudes a -
oot HSEREY a5 ofaed D BeDeRR o apCihps ot 8 e,
o ERiRE R 4810 T PRl A AR 8 VI R e s o be
oSSt PR ot Sl Y S sl b AL AR it oy 203
SRl HOAARSEMIOTHARES OB AL e GO sk cay 303

VaFIQUS sEbw S el b 3@ BB RMiskBied 30081k sB6®Ring the upper half of
el ectronic parts Such as a connector for connectionto

thé deeisé badPa0a! UThe alReidedy 308 is Tdnpskdof @ Phif ofGalves, upper
board 309 has connected théreto an FPC (flexible

andr Jomteg dwhichCaret hutBidinéd o eadin@eiidronThe 1bWwer dRlfl fdicated with a

pi ckup unit 304 housed in the disk tray 303. As shown
refereriet @Bmb3r 300 istopdrhat thp tironslendi30Ra theaven ft foB Odoviemudnit dé she disk
an_iron-made base chassis 315 as a body of thereof
trayn30 3 avd mgguidel insgmber3(8 provided| alogd 8aghy of/ muehll2opposed lateral
-thereon, a pair of guide rails 316 installed to the _
edges207brngds10Y cshereofiopguile themeremant ofiibe disk Y0303 e dlhe lower
hereon an qgiective | ens 312 whose npvenent is gui ded
half,307Has disposed at the rear end 307d thereof a printed wiring board 309 formed
from a so-called rigid shbstraté having formed thereon various circuit - patterns on -
which there are electronic parts such as a connector for connection to a host apparatus
and the like. The printed wiring board 309 has connected thereto an FPC (flexible |
~ printed circuit) 310 for connection to the optical piékﬂp unit 304 housed in the disk
tray 303, |
As shown in FIGS. 3 and 4, the opt-ical‘pic':kup unit 304 includes an iron-made

- base chassis 315 as a body of thereof and haviﬁg a disk tﬁble assembly 313 provided |
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gui de shafts 316i and a pi ckup novi ng mechani sm 318

whi ch noves the pickup base - 317 on and al ong the

gui de shafts 316. A cover nenber 320 is fixed with a

bi nding screw or the |ike at a side the optica

pi ck-up unit 304 where the optical disk 302 is to be

pl aced. The c over nenber 320 has forned therein an

openi ng 321 through which the objective | ens 312 and

disk table 313 included in the optical pickup unit

304 are exposed. The cover nenber 320 is forned from
therbomyianpa OAEYide frails 2i@imstaledito thébadedcHassinGtl6da tphckip base 317
. the optical pickup unit 304 has a netallic bottom

hapingt prosizd phergpd e objectiee bestst 313 tthose ahoverhentbietgwded by the
plate 322 is fixed with a binding screw.to a

- guidsribafts bt 2rgmpiskup eoving meachayisBOH.8 witieh wpvesclie-pickup-base- -

ii ckup unit_ 304 is_ held between the bottom plate 322
31498 aad glong ity 2uigs shafie3hove base chassis 315 incl udes

S B AR 50 e FTER S e
piqkif o5y yRER b BpidEe] it 30495 i Bty 2B oY ember 320
hasZi;)og%%J;] gle%%%ﬁlgdpgﬁxgggglf}@%%.vxgﬁ h %géeé]bggc'gp%;}%%s 302 and 88k table
315 Bd @MU pAELT ﬁpiplgﬁﬁug 308 S ESRAT™ {hR SoTEE HRMIRE320 is

to nove ase palr gul

forafd@téim 3hEninh %ﬁtl?, 3 G 81%33 9t %ﬂ(ﬁﬂ& PRBtdELHhaPhel (gtgié;al pickup

gui de shafts 316 are di sposed. o, the opening

unit 30£KheH GRebIAE beAS! AR 320iroFded 8A%hd Bi&Afthéreof. The bottom
generally circular cut 3297 n which there are di sposed

platd82Z iy finbdiwith 5 bindiap|seredl fo arcompaetindnb S26pst gl disk @y 303.
302 is placed and a spindle notor (not shown) 3 which
‘The optadad pickinp uditK4timhtld ttBecd thedlocohrplae IR @l diblatray 303.
t he base chassis 315 has fixed thereto a rigid
s Ulietabave baseothassio dhy indwdesgnadreammade fimme3B7 . f oFhe frame 327 is
~connection of one end of the. FPC 310 for connection
shaped (mbays hgeaerally magtangdlanf@on  di dpo fergnddnthienain an opening 328
- through which the objective lens 312 on the pickup base 317 faces directly the signal
recording surface of the optical disk 302. The opening 328 is shaped to. have a
- generally rectangular form in which the pickup moving mechanism 318 to move the
pickup base 317, pair of guide shafts 316 and the pickup base 317 supported on the
guide shafts 316 are disposed. Also, the opening 328 is extended at one iongitudihal_ _
end thereof a generally circular cut 329 in which there are disposed the circular disk

table 313 on which the optical disc 302 is placed and a Spindle ﬁlotor (not shown)




~body 301 of the disk drive 300 and the optical pickup
~unit 304 to each other. The pickup base 317 to wite
or read information signals to or froman optica
di sk placed on the disk table 313 has installed
thereon at least a light source (not shown) such as a
. sem conductor |aser, objective lens 312 to focus a
light beans enitted fromthe |ight source onto the
signal recording surface of the optical disk 302, a
‘phot odet ector (not shown) to detect a return |ight
whichnmotites thecdiskitalgle A3t ade sduld fee natpd ithatl theliteke 8B25sis 315 has
and a drive system which noves the objective | ens 312
fixedhvthedeta radrigidvenpstrate tnohshaym)i lowvlingla slengecton 3¢ fereconnection of
focus&éa'direction) and across the optical disk 302
an insertion hole 317b forned in one |ongitudina

ook oAb et o D ko ~

for ial%uﬁ haseos hofo e 91 7ead o r{leonoﬁgeéﬁ {@ of Jrqm@n optical
ai§h 0 g e a3 Y biesin SRR on e Hghf source (not
sl 088 LR e R FRARRE Tk, B R e, 4374 8 oBb gt beamns
e A e e W B AP G A B s02,
o BAolcRLERL P ST | M FRORORIE IR A of e
_Op\'liaq%_zpdi'sﬁ 300! iRfla R fRend whidalves ﬂfénolﬁriﬁdém@ 1e8$312 toward and

‘whi ch engages with the | ead screw 331.
avidyeR6M the iopticAledibie 3023t theSobisdvd dRectiin) andeaieods s aEﬁca:l disk
an engagenent projection 334 engaged in threads on the
3026 tiscttaskingdditectibing. t Adyos diespickup basefl7 B33 mséraombdle 317b
, froman elastic material such as a |eaf spring, so
fotthed it ¢ longigdimelnendpastien Bil dnthefbliand kypigh wiegls therguide shaft
mesh with the threads on the |ead screw 331. Havi n%
3161 isephssederand ant prgagemenhipiesecidthiored @3dewthehend 317¢ thereof
' converts the rotation of the |ead screw 331 into a '
‘opppsitcato the vrdrpertions He agnd il ssangaged on the guide shaft 316.

As shown in FIG. 5, the pickup base 317 includes also an engagement member
332 adjacent to the guide shaft 316 and which engages with a lead screw 331 included
in the picklip moving mechianism 318 to move the pickup b.ase .31’77 The engagement
member 332 is projeéted to undér the lead screw 331 from- the end portion 317a
through which the insertion hole 31‘7b is formed, and has a tténsmiSsion member 333

which engages with the lead screw 331. The transmission member 333 has provided

ek Hyfagicosneqtion)of the-pontedyeiripgdieapd BAR dispased in the - - -




317 is noved radially of die optical disk 302 as the
| ead screw 311 is rotated. Supported on the pair of
gui de shafts 316 di sposed |long the nutually opposed
- lateral edges of the opening 328 in the base chassis
315, the pickup base 317 is guided by the guide
shafts 316 in noving between the inner and outer
~circunferences of the optical disk and the objective
l ens 312 is kept exposed to the signal recording
surface of the optical disk 302 through the opening
at32&ndAherebHan engagein@nt Grojédind Zkerpaged im thremishanihertead screw
318 includes the lead screw 331 provided adjacent to
33lhe Theitransispinmimesibaf 833 Blformed éone alichgtic atitaridlysudi as a leaf
the optical disk and a DC notor 335 connected to a

---Sppifigeseethdt d®lengegemens Prejedtion Bédnisiapt- abwaysonanesht wish the threads -

| ead screw 331. The _Iead screw 331 is home at the end .
omthepleath sexest 38h. alavingelinaly thepetothe dragsmissinn. pgswer 333 which

331la gnd bearlnfg 336 Wth the framp 337 fixed with a
cogyeith W rottian obtherlgd ey 1Y infe ablﬂ?é'f sparsEent, g pigkup base

SI7dE RERP Rl PER auralieta Lot o e gp! ot de
i g U LBl o
150 ety AR Y OGRS, B0 75 i
o O S 5 s
oplBAtdiN & ﬁﬁo&ﬁect{\}%%ﬁseglﬁz ﬁq{e We cﬂ§? H aked ﬂ%oﬁﬂ}% surface

DG notor 335 and the not prow de

of 8i¥opteiDdiek B0L eEduih tHetb}ﬁ; mhl gh speed. Therefore,
various points of contact t he pi ckup novi ng :

~ mesbahowmisd FBGWH| the ﬂiﬂﬂi}bﬂh ding Mechanism 318 indsdestthe 1420 screw
notor 335 is connected to the | ead screw 331 via a

33hqmovided ladjucent tavthe pair of guide shafts 316 an extending radially of the

optical disk, and a DC motor 335 connécted to a base end 3312 of the lead screw 331
_ to rotate the lead screw 331. “ '

The lead screw 331 is borne at the end 331b thereof in a frame 337 by means of
the base end 331a and bearing 336. ‘With the fraime 337 fixed with a binding screw
or the like to the base chassis 315 of the opﬁcal pickup unit. 304, the pickup moving
- mechanism 318 is prOvided adjacent to oile_bf the guide shafts 316. The llead screw
331 is threaded, and the engagement member 332 of the pickup base 317 is slidably .

engagéd in with the threads on the lead screw 331. Therefore, when the lead screw




nove the pickup base 317, the operating noise will be
i'ncreased. On this account, a step notor is used as
the DC nmotor 335 in the present invention and the
pi ckup base 317 is noved radially of the optical disk
302 by supplying the DC notor 335 with a rectangul ar
wave for stepwi se run. The 'disk tray 303 having the
above optical pickup unit 304 housed therein has
formed at a main side 340a of a generally rectangul ar
tray body 340 thereof a concavity 341 in which the
- 33ptis cetiatedi bk the0RCi motop 336, itemaimed: therpiclatp bive F§anadially of the
-side, of the tray body 340 a conpartnment 325 in
ophicdlidisk@0%pt i cal pickup unit 304 is housed. The
optical pickup unit 304 housed in the conpartnent 325

~hasAsHeentioped-ahavay dhe Bad scrowm 3l isHetated by thebDEometori3y-and-the

A e S TR T
viusigtals of et eﬁzﬁ?%@w‘eﬁé ; th%%%%&d heavily.
1 % g G PR 255 £hph el I B e Sl b a R ABthanism to
“f:dc?rﬁ?@%ﬁcm@ﬁ&e#w%’ éb oyt R SRHPDe HERSE 7D T

ci r?ﬁl@fsat 2 548 fof‘ﬁgit&e?s B gsfthésﬁ) tﬂlof(ﬁuﬁ% in the present

genera Cl I‘CU ar as s

uﬁzleﬁuoé an@f thbhﬁcﬁgp\lfaswlbsxs fdQed irﬁ&ltallg%f{ t]1%4é%ﬂ1&1 disk 302 by

ormed at the side of the rear end 303

PYing % DC @it B350ME a titarRRRR e 38 stepRIsEREN N he
bottom of . the concavity 341. The first wall 345 has a

c oriEliendisk araye3@31 havihg k¢ wbeve bprical pickupestide364 housed therein has
t hereof opposite to the concavity 341 and t he cover

formedeat 34@abx pmlgeﬂfl(lah b Ly igenhdraily apetanggiaB4rhyi bodh &40 thereof a
concavity 34 1. Note that the second to fourth walls
c@uavity 344 8n a’vluclg e optiday dmkrm artodredreceived, and at the rear side of
- the tray body 340 a compartment 325 in which the optical pickup unit 304 is housed.
The optical pif:ku’-p l.m_it-_304 housed in the cemp{arl:meﬁt 325 has the’cqug member 343
“fixed thereto. The concavity 341 has formed in the bottom theréof an opening 344
through which the ICdver ﬁ:l_ember 343 is exposed. Thus, the cover member 343 forms
‘a part of the concavity 341. Also, the disk table 313 supporting thie objective lens
312 included in the optical pickup unit 304 an'd the optical disk 302 to be otatable is
exposed through the opening 344 in the cover member 343 |
The concavxty 341 of the disk tray 303 is generally cxrcular and it is defined by |




fromthe concavity 34 1. The disk tray 303 is forned

by injection nolding of a synthetic resin having a

high rigidity such as PPE (pol yphenyl ene ether), for

exanple. As shown in FIG 7, a holding nechani sm 360

for holding the disk tray 303 inside the device body

301 is fornmed in the conpartnent 325 forned the rear

side of the disk tray 303 for housing the optica

pi ckup unit 304. The hol di ng nmechani sm 360 includes a

forcing nmechani sm 361 to force the disk tray 303 to
firgtitosforgth tvredls $dVite 848 horaned3IBperaliydizenlae ag slysme it FIG. 3.

mechani sm 362 which_is engaged on an engagenent :

or §)Ldbe RbpveawElls s firsewall b gh foreredaiens Side of theirearsod 3032 of

of ;. the device body 301 to achieve an_ engagenent

—thediskeery 0o dmigadiavey thepening Jdvipraed Buthe bottonmfdhe concavity-. .

34{1? ?[glgg@rns?%@%gbéf hgg r%aépr}é%‘%&%%aga&cg (f@teipﬁ%era ”F@&zeg gglge 345a
i, SeimeR 5 e onyif T ! Bscodir el 2 Rescd through the
opgmgl :3143:1nﬁ%£0 Cag%g:;é ward the rear wall 30la. The |

shaped to have a generally

2t Nphc e 2 BERRAP ol e 2 R0RP 3P 4R EERERLY B and rice

fr ﬁlﬁrﬁ[@&; 251 di sposed in a- conpartment -368 |
O_e |ne<§l-0§fi§rthle disk tray 303. The conpartnent 368 is
f oTHR didskedsy 908 i§ Fstehed! by Rfedionkmbldyg 303 dyatREESEn Having a
.the direction of inserting or ejecting thé disk tray -
hig03gidkheuelpaPEPE pleiyldhe etieer), b QtHgip160l e 368a
forgmsd?t herein a{@tn e rear end )§03a of the disk tray
308s zhdwa inr EI@NT; ohokdirg ra@hanisor B0 foehoiding thet B8k tray 303
- mddle thereof to retain the flange 365a of the
insijeetbei dewicesrdskyr 308685 . fohabin theeccongraptandntBas fBhBedthe raar side of
retention wall 369 fornmed in a position inner than .
the disk rteaye3Q3 & heusingsbsiopsicel piskue spiiniidn gl Thertedldinghreechanism
front end _ ' o _ "
- 360 includes a forcing mechanism 361 to force the disk tray 303 to outside the device

body 301, and an engagement mechanism 362 which is engaged on an, eng?gemgnt,
p‘roj_ectibn 326 provided upright on the lower half 307 of the de,vic’e‘, bocil-.){r 301 to
achieve an engagement between the disk tr;_ajr 303 and device body 301. . |

~ The forcing mechanism 361 includes an gjection member 365 to force the 3isk
_tray .303 to outside the device body 301 whén pressed to a rear wall 301a of the device
- body 301, and a coil spring 366 which forces “the ejection member 365 toward the rear

- wall 301a.




303b of the disk tray 303 to retain one end of the

coil spring 366. The retention wall. 369 has forned

therein an insertion hole for the ejection nmenber 365

and al so an insertion space 370 for reception of the

ej ection nmenber 365. The insertion hole 370 is forned

in a portion inner than the retention wall 369 and

further near the front end 303b of the disk tray 303.

The coil spring 366 is di sposed between the retention

ste% 368a and retention wall 369 of the conpartnent

368The ejenten membej 363 isshapedhtsehav@abganeslytstidkiliketshepe and has a
hol | ow_space thereof, and is retained at one end

flapge 36Fa darmerdt neady g thedengitudingl mijdie thespoferilee, B85ejection
and at the other end on the retention wall 369. In the

: m@a?ltqrr?g? n@c@ﬂ?ﬁsg%leelcmm&%@ defingshine they disk deay 303, The—--
A L T 3860 TS 0
affidion, B Sater gt B SiekBBe JRA ok ogs 303. P e EpBbartivdhl 368 has 2
U T LR 8 5 B 5 o+
retCHTA" cf&{f'lﬁ%t%?%gm% i o#}ﬁg ﬁﬁﬁ{e&hy&of {oa%ta%)&é @%née 3652 of the

house e eJection

cidBforPhRi®et 864 f ﬁl@%gg{\ﬂ%gtgl @§6§ ggslh ?etgﬁﬁér?%aﬁ g&ﬁb Hrmed in

rear wall 3014 of the pr esse

a PaSiGoh AnAdiahin Y refifioRRA1 ‘3%85 %d@oﬁlé 3%6%1%9 %ear the front end

against the force of the coil spring

303bi of theWiskgra6303 ® MRt 686 ch® of HE: ddibgeRg 2 ’FHe ﬁeteeuon wall
ej ection nmenber 365 and conpressed to the front end

'3680Bbs fohesd thorein disiksdrtioy 08 fors thengaghsth alnibtee WSVamE also an
. body 301 by an engagenent nechani sm 362 which wll be
insegtionishart 370 foeteaeptidmobihe dj¢ntionan¢mbarlady JB@ imsdrtion hole 370
keep a force which . forces the ejection nmenber 365
is fforpaediin  portivarineerdhan the retensionviwall 369 r@1 f@rthdrinear the front end
should be noted that at this tinme, the ejection nenber

30?@5317@‘3 disk &ay 308r ough t he

~ The coil spring 366 is disposed between the retention step 368a and fetention
wall 369 of the compartment 368. It has the ejection member 365 iﬁserted in the
hollow space thereof, and ie retained at one end thereof on the ﬂenge 365a of the |
ejection. member 365 and at the other end on the retention wall 369 .
In 'the forcing mechanism 361 constructed as above, the coil Spﬁ-ng 366 forces the
“flange 365a of the ejBCthll member 365 to the rear end 303a of the dlSk tray 303, and

thus the ejection member 365 is projected from the rear end 303a as shown in FIG. 7.




insertion hole fornmed in the retention wall 369 into
the insertion space 370. Then, the disk tray 303 and
devi ce body 301 are di sengaged by the engagenent
mechani sm 362 from each other, the coil spring 366
forces the flange 365,a of the ejection nenber 365 to
~ the rear end 303a. The ejection nenber 365 wll be -
projected fromthe rear end 303a of the disk tray 303
~ through the through-hole 368a, and butted to the rear
wal I 301a of the device body 301. As the ejection
Inéhibeonditivn, ke flangeh 8654 arfcthd, ejediimnc ienbepriadgis3fbained on the
extends to the front end 303b of the disk tray 303
refangionistep J08ked &heagBapastme368j ect i on nenber 365 butted
to the rear wall 30la of the device body 301. o
TheNféqt,oWéen ke disk tray S9Bi lsrhanaed imale idevicerkasy 89L.tthe ejection

d 303p, _the coil spri 366 will ec
mefubR §$£9f03%1ﬂgoﬁ%‘9tt§%jéﬂi BBy 45 is Bueliyo Bt reaResall 301a of the

e o e PR i ¢ tteihtER TRHLG0d ot ot Biskea 95 agains
10 Anfurdl o . * RSl ihen o, Pl 87 ange

T AR
didi iy 808 ified ﬂreg% 23 etvgcer g%c%} aghectgﬁgéﬁgnfsg}%chanism 362

enga ed I n t evi ce agene

w]lﬁbﬁ GRSl dcABe A 8 demhil fh%erd ﬂﬁkc&f %ﬂ% 368 "Qﬂpk&ﬂ} §%otd? which

direction for engagement on the agenent

foﬁfe@Jt@@bjd@ﬁo%%mﬂd%eB@ SRGATEME BAOLRE BOSD a3 2P0kt in FIG. 8. It
provi ded near one end of the |lower half 307 of the

shdeldi be nbrdyth30 it dsis ithe, tiRe sjeedon mdmber 365 T @assed through the
engagenent projection 326 is fornmed to be general ly

inseytiombiole fardmed\ih ele tetentitinswall 869 in30 thd msértisrspack 370.0

the device body 301, the engagenent projection 326

wi Thempdhedisideay 3 mtdsdewga@edye 801 preedisengigedftyr e ngagement

the disk tray 303 to hold the latter inside the device
mashayismo3a2 from each other, the coil spring 366 forces the flange 365a of the
gjection member 365 to the rear end 303a. The ejection member 365 will be
projected from the rear end 303a of the disk tray 303 through the through-hole 368a,
and butted to the rear wall 301a of the device body 301. As the ejection member 365
is further forced, the coil spring 366 extends to the front end 303b of the disk tray 303
. from the flange 365a of the ejecuon member 365 butted to the rear wall 301a of the
device body 301. Therefore, as the retention wall 369 is forced to the front end 303b,

the coil spring 366 will eject the disk tray 303 to outside the device body 301.




As shown in FIG 9, the engagenent piece 371 engaged

on the engagenent projection 326 includes a retaining

portion 372 formed like a hook to catch the

engagenent projection 326, a body 373 having the

retaining portion 372 forned at the end thereof, a

stud 374 provided at the side of the base end of the

body 373 and about which the engagenent piece 371 is

pi voted, and an abutting portion 376 to be put into -

contact with an eject button 375 which will be

deg¥¢rtpeerd willeb@ekplaficdr the Bhgagangng@BEinisn 862 WHkh engages

i s pivotable about the stud 374 in the direction of
with thevdiSk itray S-hifel dévioe body & whenaht idisk oppHds imetted ire the device

direction of arrow D. A torsion coil spring 10 377 is
badyihd on t-he stud 374 to always force the engagenent

piece 371 for _pivoting in the direction of arrow D in

Fl Gs Showy ith Fﬁ&e Se ttlepa gagrgemept swehargmpiadinslndes arhengagement

direction of arrow D in FIG 9, the retaining _portion
projeztips 336 pravidedban die lover hslfi30g ofdhedeviee bedi 301 for engagement

evi ce

il Hhe Rk ey POB o Tetag] Wi i A0S PaEpRRd g Bitige body 301, and
RTRUIR R R
o B o g, Lo, Pz (e
SR B B s o
i
fofiied & bd fiiePARYc3ibdrichl, t tWh@iPﬁieQﬁsl@frﬁ% 8b3 @Qinﬁéﬂéd"ﬂﬁo the device

engagement proj ection 326 and protrude in the
bodiy 380} tienefagefeavpRdjedivn BTl bansdaked ahnth8Engagement piece

portion 372 is formed at the protru& ng end of ‘the
3MduahedBat3ne ddksmy 303todnddgerindr inside ehaddevidwlsodyt 361 .

abutting portion 376 fornmed at the side thereof

oppesihpent m HHE. &, dbe wheagenhdne pienceB71 engaged on the engagement
projection 326 includes a retaining portion 372 formed like a hook to catch the
engagement projection 326, a body 373 having the retaining portion 372 formed at the |
end thereof, a stud 374 provided at the side of the base end of the body 373 and about
which the engagement piece 371 is pivoted, and an abutting portion 376 to be put into
contact with an eject button 375 which will be described in detail later. The
engagement piece 371 is pivotable about the stud 374 in the direction of arrow D in

FIG. 9 or in a direction opposite to the direction of arrow D. A torsion coil spring
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373a is forned Nanmely, the stud 374 is |ocated
‘bet ween the abutting portion 376 and bevel 373a.
Therefore, when the abutting portion 376 is pressed by
the eject button 375, the engagenent piece 371 is
pivoted in the direction opposite to the direction of
arrow Din FIG 9. As the retaining portion 372 is
thus pivoted in the direction of arrow D, it catches
t he engagenent projection 326 and holds the disk tray
303 inside the device body 301. Wen the retaining
3 porstwamddi?thestypd 36t edalivays hdorodithe engagamepippiscd 871 for pivoting
the direction of arrow D to release the engagenent
inghejdgeciiomoBasdowtih i FEG| wi With the edigage mand piec®e 3 7l piveted in the
ejected frominside the device body 301 by the
diggesion i rarin BUIncBiG. % she rajainie pordonj3datis pasitientsben the mevmg o
365. More specifically, as the disk tray 303 is .
orbﬁﬁmee@lgaﬁ@wwmovaa 820 pagviderh on theade mdwgyr%@rh

Gediaie ”@Eggqg it degﬁﬁgfl{ngle gpRack PR e Ui Rortign 376 is
'P"8H‘§56&?eatgg’éﬁ%%‘f:ga?@g?‘l‘ﬁr?hgz‘% anddo%thglﬁr}gl e %ltf%)(ﬂ?)h%f the device
ooyl HOLARLORY olore Y RS ORI S 9&%\%1%%@& ik way
) ?@&F«%&@gﬁé@&@nﬁ%ﬁ@ow b R B i e
_d@zﬁoﬁggﬁgggﬁggg%%&%wﬁwomqﬁh@gpos| ti oned again

the engagenent projection 326.

Thysie cnBfsGRGRIRERM 7 IPhACE hdvel 3188 thifed ﬁIe@édH f¥extend from the
portion 372 theéreof engaged on the engagenent

enfréf] @6thody SO beind dikedtionYof3B3 en@RGABaR PibjebtibMS26 and
devi ce bogy 30 1. For enJ@ectlon of the disk tray }3?83 to

prottds die thé elistetion efbardyw 301, Thiehaskeshappd ratadsing tpretion 372 is
eject button 375 which will press the abutting portion

foggl atvthe protneding end ofi the povel B3Ba. 378lsbsthpreagsgeindnt pidtve 371 has
ej ect button 375, the engagenent piece 371 is pivoted
the abutting pesticact icoleropp ek the sideghetee! dppasiteito thepfidewhere the bevel
in_ FIG 9. Wien the engagenent '
373a is formed. Namely, the stud 374 is located between the abuttmg portion 376
and bevel 373a. Therefore, when the abutting portion 376 is pressed by the eject
button 375, the engagement piece 371 is pivoted in the direction opposite to the
direction of arrow D in FIG. 9. As the retaining portion 372 is thus pivoted in the
direction of arrow D, it catches the engagement projection 326 and holds the disk tfay'
303 inside the device body 301. When the 'retaining portion 372 is pivoted in the

direction opposite to the direction of arrow D to release the engagement projection 326,
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piece 371 is thus pivoted in the direction of arrow D,
the retaining portion 372 is retracted fromthe
novi ng orbit of the engagenent projection 326 and thus
rel eased fromthe engagenent projection 326. Thus,
the disk tray 303 and device body 301 are di sengaged
fromeach other, and the disk tray 303 is forced out .
- of the device body 301 by the aforenentioned forcing
mechani sm 361. 12 The disk tray 303 constructed as
above has al so an engagenent portion 349 forned on
tiecdllofing Hiee disRamyt 303 @tlsr gjected demm dhsitd ehet devicedbelly 301 by the
340 and which engages -with the guide nmenber 308
afaementioned-aoflespriogB66 lhnd £jc80dn Semater 36he engagenent
portion 349 is slidably engaged on the guide nenber
308Morp spetiiBtalkyray te@odsk sragy el insertedoniondhei device hody 361; the -
to outside, the device body 301, and thus carried
CREARSHON Projedtion 126 prowided jamidhip lovwet habaf the deviesy bady 301 moves
.out side, .die_device body 301. As shown in FIG 10, the
inp ke GHPRIATOE B E AR dIlFs b (36t She BYR Y i3g 2pfl dhus pivots the

S A s i
e g it 326 BT AT Ve B P A AL g8, T chagement
pigh§ 31055 ghidied if e AREANG of REBY B" IR BeP At RSision coil
sty Tang @8 Sediyiid GbiBh 1t pBRioneiad ) Bh Mk iydfing orbit of the
eRgbnRAN BFojedih KBSt TR REY EhSMbchRdt i e BOFIRA Mo retaining

éreof toward the rear end 30793 of the | ower

pittibh 330 khardf epsped oadht @n@a—%&ﬁkﬂﬂ Hrofeclinw 826 AaiMilic disk tray 303

provi ded at the bottom of the printed wring board

er3f@es withahe ddded bodst 3¢ m portion 350 is fixed to the
bottom of the |lower half 307. The second arm portion

35 Forepectign of fleydiflotrap 803 6o outsalef the devicabmiyp861,ithe uS&Gperates

via the circular portion 352 has the end portion 35la _
the sfj et buittenl375 which will press the abutting portion 376.  When the abutting
portion 376 is pressed by the eject button 375, the engagement piece 371 is pivoted in
the direction opposite to the direction of arrow D in FIG. 9. When thé engagement
piece 371 is thus pivoted in the direction of arrow D, the retaining portion 372 is
retracted from the moving orbit of the engagement projection 326 and thﬁs released
from the cng‘agement projection 326. Thus, the disk trﬁy 303 and device body 301
are disengaged from each othér,. and the disk tray 303 is forced out of the. device body

301 by the aforementioned forcing mechanism 361.
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toward the front end 307a of the |ower half 307 and
connected to the connector 354 provided on the
optical pickup unit 304 ho used in the disk tray 303.
The second arm portion 351 is not fixed to the device
. body 301 and disk tray 303, but as the disk tray 303
is noved, the second arm portion 351 is noved into, or
to outside, the device 13 body 301 with the circular
portion 352 being taken as a reference position. Mre
- particularly, as the disk tray 303 is noved into, or
t 0Thutdisld érayt 303 densteetedoadybd@ Ras bke drPengagkthehaportion 349
al so the second arm portion 354 thereof noved into the
foriesd oe ehcldyf @f¥loppossd taseral sided GSthel trdy body BA) aAll whicls engages
“time, the second armportion 351 is fol ded back

~-witlowler guitlhenémbert 3¢5 dordtEdaonithe- hewdrovadf 3632l - SB0Z,the engagement -

resulting in a bending 355. As the disk tray 303 is
- portbere39 :sméldbb\yonnggg@sen e gmée imembes 308yihegliskitrag 303 dinguided
~_of the disk tray 303. when the disk tray 303
mur@,m@p&ém@dq & gutsideg ghe dﬁ@%b@dz S0hoayd dos, CﬂfﬁéX abngnyith the

partion 351 of the FPC 310 js, als | ded back in
 opfCHlguekupgI I ing, o 19 P%tﬁldﬁr&‘ﬁ@Pchﬁrl?ogBQE;éﬂd has the

engﬁ E)%llélgi}.l %g‘% &bhgﬁ&%{i}qﬂ Ut ! d§t:}h® connecting the
-opi§ i35 594 bRbEan e s ?Q@ ”%%g%rgﬁﬂssé%hﬁﬁlb? d 309
Pf%’ér o %#‘%?99’%? bS5 B0 B2 AR R have
Elta.'ll Wj%ﬁ%i?edﬁﬁﬁxéﬁﬂéggxgdll 4 f%r?f g%{&g Nine !ﬂGﬁrrh :ngmon portions

35@ %M $3Q1aq é&&%t Q?@Qélﬁgth%fr’ %@fexieﬁﬁm%eﬁloﬁtﬁaﬂér HhdP Qréﬂcﬁ[hr portion
351 of thé FPC 310 is forned in a position near the

35% tth® firstiahd sédbnd #RIRRESR portiofs BEO¥ha 881 @M eddhother.
o%???% pi ckup unit 304 as shgvvn in FIG 1 1C For

aCThy fitse awnigorthen B0 isdidéorg] alathe chd theredl towaad tiseptdac ahd 307d
disk used in the CD-R RWor DVD-ROM a |ight beam
of theilowedhdlf 867 tink canptectedl to @i connectehok shdven) provided at the bottom
of the prihted wiring board 309.  Also, the first arm portion 350 is fixed to the Bottom
-of the lower half 307. The second arm portion 351 contiguously joined to.the first
: arn},;portion 350 via the circular portion 352 has the end portion 351a folded back
 toward the front end 307a of the Jower half 307 and connected to the connector 354
provided on the optical pickup unit 304 housed in the disk tray 303. The second arm |
‘portion 351 is not fixed to the device body 301 and dlSk tray 303, but as the disk tray

303 is moved, the second arm portion 351 is moved 1nt0 or to outside, the dewce
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i nci dent perpendicul arly upon the signal recording
surface of the optical disk. For such an optical disk
drive, the relevant Standard permts a fixed range of
the angle formed between the signal recording surface
of the optical disk and the optical axis of 14 the
obj ective |l ens which focuses the |light beamonto the
optical disk. Also, in such an optical disk drive, in
case a light beamis not incident perpendicularly
upon the signal recording surface of the optical disk

botlh 80argilethe @irctifae pott oalB5 faRer 84 kdforentO pbditon.
signal recording surface is detected, and the relation

I NMaaghgidaddriyes thédiskhirae 0¥ és hrived Vihiog for fto ousside, tthe device

i ght beam and the signal recording surface of the

- bodpt308 athedFRR- 316 I alsd deb tprond akevportipm $6il-thereof moved into the
nmechani sm As shown in FIG 4, the skew adjusting

devige hady S8 a9chdwn pr BIGSIdd A tosiide tAethivtme, haaseins! BmFportion
in which the pickup base 317 is provided. It is o

35pris\frlded hack dgwnrchbfhe frppt ophdd7a of dheldower balé F0ds respliing in a

gui de rails 316,in pair which quide the pickup, base )
bending 335 o isrige digk gRY 30311 tapyedp theckanding @55@81&3@ the moving

B R o R B 100 7 o

et ot AcHh Siepad g POt 551, R PPLES U g Bldea pack in
= B ol i, i GircAeF bl 657 st B bkt Pt ciocted o
oulsRle3H Uatioh BEa' 309k sy BPERY, 0. Pl e bkt P8 R formed
in ?'g?&iﬁon 485 1HRIiHIEE porflord BS2 baPReL RRSRE -ﬁisﬁlﬁ\j’“a%fi_ %({]Bjitsﬁﬁed into

med therein an insertion opening 406 In

theed¥iid¥0bddyos0 Rfthé Benditly 335 Fithe 3d@nliSarhpSrtionB51TdTethe FPC 310
hol der 401 has the end portion of the guide rail 316

- shiftes@wirddhé bed poridn3udrichsoridigdy bk eBowpen Q. #1108, When the
and the spring 402 provided therein as shown in FIG
disk 2rayT308 isduilgrhotdd imsheadsaicd bodye 801 ntheltending 355 of the second
arm portion 351 of the FPC 310 is formed in a position near the connection with the
connector 354 provided on the optical pickup unit 304 as shown in FIG. 11C. )
For accurate writing or reading data to or from an optical disk used in the
CD-R/RW or DVD-ROM, a light beam emitted from the optical pickup should be
incident perpendicularly upon the signal recording surface of the optical disk. For

such an optical disk drive, the relevant Standard permits a fixed range of the angle

formed between the signal recording surface of the optical disk and the optical axis of
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bottom of the insertion opening 406 a screw hole 407
in which there is inserted an adjusting screw 403. 15
The spring 402 is a cylindrical coil spring and forces
the guide rail 316 downward. The adjusting screw 403
is inserted in the screw hole 407 fornmed in the
bott om of the holder 401 and abuts, at the top
‘thereof, the | ower side of the guide rail 316. The
above skew adj usting mechani sm 400 adjusts the hei ght
of the guide rail 316 by adjusting the I|ength,

th@bbjcepiesidns Whecht foeuded kistelighd Bam@intd e Gificaisditing screw
40 Thus, the relation | n angl e between the

obmm i ine snlnﬂﬂ&n?:dli’tlcdnl dikk fdpbagsda tdve hilgght bd@ansamst incident
the signal recording surface of the optical disk 302
- pergendivelazbii upsirethe sigrah sdcordihe shifgle ofokhaopties disk; the angle-of the -
i nci dent perpendi cul arly upon the signal recording
lightibezmodn relationdp the kignehiechmiisg swifacehis deketedqdindshe mejation in -
_ mechani sm 400 is a problemin inplenmenting a demanded
-anglgj h@ﬁ@?enathg Ohjﬁpﬁ\'% o adchifosisps the lightebagpt anskihe gigsial recording
urg” Ve, in_case the thickness of the VDV- ROM
ge/t té%lgp'i!@l ks adissted &y 3 skewpdpusiing meshanisey. of a

T R i T Bl o
o Hess 417 1 P GL MR R e 14 in SE g t@?fc{eﬂ@t each of
i o b el Rl egvzuca sl o e

31¢thVIﬁOVL§gtI%dﬁﬂ 0 Sénth%igﬁ : nc? dﬁg‘qshb%l fﬁd 'y TZ,t ﬁl% skew

i cku Vi ng es a genera

m&ﬁ&&ﬁﬁ@@b%clﬁ@é&sé ﬂﬁ-lr%ﬁ!fh ;ﬁd%e&%ﬁﬁx%ldepﬂolg?ﬁ@d%ﬁ iead of the

‘as a whole | w dt as s

8 81 SRS 88 s s o o 0
adjabigsicsed UB3agrovided to abut the lower side of the guide rail 316 and which
presses the guide rail 316 vertically to adjust the height of the guide rail 3 16. 7
The above holder 401 is installed to a rear side 405a of a main platg 405 included
in the base chassis 315, and has formed therein an insertion opening 406 in which the
end portidn of the guide rail 316 is inserted. The holder 401 has the end portion of |
the guide rail 316 inserted therein through the insertion opening 406, and the spring
402 provided therein as shown in FIG. 12. The holder 401 has also formed in the

bottom of the insertion opening 406 a screw hole 407 in which there is inserted an

adjusting screw 403.
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shown in FIG 6B. 16 Also, the thickness of the pickup
nmovi ng nechanism 318 is a problemin inplenenting the
above demanded thi nner and nore conpact design of the
optical disk drive. Nanely, in case the thickness- of
the VDV-ROM drive casing, for exanple, is adapted to
“that of the hard disk drive having a thickness of 9.5
mmin order to reduce the thickness of the disk drive
itself, covering the entire housing 338 of the DC
notor 335 with a netallic plate will make it difficult
t oThedsming K2t isi ekepdingiriodl coilespirgk add i foecdsoth@. Buide rail 316
since the parts of the disk drive are fixed in height.
dom@rdh ailbe adjuléng: saew it isdngttedpnithaberpivchialp 40Miformed in the
04, the transm ssion nenber 333 is forned from an
- bogpﬁls@ﬁ herheldari4dll apdatbutes abthedap thyeotn theotlowieh gidei dfghaguide rail -
the engagenent projection 334 is forced by the | eaf
31Qprlng to always be in mesh with the threads on the

iﬁwﬁé‘fe%“%%%lada&fq%%%%gm 40 e&u@t?ih Ehightosiis guide ail 316
by R gy e, Phpeard Bﬂt‘ogﬁ;l& a0 sy SSew 403,
> "—21% il HE BERRER e’ ROk i cioBuseS e v
b e b £ QAR R B 30733 SRk s

theide! 'B@axanfaﬁ%e 1&1&&%@&%11@{511 hpﬁ anot s e"s‘%n@l Sﬁu@gtﬁface

provides only a weak torque,

1 rHOWBVES ﬂ;mtmaa%@sr oB#% Re® ARG Ilﬁedﬂaﬁlshh Em@% a%koblem in
the | ead screw 331 under an excesswely strong force,

- implemeheing asduneind3® thiadanaid Merd eimpLH design ofidse bfteeal disk drive.
pi ckup base 317 cannot be noved quickly. On the other

Thitargdin ¢dse thethickress 6btheapM-RON alivieccaking, forasxattipls iio adapted
to,tr;gtr%?’ra :;ﬁfd Idf’sk drive having a thickness of 9.5 mm in order to reduce the
thickness of the disk drive itself, no other than the adjusting margin for the height of
the guide rail 316 can be reduced since the parts of the disk drive are fixed in height.
Therefore, it is almost difficult to reduce the thickness of the disk drive. |

Note here that the DC mqfor 335 mcluded in the pickup moving méchanism 318
| includes a generally rectangular housing 338 which covers the base ch'assis. 315as a
whole inclading the width, as shown in FIG. 6A. Therefore, the housing 338 haé a
width (6 mm, for example) equivalent to the thickness of the base chass1s 315 as

shown in FIG 6B.
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17 weakened, the engagenent projection 334 will be
di sengaged fromthe threads on the |ead screw 331,
supply of the rectangul ar-wave pul ses for a
predet erm ned nunber of steps to the DC notor 335
cannot nove the pick-up base 317 to a predeterm ned
position and thus positioning of the pickup base 317
is inconveniently inpossible. Note here that in the
di sk drive 300, since the disk tray 303 forned from
PPE, optical pickup unit 304 forned fromiron and
m __al.um num are joined to

cadhvon Ty Biokters o B cpoh SR e HE GBI Gh 3161 1 Arigblem in
i) G, PRI e P86 80 Font omphp AT PR optical
R e e
exampld A9 aY X6 GAG (ﬁtlﬁ’@r%grtﬁsg(ug@?d@ Ih%ﬁ?%;d g}lgl%]e?sf g{f/ 9.5 mm in

the optical pickup unit
ord&3oirsddcR i@ thidkiR o1 B didkSdrive itRH, &J\%ﬁgjg\fﬁé eﬁgthg)ﬁﬁing 338 of

343 installed to the top of the base c SIS

the DEdaecbr 335rvidyh nidkelio peie a1l 3kkelinditieulfioiedbéthe 3R kness of
is formed fromalum num (Al'). Nanely, these disk tray

the0B3k dhizs o Bljansi sincklthe pads oPitRrdiskedies ard4iXed i€ height.
different in |linear expansion coefficient from €ach
ot Nete. thasr m shpe ciféien®htigned hopticaln pivkupxp@ins30a) the transmission
coefficient of PPE is 2.8xl G5/ mm-C, while the linear
meanbra 388 dh farostlfiram entelastic nedtenidl such asa PAL sfifadbonmieCike and the
and that of jron is 1.2x 10-5/ myC. Each of the disk
engagginenb projesivs s fpreced by thadead spuing e abeaysbeaini mesh with the
di stort e ue t uch differences in |inear expansion
ﬂ“&%‘g‘m @Pgi‘fﬁdd S%‘Hgﬁi-, dbereferegior meyefhecpickup baspSldemtepwise to a
eva enper at ure when

et @S e igalar’s § RIBHET wites padeiegningirpoiapsar-wave
' . 343 j d f )
PR B BB i e yhatha b€ eI WhGER bee disengaged
frofH i lﬁ%d?%ﬂ tht lléadh&\f&vajﬁl. ! %nnglis account, the transmission member
333 should has the engagement projection 334 thereof engaged in the threads on the

lead screw 331 under a strong force.

| Since the DC motor 335 as a step motor provides only a weak torque, hdwever, if
the transmission member 333 is engaged in the threads on the lead screw 331 under an
excessively strong force, the lead screw 331 cannot be rotated and thus the pickup
base 317 cannot be moved quickly. |

On the other hand, if the force for application to the transmission member 333 is
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contact with the signal recording surface of the
optical disk 302 received in the concavity 341 in-
sone cases. Particularly, since there is defined a
cl earance C between the | ower edge of the first wal
345 and the cover nenber 343 (see FIG 3), the cover
menber 343 will be bent toward the clearance C. Al so,
since the first wall 345 is |located along the outer
circunference of the optical disk 302 and thus incurs
relatively large axial runout, it is |likely to have

a
wRIBHLE e R RER LI Bro B el b R eared Tom Uhg flueads on the
LRSI SRS LSS o o
8% SO B T A B it
PR 42 RS TR e

I's- being

30Rotd hdte dhatkin tthe ViiskOdi &) 9‘0@,%\1{1&,9:&9 Qfivk 893 RBCormed from PPE,

di sengaged from each ot her, possibly causing a trou

opticalt pekaintimit\B04 efobiiied R6m AbS CanioLEvdIC IR 347 formed from
order to prevent the FPC 310 from bei ng caught between

. aluntieuniearegeined dy €30k cahet, tHuir digRrerfeslén Q2 Mt dTelinbias fhermal
tray 303 while the disk tray 303 is being housed into

expangroneivornenocuptizd will ¢duse ERA & (he dosnpfometdotte fdigteeted as the
the first arm portion 351 changed in rigidity in

coppearas hasrh iglies temperapre whBimt tifeasdeitidned\abd08 ths disk tray 303

utside the device body 301, a clearance 356 is ‘

is {oumed depp atHgid imatssakisiak a5 BPE Ipalyrhenydend ededotiye hase chassis
: s.shown in.FIG I, Therefore, if the end portion
31588 hegpteHPiekupamt é@% ;

peyssd dn the disitray g0Bds Saumedefronmgron (Fe),
 onhEHRRE T e et K507 b RS A3 S eposed
thn?ﬁﬂﬂ@%ﬁp%@ﬁg%hﬁ%ﬁb&?&ﬁég%ygﬁgigﬁ%héﬁ1g%g%hﬁgﬁwggogﬂ9m?kmmﬂg
fhe,se disk tray 303, base chassis 315 and cover member 343 are different in linear
expansion coefficient from each other. More specifically, the linear expansionl
coefficient of PPE is 2.8x 10"5/mm°C, while the linear expaﬁsion coefficient of
aluminum is 2.4%10"/mm°C and that of iron is 1.2x10"%/mm°C.
Each of the disk tray 303, base chassis 315 and cover member 343 is distoxted.
due to such differences in linear expansion coefficient, namely, due to differences in
thermal shriﬁkage, as they are elevated in tempefature when thé disk drive 300 is

. driven. = More particularly, the aluminum-made cover member 343 is-warpéd from the
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On this account, the FPC 3 10 has a cover lay 357
attached on the end -portion 351a of the second arm
portion 351. The cover lay 357 increases the rigidity
of the end portion 35 |a of the second arm portion
351 in conparison with that of die rear end portion
351b. Therefore, the FPC 310 is prevented from bei ng
bent at the higher-rigidity end portion 35 |a thereof
to below the cl earance 356 when the disk tray 303
once ejected to outside the device body 301 is housed

SIS PO Pt ot e o
CRRERTNE R RL Bl SRS B2 obUBN AR L5 leckiv i e
RN LIRS ence o
betweachedower @age 8N thel@ist kval gg@o%ﬂaftﬁé ©508dnBMBLP S (L8 FIG. 3),

351 wll have the bendihg 3 e second arm

thpooterancibdr 34Fewdbbe bbitftbRerd Sdachrandear eNAIBOsinkO fhe first wall
351a and thus the bending 355 be forned in a position

345dalocatel along tiexbuten cistihfetdiRe the epatal Wk FODNMIIBMs incurs a
on the optical pickup unit 304 as shown in FIG 11 C

relativelyidarger axiel romoutprnisclikely toi hivet heslichum eohmact 36th, the cover
the |larger the load to the bending 355 becones. For a
mambaix#3di st ance between the connection with the
co&nector 354 and the bendi ng 355, however, the FPC
31

oterhie thatdn dhepfossmengianed glisk, driveh3Q the holdimgpmechanism 360
for RidERalle ik WY S0hehss tecirviss opdor Sins mevidnd tadisengage the
eof b P 56T B b oS ARBE s of
cieBOb TRl B IR D FounPd St il data T being
wrkien 08E RO (B oBicl B0k 30 LR e 47 s thady 01 ae
st B S5 o LU 5 R o s

Also nqte here that in order to prevent the FPC 310 from being caught between

' the device body 301 and the rear side 302a of the disk tray 303 while the disk tray 303
is being housed into the device body 301, the FPC 310 is formed to have the first arm
portion 351 changed in rigidity in places.
That is to say, when the disk tray 303 is outside the device body 301, a clearance
356 is defined between the disk tray 303 and device body 301 as shown in FIG. 11A. |
Therefore, if the end portion 351a of the flexible FPC 310 is bent to below the -
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bendi ng 355 be larger. As the disk tray 303 is
repeatedly inserted and ejected with a |large | oad
being applied to the second arm portion 351 of the
FPC 310 at each tine, the end portion 35 |la of the
second armportion 35 1, win crack and the circuit
pattern formed in the FPC 3 10 will be broken. OBJECT
AND SUMVARY OF THE INVENTION It is therefore an object
of the present invention to overcone the
above-nenti oned drawbacks of the related art by

SR TE, E As d o b1 e o

wilf & GleREb e S ey ?ﬁiaﬁﬁ’f 0 B AP RRoND g g, 13.
opOiE tié e Clre Bl miFa"Ber By 54 dySttBR ¥ e ha-portion

350L G 4Re \ggdo%ti aﬁuglcgtﬁﬁén %5:[' O%he %8@&3 §iaky 58k eﬁs%E”tﬁe . Ligfly of the

source trve 'ens onto a TECOT I ng

enffpoktién 95’12! Sfahe Qéc%hd and pg)gﬁ&fﬁﬂ dhpiiSon | 4 st g&’ﬂae rear end

the optical disk; a gui neans havi'ng a

postif t351bi Cmﬁét@%tﬁxet rpomIend RbEvimal Cﬁ;&hc%ln bent at the

-~ pickup and a second gui de shaft which supports t

higtcheigidioglend portion Gitla dredd t6Ridfow tHeecledrhnid! 35@\@11&?%&1151{ tray
gui de shafts being di sposed on the base in parallel to

308 amke ejdvtad toranisidd the duvideneody301cslhodbakagaim irgptth€ dbvice body

.__pickup driving neans guided by the first and 21

304 ewbile thpulosker-sigaditys flenibborear £he pogiicinc [ baiftkeipecond arm portion
radially of the optical disk; and a skew adjusting

35 ribbent; Secthalha diskriras 305 s @Oﬁ@w'gbrrmmdﬂmtqoﬂlo\dcws bady 301.
fo ce to the first and__second guide shafts in

BV e VHER Eheafisk Rk ﬁBé rl-‘ijf‘b‘b'l hgused in the dewica b@dméoéf the FPC

I t whi ch i
31@ Eﬁyl&g{) Ccl%ﬁer;( hé(kﬁaln | ng g{sggt@wof thlecsecggd apm portion
351 will have the bending 355 of the slecond arm portion 351 thereof shifted toward

the end portion 351a and thus the bending 355 be formed in a position near the
connection with the connector 354 provided on the optical pickup unit 304 as shown
in FIG. 11C. The nearer to the connection with the connector 354, the larger the load
to tht: bending 355 becomes. For a longer distance between the connection with the
coninector 354 and the bending 355 , however, tﬁe FpC 310 should have an extra length,
“which will add o the cost of manufacture. Aiso, the cover lay 357 attached on the
end portion 351a of the second arm portion 351 increases the rigidity an;i thus the load

to the end portion 351a as well. Farther, since the thickness of the device body 301
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shafts fromthe opposite side of the elastic nenber,
and whi ch adjust a skew by adjusting the inclination
of the first and second gui de shafts by the adjusting
screw. Al so the above object can be achi eved by

provi ding a recordi ng and/ or playback apparatus

i ncl udi ng, according to the present invention, a base;
a disk rotation driving nechanismwhich supports an
optical disk and rotates the optical disk-, an optica
pi ckup which focuses a |ight beamemtted froma I|ight

SR e B e B Sl R A o
nof L i B S0 RGeS AR 55

- willl GK4Reang BeSEh %%Plsgﬂé %0150 kit RinpUPRRE 'Bud B 10ad to the .

ot her 8nd of t pi ckup, Seco

befding855MRMigePei ng di sposed on the base in parallel to
_each other “radially of the optical disk; an optical

Pi Ak URe AiskViry030% ) fepdticdBe ir_@értl&h @nd ieﬁe%%ecfiaﬁithl z? ?/é‘rgg foad being

gui de shafts to nove the optical pickup radia

applieel @ptheaetoml skn paribra35keWthaBPOSI IS SRANIme, the end portion
1 ncluding an el astic nmenber which provides a force to
-351def ther sdconth armgeetionl 3§0i Wil elask taad ithe @irtirit gatteANformed in the
eneral |y perpendicular to the main side of the
FPet1i0cwill ki okemd an adj usting screw which is in
contact with the first and second guide shafts from
ORJEE ToADEL SUMMARY @F THE BYEENTEOMenber, and whi ch
adlj;tust a skew by adjusting the inclination of the _
filtsis athgrefeeorim Rbjed sefafthe Ipyesent wypoden nép soverapme  the

. . the 22 adjust|ng screw being el ectroconductive or .
ab%’&'ﬁ‘?ﬁ“‘b?ﬂ&aéﬁawba%@ %fi[ 39& ¥“2@6‘%&%PY\Z€O‘§HH¥ ARVMmpgoved recording
ancgr Ol,in%g% tential. Al so the above object can be

Ehira BYPHABYi di ng a recordi ng and/or pl ayback
apRar includi ng a pick nMoVvi ng. _mechani §mM usi a, .

TR R R R Pl e b Bl o e P g an e Btaybnck
apli%n%ér;tg&*efrﬁcﬁm%g? 'aﬁc&@&gﬂ%"dm@ %r&@gﬁ&%gnﬁ&? aHsePa R YoMion driving
mechanism which supports an optical disk and rotates the optical disk; an optical
pickup which focuses a light beam emiited from a Iigh_t source by an objecf'i\fe lens
onto a recording surface of the optical disk and detects a return light from the optical
d-isk; a guide means having a first guide shaft which supports. the one end of the optical
pickup and a second guide shaft which supports the other end of the optical pickup, the
first and second guide shafts being disposed on the base in parallel to each other =

radially of the optical disk; an optical pickup driving means guided by the first and
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whi ch feeds the pickup chassis radially of a
di sk-shaped recordi ng.nedi um a magnet rotated al ong
with the lead screw, a magnetic coil which acts on the
magnet to rotates the |ead screw, and a housi ng which
houses the nmagnet and nmagnetic coil, the housing

" having an opening forned in each of the upper and
| oner sides thereof and between a concavity in a disk
tray having the pickup chassis installed therein and a
bottom plate which supports the bottom of the disk

; va object .can be. achi eyed .
okDRY el SO0 BB BB S0 SRS S Dt sk and ke
i; ' ' o ' ving.an ohbjectiv
SRR RRCR] ASGEURIDIRY R0 KBRS e o nc
AP g AR 38 S UBAl 2 MeRgRARRSETIR! g i of re
opfticaKaiRk YA hn aBfstiRe sREG WRich M Gl R 4dd fe%féﬁd guide
ot her, the engagenment nenber 1ncluding an engagenmen
shpftojfesh ithe oppadaasedidenoft teedadic fieffr, 0P WIRAH a8l skew by
and a conpartnent provided contiguously to the pickup
adpsting tle inolistion ofltRe fits agd dedondighidd shaRe B Tthe ¥iusihg screw.
retains the engagenent projection at a di Stancé which
as 8lroethe heveobjegecmriie adhieveldy pradidins ewecdrli@dg and/or playback
cl earance definition menber being housed in isolation
appargtias ibduding) accofding o thenprasdntrimitentiyn,aa bhseanatiskerotation driving
smal | er than the depth of engagenent of the -23
mesHgHgEnwhichpyuppess i amoptical sk pné adtatesnthiehepticahdlisk; an optical

P R Tty s B v e
T S RN NI, T
BB T B e LR e e e i
pichlp S st e Shal onioR s SR B B e RB Bkup, e

first and second guide shafts being disposed on the base in parallel to each other

radially of the optical disk; an optical pickup driving means guided by the first and
second guide shafts io move the optical pickup radially of the optical disk; and a skew -
adjusting means including an elastic member which provides a force to the first and
sec’mnd’fguide shafts in a direction generally perpendicular to the main side of the
optical disk and an adjusting screw which is in contact with rthe first and second guide
shafts frpm the opposite side of the elastic member, and which adjust a skew by

adjusting the inclination of the first and second guide shafts by the adjusting screw, the
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the |l ead screw, a conpartnent having housed therein a
cl earance definition nmenber which supports the inner
surface of the side wall to maintain a distance that
assures the engagenent between the engagenent
projection and | ead screw, and a hinge provided on
the base end of the side wall and flexible in a
direction in which the side wall is noved toward or
away fromthe | ead screw, the clearance definition
menber including a support piece extending al ong t he

.aner surf ace of e.wal | . toward i de the )
IRt Sty clr-ResndiEod n pede Ttis s Beclpeieangyetive and
hﬁ’xﬁﬂ%‘h &gldab({t Da di ng and/ or pl ayback appar at us

1 NC ng, ing to the present invention, a

- Pi ckip tﬁ@ﬁ? Hl]m 'cﬂﬂ be%r %L ge ﬁqytgﬁ%ﬁﬁ%& a?%ci%%lﬁ% fuz)q{or playback

pi ckup, pIC anls

AT ) .
lehdbtewl @agddd 4 RIS CAGsRYWnH3GSi L en%t %‘éﬁt er %e i C1]1(15 member

"~ recording nediumand which Is co

whith¥8¢ds the gﬁcﬂmﬁl chafad fadefllyPo P BRRhhYed fecordi ﬁleﬁﬁﬁh, a magnet
di sk-shaped recording nmediumis to be recel ved and

rottitskafong vittestierigad §@rewpal nidgacsd boil i sdts shaRefagnet to rotates
recordi ng medi umreceiving concavity, generally %

the leadusicraw; amdch lomsinggwhich hedsesithe aiagnerandpamng iegictcbil othe housing

_ which the cover nember faces directly the recording

hayingf acepaning fremgiddi-esttapbthermpor and tpwardides therdofdnidbetween a
is .closed by -the cover nenber when the latter is

C%W?c@e%dlskéfam havingotha pidwasbiassis instealledithérain aridaz bottom plate
cover r and dlsktraﬁ_ébelngforrredfromrraterlals

W]&F]FF%R%’HS fbokererof kg @sk ray. t her mal expansion from

: %@é} d&@eqrj}p %dl Kt aéggg\\é{dn }ﬁgarg\%g{negcz{ Irgcrtl)rdmg and/playback
unf er | de the concavit

‘aPQM% Safha agb%%?‘ecaf iR Bni a0 citiective e isppsad dherein; a

pid&h " 6Vidg Sechanism to move the optical pickup unit; and an' engagement

member which engages .an pickup base of the optical pickup unit and the pickup
moving mechanism with each other, the engagement member incluitiing an
| - engagement projection engaged in threads formed on a lead screw; and a compartment
- provided contiguously. to the pickup -base to house a clearancé definition member
which retains the engagement projection at a distance which assures the engagerment
_611 the lead screw, t_he clearance definition member being housed in isolation from the

wall of the compartment by a clearance smaller than the depth of éngagement of the
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outer-circunferential wall and the cover nenber which

cl oses the opening. Al so the above object can be

achi eved by providing a recording and/ or pl ayback

apparatus including, according to the present

i nvention, a device body; a disk tray which is noved

into, or to outside, the device body; a disk rotation

driving nmechanism provided on the disk tray to rotate

a di sk-shaped recordi ng nmedi um an optical pickup to

wite and/or read information signals to and/or from

' LSK= .recordin i u a_pi ckup novi ng
&#%gﬁgﬁﬁgﬁﬁggaﬁgykﬁFﬁétggg?%gﬁﬂﬁﬁgkﬁﬁwbetmeen the inner

an i Lcuatf er f di sk-shaped recordin

o SO R e S LR B8 Seftorit By AL ol R pi Blatayback

-—apdaidud iAMuding] 98cidiBindeW e B98¥nt ilSedlichk & B¥tical o -

R AR, nRQC e oY e Yene fetloln el BVicql pigkop wnic
intEind & pidkupbdse P! ic‘khgems 1o di ”
engg%gngnt grojgct?on ro?ﬁﬁggﬁé?&%ﬁgpgg%*%gggJﬁ?igﬂﬁ“’“muh

mdsahie PREAPLasH 4o an! dHpagbmknd hBMbECIHERRRN %Q Sidd A1 fixed to the
tray engaged inside the device body-, an engagenent

pigkupcleasp rand ildethgoforinbé oblistde thefdof %ﬁ%n@ﬁ%&ﬁeﬂti)r@je&@éﬁéngaged on
in a direction in which the engagenment projection is -

thé bedrsceaivj msoopattinendbaving Hoashd therdih \Godlef@ndd 868 nition member
which gets ~ 25 into touch with the engagenent piece to

whithsapponts the noer surfacand¢hoside vallkogagatams digpireeehattagsures the
t her eby engage the engagenent piece onto the

engageRFat bRtV Iendhe engagement prajectmmgmgideadh screwy ané meitge provided

\%e&%f rom-the -engagement projection;..a plunger
on{he Oase end of fagytide walhand, 8egiblein Adlisscien imndich ther sidel wall is
into a neti c. coi o pivot the pivoting piece; and_
m"é’eﬁ?‘%‘é@ﬁ% %Yaéfc%f’%dl% i?aﬂ§°£ﬁ¥f qtl?]tﬂsm@a?& definitipr menpleer including
Lvoting piece.wh essed by. t he_engagenent L
b opctse e flong ThS TET shifags 06 Hiergos Medetopird, outside the
'Eﬁ& ron in which the engagenent piece is engaged
co%h 0 Eglg engagemnment projection, when the disk tray is
[ t i . ' \ i nst_the for f..the .
:C gz;ﬂgslf)ntgg ﬁ%ﬁ%ﬁ?ﬁjgﬁ%ﬁ\ﬂec&h?e% b%/g[ﬁjoglsdtmg 4 Fedotding and/or playback
apparatus including, according to the present invention, a pickup chassis having

prbvided thereon an optical pickup, pickup moving mechanism and a disk rotation
driving mechanism; a cover member having formed therein an opening through which
the pickup and‘ disk table face the recording surface of a disk-shaped recording
medium andr \ivhich is coﬁnected to the pickup chassis to forin a part of a concavity in
which the disk-shaped recording medium is to be received; and a disk tray having

formed therein the disk-shaped recording medium receiving concavity, generaily
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engagenment piece pressing the pressing piece, the
- pivoting piece thus put into contact wth the
pressing piece being pivoted in a direction in which
t he engagenent piece is engaged onto the engagenent
proj ection and the engagenent piece being thus engaged
on the engagenent projection, whereby the disk tray is
~hel d inside the device body; and when the plunger
pi vots the pivoting piece, the engagenent piece being
forced in adirectionin which it is disengaged from
proj ection, whereby the disk tray i

ngagemen

%’g‘? H%VIB& e ¢ ﬁ@"ﬂ%f?ﬁ%ﬂ%ﬂww}lwﬁﬁb«e ﬁ@‘ffz,ren@flber faces
Ih cin nmber th ove, obj ect can be
%%Cﬁye@l&dmﬁg ‘ﬁ’? éFEfP?Fg éﬁ%@bhﬁlge%ﬁa%ﬂm& H&‘Pé%’k and which is

o C}.I%g(%i: atﬂgsctl') n%'ghl%lgg SWﬁgl’?g%%kﬁﬁ%rh%ﬁ%g}%C rese@elmﬁlﬂg} chass1s the- - -

pIeEP LR, R MRt ol B Behel 8P e patits ogeront in

t di
°ne?%‘?‘ﬁ‘“a@ﬂhﬁlﬁééﬂp%’@%??%ﬁv‘%ﬁhre@?ﬁtovﬁﬁ%“ Y —
J”splﬁ Wh S%dc?(}lty and

prby e tdiea GhAP o
i nsi de t%e chgfsoilllzéwat gler&?fgem‘gl ‘e ca
exedaiyl SECABEVAT BRePObbRRS 9T MGl | fél@%raﬁeé between  the
general ly U-shaped, t ef rst arm portion being fix eg
oulbyr-cimantfelentil wall and HRNRAEOReMbENwhith B6ks tResRfing.
directed to the back of the chassis; at |east” a-part
of Ai$vetheebowne objenn ¢xar bé B)crhlafedtﬂjﬁplfokzﬁﬁng) h&é@ﬁﬂﬁg@idyt& playback
flexibly bent when the noving nmenber is noved,
appanatusomchiding laesording toaheepresésitenivaitiond entevibe rbotijtea dlsk tray
novi ng nenber is noved between the recordi ng nmedi um
W@Pﬂhﬁg@oﬁ%ﬁﬂms on taaesidgc thedleniperhodyuandistiretapionidriving mechanism
|§rﬁ] smal ler in thickness than the other part of the
pr ‘?‘Pé o thecdisk é’aY (arette adiskshapadoreapidingmetdion;pinagpsicek pickup

ar at us | n udi ng the skew adj usting nechani sm
‘Sr‘iﬂ ﬂgm%e@@rﬁlgmq% dotandior fromm the disk-sbapadheecording

me%Hinq ea p1c p mé%ng mechanism to move the optical pickup between the inner

—

and outer circumferences of the disk-shaped recording medlum, and a disk tray
holding mechanismrto hold the disk tray inside the device body, the disk tray -hc-xlding
' mechanism including a forcing member to force the disk tray to outside the device
body; an engagement projection provided at the device body and which engages with
the disk tray to keep the disk tray engaged inside the device body; an eﬁgagement-‘
piece provided on the disk tray and which is pivoted in a direction in which the

engagement projection is inserted inside the device body; a pivoting piece which gets
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adj usted by pinching the end portion of the guide
shaft included in the guide neans supporting the
opti cal pickup unit between the conical elastic nenber
and adjusting screw. Thus, the free end of the
el astic nmenber, abutting the guide shaft, is
conpressed while going into the bore of the base end
portion having a |l arger dianeter. Therefore, the
el astic nmenber according to the present invention can
be smaller in conpressed I ength as conpared with a

t he

e B B U ST e st S i@ et of fi gagoment

ES' . can desi gned thinner. . .In the . L.
pieg8 BamREDS crilie I shERATE el SNp he enghgemrus Braiggtion or
ARG i . hani sm.according to the present. c

RIS 0ondPRERRR! BIELF HERL e thediBrba® PRERE0N:  gtunger which is
(b4l byt c il d to. b ..
cHBLEE v ARTD ph LR e PRl dio Y R B the pivoting
pidtdiSandt P praakiay Hebd $hiddo; ' ,

P B Peis ST AR SRaa R G picle when

- predsed by ks sndoembat ¥i68 Sind bt | -noe . nliace: e

pt ot hg el ecgt&rgie {élal %ﬁgégi ngnopﬁltsgé%ﬁsi %g@;ﬁzgﬂgg@@%@%ngﬁmwen

intwiscls tiepenpigomenrpiecs is'éhgaged BAtonthe eRRAgdriMR PrbRBidS when the
designed thin since the housing is open at both the

dislopray isdinbertadommtd ther daviceThalyhepagist thd foréebitic fobding member, the
between the cover nenber and bottom plate di sposed at

engpgemend pxed poessingnthe pressingqtieace ithye, pivbting ievetthaeaput into contact
pickup unit. As above, the magnetic field of the '

Wigh isdtrpesingopiec beisgdivoted e a Witeotion uwhich theamgbgement piece is
cl osed, ayoethat the fringe magnetic field fromthe

eng'%?&g P Bie gasgBent s yand the gngeagesnens piecafbieing thug engaged

. wite or read of information signals to or fromthe

 ongp epgizemant projaplion, Whely theclisk &yiis el insids thg dayice body;

“and Qﬁl@:n%c Bﬁ’fn@at Bﬁro%sotﬁe %?\gou%%tﬁigcrg, Eﬂqeeélfg%fgément piece being forced in

a direction in which it is disengaged from the engagement projection, whefeby the disk
tray is ejected to outside the device body under the force of the forcing member.

 Also the above object can be achieved by providing a recording a‘nd/or ﬁlayback

apparatﬁ-s:including, according to the present invention, a chassis; a moving member

- including a recording medium mount on which a recording medium is to be ﬁléced and

_whi‘ch is supported by the chassis to be movable and thus movable l-)etwee.n' %1

. recording medium change position where it is projected_fqrward from the chassis and

a recording medium home position inside the chassis; and a flexible callaler having first
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the heat can easily be discharged frominside the
housi ng. Further, in the recordi ng and/ or playback
apparatus according to the present invention, the
engagenent projection, fornmed in the conpartnent of

t he engagenent nenber connected to the pickup base
provided with the objective | ens engages with the
threads on the | ead screw for the depth of the
threads, and the elastic nmenber is housed inside the
conpartment in isolation fromthe engagenent nenber by

e L R AT T
U RE AR Lo 1 60 BBkt it 0t
] gemantRroresti .5 d . .

BRUASTE 8156 LR n A0 b vl oo

conpart nen

15 et Iwheh She RANIAR rfertifer Ak SRR B8 AE R SEURWALLRM cable,

bei hg appl | excessli ve fotce

Akl Bene Wik O td¥ing MR ts SRbeM HelyddiUhe 68 iAd Snedium
novenent of the pickup base. so, even a

 chahgspisiiivremid REbIERS niddfuR hBARSNIsR NN, B&ﬁigasqlgdl&P iﬁﬂﬂ%keness than

threads on the, |ead .screw, if any caus ue to t

- thelothenparoofihetftdxéblacableof t he engagenent nmenber or the
i ke during novenent of the pickup base, can be
 |i ki thedahovewiecdriding fwad/ot phuybaukeappdedtun ¢acladingans skb@ adjusting
wal | of the conpartnent and side wall of the elastic
meehpmien, acchndisg tohéhee puesgiminvenfion)] dudt heighofoft fhe guide shafts is

engagenent nmenber will not have any misalignnment
adjugicddry pinghingribe sagtpprten of gaaygwdntshafidnclutied i theeguide means

threadalon the Lead screwand it is possible to o
Supnortg, e pRiiqas PICKIp Wit hefgvean dbg enmigel glegicmenber andmdjusting
. being.dis ed fromeach other in the cqurse of the .
STEVek s, 0 e, 5“%&%&&6 Ipstif emERDSF.dRMUBS dher guide shaft, is
cor%l%\é?e%cwkhj?@ E {n%tixli't% dis %8{‘ed(|)tn e bose gn?d ‘cgr%%g %avfn%vaef;}gle? rc‘liameter.
- Therefore, the elastic member according to the present invéntion can be smaller in
' 'coinpressed length as compared with a cylindrical elastic member, so that the height of
the entire skew adjusting mechanism can be smaller. Thus, the chassis' can be
" designed thinner.

In the recording and/or playback apparatus including the skew adjusting

mechanism according to the present invention, the adjusting screw which pinches the

guide shaft is electroconductive or plated to be electrically conductive to have a

ground potential. Thus, the skew adjusting mechanism can be connected to the
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when the- clearance definition nmenber is received in
the conpartnent of the engagenent nenber, the support
pi ece can support the side wall of the conpartnent
over the rightward and |l eft wi dths. Therefore, while
the pickup base is. being noved or when the recording
and/ or pl ayback apparatus incorporating the engagenent
menber falls down, the clearance definition nenber
will relieve the | oad concentrated to the hinge
formed on the engagenent nmenber installed integrally

- wWith the pickyp base which supports the side wall )
2Ry H@teﬂa%‘%{iﬁ%%wqﬂﬁe dhyadeisaassilediocippisas thetiodse taking

Pl s cfFmisal cheERnESF SARmids Heisecor di ng and or
B R B R e RIS gt T i snce e
SR ohd P e T 8 i BT SRBRBT Bk
befffiel M Bhel o bk AR SURBREAN LBt bottom,
el bRICALRIGD B 19 et member abuts. the

pr Ajs Qibbb@,nthfeqwﬁ%ti?rﬁélﬁ f! tﬁwiasgga_@tﬂg 53{‘ a;ﬂg&‘idsﬁ?lﬁ%srﬁ&or housing

the conpartment wall of ‘the di _ _
cap be\soded(lsé Hithe FdhgOmab MR Hell Bothé G&lp Abf -cad B Snhibited
~ the cover nenber can be prevented from having a

frogh iadvergely caffeating Wiitite diheead ifi igfdrntikisk . sigh89td Br il the optical
_recording and/or playback apparatus including the
diskngddsoyemice tive shepninetor doasingiin gpémw at bethhe s@iind bottom thereof,

i nvention, when the disk tray i's ejected from inside
the prat gaeasdyhedlischargeddinih inmdeathe dowsing. supplied with a

current to cancel the magnetic force of the _

i nEHsE: in doe wegmrding Ao playbacly appaemsopspedingido the present
.‘pivotuggA area so that the engagenent portion thereof '
10NfRPR. T CHEREARENPENCE I dermeshingthsicomprriment, of the engagement
memiber connected to the pickup base provided with the objective lens engages with
the threads on the lead screw for the depth of the threads, and the elastic member is
housed inside the compartment in isolation from the engagement member by a
clearance smaller than the depth of engagement of the cngagcmeﬁt projection in the
threads on the lezid screw between the side walls of the coﬁipaxtmént.

Thqrefore, the elastic member is housed with the engagement projection thereof
formed on the compartment wall not being forced by the lead screw, whereby it is

possible to prevent the lead screw from being applied with an excessive force which
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t he engagenent projection. , Thus, the engagenent
projection is disengaged fromthe engagenent portion
of the pivoting piece and the disk tray is di sengaged
fromthe device body. Therefore, since the magnetic
force of the magnet magnetically attracting the

pl unger is canceled by supplying the current to the
on-core coil, it is possible to prevent the disk tray
from being drawn out due to an erroneous operation by
the user while data is being witten to or read from

the optical disk, Thus, the disk tray can positively )
“Bﬁ.d‘ﬁ?]n‘é’&r’i%%&lqnn‘%fothﬁﬂa%sgﬁa’ Hbthusdlpelofia mevemen ebthe pickup
i.n the above recordi ng and/ or pl ayback apparatus

bgsc?’Cordi ng to the present 30 invention, when the
chassis, the secon

or e SR iR etiBPR etk e cRRB M s prolgciy pbreads onthe -

SHSERSE P OB BOORSEL P B R RRRE BB e
ORSRIACAB0 R Tt b A0 % Wi e cernc

dERANSetHeBh R WafoCie %gn%z&ﬂﬂ&ﬁdanéi giﬁ@ rv?:%l? bE thd I&FasECe Juember.

second arm portion can revented from being crac
This, tthe érnReembat pfdisiiRaf el C| '
will not %g brokgnd.j Eﬁgo?f?ﬁ% %%%Igi@? g{gn g&)l\gﬁf ek Thave any
mipalighmonofargdtahae tendepti 6F Ragidcfent $hirbbERIBE theeads on the lead
reduce the bendi ng-caused | oad when the second arm -
scpow tandnitiis poesibleito prieenpahé ilegdl sérber aef ef@meniche projection from
connection with the connector. The distance between
beingdisengaged ifcom eanhcbtherin thoedurse ofithy pickuptiest beiggtmoved.
reduce the |load applied to the second arm portion
whén the geoasding podéariayhack rappersdus acevrding tolthe giresent invention,
t he second arm partjon. Thus, . the second arm portion
whely thet clesrancss idgBpifiope mespher ithireesived, dnt ige compgriment of the

| eads to a . - .
engagement member, the support piece can support the side wall of the compartment

over the rightward and left widths. Therefore, while the pickup base is being moVed ‘
or when the recording and/or playback apparatus incorporating the engagement
member falls down, the clearance definition member will relieve the load concentrated
to the- hinge formed on the engagemeiit member installed integrally with the pickup
base which supports the side wall having formed thereon the engagement projection
which is engaged on the lead screw. Thus, the clearance definition member can
prevent the recording and/or playback apparatus from being damaged.

In the above recording and/playback apparatus according to the present invention,
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reduction of the cost of manufacture. Further, in the
recordi ng and/ or playback apparatus of the thinner
design, since the height of the flexible cable when
t he nmoving nmenber is housed in the chassis is :
m nimzed, the curvature of the bent portion of the

. cable i-s'larger and a larger load WII be applied to
t he bent. portion. However, the load to the bent
portion of the second arm portion when the noving
menber is housed into the chassis can be reduced,

mrdé(ig al so adyant ageously leads to the thin design o
the sk Hag Shase Chpsiseanshr@ter Iemberoan dermey] Sops mateszaly) ﬂéﬁerent in

wg@@gadvﬁﬂﬁ@%%é el kPR drare) @6l et tieRelf cach of these
SRR e e REALEER RS RE Fo b0 rop om e

6@%&%& ek @%Ea 8 R BT ERE S RER SnhE B e of e
YA et 4 e s SR T i

| to%hﬁ’\’tlﬁf opticHl skt  §¥ulised ddvef grfen%e?‘%agrﬁe ﬁre’v@n{ hcﬁoﬂl 'having a

FIG 4 i's a perspective view an o

shamgtcoﬁmvmqh%%ﬁba@dlskonventl onal skew adj] ustl ng
- mechanism FIG I's a perspective view of a pickup

NDMIRY e eHRAricoradins edior plaghatiks Iappﬁﬁtu\g embmdﬁigaﬂlel ‘engagement
FIG 6 is also a perspective view of the pickup noving

mavhahiani scoording |t thé;prefenGinvenitiona whearthei divk efayt Reejected from

disk tray in FIG 3; FIG 8 is also a rear view of the
insiidles khet denice moﬁy,Ghe%;oﬂ on a core is supplied with a current to cancel the
magnetic force of the mcorporat.ed magnet. The pivoting piece opens the pwotmg
area so that fhe_ engagement porfion thereof will refract from on the moving. orbit of
the engagement projection. Thus, the engagement projection is disengaged from the
engagement portion of the pivoting piece and the disk tray is disengaged from the
-~ device body. | '

Therefore, since the magnetic force of the magnet magnetically attrac'fing the
piu-nger_ is canceled by supplying the current to the on-core coil, it is possible to
- prevent the disk tray from being drawn out due to an erroneous 'opcr.ation by the user
- while data is being written to or read from the optical disk. - Thus, the disk tray can
?bsitivel-y be inserted into place and ejected from there. | |

Also in the above recording and/or playback apparatus according to tﬁe preseht |
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FIG 9 is a plan view of an engagenent nechani sm used
inthe disk drive in FIG FIG 10 is a plan view of a
flexible printed wiring board used in the disk drive
in FIG 1; FIG | | is a sectional view of the disk
drive in FIG 1; FIG 12 is a sectional view of the
skew adj usting nmechanismin FIG 4; FIG 13 is a
sectional view of the disk tray and device body with
the flexible printed wiring board bei ng pl aced between
them FIG 14 is a perspective view of a notebook

ST B R AR

e T, 00 P B0 g oo

= PSSRl B8 Ry O AR ol o e
P o 5yt S e b o,

howeevar, DIE8NbaideNg 0 Ag2gL TR s Poraee dah e
r ec‘:/'or di ng arﬁi/&c)r{iu%fia%gcgﬁgggi Sceéﬁlls&]naaﬁjgﬁoﬁ&g F‘}% tbgoreduced.

- Theefotes thoepbralarvi puttidh dah BeGHERUECIENSMTREHPRISRRd & the free end
FIG 19; FIG 21 i1s a plan view of an optical pickup

thereofl saitimdthiervitchit pastey wilhgbtdedireken. pl ayback device in
FIG 15; FIG 22 is a sectional view of a skew

adpisst ithe) flembih dendable gedtiom of the rsecordlang wordbaris intended to

(g]: ayback device in FIG 15, FIG 23 is a sectional
redpiceibe berdivgrchased load tiensthevseadidiatm neprive imbestnin the portion

FIG 22; FIG 24, is a sectional view of another ,
thegeqlingat thrcoppectiorawith dle enmnagione cHandistantmbetween the connection
and bent portion may not be long to reduce the load applied to the second arm portion
when the moving member is housed into the chassis to the second arm portion. Thus,
the second arm portion may not excessively be long, which advantageously leads to a
reduction of the cost of manufacture.

Further, in the recording and/or playback apparatus of the thinner: design, since
the height of the flexible cable when the moving member is housed in the chassis is
minimized, the curvature of the bent portion of the cable is larger and a larger load will
be applied to the bent portion. However, the load to the bent portion of the second
. arm portion when the moving member is housed into the chassis can be réduced,

which also advantageously leads to the thin design of the chassis.

These objects and other objects, features and. advantages of the present invention
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FIG 22; FIG 25 is a plan view of a pickup noving
mechani smused in the recording and/or playback
device in FIG 15; FIG 26 is a perspective view of an
engagenent nenber used in the recording 33 and/or

pl ayback device in FIG 15; FIG 27 is an expl oded

per spective view of the engagenent nenber in FIG 26;
FIG 28 is a side elevation of the engagenent nenber
in FIG 26; FIG 29 is a plan view of the optical

pi ckup unit having a cover nenber attached thereto;

wgl!] g'g(é(giﬂn% L?t%orrére élfeﬂf ‘rflttd'x_l?( ghé/ Ec@%v%&g ée\fa?‘fh? etsgr?{)ticgnh 5f the preferred

. . ] h 3 H .
eIhé.B%(ﬁﬁ'%gfs' \(ﬁ hé \é‘blggcalg 0 ?Ia‘ge?ﬁ@ﬂ e L €lin ( %Q%ﬁﬁc@&h with the

) avin I'ning menber house

a&@%@ﬁg};ﬁg@ﬁ-&wﬂﬁgﬁ 32 is a plan view of the e_ngfa'gemen_t_ )
menber" in FIG "3 1; FIG 33 is a perspective view of

BRIEF DESCRIPTION OF THE ISRARGRENt nenber in FIG 26;
FIG 34 is a plan view of the engagenent nenber (shown

i n FEGG] i3@) expdvdettperspegtive dibi 6f 1he cORPSRIonAPMSRdrivE 2
conpartnent; FIG 35 is a plan view of the engagenent
mekb@r 2 isna per€pectivp vidvoof Gt disk driveirsPestli; ve vi ew of
the disk tray having a concavity for receiving a
di §K&. Fis@ papactiva vdvanf & disk teeyfused i e disk dtiedindiG. ng
board for connecting the disk tray and device body to
eabHootdhdy ;a perspective view of an optical pickup unit provided with a
&conventional skew adjusting mechanism;
FIG. 5 is a perspective view of a pickup moving mechanism used in the disk
drive in FIG. 1; |
FIG. 6 is also a perspective view of the pickup moving mechanism in FIG. 5;
FIG. 7 is a rear view of the disk tray in FIG. 3;
FIG. 8 is also a rear view of the disk tray in FIG. 7;
FIG. 9 is a plan view of an engagement mechanism used in the disk drive in FIG. .
1;
FIG. 10 is a plan view of a flexible printed wiring board used in the disk drive in
FIG. 1; —
FIG. 11 is a sectional view of the disk drive in FIG. 1;
FIG. 12 is a sectional view of the skew adjusting mechanism in FIG. 4;

FIG. 13 is a sectional view of the disk tray and device body with the flexible
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FIG 38 is a perspective view of the disk tray and
devi ce. body connected by the flexible printed wiring

" board to each other; FIG 39 is a section view of die
flexible printed wiring board when the disk tray 34
is noved between two positions inside and outside the
device; FIG 40 is a bl ock diagramof the recording '
and/ or playback device according to the present
invention; FIG 41 explains an area in which the
optical pickup unit is noved stepw se; FIG 42 shows a

seguence qf oper.ations gade i ul sed driving of the
P’&B&i cvé'\'imllg 0 E:EECIEEP&CS‘? %ttwafre{l- of t Ee recor di ng
. | ce: Fl.G 43 . € :
oS AP AIEeB F Aok Ry R ASRHISS i
L e . , Do h o di 4/ o _
BRI et at R R R e B PR il R e
EVEGR} NBNT 30 BRB1dHed hefsp gﬂ:’ Nw 60 fec%l‘cpl}{g%ﬁ&/{)w}alyb%cek device

apparatus accofding ' to the present Inven

adcdbding @8l tHePprasent Hvekuecor der/ pl ayer™ hereunder) will
be described in detail ~ with reference to the

ac I A6)s A gedlonl Vigs-of tRerdcBRRAE 8hd/Bl BNGhackIRRNTAh/BIG. 15;
i hdicated with a reference nunber 1, 1s a disk drive

- f orFIQ. 47 g keapfvideofaht dikleradiii FIGS W6 as CD (conpact
di sk), DVD (digital versatile disk) and the like. It
i s HIG. b8 is alss hakdredev of theedisk irue iDBJG.Of6;a host
apparatus such as a notebook conputer or the |like as
shdWr. 19 iF& glaniview Réfas ecngage omody nherhBhiGn dsed i the idteiding and/or
recorder/player 1 is schematically illustrated in the
Playhack slevigs i fhBobiBd perspective view. As shown, the

an Hi6t F alop allan Sore o s anappemnt PRI STE PR OD:

t h%rlél M is a plan view of an optical pickup unit used in the recording and/or
playback device in FIG. 15; FIG. 22 is a sectional view of a skew adjusting |
mechanism used in the recording and/or playback device in FIG. 15; |

FIG. 23 is a sectional view of a variant of the skew adjusfing mechanism in FIG.
22; |
- FIG. 24 is a sectional view of another variant of the skew adjusting mechanism in
FIG. 22; | | |
'FIG. 25 is a plan view of a pickup moving mechanism used in the recordi.ng
 andfor playback device in FIG. 15 -

FIG. 26 is a perspective view of an engagement member used in the recording
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and an optical pickup unit 6 connected to the disk
tray 5 to read information signals fromthe optica
~disk 4 placed on the disk tray 5. Al so,
correspondingly to the 35 conpact and thin design of
t he host apparatus. 2 in which the disk recorder/player
| is installed, the disk recorder/player |I has a body
(wll be referred to as "device body" wherever
-appropriate hereinafter) 7 designed to have a hei ght
of about 9.5 mn, which is the sane height of the

BRI BT e B T e of
o2 PSSR O P87 g SRR e gyric. 6
o 1 hBosahon IR Rlablf b3 gttt
. G 20454 i AL ikt RS et s

thetaaged, of the disk tray 5 and the optical disk 4 is
0.4 mmthick, clearance defined between the disk tray

5 &t G0és Hptrspevot vidie ofl e watigntFdye dndageRentiBinbedh FIG. 26;
the upper and |ower halves 8 and 9 jolned to each

ot H6G. Bd kar perapecoivt eviewas thg abagditerieme®ber dAWn7in FIG. 30)

ate 0.4 mmand 0.5 mm respectively, thick. The body 7
hayfing & gapldsfining ventber hphsgddn al conspactmmmtised of t he upper

and_| ower halves 8 and 9 butt-~oined to each other.

Th&lgppis aplan visneef thel angsg@nentdn@nlardn FIGr Bkd by

punching .and drilling a netallic plate. The | ower half )

9 MG ﬁg iy @\ReEwepBwRy Vievh o anpthpo verdant (of the engaggmentimember in
F[Eg r6_d 17 on which there are fornmed a control circuit

controlling the operation of the disk

cofReeh 4hn SR viEw e ShERBRORE ARy SPOWB i FiOh g3} having a
s AR e Rbe Bfoe iR o Bre®i i tray 5 T drawn to
- OURRGOgs fheyide Vié%ﬁopﬁg%ngage%qﬁ BR%atdr in FIG. 34; -

FIG. 36 is a perspective view of the disk tray having a concavity for receiving a
disk;

FIG. 37 is a plan view a flexible printed wiring board for connecting the disk tray
| and device body to each other;

FIG. 38 is a perspective view of the disk tray and device body connected by the
flexible printed wiring board to each.other; |

FIG. 39 is a section view of the flexible printed wiring board when the disk tray
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rear wall 9a fornmed at an end thereof opposite to the
open end. The lower half 9 has 36 also rising side
wal | s 9b and 9c formed al ong the opposite edges
t hereof between which there are provided the open end
and rear wall 9a. On the opposite side walls- 9b and
9c, guide rails 12 to guide the disk tray 5 for
insertion into, and ejection from the device body 7
are provided to extend fromthe rear wall 9a to the
open end of the lower half 9. Each of the guide rails
.12 is shaped to have a generally C shaped section and
is paayed betwgeadwg Rasiions itasydeignd quspide therdpsiesn t onar d t he
deyi ce bod .. The gui rail 12 has slidably engaged .
Al B&%Ckﬂlasf & &$cogdigaiond/ omphlack device according to
mEQnnect.ed to. the disk tray 5. Also, the guide rail 12
RSP T ™ er eon a stopper 14 which limits the

o B R8s B oSy TR e B30t o

SIS So L RGBAR b RSB LR L o
Pl S O h o AR R SRR R A 7 Ve

e by sSBeft SAc e W AL b or tiPoptca
pidkupamitra@ disk efedtiongH itﬁi?ret:&%ilgﬁ Sid/bf PiybackAevr@ot h

novenent. Al so, the lower half 9 has provided a rising
DEDEDDESCRIPITEON OF THE WREBHER BED SN BUEVINIENT'S
hol di ng nechani sm 18 which holds the disk tray 5
i nEheldisk recatdingcamdibmdlayback Bpparatisdicogrdies toathic preskt invention
W ll be described in detail later. In addition, the '
(wilbhe refemiefl to dsa&ipl osdotdat/player’e bureneder) twidl bedesanibeld in detail
.9a a printed wiring board 17 having a drive circuit
witho reftence cfoe dbe  apeempanying qdwawingsy bdhe drerprdenplayen s generally

| 111(139%{@0@%)‘/' ?eb;i ; 919% I@EI%} d; gpb;fgigsakt gr'ivé tforhsll‘z’tyl:{;lacvl\ili (gfl Qr% optical disk
such as CD (compact disk), DVD (digital versatile disk) and the like. It is to be
installed in the drive bay of a host apparatus such as a notebook computer or the like
as shown in FIG. 14.

Referring now to FIG. 15, the disk recorder/player 1 is schematically illus_tfated
in the form of an exploded perspective view; As shown, the disk recorder/plﬁyer 1
includes a disk tray 5 having an optical disk 4 such as a DVD or the like placed therein,
and an optical pickup unit 67 connected to the disk tray 5 to read information signals

from the optical disk 4 placed on the disk tray 5. A,lsb, correspondingly to the
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37 nounted on the wiring pattern al so various

el ectronic parts such as a connector for connection
to an external apparatus. Also, the printed wring
board 17 has nmounted thereon an FPC (flexible
printed. circuit) 23connectedto the optical pi ckupunit
6. The FPC 25 w |l be described in detail later. The
disk tray 5 inserted into, and ejected to outside, the
device body 7 has forned therein a concavity 15 in
whi ch the optical disk 4 is to be received. This

SRR RS 4 , BECR e 1
AN o SR IR b BB R 5 i o

RSt ELSOET B RSB RS g i

t he center of
ist the sdirekhdigYofThe AafPdisR dERUE [ 15 :
l'base chass%s of ?he o%ltsiﬁggil% E,pfog I?ggﬂ%%r’tas%ﬁgﬁb 1ﬁﬁﬂé&3i1§k In the

dévibt dodpd7 HoRjRC ey BelgRN or ithRtkAtdseSF O the hRs
chassi s and fa%cng up\%ard througﬁ the ccl;‘{j/kg’r 'ngﬁgglreuy of each

camporenp issadollows heThatis,ahé opich diskidisoug Mhﬁpgé%ﬁﬂﬁdl@ the axial
16. The disk tray 5 is forned froma rigid P
rupput githe wptiealelisk 4év 30.6 ambpiheidigk trgy 8$BnhérteD$ thd bptical pickup
generally circular concavity 15 in which the optica
urgt 8 s 3 2immhighhelearaweidefived bettveeméit: amfageari whithdie bptical disk
of the disk Lraﬁ 5, and the hol di ng nechani sm 18
4 Kalacedy o thegdiplatreys rand the ppticehidish 4 1se).épumahickpéleirapce defined
nit i s -housed and the disk tray 5 engaged inside
b W%e‘bl&?i Cﬁ%k Béﬂs?mﬁs(ﬂ? Betiem of thedevige de—)ﬂg i58. mm, lapd the upper
sk t 5 .Aas hown.,in FIG 17. The optical pjcku )
a“%rﬁof”eé hgfvef &anc 3 dRiPe &3 cpsh pbeatq 1ot ah oufgrecasing of the device
t 21 rovided therein a plurality of
bo@ﬁg@l%é%{}'%%? gs_tsqlg’ngeslj 1% haﬁ“@llﬁg age with the
ggtI‘hg ?od?' FRERn ik ReortiSPialde1 57 2BA5TEE oP R Sﬁﬁéroé‘n% lower
halves 8 and 9 buttjoined to each other. The upper and lower halves'8 and 9 are
formed by punching and drilling a metallic plate.

The lower half 9 of the device body 7 has disposed thereon a circuit board 17 on
which there are formed a control circuit for controlling the operation of the disk
recorder/player 1, an interconnecting comnector for connection of the disk
recorder/player 1 to the host apparatus 2, etc.  Also, 'the lower half 9 is open af one
. end thereof at which the disk tray 5 is drawn o outside the device body 7, ar-ld" has a

rear wall 9a formed at an end thereof opposite to the open end.  The lower half 9 has
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are engaged in a plurality of engagenent hol es forned
in the base chassis of the optical pickup unit 6, the
conpartment 21 is connected to die optical pickup unit
6. The disk tray 5 has formed thereon a guide
projection 22 extending in a direction in which the
disk tray 5 is inserted into, and ejected to outside,
the device body 7 and which is engaged on the guide
menber 13. The guide projection 22 is held slidably
in the aforenenti oned gui de nenber 13 to guide

ation

RETER A o Bl e
w88 BB B B Bl B0, L e
QWG ' ' . . el
onsa 91k 0% RloD S92 gl PPt L ey o

indditvn 846, Ad §BARA t0 prevent the disk tray 5 from
bei ng disengaged fromthe guide nmenber 13 and

fremOiHR e tbel odyITE afd srovidend (AP wRRDR
The di sk tray y[::-’shasls}grlovi dgd%ﬁﬁeﬁgrﬁé%ﬁ t%#eélﬁglra [ ng&)rth%%pen end

of ez Toaver Sl f18_vibichlofliled Ssidt pails T Blhigedtohabdal ﬁ%ﬁaﬁg C-shaped
formed near

device body 7. The hol di ng mechani sm 18 is
setiv ambihes atC-shaped eoncsiite] 2 farncdnBeib towdra)h® dedied body 7.
i ncl udes a forcing nechanism19 to force the disk - -
Thergajdepraild 2oessiideblyleagaied inehbosheavitpizh therefaagedeember 13
mechani sm 20 whi ch engages the disk tray 5 into the
cogragtesttogbea sk, tray §.st Alsohtheatderdibl Z hagformet ainirson 4 Stopper 14

\A@{d h.forces the disk tray 5 to outside the device
wiy l():m’its e shidine s3nge 4if teriguide nedvahan 13rinorder ta previentthe disk tray

5 T B drEa ouk L B deHicoogk T ayors 4 pregbleominedength

gloﬂ?e élél% ngerg ?’Hé %{Sﬁlﬂggtagx{] : e&f%véél F%f’%ggﬁ%g%@nghggx%ga generally
C-SHIpOBSLABER! 2 o1 the disk tray 5 at the opposite sides to be slidable. When
the disk tray 5 is ejected from, or inserted into, the device body 7, the guide member
13 slides on the guide rail 12 to guide the disk tray 5 for émooth movement.

Also, the lower half 9 has provided a rising engagement projection 11 \"vhich is
engaged- in a holding mechanism 18 which holds the disk tray 5 inside the device body
7. The holding mechanism 18 will be described in detail later. In addition, the
lower half 9 has provided thereon near the rear wall 9a a printed Wiring board 17
| having a drive circuit formed thereon. The printed wiring board 17 includes a

so-called rigid circuit substrate. It has a wiring pattern formed thereon and has
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the guide projections 22 to extend in the direction in

which the disk tray 5 is inserted into, -and -ejected

to outside, the device body 7. -The coil spring 28

-has a hollow structure in which a bar-like ejection

menber 30 is inserted. The ejection nenber 30 can be

inserted in insertion holes 29b fornmed in walls 29a at

the front end 5a and rear end 5d, respectively, of

the spring compartnment 29. Also, the ejection nmenber

30 has a Range 30a forned generally at the m ddl e of

the |ength thereof. Wien the flange 30a is pressed at
m@ﬁ?ée% padhe FdriagPaggrm o sirdons claglonisi IPal’ESp‘-i’chgﬁSZB conpastor for

jection nenber 30 is forced to the rear end 5d and

Cowecﬂpp dnge extanglappataiis e dhlse, theeristedewirng hoardnlgy lass mounted

t the rear end 5d of the spring

b T 0t e
ﬂl?if%&?%?mﬁg"ﬁ g BHRLILED) of oct ed to the devi ce
o b0 2B . AR BB TS o By 7 s
for%%e‘ra%’tlhgrné’ﬁ pa)llr %Jﬁlgﬁ IEQ 15 rﬂlow;)ﬂﬁt tﬂSV rpgi%flﬁﬁgge% Iisc Ee(p go Cfece';ved This
coﬁavltf«IQSGiL‘ ge%ér@;y Bﬁéﬁlﬁf aﬁ@ hg l’(%( édriﬁ 1¥V§i de tﬁ&e&?f an opening

tray t her

16 'ﬂﬁ‘éﬁgﬁ Wl’ucﬂ J"&lsﬁltﬁﬁ& hﬁ@ oBRBREE 1630 of %héc Sﬁtfc%{* glﬁnftr@ﬁbused in

the rear wal 9a and noves toward the fron

thecdistp e Seﬁcéshﬁrd@ﬂyhhe optitd1 AigkB4 by Thé 'S:?éﬂlﬁ% a6 &%ds nearly from
toward the rear end 5a, as shown in 8. Since the

. thecaintersfrthagoAvity Fetathrefiomt eran5£ b6 thiehdiskatayaf. t Adso, a cover
front end 5a by the wall 29a of the spring

megbep instatiedito 200ae chhdsis of the, opitical pickuprpni Ssaul the dible table and
flange 30a and the force for pressing the flange 30a

objeefiwer tens hiastalled opnthesbiaseschesbint atidnSaringTmpmasd tthronghithn cover
40 the disk tr%S Is_held engaged inside the device

mepbgr are aFposaddo digepioat diskfetbrenghdhe opening 16.

The disk tray 5 is formed from a rigid PPE (polyphenylene cther) containing
glass in 20%. The generally circular concavity 15 in which the optical disk 4 is‘ to be
received is formed on a main side 5b of the disk tray 5, and the holdmg mechanism 18
holding a compartment 21 in which the optical p1ckup unit 6 is housed and the dlsk
tray 5 engaged inside the dev1ce body 7 is formed on a rear side 5¢ of the disk tray 5 as
shown in FIG. 17. The optical pickup unit 6 will be described ini detail later.

-The compartment 21 has provided therein a plurality of engagement prbjECtiohs

25 that engage with the optical pickup unit 6. When the engagement projections 25
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20 provided on the disk tray 5, the coil spring 28

hol ds the force for pressing the flange 30a toward
the rear end 5d. The engagenent .nechani sm 20 will be
described in detail later. Wien the disk tray 5 is

‘di sengaged by the engagenent nechanism 20 after the
above, the ejection nenber 30 pressed by the coi
spring 28 receives a reaction equivalent to the force
of the coil spring 28 fromthe rear wall 9a and

presses the coil spring 28 by the flange 30a back to
t .end

o0 98 b ot R P 150 s of

col |

oSt b R SRR ittt 27 i g %, el unic .

deconpr esse

e S0 138 o B ANy ESRB N i

toward the open end of t
inewhlich ¥e disk tidyes & MiertddaiMto? ahd eRicRIdEG! Giflsi i
open end of tallz’g5 devi ce bodya7. e‘%rlge di S(Eﬂs@?,‘é@ége@g%body7and
- whichss begapedwn thetguidd mehdet @3 beTR® th8fecibi 98 i '
. €ejection nenber 30 is forced at t%gﬂfelﬂgnfge(e: 30a kl)gg;/ﬂfaﬂeshdably
ingl afosgméniipnd guideanembie] 3 gagui@d thsbliontandjédtidR of the disk tray
extending fromthe flange 30a toward the rear end 5d,
5 &1 relpféorefethe davicertvdy B0 Ao, fireoeide qstojdetion g2 h&xestop pieces
insertion hole 29b fornmed in the wall 29a of the :
prayfedhat each b sndsetthe pgireoddd dherbef atalie devibebydy7asd at the front
ah wn in FIG 16. Next the engagenent nechani sm 20 for
en, n%’a&@ﬂaéﬁtth&d]ﬁhérﬁﬁ gKkist foabe sirawn couthe The esid eidwedywill not be
devvill he )éﬁeﬁl ned | ow. As shown in FIGS. 17 to 20, _
2Griped A st Rereitre Fags drminiondedk fouprey cainther sl w1 from being
: | egtd on 11 provided on,the device body 7 to engage .
isBhPASES LS, b BB e T piciectad sn the fpnbeachSagbde guide
Inénﬁbe}hg. device body 7, an 41 engagenent piece 41
provided on the disk tray 5 and forced to pivot in a

\?v: ']tf‘lﬁé:t?ﬂrs]lei’ @rg?‘;Skh%‘gl%ggﬂg atﬁ%?grg ﬂ%ﬁl&%ﬁfm&&g@%nﬁ%ﬁ Ilgr{vljﬁgfh holds the
disk tray 5 inside the device body 7. The holding mechanism 18 is formed near one
edge at the rear side 5c of the disk tray 5, and includes a forcing mechanism 19 to
~ force the disk tray 5 to outside the device body 7 and an engagement mechanism 20
which engages the disk tray 5 into the delvice body 7. -

" First, the above forcing mechanism 19 which forces the disk tray 5 to outside the
- device body 7 will be explained. |
As shown in FIG. 17, the forcing mechanism 19 uses a coil spring 28 provided at

the rear side Sc of the disk tray 5 to force out the disk tray 5 from inside the device
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engagi ng t heengagenent piece 41-onto -the-engagenent
projectionll or disengaging it fromthe engagenent
projection 11 by having a contact with the engagenent
piece 41 and limting the pivoting range of the
engagenent piece 41, a plunger 45 engaging wth the
pi voting piece 42 and inserted into an on core coil 44
. to pivot the pivoting piece 42, and a pressing piece
46 pressed by the engagenent projection 11 to have a
contact with the pivoting piece 42 and press the
pivoting piece. 42 in a direction in which the
b%‘k@ﬁg e??g‘ﬁt?% PRdRE 28 ishoused Hyagering comparemeniPdgfomped near one of
projection 11.- As shown.in FIG 15, the engagenent _
th&%{l@t?ﬁ%@?ﬂfﬁs ¢ 1 esiFndda tendirersiondn syiugh g S ray Gisrinserted
hal f and ected.to near_ the_open end of .the _guide

1“{%&}“ -@_eeteﬁlhptrgq W@Q&e@&n@evb%f’%@f ilonThe-¢aal spying 48 -has-a hollow
stFUREEe B i s itk o W50mher0 sseld s e fction mermber 30
B B9 BRI B G5 5 e
eﬂdnﬁd,%%é&ﬁva?,‘éigg ﬁnfl ek &r%ﬁ%tnﬁ%}ﬁ%' M fsh Qhe]e?ectfo?lemember 30

engagenent p age e ‘éngagenent

: ha|§ roflafgd 30a Yrhde! Hﬂﬁﬁﬂoﬁg% ﬁﬂ?ﬁrgﬁ@iﬁrﬁf ﬁ%rlte#xgtﬂ HBredf2PGAien the

i ke a hook and engage engagement = proj ection

 flahke 39aH0Biesdl Neotienddd HRrTBIARERAY ' o |
atg t he ‘rége end thereoff a%gt ud 5005?%%/?%&&25@?%’2@%]&“% :

~ mdyaber 3t fofcetiite thotbar 48d 50 andithe Aange 30U ¥btaliRH &t W% other side
~engagenent piece 41, and an abutting portion 51 put
théraelbbx @ntep@cubtrhed dtahe piay ohd 5d of kiecspritig coipabtnwnk Pobe At this
. described in detail later. The engagenment piece 41 is )
tmg? asprrpien of dhe ejegtion memiter 30p extenthingstar the flangd BBa toward the
direction of arrow Din FIG 19 or in a direction
- TeassRdsid; & prejacked teithe deviembedy 2 throngiDtheainsertion doki 20 formed in
ﬂ100iﬁ agri g 52, is wound on_ the stud 50 to- always
& Wall 92 RE FemPagmese2%1 for pivoting in- the
di ti f . . ' . :
' When' the d?s_k tray 5 is inserted into the device body 7, the portion, projecting
toward the device body 7, of the ejection member 30 abuts the rear wall 9a of the
lower hglf 9. As the disk tray 5 is further inserted, the ejection member. 30 is forced
back from the rear wall 9a and moves toward the front end 5a and compresses thé, coil
spring 28 by the flange 30a toward the rear end 5a, as shown in FIG. 18. Since the
coil spring 28 is retained at an end thereof at the front end 5a by the wall 29a of the
' spring compartment 29 at this time, it is compressed by the flange 30a and the force

- for pressing the flange 30a toward the rear end 5d is maintained. Thereafter, when
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arrow Din FIG 19. The engagenent piece 41 has a
bevel 49a forned thereon to protrude fromthe end of
the body 49 in -the noving.direction of the engagenent
projection 11 in the direction of arrow D, and the
hook- shaped engagenent portion 48 is forned at the
protrudi ng end of the bevel 49a. Al so, the engagenent
pi ece 41 has the abutting portion 51 fornmed at the
side thereof opposite to the side where the bevel 49a
is fornmed. Nanely, the stud 50 is |ocated between the

RS s R0 Bedbadie %ﬁevﬁﬁgb%ay%? _ﬁ@t%é%éegﬁé&rﬁ‘gchamsm
20 R8Py B b st e it 2 BERL' 08 Pisel o promine e
O fonp PR AATAIN. | S e Rah PR O3 R doseribea

inid%&iiﬂﬁtetrhe device body 7. On contrary, when pivoted
in the direction opposite to the direction of arrow D

7o b, 2RABEA L b4 iy SRR e e

abbveythe &jectish @heditied B(f Pﬁéﬂsé ) ' ivesP i
-t hg aforJerrenti oned coi sp??jr}l’gﬁ,lfgbgi}lcdgﬁgjhég%giag%é#geﬁb%rwacmn
eqBivalchbeo theviokdendf the €6R sprng @8l frdint the RearRi-aPY4 BEd RS the coil
of the engagenent piece 41 includes a pivoting-range -
sptingi2Bitythpriinge 30 badd tovtiechomr @gls®s  tSifcaihdtdnidngt the front end
- _portion 51 of the engagenent piece 41 to limt the
Sappiiibe icai spring 88 isrettivedl Bbtheswall PP of theawiltdompadinent 29, the coil
Ri voting piece 42, a contact portion 57 which is put
spiing 88 dndecmprogsed while noessing thg wall 2atoseurd i foomtsmddSa.  Thus,
fter, and a connection 58 connected with the

thegixiafﬁ ngb’ Ifﬂi presied out rwarg the epen and of tdgyeer basibd the front end
s AR S e b o] o sy o The i
tra9_ 5! SR B b bl SW. Eye s%%gllcf‘be noted that since the ejection member 30 is
forced at the flange 30a by the coil spring 28 toward the réar end 5d, a portion,
ektending from the flange 30a toward the rear end 5d, of the ejection member 30 is
projected through the insertion hole 29b formed in the wall 29a of thé' spring
compartment 29 toward the device body 7 as shown in FIG. 16.

‘Next, the engagement mechanism 20 for engagement of the disk tray 5 into the
| device body 7 will be explained below. As shown in FIGS. 17 to 20, the éngégement
mechanism 20 includes an engagement projection 11 provided on the device bb’dy’ 7to

engage with the disk tray 5 and keep the disk tray 5 engaged in the device body 7, an
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torsion coil spring 59 is wound on the stud 56 to

al ways force the pivoting piece 42 for pivoting in

the direction of arrow E-in FIG 19. As the engagenent

piece 41 is forced in the direction of arrow D in FIG

19, thus always kept in contact with the abutting

portion 51 and pivoted in either the direction of

arrow E or in the direction opposite to the direction

of arrow E, the pivoting-range |imting projection 55

limts the pivoting range of the engagenent piece 41

by nmeans . of .the abufting portion 5 The contact . -~ .
crRhePTon Hiechab PR o ik b trabcy snchfosgecbiocpig a direction of

ereof with the ressing,piece 46.. The protrusjion 60

eredEhEctbe rshseiims BpEEGond 1 BB Breidisk Jog; S Dhigeng picce 42 for
L eI ng piece 42 in the direction.o site to e .. .
erfolfin B8 Rk lient e 0. R s EfttPRBE PraiSetiah b Srsengaging
. . . .si de . '
i o 865 cfapt BeAORRREHER 11 LRGHEY bR 4 cnsagoment picce
DS Ok TR agdfend Ll Akngagi

pi ecé _42g|¢s ivot_%%ot’le Ege tB ﬁg‘[‘l’g%%%‘?i_ﬁ%m |§%e4f;% I|H HM@#&% ngggmg
with &S piveling $44 8nd hsbhEd Hhth &l dBofdl cif 48 pivdtihe givoting

connection 58 noves the plunger 45 toward the“on-cor
- pie 42,44d A¥essihd pidek UE0presstd B)ﬁth!éﬁin‘éa%&ﬁéxﬁﬁarbjé@tion 11 to have a

on-core coil 44, the pivoting piece 42 is held
codtace stithdthierpit déngl pieee t420imd pReS it pivetihp pickd £2 tih andifdction in

arrow E. Also, a slit 61 is formed between the contact
wipoh thieomgsgement pienerdcwilbengage woth thé epgagenient peojecivinaldt

portion 57 pressed by the pressing piece 46 to be

el &st ey yin FHGallSe. thehengazoment tpejeptiant ridsiionpréGided on the

formed on the contact portion 57 permts theeﬁpress[ng ]
afgrementionpd; lowss sk % and ppieesed toacai thoopey epderfethe Zuidedeail 12.
Tthe ivoting piece 42 to hold the plunger 45 in the.

b Frgaseancyiproigation hhiy fasmed igenerally silingenly When the disk tray 5

is PR e SRS, BSOS BALE0 5 Bege on am
engagement piece 41 formed on the disk tray 5 to hold the disk tray 5 inside the device
body 7.

As shown in FIG. 19, the engagement piece 41 engaged on the engagement
projection 11 includes an engagement portion 48 shaped Jike a hook and engaged on
the engagement projection 11, a body 49 having the engagement portidn 48 formed at
the free end thereof, a stud 50 provided at the base end of the body 49 to work as a
pivot for the engagement piece 41, and an abutting portion 51 put into contact with the

pivoting piece 42 which will be described in detail later. The engagement piece 41 is
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the pressing piece 46. Forced. by the torsion coi

spring 59 in the direction of arrow Ein FIG 19, the

pi voting piece 42 pivots the pivoting-range limting

projection 55 put in contact with the abutting

portion 51 of the engagenment piece 41 in the direction

of arrow E to pivot the engagenent piece 41 in the

direction opposite to the direction of arrow D. Thus,

t he engagenent portion 48 of the engagenent piece 41

i s disengaged fromthe engagement projection 11

prOV|ded upright on the |ower half 9 of the device )
shapgel tobe Plﬁﬁ@b?etﬁb%lt tie a0 B, the dijestior Of rmowU dn &Gt h@ or in a

deV|ce body 7. Also, when the disk tray 5 is inserted
dlﬁﬁﬁtl%ﬂ PHIéOS&%é\W the @Wov Of AFFOWHE, Wit t9Esion saHl spang 5% 1§ wound on

S t he res iece 46 whi.ch wl |
ff’g@dﬁ‘wﬁ ¢ SPgAgemeph aleﬁﬁ\ﬂét%ﬁgnmtwemtbe.@mwn of
te%IGn he d| rectlon opposite to the direction of

'en the pl unger 45 connect ed to the cont act

T IS e B o
endl Itb?otgé 'T)ngz 'éfr?g aO%%e n?&ﬁgécgreetcgﬁn io%'t{xﬁ %hg:?ékggu{nt 3)5:53%51 49 in the
s oPet Bl SN MR R o

&ﬁ@@g,e@ﬁd‘tofﬁh@llﬁ%l 99a. 11ARH dﬂ{ehe)gqlgéﬂﬁehf ﬁiécé 4!181153;6&{1 abutting
i nsi de the device body 7. 45 The plunger” 45 wh

pohioinds1 tthendd wothagidei theRof Pﬁbsﬁecwedad Bide hehdte rtﬁétBeQBl 49a is
opposite to the direction of arrow E is a generally

forigresih a plathedp ghe tstwd 68 1ib dacatddt bdtasen shepabiittiaf popser 51 amd bevel
shafts 63 which are to be inserted into the on-core
49g0i $inaeitherabulting portion $ids pressedhiol abud Bae pivoting piece ethe range
base-end portion thereof. Wth the projection 58a
of ther preetingint Hhe @lmﬂﬁ!@ctqfcmrm Doin FKa ﬁ? Wolimigdpi dseqiuded in the
bejng inserted into the connection hole 45a, the
Iretipngely amgw b, c@ﬁn@tﬁa&m@i poidiop; 49 tis rRngeed @nsthe engagement

projection 11, holds the disk tray 5 inside the device body 7. On contrary, when
pivoted in the direction opposite to the direction of arrow D in FIG. 19, the
engagement portion 48 is disengagcd from the engagement projection 11 to enable the
disk tray 5 to be ejected from inside the device body 7 by the aforementioned coil
spring 28 and ejection member 30.

The pivoting piece 42 to limit the pivoting range of the engagement piece 41
includes a pivoting-range limiting projection 55 which presses the abutting portion 51-

of the engagement piece 41 to limit the pivoting range, a stud 56 as a pivot for the
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The on-core coil 44 in which the insertion shaft 63 of
the plunger 45 is passed has a coil 66 wound on a
holl ow core 65 in which the insertion shaft 63 is
inserted. Also, the on-core coil 44 incorporates a
magnet (not shown) which magnetically attracts the
insertion shaft 63 away fromthe inserted end of the
insertion shaft 63 in the direction of arrow F in
FIG 19. When the pivoting piece 42 is pivoted in the

direction opposite to the direction of arrow E and the
45 | s inserted

inserti.on shaft 63 of the p|unger ] )

ply80 e o0k £ s0BRoCBYEIORCH ] WhICh iRt IrbeiconiGAL St the pressing
o 5 A R e S o R R e 45
Y L TN N
o Bobs 31107 56 in E 35RO ) 0RO a6y . v o
oo LIS ESIREd sy B158) S Ugd L O i 2o

pipbieLiniie Wiresilorrbirfo I8inqqEi 39t portion 57 of the

pi voting piece 42 to press the latter includes an arm
potsi the enagbinend picte A1 86 Sst8edih thBAINRBEGISIBRSwW D in FIG. 19, thus
projection 11 provided upright on the device body 7, a

alwaysdkefst ipromacentithithé hleuttag @ortiéh SNEn@biviod&] B éTther the direction
portion 70 and about which the pressing piece 46 is

of gimpst Edyr iartbie diregicaseppugitp oo theodird@iontdfcltrgw BS gespivbeng-range

. contact portion 57 of the pivoting piece 42 to pivot

ligigiag |paeication 75 dimitedeipieotpigevngd 6f it éngageniehopibee 41 by means
%ilv%t abl e about_the stud 71 in the direction of arrow

of thepbutting pertioaxli on opposite to the direction of arrow

GjI'E FIG 19, .an%,@&torsi on coil spring 73 is wound

on* ttf EoREGPoriop S PRENYSinse0 fgrmeidediea aenthet thereof with the
i ti. th Li 701 ts th

Pl S AT i P hrgssed by the pressing piete 46 to pivot the

pivoting piece 42 in the direction opposite to the direction of arrow E.

D

The connection 58 to which the plunger 45 is connected has formed at one side
thereof a projection 58a inserted through a connection hole 45a formed in the plunger
45. When the pivoting piece 42 is pivoted by the pressing piece 46 in the direction
opposite td the direction of arrow E, the connection 58 moves the .plunger 45 toward
the on-core coil 44. When the plunger 45 is held inside the on-core coil 44, the
pivoting piece 42 is held directed in the direction opposite to the direction of arrow E.

Also, a slit 61 is formed ,between the contact portion 57 and connection 58 to
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projection 11 as shown in FIG 19. That is, the

pressing piece 46 is returned by the torsion coi

spring 73 to the hone position after the arm portion

70 is pressed by the engagenent projection 11 and

thus pivoted in the direction of arrow Gto pivot the.

pi voting piece 42 in the direction opposite to the

direction of arrow E or even when the contact portion

57 collides with the pivoting piece 42 having been

pivoted in the direction of arrow E to cause the

I votin lece 42 to_pivot in the direction opposite )

P fBHPtﬂPFe%BE'ia%ch%Wno% HEFHADY the W%%Sgigoﬁleé%i“%p éprhenglastically

il | SRS 8 5 BEEHE CReRASF S i e
S Y GRS
e ibcoss He LB s GPRR Mibebinese v
ST 2P Gl NSV RS, 0L B0 o

m@Efbsghgggecgqg_thereof into the clearance and wound on
the sem-circular retention piece 75a. Since the

r eFerte By e a6Riofbeénil Spriig B8¢n tHel dFSHonChe AHWE MIFKE. 19, the
_thge_retentlon pi ece 7 is formed rectangul ar, the
pivating piacec4? pivospthiengve@ng-adipetlihitingP#6dc@h 59ut in contact with
retention piece 75b but is only wound on the
thesabritting portiloars I efitha ehgapepicac picébd 1 if Hes difeetion ofagrow E to pivot
torsion coil spring 73 applies an optimumforce to
the ergagement pigcpt boretheslirestion lnppositectopthe deetiprpdaeow®. Thus,

once pressed by the engagenent‘proiection 11 and
the, icpgrgemenpi posdom A4 of the oengagempns plecectli i disengagasivfrom the
or. in the direction opposite to the direction of

eﬂ%%&%%“é?&ﬁ?@&é Heprowidedgupright egrthe lowsen halbh ofiitbe devige body 7,
and R B e i Sob B SRk hLGRLb0R, 701 of the

Also, when the disk tray 5 is inserted into the device body 7 and the contact
| portion 57 is pressed by the pressing piece 46 which will be described in detail later,
the pivoting pie‘cé 42 is pivoted in the direction opposite to the direction of arrow E.
When the plunger 45 connected to the contact poi*ﬁon 57 is held inside the on-core coil
44, the.pivbti-ng—range limiting projection 55 is pivoted in the direction opposite to the
direction of arrow E to pivot the engagement piece 41 in the direction of arrow D in
FIG. 20. Thus, the _éngagement portion 48 of the_eﬁgagement piece 41 is engaged on

the engagement projection 11 and the disk tray 5 is held inside the device body 7.
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Note that in a position near the area where the arm
portion 70 is pivoted and at a side opposite to the
direction of arrow G and, there is provided a stopper
80 which stops the armportion 70 from bei ng
excessively pivoted. The stopper 80 is a «cylindrica
projection, for exanple, provided on the rear side 5c
of the disk tray 5. Wen the contact portion 57 of
the pivoting piece 42 pivoted in the direction of
arrow E collides with the pressing piece 46 which
W ll thus be pivoted in the direction opposite to the
di ﬂ“é@tplbmge@f4£ml‘ovh BGoldsi theapivopiog tpiere 0 disedtédriin gbie birection
the stopper 80 from being excessively pivoted in the
opgpyitectoithtdisppioni af emosv Ere ageneselly bhshaped magnetis asember. It has
shomn with a dashed |ine in FIG 19. Thus, the
& PR mﬁ’gﬁm ehadts 45 whichraga ta brinseried @ﬁqﬁhemwr@@ﬂo% gpdhas-a

Cog&"é‘]%ggt o4 f%l'lﬂ)sﬁ\{ %E&EEPSIPEE@ rﬂotyttl}gb e?qq)ge ng\gﬁh_g[e] Rygiection 58a
ol ehoe? B ??? Bieope eﬁps%ﬁ%ﬁer %E’jraaee%ﬁ%"r%wﬂo the

00*%8%3?% R S s A,

Pl PE on 481 Goif 22 QR%EHI:P{ e, |aEreR\lbi"eh BF afeg%ﬁaﬁzims B passed

di rection of arrow engagenent

ha€ 2RBAt6EPEoRkY Sheddhél[b& Rerdbs %Wh@(‘fh fle BECEWL RhbR 63 is inserted.

engage onto the engagement projection 11. Thus

AlSY, "hB U8B oo A ihBepBLAsS 'anﬁaﬁhe‘%cﬁof‘@hmﬁ) txﬂﬁch magnetlcally
pivoting range thereof Iimted by the stopper 80

attRERVEhe Sebe ISR 63 thay fréia the MseREd efd of Gh€ adkertidh shaft 63 in
back to the moving orbit of the engagenment projection

thel direotioh refutrrdvaiH in FIGt b2, eWdrgahea pivotingciane €t i3 (pivoted in the

- including the engagenent projection, 11, engagenent

dirpitipneoppositpiobe idmgcpor of ataw Ip hodh dher ind&tian hpftddsofithe plunger
pi ece 46 as nentioned above, when the disk tray 5 is

45 dudnsered Waepatdutas theportypore, caihd4ptheoinisergiop ot 63 ds iheld by the
forced in the direction of arrow E, retained by a stop

magpgt|in ghe pi-siccadl Hhas shovm #KF1G. 20. Also, when a current is supplied

u

to the coil 66, the on-core coﬂ 44 will cancel the magnetic force of the magnet
mﬁgneticall-y a_t_tracting the insertion shaft 63 to free the plunger 45. When the
plunger 45 is thus freed, the pivoting piece 42 is pivotable under the forée of the
torsion coil spring 59 in the direction of arrow E. | _

The pressing piece 46 which abuts the contact portion 57 of the pivoting piece 42
to press the Ia&er includes an arm portion 70 which is pressed by the engagement

projection 11 provided upright on the device body 7, a stud 71 provided at the base
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tray 5 and thus limted frompivoting in the direction
of arrow E as shown in FIG 19. Also, the engagenent
pi ece 41 has the abutting portion 51 thereof pivoted
by the pivoting-range limting projection 55 of the
pi voting piece 42 in the direction opposite to the
direction of arrow D and the engagenent portion 48
thereof kept in a position where it, is retracted
fromthe noving orbit of the engagenent projection 11.
Therefore, the lower half 9 of the .device body 7

[ h j ect] 1. vi ded .upri gh
enf ?9%#5% AR T S by ish herpeessisfigBied 6, Bhvfed. and a
t .n . 1.9 f the | h 9.is. .
PP Tk dRror Mootk oL 7 Bhe g piece 42 o
. ' i ded the disk t 5, dth th
p1v($ﬂ?il;1<en@g§1§ Erims/I ejeec?gd' 'tg olutssi d:ea%/he ' ggvi 'ceugodye? '

m"gge b&\%ﬂpg Siede 5k tf(gqrﬁégftggjejﬁv&tﬁmé a%oiuP{h% Sttlﬂfj'i? E:}éi.h%“adirection

_ an “opttcal set in place in
of GROGAY &Y inl? difectibe ogt)lé%tet fothe QiireEFSn STIRReNIn FIG. 19, and a
projection 11 49 provided on the lower half 9 goes

torsi@h V@il spring 78 idiwewld 6 BE said PWV bl Hold th&prdsfindnpiece 46 in a
gets in touch with the armportion 70 of the pressing

posiiies evie thausnt pertdnnTPahtetsedts the mévidigvoeibddof thd begagement
direction of arrow Gin FIG 20. As the armportion 70

projectionull apshostreth FiGelor éRmit iy the préssimg e 46 ksereturned by the
pressi ng piece 46 presses the contact portion 57 of
torsibe cpilvaptingd/ pioethe honenpisitionaftér thhkssmbportion GDad pressed by the
the direction ofﬁosite to the direction of arrow E in
engagemeppprojeaion {hengtursgpivotts inohaealitastion oftgmow G to pivot the
.connection 58 of the pivating piece 42 wll have the
PivoHBg piacs 424n dae disertionpppsite @dBe ditpetipn pleaten Egireven when the
coil 44 a etically attracted by_the, magnet .
confaet RyHAn {5‘?(5231& ¥t 1o PEYOLBE Piace. 43 BV Dpripivale in the
. pressi | ece 46 esses. the pr usi on. 60 fornmed on .
dirfi3n RGBS RS B in b foris Sl i e osit to
ﬂwQﬁ%%§5€9f898&k?n 72 of the pressing L
The torsion coil spring 73 to limit the position of the pressing piece 46 is wound
on the stud 71 and has one end thereof retained by the pressing piece 46 arid at the
other end by a retaining member 75 formed on the rear side Sc of the disk tray 5. The
retaining member 75 consists of a semi-circular retention piece 75a and a rectangular
retention piece 75b between which a constant clearance is defined. The torsion coil
spring 73 is inserted at the other end thereof into the clearance aﬁd wound on the

semi-circular retention piece 75a.  Since the retention piece 75a is formed
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pi ece 46 to positively pivot the pivoting piece 42 in
the direction opposite to the direction of arrow E,
so that the plunger 45 can be nagnetically attracted
by the magnet di sposed inside the on-core coil 44.

Al so, the slit 61 formed between the contact portion
57 and connection 58 of the pivoting piece 42 allows
the contact portion 57 to elastically be

di spl aceabl e. Therefore, when excessively pressed by
the pressing piece 46, the contact portion 57 can be

R e e
b, PLESBLAE, RO i Ry 5 SR A on e

: seﬁ—gﬂ%ﬁﬁ@ rkﬁnﬁ&?ﬁgggﬁeﬁai.- OFhfefdfel Q¢ ForkiBn o -?fﬁrtgﬁe’-l%%ﬁlies an

Ivoting-ra I"I'm ting projection 55 o

opBinYiRh FOe Rb BREpressing pREY 268 ihﬁn&{ilﬂﬁgl%ﬁﬁﬁ picRB 48RILS ipk&@sed by

to 50 the direction of arrow E, engagenent piece

thé éngae niche pRjjdc@iond_drNEifofife Pﬁ:@& 421t PieRGEthd Birédiidn of arrow
direction of "arrow D and the force of the torsion coil

G epiin e Gzedionespposite td cheddirtionast afow &F canwbPretard-tdthe home

20 positions the engagenment portion 48 on the~ noving

positiont whéret the @ngpgaivan70 dnejects the nokingsoiooh the engagement

FIG 20. As the disk tray 5 is inserted deeper in the

prajestiel body 7, the engagenent projection 11 goes

forward in the direction of arrow Hin FIG 20 while

pi Mot thgt ithe posidorenearghe areatwhere thearanpogsiont 100 péfotedhand at a
. body 49 of the engagenent piece 41 in the_E%irection ]

sidgrpesite t@ dhe Hizeqioncek asewds andy igrois Brayided 2 stpRpey80 which

on the engagene ortion 48. Thus, ihe di tray 5 .

StogR DR GREROT AP 5o e CEESTSESHBRIIH: e niiegSOVRF: RO s a
_ ach other At this tine, the,ejectjon nepber. 3Q is ..

* oyffifinke eBlaelion. 105 PR RloViAR S54hE fedtde S Bt the disk ray .
When the contact portion 57 of the pivoting piece 42 pivoted in the direction of arrow
E collides with the pressing piece 46 which will thus be pivoted in the direction .
opposite to the direction of arrow G, the arm portion 70 is limited by the stopper 30
from being excessively pivoted in the direction opposite to the direction of arrow G as
shown with a dashed line in FIG. 19. Thus, the pressing piece 46 assures that the arm
-portion 70 can be back to the moving orbit of the engagement projection 11.

More specifically, on the assumption that the arm portion 70 will not return to the
moving orbit of the engagement'projecﬁon 11, the latter will not allow the arm portion

70 when the disk tray 5 is inserted into the device body 7. Thus, the pressing piece
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| ower half 9 and noves toward the front end 5a while
conpressing the coil spring 28 by the flange 30a

t hereof toward the front end 5a, as shown in FIG 18.
Since the <coil spring 28 has the end thereof at the
front end 5a retained by the wall 29a of the spring
conpartnent 29, it is pressed by the flange 30a and
thus conpressed to keep a force under which the
flange 30a is forced toward the rear end 5d. That is,
the disk tray 5 is held in place inside the device

e AR L S T R e
S NN R O -
pr@%oqﬁ%at NGO e Qbm PBdrlbh t?l()st’afﬁﬁe' ]gr?sés\%% égecgnt%t) ﬁg‘ﬁg%éﬁiveting

Ignal froma user's ‘contro
idedtier2of HRMEH B the btcoppsH i “thitf byl
ratg;' cgncel the%(r%f{agneto?g fg(? gggvé(?&it%gﬁ?rlggr%% ﬁi It ;?o‘rttﬂon 70 can
betbagk todie HRIVENE SVt SFthe Ehgpehleat g&ogm%h 14 Switkodtregd.
Therefore, the pivoting piece 42 is pivoted in the
di Ire diid ehgaRnest traedtanisne 20 iedtdiap Gk aigapement prbjeClion 11,
19 under the force- of the torsion coil spring 59.
enypemenh eiguev dlj pivotmggeidcend,i pingeoj4éc thdnprebsing piece 46 as
pivoted in the direction of arrow E, the engagenent
mepfiened abbveswhéw thealisk tray Aas ditsidet the devigp pody e thepiviiing piece |
direction of arrow D and_has the engagenent portion 48
42 inereadrin thediregtioapifariow Bnrettinediby h stppordll 81 provided on the disk
engagepent, projection 11. Thus, the engagenent .
tray Bda}ngég&?ohmﬁg ko prvotiggdB dhe disestionolantpyg Ensnthown in FIG. 19.
orfion 48, so that ihe isk tray and the | ower half
Al dhe BRgagsinsg é"%’&d‘)‘/{ P5ithe a@am@igswaaeﬂ fhesehicRited by the
. ot.her.. Then.. the ejection nber..30 havi the . free )
pivBhiE rner diring g Roithns Of B BYPrinRaIEe 42 Taibs fiessiiugpposite
[ §: 9. [ [ i.val er h rce of ..
to (2 diseliont oB Gl B ARl cBREHAt Bofiln 18 shO8of Bt posiion
whiR' %85 RAEkcdd Frdif! theS Mdvide ZioftY of ffie dr3B9EmER2 projection 11.

Therefore, the lower half 9 of the device body 7 having the engagement projection 11

provided upright thereon and the disk tray 5 are disengaged from each other, the rear
wall 9a of the lower half 9 is forced by the ejection member 30 forced by the coil
spring 28 pro'vided on the disk tray 5, and thus the disk tray 5 is ejected to outside the
device body 7. 7 |

When the user inserts the disk tray 5 into the device body 7 with an optical disk 4

set in place in the concavity 15 of the disk tray 5, the engagement projection 11
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toward the front end 5a. Since the coil spring 28 has
the end thereof at the front end 5a retained by the
wal | 29a of the coil conpartment 29, it is .
deconpressed while pressing the conpartnment wall 29a
toward the front end 5a. Thus, the. disk tray 5 is
pressed out toward the open end of the device body 7
and thus has the front end 5a thereof ejected toward
the open end of the device body 7. Note that since the
armportion 70 is retained by the stopper 80 al so when

BB RSl Y G B e o5 4 86 19
o RO 8 R AP IR 8 prion
TR AL P A G561 20, BB B B s s
rRUBE A0 Yo, TEGE AL o AN S RE SRl 57

of%@{p%?dti ibde 42AWRRN WillebObR! VoA ih (BPdirdBLdm opBsIL to the
on the pre in an

sing piece 46 can be retaine

diRRRHP B hidb® WRSFIG. I, bYTHub&thé phitipl B9 cHRAERE t63hé @6MREton 58
on. the rear side 5c of the disk "tray 5 and thus

of Ah®pivdeang piecort willhdver the insertidieshatiesssinserted 86 o the on-core
Therefore, even when having been pressed by the :

cotingagemagnepicall gattiaced bylthandgnpetdisposed fristdeethé Dnasute coil 44.
pivoted in the direction of arrow Gor in the
di Aechisotimep les iprassing pikee dior presses thefprotmsiow &) fotweed on the
pressing piece 46 is returned to the initial position .
contat portios. af Mhad@ets o towdi with thg @ressingr pertion Thef the pressing
,anithorbj; of the engagenent projection 11 as . '
pigeg e &0 @gsitivebh piros dhe @ivoting pigcerig i the disetiqmappasie to the
.protrusion 6Q forned on the contact portion 57 of the
dirgeien oF grigede 504335@%@3}4;@3&@3 G PB Il tractsd by the
ressin ortipon,72 of the.pressi i ec pr_on, .
A SO (Sen et AR o A60; R Hic 6L 17nd between the
contact portion 57 and connection 58 of the pivoting piece 42 allows the- contact
- portion 57 to elastically be displaceable. Therefore, when excessively pressed by the
pressing piece 46, the contact portion 57 can be deflected to absorb the excessive
pressure. o
Thus, the plunger 45 and pivoting piece 42 are kept pivoted in the direction
opposite to the direction of arrow E in FIG. 20 against the force of the torsion coil-
spring 59 given in the direction of arrow E in FIG. 20. When the pivoting-range

limiting projection 55 of the pivoting piece 42 i§ pivoted in the direction opposite to
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Next, the optical pickup unit 6 installed in the
conpartnent 21 provided at the rear side 5c of the
disk tray 5 will be explained. As shown in FIG 21
the optical pickup unit 6 includes a base chassis 101
formng the unit body, a disk table 102 forned
integrally with the base chassis 101 and on which an
optical disk 4 is placed, an optical pickup 103 to
wite or read information signals to or fromthe
optical disk 4 placed in place on the disk table 102,

o8 BRSO o AT 5 T DAR AR S, TR 8 POUEE ange hereot
nheld 1t el O M B S BOUIMAIRN ekl z2 gven
in! e% difBfof of KENwAR H?FI@—%%%HEB@%% Qﬁgég%n-féﬁ*- -gﬁlt-sﬁetiagcg&on the -

ation 1n inclination en an obj ect’l ve

mé¥ify bffifloPihelefBagtidnt ?foj &t askPdwnandrGheo.si gnal
recordi ng surface of thé optical disk- 4 by adjusting

t hasi tel digRtit8n5 ©f inkditedgdéaper Shaht sdelie Body ¥O6he Bhgagement

- base chassis 101 includes.an iron-nmade frame 110. The
prbjeation 11 @oes forivardridthgadisctibh wi mewiabigin BIG. 20nehilapivting the
openi ng 112 through which the objective Iens 108 of

bevéledfapon ded frpe ehd pottdd dhithesbadiyr 42 of yha bmgageopant piece 41 in the
recordi ng surface of the optical disk 4. The opening ‘

diregtdon spponiteety thendiredtion ofearemighll and is engigedope the gngagement
112, there are disposed the pickup noving nmechani sm o

POIR 48 rbives, tha dislitraved apd dkulidialf 8,05 ithe devige Pody 7 engage
pair_ of guide shafts 105 and 106 and the opti cal

with each9thes3 supported on the guide shafts 105 and 106.

T R B b 5, BB M e b R vl 9 of e
o 5 R R B A PO L 2
bygtgée ﬁahgé‘ f’% _tﬁé}sof flivodtd (AP EBnt 88d 3o 2l bERAS & FIB. 18S Since the
coil spring 28 has the end thereof at the front end 5a retained by the wall 29a of the
Si)[inzg compartment 29, it is _pressed by the flange 30a and thus compressed to keep a
force under which the flange 30a is forced toward the rear end 5d. That‘is, the disk
tray 3 is held in place inside the device body 7 while fotcing the lower half 9 toward
the rear end 5d to engage the engagement piece 41 on the engagement projection 11. o
provided on the lower half 9. 7
| To eject the disk tray 5 from inside the device body 7, the control circuit supplied

with a command signal from a user’s control unit prbvided on the disk tray 5 supplies
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The frame 110 has a plurality of engagenent holes 111
t hrough which the base chassis 101 is engaged on a
plurality of engagement projections 25 provided in the
conpartnent 21 fornmed on the rear side 5c¢c of the disk
tray 5. Wth the engagenent projections 25 being
engaged in the correspondi ng engagenent holes 111, the
frame 110 is housed in the conpartnent 21. As shown,
the optical pickup 103 to wite or read information
signals to or from the optical disk 4 placed on the

a Gl k6 e (e B A4 caoDl BEWLPBRE fArLe of BT idi S in dhe

genera rect angu ar case

onlétﬁ'e olle Aifisdhs @gnﬁ%% 55 ik GR%H. aTth&&Ehﬁﬁul?iE@tiﬁé‘ Plece 42 is

shown) such as a s uctor 'aser or t

1@(!%@% théRlifeRAsn bBPosifeQoitRE ditectfon oiiHow EARN M. 1D&Gder the force

fromthe light source onto the signal recording

of sthef @esgorplcoil t dpein@P59.C alWibins thedpivbling esiaiceifdting B@djection 55 is
shown) to detect a return Ilght fromthe recording

pivated acthealirettien oparrowlE, dhs knghgemiegdt piecks 4V & siystedrin the direction
whi ch noves the objective lens 108 in directions of
opposites ton headitesticar lof ngraweD optdi had th skgagemiing gortioe 48 thereof
optical pickup 103 has forned in a |ongitudinal one
reteactied] foomn o theemoivinguorbid s thesengagement prajectionl é1.11%hus, the
~in which the guide shaft 105 is inserted, and forned
enaagemeét prajestioankl @1@564&@@?@ d¥ora ghe em@%gmhpomoedbﬁ Fo7that the
en n ui de, shaft 106.. The gui de shafts
agﬁctgq %avm%a %@qu&?dw Wil b dispagaged frawe each other.
ase 114 has | ed t hereon ,
prfﬁ?lﬁ P 'aerl%%ﬂ 0 el theect shist gppy dhe rear
ot L.i ng drive te ,
waf e he s B8 iRl bR S B B ot sping
0 :
28 B e T8 A0 sh et LRE SR AT BIBICHRE SEEDSh Hollge 300
I
oA ol &l S aiog Sl Eebif il 28 hiP(R! G BoftBY bt e front end
5a retained by the wall 29a of the coil compartment 29, it is decompressed while
pressing the compartment wall 29a toward the front end 5a. Thus, the.disk tray 5 is
pressed out toward the open end: of the device body 7 and thus has the front end Sa
thereof ejected toward the open end of the device body 7.
Noterthat since the arm porﬁon 70 is retained by. the stopper - 80 also when
pivoting of the pivoting piece 42 in the direction of arrow E has caused the pressing

- portion 72 of the pressing piece 46 to collide with the contact portion 57 of the

pivoting piece 42 and thus pivoted the pressing portion 72 in the direction opposite to
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Supported on the pair of guide shafts 105 and 106

di sposed al ong opposi'te edges, respectively, of the

opening 112 in the base chassis 101, the optica

pi ckup 103 is guided by the guide shafts 105 and 106

in nmoving between the inner and outer circunferences
~of the optical disk 4, and has the objective | ens 108

t hereof exposed the signal recording surface of the

optical disk 4 through the opening 112. The guide

shafts 105 and 106 in pair to guide the novenent of

the optical picku 103 are di sposed gppaosite to

_ 55 . .

the dEegpanpfagrop &, iIEC%Ih'ée pepided-thasBrearmoportioh d Oguillxcessively be
.shaft 105 (106).js thinper at oppasite ends thereof ,

. PIY%Q& 391]} él%&? POSBIONES N th doing -OS‘BF P%&‘FP gREAREMment grojection 11.

At SRR i i ot By i e srancd i
oohE R B LB T S8 ARl B i e i
G pERASAE Sodint s Wipe plafal ik, A0S, Mgl cven

RSSO BEEAREN, Mg B e 42 o

condaucti ve

piveEin Mo dBEQINAbN A8l GNEr AOHESEIrEGioRCoHRMsTBHKE Shé Wirection of
possible to renove the charge on the gui'de shafts 105

arROG LR prédsinghsiee 46 iffetarnéd to hani#Epodtbn ShieRdthe arm portion
mechani sm 109 1s provided at four places '
positon g9patiiaegl sheappedigt @bt dshe bngdi@enmat Hrejectipn U as indicated
- shafts 105 and 106. As will be seen in FIG 22, the
withkeselaldinesniFIG. ABchani sm 109 i ncl udes a housi ng 125
provi ded inside the base chassis 101, an elastic
meNbeertharaBe prasqsguy6l foyimgd onttbe comtast prgtion 57 06 ticpiveting piece
the guide shafts 105 and 106, and an_adj usting, screw
42 g pboys By dedfosmed ogi the PESpIBSi postion 72 wéJ the REASFIBE MieASAO or on
26 across the guide shaft, 105 (106) to press the
boé‘tfﬁﬁ@“@ﬁﬁgﬁmféﬁ HIBGSSIHEDFEE €9-de opposite to the

el ﬁé%tl ﬁlenc?prgé%{ pilc%s%p unit 6 installed in the compartment 21 provided at the
rear side 5c of the disk tray 5 will be explained.
As. shown in FIG. 21, the optical pickup unit 6 includes a base chassis 101
forming the unit body‘,- a disk table 102 formed integrally with the base.chassis 101 and
on which an optical disk 4 is placed, an optical pickup 103 to write or read information
| ‘signals to or from the optical disk 4 placed in place on the disk table 102, a pickup
moving mechanism 104 to move the optical pickup 103 radially of the optical disk 4, a
pair of guide shafts 105 and 106 to guide the movement of the optical pickup 103 by

53




The housing 125 is di sposed between the upper and

| ower sides 10la and 101b of the base chassis 101.

Al so, the housing 125 has formed therein an insertion

hole 128 in which one end of the guide shaft 105

(106) is inserted. In the housing 125, there is

housed the el astic menber 126 which forces the guide

shafts 105 and 106. The adjusting screw 127 inserted

in a screw hole 129 fornmed in the |lower side 101b of

the 56 base chassis 101 is exposed inside the housing

125, The el astic ne r 6 i.s a heljcal r me
th@@lﬁmmv%mesﬁqmﬂfﬁ&e%é@pﬁ@w g e g g Ho Bjust the
0- have sl end, 126

relpfigh if MOIRADR bebfeenoait ofiepdve 1eg 08 S uided s oifical pickup

R A R AR LT e g

oftﬂ&}’éhﬂgs%ﬁé Q\g%la {dae guide shaft 105 (106) is pressed

|ng screw 127, the elastic nenber 126 is

'Tﬁé% f}gaaécfliwiioﬁoﬂréfuﬁéé%ﬂ ?8&-}0&%% -,Elglegﬂfge ggahkme 110 is

105 (106 n the 1 nner wal usi ng
foﬁﬁlﬂ(ﬁ%dnbfﬁl y reB@ng1as bhd haRIHGenie11 Bthr &AW RRAIRE blSjeéhve lens

| ength of "1 nun or 'l ess whil'e the snmall er-di aneter “end

108 3 thd HsicadpickapuoBi fﬂ@:stdm%cg}d dstesisha frecdrdimg( shefake io$ the optical

noved to inside the |arger aneter base end 126b

diskher €fler epeniiie 1 K1 ixsformedrgedveesll yl@Gtangatiri nix the q@kﬂﬁlgrﬂtu, there
i nvention can be conpressed to a reduced |ength as

arec dispaseddthei piekap apbdving rinechanisimn 404 ctonmemiver thahaptizal parkup 103
be conpressed to a length of I mm or.nore. Thus, the

lontgitudinal]y, 1pedr a6 gadmba@ 1@¢%mnd 06 ead giredptical mok@palOS supported

reduced thickness, for exanple, to a thickness of

ondhe gpide shats 199 oﬁnsihlé)%aé&eap&wgsl%ha&mea@aﬁwngw@a cut 113

t hi nner. Al so, justing.screw 127 i rted in
forpyed aéepe\wrrsaﬁugﬂfggn«? 8}%& | Alion e giggiar Gpkblo 167 gr Which an
opiiuﬁf gbﬁ(f tg Chf‘sc’:SI 3 %1sp?1r1] e %&o} Iaileotfs S%H? Qg dtnj%grtﬁe rot‘gtlon of the

disk table 102 are disposed in the opening 112.

The frame 110 has a plurality of engagement holes 111 through which the base
chassis 101 is engaged on a plurality of engagement projections 25 provided in the
compartment 21 formed on the rear side 5c of the disk tray 5. With the engagement
projccﬁons 25 being engaged in the corresponding engagement holes 111, the frame
110 is housed in the compartment 21. .

As shown, the optical pickup 103 to write or read information signals to or from

the optical disk 4 placed on the disk table 102 includes a pickup base 114 formed from
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with the | ower side of the guide shaft 105 (106). By
adjusting the length of projection of the adjusting
screw 127 into the housing 125, the inclination of the
gui de shafts 105 and 106 can be adjusted in steps of
0.4 mn for exanple. Note that the adjusting screw.
127 is nickel- or copper-plated to be 57
‘el ectroconductive, The adjusting screw 127 works al so
as a groundi ng conductor for the guide shaft 105
(106) because it connects to the [ower side 101b, at
the ground potential, of the base chassis 101 and

a gﬂmraglm teetangwler caser f A this pickepdasseld 14 nthere wsdlswe@)at least a
The above skem1adjust|ng nmechani sm 109 i s provided, a

light seurpe featshows) sedhend ﬁ%@qcyndwct%@wp%@ﬁmweﬁ'an§°tb\fe lens 108
each of .the guide shafts 10 and 106.

to secuspdight g%lfl empied fomthe Light reprceiApe tg‘él s;tgqgl-ga@(ﬂmg surface of -

anchibieah i & pBode g wttsﬁo‘%gi JoiEel et ehEirom he recording
h f th haf .

suffis &gt Aicd i, aénb@aﬁvper%sﬁeg? f?}%ﬂq@%%%e%§iﬁcﬁl§? fopg 108 in

dlre&m%ls Oo%focﬁsxhg %hg rﬁﬁ%'}% I Pﬁ U0, d| e oi)'ugﬁlgﬁlckup 103

recor ng sur ace em#a ustne

ha% Hﬂﬁaeh*lig §f18}r1{§h{ ) OFle ehg '11 bf 8 Lﬁ?‘?gu@@ﬁg?tz 72 2R RhRFidVRole 116

recor Ing S

in ﬁ}ngfégg i HSALTBIRE f@§h‘s inbdrt& 2R@TRHAREd Qﬁ“th@fotﬁé}%nﬂkﬁ‘ﬂb thereof an

tment wth the skew adjusting mechanism 109, the

enggsiichf piRENaT Waieh BBYade dnl heduld thah 106heThy guide shafts 105
prevent the skew angle from varying. That is, the

and ke6vwalljbesicseribademdediblet09 Tha pickapamisy ¢14 hpeisiaind thereon a
holes 131 and 132 fornmed in the upper side 10la of - ]
flexible prdsted ovising ibadD 11 S ity fixineg th@Sons drieosircuitfoFt@atrolling

23. The adhesive-injection holes 131 and 132 are
thefdriviessystem frshe dbjestivecions $8Handithedikeo t he | ocati ons of
the elastic nmenbers 126. An adhesive 133 of
Also, the optical pickup 103 has formed thereon an engagement member 120
provided adjacent to the guide shaft 105 and which engages with a lead screw 140 of
the pickup moving mechanism 104 which moves the pickup base 114.
~ Supported on the pair of guide shafts 105 and 106 disposed along opposite edges,
respectively, of the opening 112 in the base chassis 101, the optical pickup 103 is
| guided by the guide shafts 105 and 106 in moving between the inner and outer
circumferences of the optical disk 4, and has the objective lens 108 thereof exposed
the signal recording surface of the optical disk 4 through the opening 112. |

The guide shafts 105 and 106 in pair to guide the movement of the optical pickup
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ultraviolet setting type, for exanple, is injected
into the adhesive-injection holes 131 and 132. During
assenbling of the optical pickup unit 6, the adjusting
screw 127 of the . 58 skew adj usting nechanism 109 is
used to adjust the inclination of the guide shafts 105
and 106 and then inject the adhesive 133 fromthe
adhesi ve-injection holes 131 and 132 in order to
harden the el astic nmenber 126. Thus; since the elastic
menber 12,6 can be hardened with the adhesive 133,
t he skeM/adJustlng mechani sm 109 can nmaintain an
loép‘c’p‘ﬁ ahispased oppeditentt thenopeninghélyun dee Shsed ckassigslOdnd The guide
106 even if the elastic nenber 126 is plastlcally he
sh@‘éflﬁ)ﬁréwﬁi uls thinner &t copposie singn . theksed thamhe weain Portlon The

adhesi ve-injection haoles 131 and 132 forned in th

engpogtiamdisgieter of dhe gmée H%‘%fé 10y (103 1oy ér%/mgrh&m oxgiple. The

gufd‘ﬁ g’g%teipsta ﬂgéi&ﬁ%ﬁ@ Y %rﬂlﬂgf’%éilﬁQPl ngglﬁ e@f B9 nee tg,llggv‘é adjusting
SRRSO nRE el yhri B b BB R o

A %f@@"@fﬁgﬁ% Rl S
an C#diﬁstx%g dsc;x[@;? uskd Al eﬁ&p%ﬁ de’s elgf leRA850 'ﬁfoh an electrically

o have one ‘end ouc

cotthREive %ﬁzﬁ%—uﬁf %Hﬁdlﬁg Aens tﬁ@g%m%)téﬁé@%keﬁ% [?&Efb @ﬁ) Iteﬁﬁavc the

ot her thereof In con t he i nne

'chéxﬁ@oﬁ@h@% Wide 32Fts S ddaelggui de shafts 105 and 106 are
pressed by the adjusting screwi27, the elastic

nMeADehowAGnOFIG i 11,008 skewbedjuithgCorpliassad 09eisvweridetieat four
gui de shaft 105 (106) and 1 nner wall of the housing

plat@ScorAdspoidiaglyi apppsitdiendsl afshé painefipeide 3R4fts 05 and 106.  As will
conpressed by reducing the volune of the part thereof

be coepriasEEY 2Astheeskdve adjustingcmechanism 109 includes a housing 1235
provided inside the base chassis 101, an elastic member 126 provided inside the
housing 125 to force the guide shafts 105 and 106, and an adjusting screw 127
provided at a side opposite to the elastic member 126 across the guide shaft 105 (106)
to pres§ the guide shaft 105 (106) from a side opposite to the elastic member 126.

The housing 125 is disposed between the upper and lower sides 101a and 101b of
 the base chassis 101.  Also, the Housing 125 has formed therein an insertion hole 128
in which one end of the guide shaft 105 (106) is inserted. In the housing 125, there is
hous'e(i the elastic member 126 which forces the guide shafts 105 | and 106. The

adjusting screw 127 inserted in a screw hole 129 formed in the lower side 101b of the
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menber 126. Al so, the elastic nmenber 126 may be
hardened with the adhesive 133 of ultraviolet setting
type injected through the adhesive-injection holes 131
and 132 59 after conpletion of the skew adj ustnent.
Thus, since the elastic nenber 126 is hardened with
t he adhesive 133, the skew adjusting nmechani sm 109 can
mai ntain the appropriate inclination of the guide
shafts 105 and 106 even if the elastic nenber 126 is
pl astically deformed due to the conpression by the
screw 127. Note that the guide shafts 105

| adj ustin .
ba%ai%%lﬁﬁh?%OMSIQP%@SQE@}%ndi ng conductor by

addi ng an addjti to. the elastic nmepber 6 of

2 St Bhabts 1 s hdialCal R aped Sosrl copsgl. for example.

T SRR o P RS oS Sl forouin

t.h se ch | S ngd, p [ b D nt
coffpstiV B B G 2T s UGBl BB bl s 168 Habmerer base
; si ng
end B R B B I R LR b 1297
S ; - = . H
oNBth Bl B8 SR R OO0 b BT A YRR G P e lastc
mehiber 1066¢€ plithed 384 Fdseddmteted BitRed R hEdEORARE1052G06) and
can be nade flat, which l'eads to a thinnér design and
theSinmet ewall PSOERS hoadinga My, aciagr ghipftirhéle teashisgbamsidber 126 is
101 as conpared with the conventional base chassis in
compriesdedstoplength 601 nitherdessdwhibalid smallertdiemsicewnd 126a thereof
adj usting nechanism 9 are fornmed by deep drawi ng. The
abutiing tipe guide ehafteld}lfa(li0éinid Gdoved twoirsidehihe dptgerdiamétek bpse end
103 radially of the optical disk 4 is provided . '
126hdj abhenefors thheclasticd meniher t 1260 Tsedhdn sthevprepent An@gnition can be
and 25, the pickup nmovi ng mechani sm 104 incl udes the '
comprgsped dp aeduesd; lpngth a5 €gnpgredhwith a cylindrical elastic member whose

_ can be compressed to a length of 1 mm or more. Thus, the housing 125 as a whole

can be designed to have a reduced thickness, for example, to a thickness of 'abgut 4
mm, and the base chassis 101 can be designed thinner.

Also, the adjusting screw 127 is inserted in the screw hole 129 formed .in the
lower side 101b of the base chassis 101 and has the free end thereof put in contact
- with the lower side of the guide shaft 105 (106). By adjusting the length of
projection of the adjusting screw 127 into the housing 125, the inclination of the guide
. shafts 105 and 106 can be éd_justed in steps of 0.4 mm for example.

Note that the adjusting -screw. 127 ‘is nickel- or copper-plated to be
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base chassis 101 adjacent and in parallel to the guide
shaft 105 along the radius of the optical disk 4, an
d a feed notor 141 to rotate the | ead screw 140. 60
The | ead screw 140 is supported at the end of a shaft
portion 140a thereof in a bearing 143 to be
rotatable. The shaft portion 140a of the | ead screw
140 has fornmed thereon threads 144 which are engaged
slidably on the engagenent nmenber 120 provided on the
pi ckup base 114. As rotated by the feed notor 141, the
| ead screw 140 can nove the pickup base 114 radially
elertrotbmduefive c aTheladjustingdscrewdds wdorkt ho aengagendng conductor for
menber 120. The feed notor 141 to rotate the |ead
the gnisly shat 1G5 € 0BL broause itvbomrtectssto therleweusided (b, at the ground
step notor. Supplied with a rectangul ar wave, the feed

potential of fhe basmehassis Jil sandt abuts thetloweh suifaceiofthecguidashaft 105 -+ -

for noving the pickup base 114 radially of the

(A¥Ptical disk 4. The feed notor 141 to rotate the |ead

S e oS o, B e
ooty ke sppfiiceads of it AipEanide By | 0 and 496 During
R AR e
sk ¢k Arcsphi 388" FideR BEL T e et I B o adjust e
incFpSRoT R e puiddiaie o it Fod S5 WA B S YLSE from the
Bl Oy ) gy o0
skev-adjeRehicrd K, Qne rthiditesrelation imhéiﬁndﬁi@ﬁqidﬂ@céﬂﬁldqaﬁcctivc lens

formed therein
108 and signal recording surface of the skew-adjustment disk.

After completion of the skew adjustment w1th the skew adjusting mechanism 109,
thé elastic member 126 may be fixed with an adhesive to prevent the skew angle from
varying. That is, the skew adjusting mechanism 109 has adhesive-inijection holes
131 and 132 formed in the upper side 101a of the base chassis 101 and housiné 125 as
shown in FIG. 23. The adhesive-injection holes 131 and 132 are formed in positions
corresponding to lt-he locations of the elastic members 126. An adhesive 133 of
ultraviolet setting type, for example, is injected._iuto fhe. adhesive-injection holes 131
and 132.
| During assembling of the optical pickup unit 6, the adjusting screw 127 of the
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openi ngs 142 through which a coil 146 housed inside is
exposed to outside fromthe 61 upper and | ower sides
of the notor housing 145. Because of the openings 142
with no upper and |lower walls, the notor housing 145
is formed thinner for the thickness of the wall, for
exanple, to a thickness of 5.1 nun. The feed notor 141
and | ead screw 140 are installed to a frane 148 and
further to the base chassis 101 with the frane 148
bet ween them The frane 148 includes a generally
rect angul ar pl at e-shaped connecti on 148a havi ng

skow ndpstiegnchlengdm 18943 deed tpadjusothedhclitaeionwtfohe pnids Blndts 105
145 from which the |l ead screw 140 is projected out and

and H86 badrthew injdd thamdbesivad33 Hone ke adhesive-ingation dwkes 131 and
140, and a fixing side portion 148b forned from a

- 13Bdmordsarte hatdentthe clnstie mararer 126a  Thus; rrandentdhefelastiednember 126
therein a _binding-screw hole 149 in which a binding

cars deebardeped: with then adleesivee 1bhsthecskeys jadjusting j echanism 109 can
inserted. The pickup .noving nmechani sm 104 constructed .

mayainn APPERTIae Inchination gf s shafts 105 and %ﬁléﬁ@rqaglf the elastic

RS T R e st 190 and
Tl R et e SR AReror e 23 spot S rRea B, B R chassis
10P358 nohbesiss dlverldhSht B9 d a%&é“te&%gcﬁﬁ{) S Qdndsre P in liquid

_‘ ween ! e cove_r ! over! _ p I cal
coRAESH BT aoltll ERat vl pRF oG] bERT S Rl 101l o it

surBice kdRigHi t 6 from above, the openings 142 forned in
the upper and | ower sides of the notor housing 145 are-

cl AIsedieyskche a%ig‘éﬁﬁ_[% niEAREIEmO P0R s tdoRiBaP halieai %bringSas the

shown in FIG- us, the cover nenber 90 and
elagtivt embel A6, Bt damawaisk @hoHoyokdinder of @fliconh@ibber instead as

magnetic field of the coil 146
shown in FIG. 24. The silicon-rubber hollow cylinder is disposed to have one end
* thereof in touch with the upper side of the guide shaft 105 (106) as well 'as the other
end thereof in contact with the inner wall of the housing 125.

_ As- the guide shafts 105 and 106 are pressed by the adjusting screw 127, the
elastic me‘inbef 126 of silicon rubber is compressed between the guide shaft 105 (106)
and inner wall of the housing 125. At this time, the elastic member 126 is
compressed by reducing the volume of the part thereof compressed inside the elastic
member 126.  Also, the elastic member 126 may be hardened with the adhesive 133

- of ultraviolet setting type injected through the adhesive-injection holes 131 and 132
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62 housed in the notor housing 145. Thus, it is
possible to prevent the fringe magnetic field from
the feed nmotor 141 from adversely affecting wite or
read of information signals to or fromthe optica
disk 4 as well as to prevent any foreign matter such
as dust or the like fromentering the notor housing
145, It should be noted that the openings 142 in the
not or housing 145 can fully be closed by the cover
menber 90 and bottom plate 91 and sone gap possibly
taki ng place between the cover nenber 90 and bottom

aftBl 8bSpRbofUT 4R {IRQy difRABANAITLES! SAANERS cRktiY ahé@bEr 126 is
parts may be allowed.” Also, the notor housing 145 for

hatdefed R0 tA®LAKesivbl13 3 (BO SKevd adfulSng BRRhawibsh 1090WRT maintain the
sides thereof in the pickup noving nechani sm 104, heat

.'app“iﬁﬁﬁht@ﬂﬂdiﬂaﬁﬁh@ﬁt‘ﬁdﬁ@idﬁ@hﬁs tosaid 6l éGencifthedlabtiymbmber 126 -
ex

austed. More specifically, in the pickup noving
is pirstivally defoi@éd dubentheh®ngiressiom athe atljubting someweti2T.r om
- a stationary state, the friction coefficient is )
i ni¥otet that theguideushalty d0§eandl§Gemay beaqsed edse @ace grounding
the pickup base 114 is put into novenent, however,
_conduetor biyadding apedditize entheglastichaembeml Zeef siligon rWer to render
torque is | owered correspgndiﬂgly. After that,  the _
theplagtiggnemaker Htzelpeirageadpeteie whilagonnesting deaelastis membes 126 to
applied with a sufficient to to prevent e
thedpupY side A1 2L e BN pRkaaab 45 Boruro chate Kl Hef BEGRs it into
The hqgl di ng torque wi.n al ied during
co ‘gr“é’&*'g‘ﬁlg‘f’e’i @g@é%ﬁ%%ﬁﬂ??% the feed notor
141 i s .al ways s |4 ed Lt h a qHrr e . ' . .
2R g Jor b pE LR 12T which fhe clastic
I gnegds: Iy Si : d
mepber, 128 AR AR, Sireh ! B2 PRE plid BURHIAEIRREA 6L Fhber an
10\%:? % é;ég ’lggg éah@ 2?@93&%@ V& cHidiGis 9DE" 2KbLtheXdpab® Yo Bistall8tion of
the elastic member 126 can be made flat, which leads to a thinner design and simpler
process of manufacture of the base chassis 101 as compared with the Vc':onv"entional
base chassis in which supports for the guide shafts of the skew adjustixig mechanism
are formed by deep drawing. . |
The pickup moving mechanism 104 to move the optical pickup 103 radially of
the optical disk 4 is provided adjacent to the guide shaft 105. As shown in FIGS. 21
‘and 25, the pickup moving mechanism 104 includes the lead screw 140 installed to the
‘base chassis 101 adjacent and in parallel to the guide shaft:105 along the radius of the

optical disk 4, an& a feed motor 141 to rotate the lead screw 140.
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114 fron1be|ng adversely affected by the heat

di'ssipated fromthe feed notor 141. Also, in the

above pi ckup novi ng mechani sm 104, since the notor

‘housing 145 for the feed notor 141 is open at the

upper and | ower sides thereof, it can be forned

t hi nner than the base chassis 101. Thus, the

recorder/player 1 can be designed .thinner by

limting the thickness of the base chassis 101 havi ng

the pickup nmoving nechanism 104 fixed thereto. As

shown in FIGS. 26 to 28, the engagenent nenber 120

en@h@ long serew ldAds suppastadsatithe ehdofedshadt porsioned@a thereof in a

ew 140 is fixed at one end thereof to the pic

e 143 1p b FatEblecl i Shrlenortinndl 4on g goelead seives bhbas formed

end thereof in the threads 144 on the | ead screw 140
thetr%ort Hrgads - t‘ﬁewliu&ba%ry Gheapesh shdahly con- the) eggpgepens gnember 120

prooRi e ke i Pt of B o B P ot 4 pelpad scrow
14Qn the thr ads 14 a%g:rlggom n th(gf g\?adﬁftai)%\t{v%ﬁg?yc?ﬁgngﬁ the
en%g?ﬁleﬁgrdheﬁﬂgri vvhi ch there is housed a cl earance

ronnmenber 152 to keep the -engagenent

pr'ﬂ}lée Fd O %5315%4? f@%%t RECRad Y ggew %52!00% al DEY n‘?c{tgr which is -

kept engage SCr e 1. € engagenmen

co:&ﬁ%&atdsom Step t}ﬁo@f e M@ﬂea%pa r@ct%h?'ﬁai’\’%}alve 1éééree@hotor 141

the side of "the | ead screw 140 e conpartne

runk 3tepvsPicidtit thoYRAd e 11e ot lﬁsfrﬁg’ tﬁé %mku];rt%se 114 radially of
engagenment nenber 151 is beveled equally to the bevel

theafptichiedislhdeads 144 on the |ead screw 140 Al so, the
engagenent nenber 151 is generally as wide as the

t Wheafted dator 641 T eotateghg demhdcrew djd6ds iaoDE thbforar Bince the DC

engaged in the threads 144 to a depth of the
motor will not provide any torque unless it runs at a high speed, various contact
portions of the pickup moving mechanism 104 will heavily be abraded. Also, in case
the feed motor is connected via a gear mechanism to the lead screw 140 to miove the
pickup base 114, it will emit a large operating noise.

"~ On this. account, the feed motor 141 in the present invention uses a steﬁ motor.
Supplied with a rectangular-wave 'pulse, the feed motor 141 moves the pickup base
114 radially of the optical disk 4. |

As shown in FIGS. 25A and 25B, the feed motor 141 has a motor housing 145
which has no upper and lower walls. The motor housing 145 has formed therein

openings 142 through which a coil 146 housed inside is exposed to outside from the
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|atter, for exanple, to a depth of 0.3 mm As the |ead

screw 140 is rotated, the engagenent projections 151

are noved along the threads 144 axially of the | ead

screw 140. The conpartnent 153 having the engagenent

projections 151 formed thereon is a concavity whose

section is generally C shaped and open at the top

thereof. In the conpartnent 153, engagenent

projections 155 and 156 are forned on the side wall

153a of the lead screw 140 and side wall 153b of the

gui de shaft 105, respectively- The engagenent
uppeopit laversidsofahe nidi6r bowiny b45.deBedansepothendpentngs 142 with

cl earance definition nmenber 152 fromexiting fromthe
noogppen endrinveer ¥Edls, ticancetorbhouwsing:14Misfforned thinmee forethe tiekness of
- Wl be described in detail later. A connecting
m%mlaﬁﬁelmplestd@mewﬁﬁénupper edge of the side

wal | 153b of the guide shaft 105 to connect the

en§he Sk poios b pnd adiserepn A QreRussalinskie aiftame 14 and further to

R OO TR Y R T
ith; o clude
gepGalf shriatdd el ogbi SaM R, MR e Comseicdsiaisto a side
poiap a8, %@B@@%‘% a4 ot S edRee s, 13l Begted out and
SR O T
14@3 501‘11‘@&1 ﬁ]ofrgr rre daf dink! & 5@:[3&%48]35%1}&] ﬁﬁvﬁg'ﬁ)%@ﬁ?erem a

fhear y In t e center upport

blﬁfﬁﬂl -Scréwthoid) N@ﬁzgwhfcﬁsa%ﬁ&hg Sbabw TR Gixdtibh fo thl:ﬁj%@e é!i‘cf?';,sm 101 is

a extend vertically fromthe upper end. Wth
mseﬁg@gemsnt 65 projections 155 and 156 provided on t he
side walls 153a and 153b, respectively, being :
r €Tl pickupymbiiegsihetitanisng d 04 ngbnitrated taseabolve agaariee installed by
definition nenber 1521s bl ocked -
fixing, with binding screws, the frame 148 having the lead screw 140 and feed motor
141 installed thereto in place on the base chassis 101 as shown in FIG. 25.

In the pickup moving mechanism 104 in which the frame 148 is fixed to the base
chassis 101, when the base chassis 101 is held between the cover member 90 covering
the optical pickup unit 6 which will be described in detail later from above and a
bottom plate 91 covering the optical pickup unit 6 from above, the openings 142
- formed in the upper and lower sides of the motor housing 145 are closed by the cover
member 90 and bottom plate 91, as shown in FIG. 29. . Thus, the cover member 90

and bottom plate 91 can work as a yoke to close the magnetic field of the coil 146
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fromexiting fromthe conpartnment 153. As shown in
FI'G 28, when the clearance definition nenber 152 is
housed in the conpartnent 153, there are defined
between the side walls 153a and 153b of the
- conmpartnent 153 and support walls 158 and 159 of the
cl earance definition nmenber 152 clearances smaller
than the depth of engagenent between the engagenent
projection 151 and threads 144 on the | ead screw 140,
for exanple, a depth of 0.1 mm Therefore, the
cl earance definition nmenber 152 is housed w thout
housectimthe trhetos howsingvddts. 15Rus, of istgossiblenparevemn thel filge magnetic
toward the | ead screw 140. Al so, since the clearance
fiedid fifomi the feedembter 185 Xrom advgisdlyasifeating writdomtsadeyf information
even a m salignnment between the engagenent projection
sigrgls rer fromethd optigal; disk 4zasywelhas ¢ol poevent any frreign-matter such as
di mensi gnal_ tol erance of the engagenent nenber 120
duglupy e bl drasmenteringHae gpeten houpiagel 4614 It ghepld de noted that the
oo limt to within the,cl ance (0,1 nun) defi ned
O.PB%"P%ggztlﬂ dhe mptor hpnsing) b8, cap ﬂflieébe 61R58 £ cpuer mgmber 50
and BBASTrnltfe 1o bt REn B s, stref el s member 90
' e t gjectign L51 frombeing msaligned to
anf JRBRE ke 21 Sy B AensigHEIOletohet 3T ARG bifsgy may be
augggdlead screw 140 and engagenent projection 151 from
erng di sengaged from each other during novenent of

thg1dd! G oS Rodshil 145 $8r td fdeldCmbfifr OFd fs/ @eﬁyﬁrthle upper and

according to the present Invention, the engagenment

lowadigss ebolrhe med ?ﬁkﬁﬁ ‘iﬁow‘iﬁé ipRdcdhla BRI B0 Aealh aevg ddinside the
the conpartnent of the 66 engagenent nenber nmay be

mot6 RRGirS148 tdn ERIlYeSGxhbeded el More AsecHRANY, inthE bfekup moving
30, an engagenent nenber, generally indicated with a

meckisanb®, 2Rhen ithe pivkap basechipdy impet 2@ havituary state, the
- formed outside thereof a pair of engagenent

frigston) eeefficienst is important and thus a large torque is required. Once the pickup
- base 114 is put into movement, however, the friction coefficient will be smaller and
the torque is lowered correspondingly. After that, the pickup base 114-in the pickup
moving mechanism 104 is applied with a sufficient torque to prevent any displacement
of the pickup base 114 (holding torque). The holding torque will alWays be applied
during operation of the recorder/player 1 and the feed motor 141 is always supplied
with a current. On this account, the motor housing 145 for the feed motor 141 is

| designed open at the upper and lower sides thereof to prevent the feed motor 141 from

being excessivély heated, to thereby prevent the operation of moving the pickup base
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221a and 221b which are engaged in the threads 144 on
the lead screw 140 and-in which there is housed a
cl earance definition nmenber 223 to keep the engagenent
projections 221a and 221b in position where they are
kept in mesh with the threads 144 on the |ead screw
140, and a connecting surface 225 fixed with a binding
screw to a part of the pickup base 114 to connect the
conpartnent to the pickup base 114. The conpart nent

222 is a concavity having a generally C shaped section
open at the top thereof. The conpartnent 222 is

11#drore befnganiverstliyraffieceil dey the heatdisipated frem the &edpmpes d41.
114, a second side wall 227 provided opposite to the |
f i Adso,dn dlee sledvie piclaip mavingrmedhanisgnd04 ovinge the gnotgnhowsing 145
pair of conpartnment walls 228 .and 229 rising from the

for thesfieed inepgomdd 1 is2apen afithe BpprsT anddowsy sidpe theigplaeanibe formed. - -

which there is housed a clearance definition nmenb

thipper A Fanbise Beassieskdl belisn tBererardsdalarer iy by esigned
TR o G LS D3 v
m%@?ﬁﬁﬁ*%%yfmﬁ%&hzysl : n;ietclfali thehgoﬁ{):?[?rgﬁf 222. On

or B eRo RN BT B bp 35 g igkry HOARRF 12D cngsing with the
thﬂ\%@tiaﬁ fgﬁ fdrifedObh Hfé?leh@ RS 189 id 4 o o Qtreﬂg%&léﬁf"% e pickup

interval "generally equal to tha etween the

e S et

onRhOI&E RIS 148 icai@rt Bé réfHp ndftdnfIrdhe tkatiReldwn @40 &dto a linear
an angle generally equal to that of the threads 144 on

‘mdtdym. | ead screw 140. The engagenent projections 221la
and 221b are engaged in the threads 144 to the depth

of Théengigeasas meddherf 120 ncimddsesngagementepofectbn®d Shmwhich are
for exanple. Therefore, when the | ead screw 140 is
engagedt ipcthettheeads d 44 doened pngfjhed@acb screw 140, and a compartment- 153
provided contiguously to the pickup base 114 and in which there is housed a clearance
definition member 152 to keep the -engagement projections 151 at a ‘distance over
which they are kept engaged on the lead screw 140. |
The engagement projections 151 are provided on a side wall 1534, at the side of
the lead screw 140, of tﬁe compartment 153 to project toward the lead screw 140.
The engagement member 1351 is beveled equally to the bevel of the threads 144 on the

‘lead screw 140. Also, the engagement member 151 is generally as wide as the

threads 144.
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221 is noved along the threads 144 and axially of the
| ead screw 140. Al so, the conpartnent 222 has the
conmpartnent walls 228 and 229 fornmed to overhang to
short of the second side wall 227 and the second side
wal | 227 has the base end thereof forned thin, and
there is thus forned a hinge 233 which allows the
second side wall 227 to be deflected toward and away
fromthe |l ead screw 140. Therefore, the second side
wal | 227 wll deflect inwardly of the conpartnent 222
and thus apply no excessive load to the | ead screw
14T hevengagdmdnt prajogags e targ eogaged indse th2chtia 1dddo 221dpth of the
are pressed to the threads 144 on the | ead screw 140

lattese fon exdropledioranddptinalf @.31mmandss tfe lehd sengyaddeist rotated, the
menber 220, vibration of the pickup base 114 during

engagenenitprojections 151lase nXived elangahe ithreads eswmiitgleof the lead screw -

assure a snooth rotation of the |ead screw 140 and
14Qui ck novenent of the pickup base 114. Also, the
IR oiaaar 1S L hannd She pedsebmrat Rgitogs S egf'ﬁﬂed thereon is
d Il 227 h t b d f ,
2 SaViiy, b0 ting d SPRG L T HEeS ABR GPER St NisgpoBrger. In the
140 db
coipBpBiP I 55 eheateeMubiecins 159 SR T30 B d0nART o the side wall
7
e T -
h 1
Tl:%se%?%%%gﬂto tpE(gE&ﬁ)a% diﬁ?%ﬁtdhgfﬁe%g% dﬂ 1d§@‘%ﬁ€fe@%§ﬁ% clearance
deﬁﬂitﬁﬁ heentRAl 1520F 08N G Rlom RO B a?(ﬂi%n@zllﬁ@ anF’he clearance

221b are supported onI y one hlnge IS assured

deﬁﬁﬁiontlﬁ&nbﬁ*mmdééﬁﬁbﬁ?ﬁid&eﬁl&i’éa and 221b in pair
can be engaged together on the lead screw 140.

Thar efmeeting furfdee 16i7ne foipethbn thd eppsraigeiofithe side wall 153b of
engagenent nenber 220 or vibration of the pickup base
thel gdfided shifi d Ofidu evanect ths engapeaitng nasantbdri 120 teethegsiokup base 114.
The connecting surface 157 is provided to extend over the guide shaft 105 disposed
between the lead screw 140 and pickup base 114 to above the pickup base 114 and is
connected with a binding screw to the upper side of the pickup base 114. '

The clearance definition member 152 housed in the compartment 153 to support
the side'wall's 153a and 153b is formed from a rigid, generally C—éhaped metallic plate.
As shown in FIG. 27, the clearance definition member 152 has slits 158a and 159a
- formed nearly in the center of the support walls 158 and 159, respectively.  The slits -'

158a and 159a extend vertically from the upper end. With the engagement
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the inclination of the threads on the | ead screw and

that of one of the engagenent projections 221a and

221b or a strong engagenent of the engagenent

projection in the threads, the other engagenent

projection will not possibly engaged in the threads or

w Il possibly be engaged in the threads but to a snal

depth. In the engagenent projection 220 used in the

present invention, the edges 227a and 227b of the

second side wall 227 are supported at the base ends

thereof by the hinges 233a and 233b, respectively,
prajedtioime] EngabEffeptovpted] ecthe site RA1al 3acand2I3b| respeaively, being
-are separately engaged in the threads 144 on the | ead
retegnegvb Y i slithd 584 and, 159y the dicaramse defnitén mwenber 152 js blocked

engacenent projections 22la and 221b is not well

@ﬁ@éﬂ@g from thveomparémert 1584, t he ot her engagenent -

projection 221a or 221h can positively be engéged in
{ hélsihpwads F144 28 vheruthersdeasgnaeriahisgitenenp psdmused in the

_cog?pgﬁ?r%?é’ﬁ%aih%?%r%ﬁfﬁeﬁaﬂ%e \5er HhsL Sk Talls, hisa and 153b of the
oot o 4 suppee? oy Sp L A ﬁﬁw@a&?@@ member
1556‘%‘ E‘%@ SRS B0 el " R BHE ARt M Facment
P@E‘é‘i’iﬁﬁfﬁf ks J9ARRERA et 146 B RERIALg { fen gf 0.1 mom.

THe angﬁ%ssaﬁaﬁéce dxggirﬁ%tfdc?;@%@% 5 an%%@o“%ﬁ“‘% the side

wallle I5%£ lof BE Yook fBSht BT hvhd tHe 128 sce&Rt B10.¢ h&fsﬁo'ﬁmce the
correspondingly to the retaining projections 231

clediddce [RSipRnl Mehiber 16Qrivaiki@ st Mentidredtabang, sagOH Qmsahgnment
side walls 226 and 227, respectively, formed on the

beiwmepatht ranghgdideht phbfaetivhel 5| amt dnesdsd 44, nif tangncamsdelze to the
223 is housed in the conpartnent 222, the retaining

dimpensianal tdersn@3af thedng3genhent mecinbar ﬂ@ailmngsnoamient of the pickup

base 114, can be limited to within the clearance (0.1 mm) defined between the side

wall 153a of the compartment 153 and support wall 158 of the clearance definition
- member 152. Thus, the engagement member 120 prevents the engégement
projection- 151 from being misaligned to more than the deptﬁ of the threads 144 (0.3
.mm) and the lead screw 140 and engagement projection 151 from being disengaged
from each other during movement of the pickup base 114.

Also, in the recorder/player 1 according to the pfesent invention, the enigagement

- member and the clearance definition member housed in the compartment of the
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second side walls 226 and 227, respectively, are
retained by the slits 237a and 238a and thus
prevented from com ng out of the conpartnent 222. For
housi ng the cl earance definition nenber 223 in the
conpartment 222, the horizontal length of the first
support wall 237 provided at the side of the pickup
base 114 is shorter than the spaci ng between the
conpartment walls 228 and 229 rising fromthe first
side wall 226. On the other hand, the second support
wal | 238 provided at the side of the | ead screw 140
engagenhent meeinvdranap be fogintd anwill bt tdesurpdriicipivecds shd®n in FIG.
ext ended beyond the first side wall 237 toward the
305 jameengagementc Brepehrer.ngenerabp indieated twith @ fefenende 280h dnaludes a
a length generally equal to or larger than that of the
- CONPRFLMSAE 3&2‘4 having fOl'@iedt peisidle ctbareot jad paineifl a@gemwepmjecuons
t he cle ance definitigon nenber 223 is housed in th

22&6&&% nvhishzare epgaged iy the tb@aé%ﬂflﬁ@@ vbét Iach fcreHe 140 and in
wiih S B ABTEEDS et SRS aBb 68 Kosthe cpgaement
P@F@é 320 alcp e iy, Ehers ey Gfe ﬁ%lewsgﬁ’ with th; ghreads
B T T R T

R R e S L L
f oTkd S HEmSReAYs ﬁ'c@ﬁcéwirl had z?%en 5];??! Qs'ﬁﬁg&l §&tion open at

222 toward the | ead screw

theCtopaghanoe Jehd Bbinp@Rment m‘lia@for%?ea frénd h Firsk Side wall 226 at the
~mentioned above, a m salignnent between the engagenent

pidkupjbasd i bf) 2&toaddidewall 120g386vidéd op géslw e Uaedside wall 226
during nmoverment of the pickup base 14 due to the

: andladedeamh stretwol 40, and e pir vheompagtpenewhllsB2® end 220, rising from
can be limted to wthin the clearance (0.1 M

thegBifst sk pallwen which sdaftnedtogether wal dre2 47 whichhthere is housed a
clearance definition member 223 which will be described in detail later. The first and
second side walls 226 and 227 have formed thereon inwardly thereof retaining
projections’ 231 and 232, respectively, which will retain the clearance déf‘mition
member 223-inside the compartment 222. |

On the second side wall 227, a pair of engagement projections 221a and 221b to
be engaged in the threads 144 on the lead screw 140 are formed outwardly with an
interval generally equal to that between the threads 144 in the extending directi;)n of

the shaft portion 140a of the lead screw 140. The engagement projections 221a and
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conmpartnment 222 and second support wall 238 of the

cl earance definition nmenber 223. Thus, the engagenent

menber 220 prevents the engagenment projection 221 from

being msaligned to nore than die depth of the threads

144 (0.3 mm) and the lead screw 140 and engagenment

projection 221 from bei ng di sengaged from each ot her
“during nmovenment of the pickup base 114. Al so, when the

cl earance definition nmenber 223 is housed in the

conpartnment 222,  the support pieces 240 fornmed on the

second side wall 238 can support the second side wall
22prargffonped ehped ehamangle zensrally ehenl dathateofhibe tromisal44 on the

w, dth as shown in FIGS. 31 and 32. During novenent of
leadh scrve dp- pdde epeagements projestioas F24n ;ﬂndygzlb are engaged in the

R A MR T8 e 205 B o
i the hinge 233 o
2SR e TP AR B b aderamafB s
T8 ROy A 39215 B3P g
ov%ﬁ%ﬁgﬁys‘hg@@gf %%gse Liak bl 5_7[% Qﬁcil ftlfn% gééio?lhesﬂé) Wal1%H27 has the

rom ead screw
bak&ERd HRirédt RYMEA thihS HRPP &E&% irfh -
api ckup base 114 quli ’cﬁlllﬁ S |§g%lg%rfl the ggf@e%dzs#; PISChl lgws the
seeuid sill06wall E27eR0BE IEREARBNAF] 288 At Hlon®dhOMeddNerew 140.

pi ckup base 114 will quickly slide on‘the |ead screw

ThtAdorel thet deicond sidle, wal 22Dpll defi¢ARROArdDf of TR dinSiadinent 222 and
base 114 win concentrate, via the pair of engagenent

thysr appde 1o ereesg@edoahth th2 Tindesvgag 440 ienen ifathe tehgggdsent drbjections
on the | ead screw 140, to the hinge 233 supporting the
224 aod 2Zlibd erenptdssed iy theavhnegdst fiéd emg e teadt screw 140 due to the
.projections 221a and 221b provi ded thereon. The
dimensional tolerance of the engagement member 220, vibration of the pickup base
114 during movement or the like. Therefore, it is possible to assure a smooth rotation
of the lead screw 140 and quick movement of the pickup base 114. |
Also, the compartment 222 has a generally rectangular opening 235 formed on
the bottom thereof. Thus, since the second side wall 227 has the base ends of side
edges 227a and 227b thereof exiending along the Jead screw 140 supportéd by a pair
of hinges 233a and 233b, respectively, it is assured that the engagement projections
-221a at one edge 227a and the eﬁgagement projection 221b at the other edge 227b can

separately be engaged in the threads 144 on the lead screw 140.
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dropping inpact will distort the second side wall 227,
especially, the right and left edges 227a and 227b of
the second side wall 227, in the direction of arrow I
or Jin FIG 32, sonewhat deviated fromthe
appropriate direction of deflection. The deflection
of the edges 227a and 227b of the second side wall 227
in adstorted form wll cause an excessive load to

t he hinge 233 which will possibly be broken. However,
in the recorder/player | according to the present

i nvention, the second support wall 238 of the

cl 28 Mcethgehand, dn dhe rgrsemenomermber ir sdhichedetair eforngagement

the . su Ert ieces 240 to support the edges 227a and :
PRYFHOBY % 2 @gc&w‘g’ degwpparted pply bygene hipge, jtfiszaspegd that the
ei n_the 1:di rect.i on gi aéé%g%,or JinFIG 32.is %gplied
CHESSTRENIgELUOBS 2212 apd 721Y iBPatheans be sREASJOEGIRFT on the lead

R T e ML R
' t . [ 227 t .
orrzﬁﬁra\f‘foh of e @)%lédlpt lga%? 354 odﬁglggsléag?n\q?rﬁﬁas pC@P?ﬁQf‘il icﬂgﬁ't% between

el 1eve the FFoa he "hi'n

 th@i&AfHAtoh i ' of [ e e
clearanon G p ?rﬁﬁtg: ?g%%ﬁet&%g&drjr%; e otrﬂf‘r‘gg fs(,)l%fa’nﬁ%f:\t?‘fafntgggemem
rbfeetio I IQNRAI2ABRA aGhBA et BF HleO -

P bjgndi ng the free enél1 of %%ggfgggg%%??mpﬁ %hggg{ﬁgsv\glpgg]t%ﬁ@gn In the

theadg e stte cndhderdehl pRsjesHWrill hob ?@sﬁg’lfy etdhged in the threads or
cl earance definition menber, indiCated”w th a

witlgfossibhyclee engaped ir2the thresdsshaped shellhdpeh.a general |y
C-shaped section simlarly to the aforenenti oned
c| bathenagagehent profeetion 220 arse@ 23 thapetsh@sintattivad the edges 227a
thereon first and second support walls 251 and 252 in

ang 227brof theppernd side srallad2l srcampposiedent whd basef ardsetierof by the
.the conpartnent 222. The first and second support

hinggs 2332 and 2A3b, 255pestively andrtbe engagdment projhetias®2dn and 221b in

thereof slits 251a and 252a, respectively,
paie e é&%ﬁ@h% §ogrecdnigabetbrnadp rldrtcen ithg deadlascrewidl 4932 Therefore,

even if any one of the engagement projections 221a and 221b is not well engaged in

- the threads 144, the other engagement projection 221a or 221b can ‘positively be
engaged 1n the thrgads ‘144 without being influenced by the poor engagemeﬁt of the
one cngagemeﬁt projeéﬁén.

The clearance definition member 223 housed in the compartment 222 is a rigid,
generally C—shaped metallic plate. The cleaiance definition member 7223 has formed
thereon first and second support walls 237 and 238 in pair, each having a size large

enough to be housed in the compartment 222, to support the second side wall 227
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formed on the first and second side walls 226 and 227, -
respectively, of the conpartnent 222. The slits 25la
and 252a extend vertically fromthe upper end. Al so,
in the clearance definition nmenber 250, the horizontal
l ength of the first support wall 251 is smaller than
t he spaci ng between the conpartnent walls 228 and 229
~provided to rise fromthe first side wall 226. On the
ot her hand, the second support wall 252 has right and
| eft support pieces 253 fornmed to extend beyond the

fhrst. su rt L1 251 toward the conpartnent 222, and
NG sERE

When fhey & §PTBRATHRENtG2220r iy it andiapromHesupport walls
i I, | th of..t i d | 227. Th
257 68 2R nal EHsitaP it 73 g3, fovmSativght Tepaeed generally in the
nd side

B ey T
' kL 22 254

RS Ir ' 15, SATRBEHI: G P PRER By folrmed on e

Ehfisuridacha 295 AWhén he 'REurdREOAGAANAR. MBnhe2393 N8 WER in the

~them 73 -------------- - - [
Sopabinierk WY 4o E‘%gnéﬁé FERERCDSE PN ied on the first and

seeoniksid2 Seallsi 126 WA R2ASeSpcioNs,; aretrel y
that the recorder/pl ayerEQ:lIc [ iﬁa?gprgg%lﬁ%@fgﬁg,ﬁ?ﬁgm 2382
apil thugprbeased frdnmvédnhing vt bf theohfRrigient B2, gui de
shafts 105 and 106 and as dropping inpact is applied
i n Forehdusieg theooleatnes definiionaneinbett D23 6 HS bbBParbhent 222, the
arrow L in FIG 35, sonmewhat deviated fromthe
heppewpl leagth ofathe dirsti vppott whilk 237 pravided at thbisRleasfhe pickup base
ihe right end 227a or left end 227b of the second
1f dg shatter tan the spacing hgtwremeibe cremetme® Ovallsl 22%end 229 rising

IR vl DB e B oo i provided
af &letsli]c?e of the lead screw 140 has formed thereon right and left support pit;;ces 240
- extended beyond the first side wall 237 toward the side of the compartment 222, and it
is formed to have a length generally equal to or larger than that of the hotizontal length
of the seéond side wall 227.

.When the clearance definition member 223 is housed in the compartment 222,
there will be defined between the first and second side walls 226 and 227 of the
compartment 222 and first and second support walls 237 and 238 of the clearance
definition member 223 clearances shorter than the depth of engagement of the

- engagement projection 221 in the threads 144 on the lead screw 140, for example, a
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direction of arrow Mor in the direction opposite to
the direction of arrow Min FIG 35 in which the

pi ckup base slides, the edges 227a and 227b of the
second side wall 227 will be supported by the folds
254 fornmed at the free end of the support piece 253.
Therefore, the lead to the hinges 233a and 223b
supporting the edges 227a and 227b of the second side
wal | 227 is relieved and the engagenent nenber 220 is

prevented from being broken. Note that simlarly to
152

d%tpﬂi:f‘éﬁéﬁgle@% ‘gﬁ&?ﬁéé'@@? it e}%ﬁ@%b?e”@g%?ﬁ% g Rigign member
22580 MR Eonbunr R, 2w RER oioopbnd sk walk 227 of

OB bR N 2 A drion

mé 8&" 8% &SrisiPhd GlentiBAtH Eﬂgveggtpﬁﬂsaﬁ%ﬁggﬁgggﬁe?zé Ahe epgggement

et ween the” engagenent proj I on

proRclihie2) Eatl GetBWadé @44,fi95ri|)%eﬂf§9!i ﬁul&@g micvetiRRE Bt % e!grickup base

.1mm Therefore, in the cl'earance .definition ne

11390 t6 1R digeadionaitdRrantBbf te2chodkerhiiR BRI Ean be limited to
menber 220 is housed w thout foOrcCing the second side

witteih | th 2Teapindeh(®. & ngag edefivied MesrReen 289 st SideNwalleZE of the
screw 140. Also, since the clearance definition
compatimen2BY argl secondi syponewill 088 df dealearaealefimition member 223. -
m sal i gnment  bet ween t he engagenent projection 221
- Thapdthehengagememta meintbeaB20c presents dhe dngagdisentdpropmsioanzdl from
tol erance of the engagenent nenber 220 duri ng novenent
beigg mh&m@k@pmﬁ%wm&@,d@ﬂn ob¢h¢ ihreadsdl44 (Bt drdethe lead

cl eﬂ(gggg (0.1 nm defined between the second side
SCIGE| SHEAZSET Preigppon L2halromAming tisengagadefroaneech other

duigSe e o (R BIRABRBETLI pr of coti on 221 from bei ng

En@%h;ﬁrﬁgxgﬁ%ofl%g{a(ﬁgéggﬁnﬁigg rggr%!c} 853 gshl?o&slg{i elgd e 1cgﬁ115artment
222, the support pieces 240 formed on the second side wall 238 can support the second
side wall 227 of the compartment 222 over the éntire horizontal width as shown in
FIGS. 31 and 32. During movement of the pickup base 114 or if the recorder/player
1 ‘incorporating the engagement member 220 is dropped by mistake, the c_:learanée
definition member 223 can relieve the load concentrated to the hinge 233 supporting
the second side wall 227 by the engagement projections 221a and 221b engaged in the
threads 144 on the lead screw 140. | |

More specifically, the engagement member 220 has the hinge 233 formed by
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screw 140 and engagenent projection 221 from bei ng

di sengaged from each other during novenent of the

pi ckup base 114. Note that in case the second side

wal | havi ng the engagenent projection 221 provided
thereon is novable toward and away fromthe | ead screw
140, the hinge 233 provided on the engagenent nenber
220 may be anywhere on the conpartnent 222 other than
t he base end of the second side wall 227. Al so, the
retaining projection 231 (232) to prevent the

SHEHEIESE) T S B0 A0l S e e
| Didi 223 (25 i

SR RSB o BB T 0o 15
A e A ) SNk TSR 0.
10Bags! &g%%%}ﬁ%&gﬁ PhhstalEh S48 UL WG 03y stide

board 161" he rrve Crrcui T
ORIthBIGE W NAODOR fhid Qe 'a”&lopﬁig@ 8 SRS HickhPblse 114 wit

circuit substrate having a wr ; platern
cOR@hear, i thdpair T WHoAEeREn Hi8icttibi LAl i
various el ect rgni c partgesuchﬁg é@g&é%%rzlggtaglral%%l ?%aged in the
thremdselidi am tinf Icall 8cFeRC140,| ©hd hénger 238 Qehpolrtifd! te) seédnd si
nmounted on the printed wiring bggard 17 °di slggcj)sedé onn side wall
22 heéhavinge theh ainfagemint t projateivhe @adynd 224 AMMEd Bhereon. The
FIGS. 15 and 29, with the cover nenber 90 being fixed
dwipping isipeet vgllsdistensthosctond sidpewalsi2ag, efpdchaiyb@seright and left
chassis 10 1 _and the bottomplate 91 being fixed with
edgen 2 284 22b oftthe secandvide wiatte227p in Itlee dirs&tidr af afow I or J in

F{d;;e bove optical pickup unit 6 is held tight between
e 3tovemewhab devisteda fom she apppopiiate olirectioe obvdeflection.  The

er has .f qQr.ped erei n an openi ng 166 through
d‘?ﬁ#}@ﬂn ohihe Hgeacery _énﬁtl Eﬁzb Pbheasegond siderwall 27 8n a distorted form
whi c?a\ﬁ'sg Sg e;?@estsib/g 108 t'o%ﬁé hﬁl‘g% l%g w%riéﬁ inI %ogs.rigly be broken.

However, in the recorder/player 1 according to the present invention, the second

\support wall 238 of the clearance definition member 223 has provided thereon the
support pieces 240 to suppoit the edges 2272 and 227b of the second side wall 227.
So, even if a load in the direction of arrow I or J in FIG. 32 is applied to the edges
227a and 227b of the second side wall 227 when the recordet/player 1 is dropped, the
support pieces 240 of thé clearance definition member 223 will support the second
side wall 227 and thus relieve the load to the hinge 223, thus permitting to prevent the

hinge 223 from being broken,
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exposed upward. The openi ng 166 consi sts of an opening

166a formed generally rectangul ar correspondingly to

t he noving range of the pickup base 114 to extend

fromthe inner circunference to the outer

circunference of the optical disk 4", and an opening

166b formed generally circular correspondingly to the

shape of the disk table 18 and contiguously to the

inner-circunferential end of the rectangul ar opening

166a. Also, the cover nenber 90 has formed thereon an

abqiting portion 167 the top of the notor housing 145

f orlsRe Heegleapnse dafinitiant mempiee kupybhse farmedf siméatly to the

agg t he. base ~chassis_101 abuts. W_th the cover nenber
CIReRYARee; degranpe Helaitiops mender 223nby hspdings theefioe end of the

Lhe  hase chaasﬁs 101'Shg§ di sk_table 18 and objective

SYRDRLt WIS tnyvarel dhey seqend siflgswal] 27 asshown igi ikt (38¢  This clearance.

rd through the qgpening 166. Al so, when the notor

AROR hIRBYE Gt RN rofRiinceaBRibik 2o0nds cBed to have a
' f b i Ng tjon 167, the cover nber 90 ...

82 eoség q‘%%%c?ge#c#gg iﬁ'%[alrh' e ﬁpﬁ%’?e@?wngfln%ﬁ%raﬂﬁ? diefinition

L Ao 4, th netic fiel f .
PR 2, o oR R0 el 0 o e BP B Wollp daTiang 252 in

piﬁaﬁﬁsu‘ﬁﬁaﬁi’ir&ya}{sa]sécén@ S1dE il rfon.tr}ﬁ@d 818 Wg@@%&%{égﬁ; The first

the disk tra , the cover nenber

andhgcond kegporelvals 42541 U hhe f&Fﬁ@H ?%g&g ih thd E&'ﬁ%rg{rh%i‘eof slits

tray 5 as shown in FIG 36. Nanely, over me

2540 dndr 28229 regpettivdlyt BerespOREAY ith )én?ﬁgel&ﬂicf?m{]é&ﬁoﬁsoﬁﬁf and 232
menber 90 is fixed with screws to the base chassi s
fooad drt the fitsosmidy satdmic kRl wallshg2basrl Qs Sespetfitely, of the

Thus, it is blocked fromlifting fromthe concavity
compartaeat gP2v ehbe slita@Shmand 2524 @cendFertivally froar thewpper end.

90 and the end of the opening 166 from scratching the

si 4d%0, in dhe clearagce wlefiniionomember 360; thel hatizontal dength of the first
support wall 251 is smaller than the spacing between the compartment walls 228 and
229 provided to rise from the first side wall 226. On the other hand, thé second
support wall 252 has right and left support pieces 253 formed to extend beyond the
first support wall 251 toward the compartment 222, and has a length generally equal to |
or larger than the horizontal length of the second side wall 227.

These support pieces 253 have formed at the right and left ends thereof folds 254

bent toward the second side wall 227.  When the clearance definition member 250 is
" housed in the compartment 222, the folds 254 extend toward the second side wall 227

and hold the opposite ends 227a and 227b of the second side wall 227 between them
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The above cover nenber 90 is fornmed by punching an
alum numplate. On the |ower side of the cover nenber
90, there is disposed the flexible printed wiring
board 119 connected to the pickup base 114. On this
account, the cover nmenber 90 is prepared by punching
the alumnumplate in a direction fromthe | ower side
toward the wupper side with a consideration agai nst

any burr which will possibly spoil the flexible
printed wring board 119. Thereafter, the cover nenber

S5 HACSed 4 35t her eof . The bot tom plats 91 i

o ST R HAIT JAES DAME i FLLHY e

clieecs Liftfion, Srelen 250, GHNBBHH R deo, (Roob asoumed B that the

refHPADISYETY istpBbed B kiR, WS fickim BAS U RiLIEkB Ride on the

guie akR033AE 106350 S DL R fprlib A HiERRy b Errow x

- orfif"thE W#eAsh bPandwe K " BIG 534, N nitiviity RIeDRi éﬁl #appropriate
d t'o f&l gﬁ? e Pprop

isk table 18 are directe ace throu

direp@on bOdibRRtON IRGhERMSS, tHERBRI erRP2 7 §rabARYd 227b of the second
generally circular. As showmm in FIG 36, the concavity

sideSwal$ 202 fof il elpagbine it membep 220 RvillVR duppdrted b? the 3upport piece
- which are fornmed generally circular. The first wall
25370 Alm, fevemefithat pickep bael bf qhieklyf slads idda deudofs dgptied in the
.disk tray 5 to extend to over the opening 16 forned
direetiothef emawaMianyinibe diFbetidn oppositaltd tHe Girbanaof arrow M in FIG.
constant clearance C defined between the | ower edge of
35 4n wehtirh Hestpickym haseadides, thhedgenTavind 22 afithet seeond side wall
over nenber 90 exposed through the opening 16 in the
2203 Ristpparted ptheplds 264 dprmeckatcthe fige end oF ther sippagdiece 253.
Thgrre%)érg,C Ie?gadltg ?hee éitnggsdﬁf’a‘% 'InrdOZrESb supporting the edges 227a and 227b of

the second side wall 227 is relieved and the engagement member 220 ‘is prevénted

from being broken.

Note that similarly to the aforementioned clearance definition member ”152, the
above clearance definition membcr 250 will work as follows. Namely, when the
clearance definition member 250 is housed in the compartment 222, there are defined
between the second support wall 252 and the second side wall 227 of the engagement
member 220 clearances smaller than the depth of engagement between the

engagement projection 221 and threads 144 on the lead screw 140, for example, a

74




the | ower edge of the device body 7 toward the

concavity 15. The projection 175 is provided to

prevent the cover nenber 90 exposed trough the

opening 16 from being defl ected toward the signa

recording surface of the optical disk 4. Mire

specifically, the disk tray 5 is fornmed fromrigid PPE

“(pol yphenyl ene ether) containing glass in 20% the

base chassis 101 of the optical pickup unit 6 housed

in the disk tray 5is forned fromiron (Fe), and the

cover nmenber 90 fixed to the upper side of the base
depthed0s! moL dhbrefopededhd tleanagte ddfimitime niengbet @50theRecond side

disk tray 5is fornmed fromal um num (Al). Nanely, the
wallsie?: efathexzngpgementhmeniber 220 inhdused Swithowr foneing ¢he 9€cond side

are forned fromdifferent materials, respectively, and '
- w27 pfthe prgagement ssatber 220 towast! the Inadrscrave 48l - Also, since the

expansi otg[iqf.rom each other. The |inear expansion oo
cleaianes Benition mppher 2505 Hgibagmentionsdn Ve, [g4en ¢f misalignment

lum numis about 2.4 X -5/ = and that _of iron is

bl B sngactae) miviecdom Lol gnd tsadt e if any cased due (o the
bRESOREY QR ottt Pubhomel ReBRE 720 s sty the pickup
b TS R ALY B B SRR i B between e socond
ali £.5.0 L0 Line i ficient,

sidh DA ECEE Lohl NS00 R RSS20 FELRRRER Ueoh R S85Ber 250,

lLar: ..
BT AR cORgEaR) Por D20 388l WS bR R 221 om
bellgf heelligdedad lmdreGRanithe dBEHSHOMY HRadt N4Q @3 HfiP and the Tead
touch with the signal recording surface of the
scrEpt i14@landi aigagemesteprgettion 201 froANBaMist dﬁsén'_gaﬁg@ Srdrhéakh other
e

wal | 170 has the projection 175 forned on 't | ower
dugigig enwfenteineofidhel pidagybasgdadand t hus the cover menber
90 _abuts the projection 175, which pernmts to prevent .
t hbloteothat imabre mﬂegsecomdosideamﬂghnéﬁgem edgagament prbjection 221

opti cal disk 4. _
provided thereon is movable toward and away from the lead screw 140, the hinge 233

provided on the engagement member 220 may be anywhere on the compartment 222
~ other than the base end of the second side wall 227. Also, the retaining projection
231 (232) to prevent the clearance definition member 223 (250) from beiﬁg
disengaged from the compartment 222 may be providedlon the clearance definition
member 223 (250) and slits may be formed in the inner surfaces of the first and s-eéond
side walls 226 and 227 to catch the clearance définition member. |

As shown in FIG. 21, the base chassis 101 has connected thereto a printed wiring
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Note that the screws 135 fixing the cover nenber 90 to
t he base chassis 101 are nmde froma |liquid crystal
pol ymer lower in contraction percentage. Therefore,
the screws 135 limts the base chassis 101 and cover
menber 90 frombeing thermally distorted. The second
to fourth walls 171 to 173 are fornmed to rise fromthe
concavity 15 in a generally circular form Next, the
FPC 23 which connects the disk tray 5 housing the
optical pickup unit 6 79 and the printed wiring board
17 provided on the lower half 9 to each other will be
boaelst61 hadingAs drivawircuit Fbhed3therédre AME Pdnied wiring board 161
generally U-shaped and thus includes first- -and
inchedes rackcacatied ongid eirsuit 80bsraétk hadbdg bovininpgiatigrn fommad thereon and
adj acent and parallel to each other, and a joining
- hapmonhied ob8he firing patteratalsorvasious klecfronictpasis duele s dornentor162
portions 180 and 181 to each other. The first arm ..
forpemnpestom @Othe P E dHeribleprinterbcirewd Znmonnedayr thg printed wiring
connecgtion_ 183 for copnnection to a connector (not

boﬁ&ﬁﬁj%%@ﬁaé%e qulli'élfk?o%ﬁtb‘ﬁfi%\:c? Eg%?i nit eg Wi ring

DPRY St Bobis; 15" a2 cwith e SNer Bt oq beihe,fixed with
 vinkig Srvd Biite fper e oF RIRE bt aae bpfpiidiih o1 being
fixfy i bIFGHE soaedts e K SISO R o5, IR0\ AogPR pickup
oA ROl G bl B gpagbonr

POrtld bvel 3HBmMbENSOERs forRb® R einak iog,hﬂihgyléw tHirB8gh _wh}}ch the

attached cover lay 184, the connection 133 can easil
objesiOMeCI(R ah@® difie tAPONBCHRNidRA dhehd @btieah Pickhh @mit 103 are

printed wiring board 17. 'Also, the first arm portion

expbB8&d npwiard e dThe opbink M catistles of ahhspeninged 66alférnibd generally
rectangular correspondingly to the moving range of the pickup base 114 to extend
from the inner circumference to the outer circumference of the optical disk 4, and an
opening 166b formed generally circular correspondingly to the shape of ‘the disk table
18 and contiguously to the iner-circumferential end of the rectangular openiﬁg 166a.
Also, the cover member 90 has formed thereon an abutting portion 167 the top of the
motor housing 145 for the feed motor 141 on the pickup base 114 formed on the base
chassis 101 abuts. | | 7 | ,

With the cover member 90 being fixed with screws 135 to the upper side of the

base chassis 101, the disk table 18 and objective lens 108 on the pickup base 114 are
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The second arm portion 181 connected to the first arm
portion 180 by the connection 182 has forned at the

end portion thereof a connection 186 for connection

to the connector 162 provided on the optical pickup

unit 6 housed in the disk tray 5. As shown in FIG

38A, the second arm portion 181 is fol ded back at the

end portion 18la toward the open end of the | ower

half 9 and extended toward the disk tray 5 and thus

t he connection 186 is connected to the connector 162

of the optjcal pickup unit 6. 80 Al so, the second arm
diseste Bﬂwgféfl&r@lgﬁdﬁ%leaerﬂagwét Alssoiwhen(the mioter leeisisigt W5 for the
£ reﬂgriﬁie nupber 18 é@g@rd t he open end of the

Geg JRQUOR At auts dhe gear sile elethisabuging pertionok671 the paxst member 90

mewhat set back from

R 32 1 DB R e 2556 By s
e b HOLF Qe SR 06 Rouselia edmbror habsingddss o

08 0 S L0 R, SO 5 B ey 5,
5 G 140 et e A ASHRE HRRGH R g 1 n e

cover lay 188 is

dii]shﬁfasﬁ SCRNgho}MnPRICG, | 3¢ %@aﬂrmg?, \@h@ctfo%@f ﬁletn{b%g rfbgfogﬁngé part of the

of the portion of the second™arm portion havin

cohbavityoy®r $iaye URScadr anEBerl HERE PRed VRS 98RA5 15 Afe Wald) chassis
that of the other portions including the connections

101§B 1ardoskBP attddhed ab alie bass olbs BRI 10100 rtHuRN %8 bh1b&eA%rom lifting
fixed to the bottomof the lower half 9 but is

fromp theptancayioynl § handoprevents tenmaBlsurfiice of aidlcd ver MEEbSHS0 and the
t he device boqy 7 as the disk tray 5 is noved, as

end Rbilie enenmcEno Bom seratclisg thowignal reberdimnairfage b8 heodptical disk
“the second armportion 181 shifts in the noving

4 direction of the disk tray 5 as the latter is noved,

a h%bvm in FIGS. 39A to_39C.. Note here that the
| Zﬁ%‘? B GHNET BEmben AV isfrrne hypunshingeamadunipumiplathe On the

lodfe%\gfcfe ct}atlhfa cover member 90, there is disposed the flexible printed wirinig board
119 connected to the pickup base 114. On this account, the cover member 90 is
prepan_ad by punching the aluminum plate in a direction from the lower side toward the
. upper side with a consideration against any burr which will possibly spoil the flexible
printed wiring board 119. Thereafter, the. cover member 90 is deburred along the
edge of the opening 166 and along the perimeter thereof,

The bottom plate 91 is also formed by punching an aluminum plate. The

bottom plate 91 has screw holes formed therein, and is fixed with screws to the
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9 and fornmed flexibly deformable, of the second arm

portion 181 is generally a half of the noving

di stance of the disk tray 5 and the boundary thereof

with respect to the connection 182 is generally at

the m ddle of the noving range of the disk tray 5. In

ot her words, the second arm portion 181 has a

necessary mninmumlength for the novenent of the disk

tray 5 or alittle larger length. As the disk tray 5

is noved, the 81 second arm portion 181lis noved to

outside the lower half 9 fromthe boundary thereof
coinphrimespetdt fromtihe wovtreeideonf 182 biseedhdstist M1 bR in the
of the lower half 9, and thus bent at a base end
cpoperitmentl 31 lof thredisbfragril t Heus, diabottantplat 91 Hesetfeldi @@nected to
body 7. Al so, when the second armportion 181 is

theobase chasss 1AE Wwitwde baskfchassis 1101 beimpubeld tight betwdea the bottom..- ..

device body.7 with bending of the end portion 18la

PlaeP band pexar mepmahes 90connect i on 186 formed t her eon.
5is ejected to

Morg specifically, when the disk tray 5

out@?"’dg‘”ﬂa@tﬂé@i%’é Pusing the disk fray o ik Yese tlild rangglisk table
18 U B, ol S 550 e s foro
eI IR ey s POvn3S ERCT It rencadipy d3 o ebien st to four
W B e B s B £ U tovard the

o SRt SR TorAReA e hide BTt fonr e 0B ¥ rray 5 10
okl SEGAKORARE BT i IRIPL IS, DR 0 s

cohstafie tlehnes ColsTitRd HebwbditiRereaRs _eag&ngf&dlpﬂoﬁ tiy(\)/ée Fagcing the

portion thereof near the connection 186 is re
cohoawity i16 andith toyvert himbReOP¥xpbd HHISHEPthS FFRWNGL 16 in the

set back toward the connection 182 and on whiCch the
copeandty 15y 1h3Bisi demtnaoBetherelisysovided a projection 175 extending from
the lower edge of the device body 7 toward the concavity 15. -

The projection 175 is provided to prevent the cover member 90 exposed trough
the opening 16 from bning deflected toward the signal recording surface of the optical
disk 4. More specifically, the disk tray 5 is formed from rigid PPE (polyphenylene
ether) containing glass in 20%, the base chassis 101 of the optical pickup unit 6 |
hous’ed in the disk tray 5 is formed from iron (Fe), and the cover member 90 fixed to

the upper side of the base chassis 101 and exposed through the opening 16 in the disk
tray 5 is formed from aluminum (Al). Namely, the disk tray 5, base chassis 101 and
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even when the bending 187 of the second arm portion
181 is formed near the connection 186 with the disk
tray 5 being housed in the device body 7 as shown in
FIGS. 28B and 39C, the |load applied to the second arm
portion 181 due to the bending can be reduced. Thus,
the second arm portion 181 can prevent the circuit
pattern 82 formed on the FPC 23 from bei ng broken due
to a cracking taking place in the end portion 181a.

Al so, since the second arm portion 181 reduces the

| oad applied thereto due to the bending 187 forned

covea merhizer Orave doinmsd 186, differens nintdrials cespeatively,and thus different
.increase the distance between the connection 186 and
inpeordficignt 8F limeart Hermahrexpinshomufrongeddieothiesk The diyiedr expansion
into the device body 7 in order to reduce the | oad
cagfiticaid of PREhés aboeh d.8axmi0BanmPC i lof ulmntioutnhis about 2.4 x... .
bendi 2‘% . Thus, the second ar msoorti on 181 may not
yand

1(h 3’ dhatrof iroarigeboutvi? ¢ HOWm gEdvant ageousl y | ead

to reductign of the cost of manufacture. Further,
| J%ﬁ PCe b Bttyreqorder/plagery b isor arioptpsyasion andde diskyigay 5, base
L0 0 S SR i o vt
0 B 5y S B RS da e e coorien
| oad t he bendi 1 .
g PR Sopy EARSeE BRabl? o BusiBie’ alO v ipeRlet pas he
watB16628f HRONCEn ﬁrlog@?ingol(%h@e | ﬁ%a}cﬁ@%wﬁ% & 4. The

disk tray 5 1s House nto the devi ce bod

deBEQSE Wall 66A WANpERMIYERE infdh ?licﬁﬁg Qb@gﬂﬂﬁﬂg si%galﬁt_péording

t hi nner design of the déevi ce  body at t

suffdcd@bthicupticavdisk UavodkAsh Al tha eBRELVAONET. alThe Rt WAl 170 has the
m ddl e of the second armportion 181 thereof so that

préjectiod 175 dornked omdghloveetatgeroftthe waglbedy 1704¥nd thithe cover

the rear end 5d of the disk tray 5 when the disk tray
megnties Ioatsrsithienprojeiction 175, which permits to prevent the cover member 90
from being deflected toward the optical disk 4.

Note that the screws 135 fixing the cover member 90 to the base chassis 101 are
made from a liquid crystal polymer lower in contraction percentage. Therefore, the
screws 135 limits the base chassis 101 and cover member 90 from being thermally
distorted. |

The second to fourth walls 171 to 173 are formed to rise from the concavity 15 in
a generally circular form. |

Next, the FPC 23 which connects the disk tray 5 housing the optical pickup unit 6
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device body 7. Moire specifically, when the disk tray 5
"i's outside the device body 7, a clearance 190 is

defi ned between the disk tray 6 and device body 7 as

shown in FIG 39A. Therefore, when the flexible

second arm portion 181 is deflected generally at 83

the internedi ate portion thereof to bel ow the

cl earance 190 downward at the tinme of housing the

disk tray 5 into the device body 7, it will be caught
~nearly at the mddle thereof between the rear end 5d

of the disk tray 5 and the device body 7. Note here
andh@ik prﬁhtécf‘%uﬁl? bésud I‘hgrd%ﬁ?t‘l&f oh @e 18RePhAY i9d@deach oth%rlwﬂl be

general ly at the m ddl of the second arm portion
deR@itRd. t P& shbWindintBIGI8ehaRPC 23 id fsherdiNAI&hahed AR thus includes
second arm portion 181 hi gher than that of the rear
- firsthghdpcbhd Brrh bptiodh e84 €81 Woabéing lindhs ladjacant &md parallel to-
once ejected to outside the device body 7 is housed
catlaotharntnd thpidiagi patiohdd? for t¢dmeotiollof the filse ané seochd arm
armportion 18 1, higher inrigidity, is prevented
pOftiQJWISBelinddiSdébleedtet&eLo bel ow t he cl earance 190 while
the rear end portion 181b of the second arm portion
18The fissharmipertion il 89 hys tonmedwt thef frescemd therdod ajnomnection 183 for
assure a positive novenent-of the disk tray 5 into
CORIMETIgR P deCanpgtor (npleshown) peoyided padhe potipsy of the pnnted wiring

bogi8h AL ok B AR gih i Ror oD E08 GMFEA B9V ey i t increase
| th%ﬁé‘lﬁég St R borsio R c A snab ot Ry, e B Porsion 180
he U0 P Bl a8 i B g v

gjﬂat lobe? ?aft*@ ARtk %?ﬁl'i\ n(ﬁ%ktgéas cé%fhe%ﬂ)? hﬂ tgﬁﬁrggt%m of the

e recor /"Bl ayer spln
pnﬁ@ﬁ%ﬁmghfba@@tl'?c algiflieStheHirs ar: 019 Q'Qbrlpajs tﬁb reﬁﬁ' portion 180a
202 to control the spindle noto the opti cal

TR L D 28 80 gl 15
easily be connected to the connector on the bottom of the printed wiring board 17.
Also, the first arm portion 180 is fixed to the lower side of the lower half 9.

. The second arm portion 181 connecfed to the first arm portion 18{5 by the
connection 182 has formed at the end portion thereof a connccti(_m 1'36 for connection
to the connector 162 provided on the optical pickup unit 6 housed in the disk tray 5.
As shown in FIG. 38A, the second arm portion 181 is folded back at the end portion

- 181a toward the open end of the lower half 9 and extended toward the disk tray 5 and

- thus the connection 186 is connected to the connector 162 of the optical pickup umit 6.
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4 being rotated by die spindle notor 201, an RIF
anplifier 203 to anplify an electrical signal output
fromthe optical pickup 103, a servo circuit 204 to
generate a focusing 84 servo signal and tracking
servo signal for the objective |ens 108, and a subcode
.extraction circuit 205 to extract a subcode. Also, the
recorder/player 1 additionally includes a recording
system i ncluding an i nput term nal 206 connected to
the host apparatus 2 such as a personal conputer or
the like to receive recording data, an error

AlGO[ the GeésHl ARCHEHIBA 181 i€ blHed B £ BoifiRlGagicRicHGhith a reference
correction and encodes recording data supplied at the

nuinitieu 1l 87 efottaad thediPen end o ehdl fatephalfior cui t 208 to
nmodul ate the error-corrected and encoded data from

t halsy, tugdcoddrm podioa I&ddesdittaghal thertioh 12 @Pobition semewhat: set-
record the nodul ated recording data. In addition, the

back dmmieh¢ phdypertidn IRt oakesrdatheptcaybetidn $§2 taccover lay 188 which.
i ncluding a denodul ation circuit 210 to denodul ate

enhanegs dag dgidityrat the scepdiasal poitisk 181. aThet ISothe second arm 181 is
correction/decoding circuit 211 to make err

larges wﬁldﬁﬁﬂmﬁ@dmw gamewhatshberk Gemdhe é@@mgapa 18 feward the

A i o 4 7
B A o A
Lt 215.
e 8fﬂie;§§cwa%®§éraggrlzaa%%mg S Shed 44 rn
o R O M g o
anfhd 51?16@ e6ad 511?1? P CPél 41 5t é%%dtta §he g{)@éﬁnt&f Rh&1ower half 9

102. The notor con circuit contro

buSRi e D168 thetbnhectiont BiEinté,NedaBtdusdlie, hé Heﬂc@bo?% 7 as the

" CLV (constant linear velocity). Mre particularly,
disRetagr5 iscbvéd)las ehowh iid FEGS. 3RAtand!383H. healsp) the ibend@E AR of the

201 for the opt|cal disk 4 to be rotated at

second arm portion 181 shifts in the moving direction of the disk tray 5 as the latter is
 moved, as shown in FIGS. 39A to 39C. "

Note here that the length of the portion, not fixed to the bottom of the lo;.wver half
9 and formed flexibly deformable, of the second arm portion 181 is generally a half of
the moving dis‘tance'of the disk tray 5 and the boundary thereof with respect to the
connectioﬁ 182 is gcﬁerally at the middle of the moving range of the disk tray 5. In
_other words, the second arm portion 181 has a necessary minimum length for the

movement of the disk tray 5 or a little larger léngth.  As the disk tray 5 is moved, the
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CLV on the basis of a reference clock froma crystal
oscillator and a clock froma PLL 85 circuit. O
course, the optical disk 4 may be rotated at a CAV
(constant angular velocity) or at a conbi nation of
CLV and CAV. The above optical pickup 103 includes a
sem conduct or | aser which can emt a |ight beam
havi ng a wavel ength corresponding to the type of the
optical disk 4 set in the recorder/player 1,
obj ective |l ens 108 having a nunerical aperture
. corresponding to the type of the optical disk 4 and
sedoindrarfoquutes 18 hie nidvglito besideetit 14veet Haldfrohethe boundary thereof
sem conduct or | aser, photodetector to detect a return .
withgrespeot denther eomsetiomll 8ifted4p the bottomhehthe dawenpalf#t, and thus
recorded in the optical disk 4, the optical pickup 103
- beptyat 4 fhase eid partiosf 1§ Hethesenfcanddthenalravasert dfathe device body 7.
tagﬂfrd | evel and controls the sem conductor |aser
%9 arien thesgeend arny pertiony k& ismmeredvinite ithey loveschalf Agit is housed

.data tp the optical,K disk 4, die optical pickup 103 .

- iR fbulodchiBon ek dhending of ol 50R Regiien Plar eivgt having the
- hi r than the standard |l evel for the data

_C¢n§§§€1%i%¢:§)rgngﬁﬁ%@.t he seniconductor |aser to enit a

| a ' r th d wite an ad, the optical

pi yﬁfoé %gfﬁp? Fg?’e%ﬁeg' {]‘r?ecg%l? &y 3 i?e%lﬁ&?‘i%? HBtSHE“t qhggciewce body 7,

' L 0 h i gnal .
S50 abF gEph Te Fh L@ ebid b by hefisd Gised to outsice the
e r : 3 | [ of .
ARSI B, Tand fho BEMIRI{RT RUBHAR] Bk S ERAKER, B s shown in
FIGRI3DAy Mext0hi @6 MR 48NS @rhyfed ﬁﬁ&*&ﬁ@ﬂgﬁb& 460y 2P afld also the
bi axi al actuator or the |like, and noved by the dri Ve
. seammhami portidnn1 81 fsastsinoged iifi9hé ABvieabally 9 diobdding 187 shifts

optical axis thereof on the basis of a focusing servo
towaghtlie enddportioa 118lackishgwdi inefiG. GYE e rHiendintichahe tdisk tray 5 is

t he optical axis.thereof on the basis of a tracking _
fullg howsedi igathe deviee dbdy @, fie seopid Aive poRDA KInellBhee te bending

RF signal, and focusing and tracking o '
187 formed near the connection 186 as shown in FIG. 39C. '

- As mentioned above, in the second arm portion 181, the portion thereof near the
connection 186 is relatively lower in rigidity than the portion thereof somewhat set
back toward the connection 182 and on which the cover lay 188 is attached. Thus,
even when the bending 187 of the second arm portion 181 is formed near the
connection 186 with the disk tray 5 being housed in the device body 7 as shown iﬁ
FIGS. 28B and 39C, the load applied to the second arm portion 181 due to the bending

can be reduced. Thus, the second arm portion 181 can prevent the circuit pattefﬁ
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86 error signals on the basis of the electric signa
output fromthe photodetector included in the optica
pi ckup 103. For exanple, the focusing error signal is
generated by the astigmatism nethod, and a tracking
error --signal is generated by the three-beam nethod
or push-pull nethod. Wien in the playback node, the RF
anplifier 203 provides the RF signal to the
denodul ation circuit 210 while providing the focusing
and tracking error signals to the servo circuit 204.
The above servo circuit 204 generates a servo signa
fofiaéd phaydFPIC of fidie beiid Baken Wius ko 4. crXifyg taking place in the end
specifically, the servo circuit 204 generates “pbased
podtiom 18 zcusi ng error signal supplied fromthe RIF
anplifier 203, a focusing servo signal with which the
--f odksa, rsipcerthe sespiminaim perttme8 Iz sadacesathe lbad edpbied thereto due to
tracklng error signal supplied from the RF anplifier
the bepdiag t18d cloimed siear theségymettion 1 86,vibiis hot hecessaay Ko rigerease the
‘ error. signal becones zero. Then, the servo circuit
dxmed?eéw@e@etq@@nmsi%a@mhmdm& k8'hat thertime ofihgnsing the disk

to.,a drive circuit in the objective |l ens drjve

trayrel A tendevice hody 1 in pﬁterdgtrp@we thpilead, apnleei torthe second arm
(ive, circul es t xi al actuat or, t he basi.s

Pogfontﬁsel @‘&fﬁéf‘ﬁgeﬂ 83\70 ‘{jn C S0 ECHE‘OB 8d anax; ot have any

et s B VBB 60 23 82340 2 g o

ggjﬁ art 3?{/%16 F%H Sce?)(?giﬁ og revrggtfsg:d%rg;?layerolc P?S P Yfhited in thickness

veERBS MRS SoBIGR o0y HleRt) W eigh o
- thef3faba Sitiers HiRCmIELe 2dak %éaﬂogea h&etﬂé:h{rﬁﬂeﬂ N@le wﬁmgt 187 SHBuld be

the RIF anmplifier 203 provi des e extract
madle 16 QO GathArel QuiiRureCAitt ok (kd Idadith Bd @eﬁﬂinghl?w Will be larger.

thus be able to identify address data etc
However, since the second arm portion 181 can reduce the load to the bending 187

- when the disk tray 5 is housed into the device bedy 7, the present invention can meet
- the fequirement for a thinner design of the device body 7.

- Note that the FPC 23 has the cover lay 188 attached generaily on the middle of
the second arm portion 181 thereof so that it will not be caught between the device
body 7 and the rear end 5d of the disk tray 5 when the disk tray 5 is housed into the

‘device body 7. More specifically, when the disk tray 5 is outside the device body 7,a
clearance 190 is defined between the disk tray 6 and device body 7 as shown in FIG.

39A. Therefore, when the flexible second arm portion 181-is deflected generally at
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An input termnal 206 is electrically connected to an
interface such as SCSI. (small conputer system
interface), ATAPI (advanced technol ogy attachnent
packet interface), USB (universal serial bus), |EEE
(Institute of Electrical and El ectronic Engineers)
1394 or the like of the host apparatus 2 such as a
personal conputer or the Ilike to receive recording
data for audi o data, novie data, conputer program
conmput er - processed data or the Iike fromthe host
apparatus 2 and provide the supplied recording data

tht dnfchBedite GorGon KReédfad/ s dhagleafance! 190 JOWnwhhe at the time of
above error correction/encoding circuit 207 makes an

hamsingr the cliskr tegy 5 dntoethe eidvivg tode !V, dswill BE caoglagrearly at the middle
i nterl eave Reed- Sol onon. codi ng) or Reed- Sol onon

- thereofibetveGo thenganersi pt ofvthd disktthey andthedericedods 7and
encoded recording data to the nodul ation circuit 208.
HaWotg heieghat-inghe FRCa2H thetayer 130188 providedcganerallyi agrthe middle
tables, the nodulation circuit 208 converts the ,

of dhe prcoad armg pertion: Bepakeyythe atsadipngencrally #rthe gnigdle of the second
dat a,, an%i r.ovi des the giﬁa to a recording circui

ariRstiohd $1 BUHea e I e Te00 e ESTOR Uy dhligpfore, when the
aific BRY S s eGPt B Busisde SYIo6 DOgH) 15 HEISED gk 5P dug device
bl o T B SE P Seerity Horgou 1 AFy bE G Fisi g i Playewed from
bej 4CHRES & b iwgﬁl‘%?é’%%‘ab%% 1 IS 1 Rt S8 TR B of the
sotind b mofide? K1 Nter B BeREG A S BONGAONS S Penk 8! dsure o

poditive mihRuRLt-8f theUidkeedy e AeOGivEE SddyCri t 211 nakes a
error correction and decodi ng of data supplied from

t hiegle MRsicatdep/pliier dUidnsidéled A8 havil Beavdedegbdd gbove will be
data to the output term nal 212. The output term nal
degtiibell Sondeening iitsadifopit configuration.

The recorder/player 1 according to the present invention writes data to the optical
disk 4 by projecting a light beam to the optical disk 4, and reads data récorded in the
optical disk 4 by detecting a return light from the optical disk 4. As shown in FIG.
40, the recorder/player ! includes a spiﬁdle motor 201 to rotate the optical disk 4, a
motor control circuit 202 to control the spindle mbtor 201, the optical pickup 103 to
detect a return light from the optical disk by projecting a light beam to the optical disk
4 being rotated by the spihdle motor 201, an RF ampiiﬁer 203 to amplify an electrical

signal output from the optical pickup 103, a servo circuit 204 to generate a focusing
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connected to the aforenentioned interface of the host
apparatus 2. The read data provided fromthe output
term nal 212 is displayed on a nonitor connected to
the host apparatus 2 and converted by a speaker into
an audi bl e sound. The user's control wunit 213
generates various command signals for operation of
the recorder/player 1, and provides the signals thus
generated to the control circuit 215. More
particularly, the user's control unit 213 is provided
Wth an eject button 213a, and in addition, with a

ser @S Qighal Whl OBackindd séiQo Stighdl 1 ithe MjediReoeds N®3daha 4 Qubcode
an optical disk 4 set in place on ghe di sk tabie 102,

exdraplioy ciRbit 205 24 xtrhét Shdidode cadlRy, thiatedorde@phiyeed ddditionally
the optical disk 4, and a stop button 213d to stop the

inckdes d @ocrdilgAytal inclpdingt 4D ixput fermi@Xin00é Lonidred tdéhe host
user operates a keyboard, nouse or the like of the

appesitusap pactaiss p&sotdl eompatdr obulhé like Bl Beeiveaecordinguddtgran error
213b, play button 213c and stop button 213d provide

carggctionfescating sirgria 07 pthagtb apkes emot ceirgetion and epcodes recording
signal, etc. to the control circuit 215 fromthe host

dagp suppliedsatthei mpuhterininad r3te @ nnidulasionveirenin 30§ to modujate the
a EP-ROM (erasabl e progranmabl e read-only nenpry) or, :

erfoeorierted ang engqdadotata %t%n sheopizcuib 29 buandcd Froopiing girguit 202 to

rodit o b lgiod aseouteodath 18 AHBLRBriFoamer lapag includes a
PR e iaeBaines Spnpiubtiih cRep 708 o, dihoialo SPad, data from
b, Biskr 4 B confh R uPUabRI *Grodf F41, Y e eror
coh%&tﬁ'(’ﬁgdécfbdﬁ% ]pf Qﬂ@[&i’eﬁ'joﬁﬁ&gde@aﬁt H?'J‘gi gfé&taarﬁegﬁ@g?rt% 1 p;clln 212 to

program are ornmed 1 n an area ou

prév¥ife the&SorodrRAfAOd RcBded Q4TI TRE &é&dggeﬁﬁl RIOREAY includes

area, that Is, Iin the outernost-circunferential area

a I%Sﬁgf g@ﬁtroﬂ uhif 7B UASRIRpHabPa bomRd! S ok AERvice, a memory
214 to store various control data etc., and a control circuit 215 to control the system
operation. ,

The above spindle motor 201 has provided on the spindle thereof the disk table
102 on which an optical disk 4 is to be placed, and it rotates the optical disk on the
disk table 102. The motor control circuit 202 controls the spindle motor 201 to rotate -
the optical disk 4 at a CLV (constant linear velocity). More particularly, the motor
control circuit 202 controls the spindle motor 201 for the optical disk 4 to be rotated at

CLV on the basis of a reference clock from a crystal oscillator and a clock from a PLL’
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are stored TOO (table of contents) data such as
address data on- -data stored in the programarea and
address data on data stored in the | ead-out area.

Also, the feed notor 141 is supplied with a pul sed
voltage to feed the optical pickup 103 stepwise. On
this account, the nenory 214 stores a nunber of wite
and read steps (A required for noving the optical

pi ckup 103 in a range from a begi nning (HOVE) of the

| ead-in area to an end (QUT) of the outernost

| ead-out area, in which range the optical pickup. 103

cifkRft. T et Rl thé l%gﬁ%:ﬂedigﬁtéi ?r@lyhgtif ?J\méd &5a W{cg{i&tam angular

FIG 41. 1t should be noted en the optic _
ve%c{iﬂlywﬁrﬂtoﬁcé}ﬁﬁinlﬁﬁiéﬁﬁﬁ@}ﬁtaddr@Aﬁnd position. (QUT), it
W

nmechanically be limted from novi ng and cannot

- MOTBe fablbd @Eti—&aﬂ- Pitlapot® incléd s GUEERGESRER R  laddtSwhich can-emit a
optical disk 4. "AlsO, the novable range of the optical
lighit lsatp hbOhgCawabelesfthfdoetbspOnding 65 itel 9Pe of Heoptiddddisk 4 set in
the lead-in area in the optical disk 4 so that the
thopiconter/phiyek lipotfjeGivedens pOS haviug laynumesitall fpdrthat aoiresponding to
the lead-in area. On this account, the- nenory 214
the sypehef the opteal alisludband evhicht épans¢Bfher Hgioti besdn fepmitted from the
nmovement of the optical pickup 103 from an - ] :
sefipadneter laser; photodetestor & dpiest 2 reswn(light fsfm theeopsial disk 4, etc.
i ckup,103 to the  beginning (HOVE) of the |ead-in
Vhgn seading: fatanecerded da| the; digk fhatheqppticpbpiciup 193 sets the
IN pasition, it will nmechanically be limted from .
outRRy iogéf“‘a%n‘&% Ornf&%r 0.7 pAagard lﬁvsgraaﬂ;ﬁon?ﬁ& ‘he\sgpligonductor
rapge of .the.opiic pi gku 03 extends, fromthe. . 90..
Lasef 2GR B a0 188 lsnt iFt Bl gty datd, & e brigal disk 4, the
e e lead- r | ra . he .
ot pheifte, foBeh B seilooRoiBar e S BtYol A b lgvel igher than
a4 ] oAl pi - .
s 0T OB Klegbhf AR A Ao et
laser light. For both data write and read, the optical pickup 103 projects the light
beam to the optical disk 4, detects a return light from the signal recordiﬁg surface of
the optical disk 4 by the photodetector, and makes photoelectric conversion of the
detected light. Also, the objective lens 108 is held by an objective lens drive
- mechanism such as a biaxial actuator or the like,vand moved by the drive mechanism
in a focusing direction parallel to the optical axis thereof on the basis of a focusing
servo signal and in a tracking direction perpendicular to the optical axis thereof on the
basis of a tracking servo signal.

The above RF amplifier 203 generates an RF signal, and focusing and tracking
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account, the nmenory 214 stores a maxi mum nunber of
steps (C) for the step notor or feed notor 141. The
maxi mum nunber of steps (C) includes a nunber of extra
steps (D) applied to an area inner than the
i nnernost-circunferential position (IN) for a
positive arrival of the optical pickup 103 at the
i nnernost-circunferential position and also applied to
an area outer than the end position (QUT) for a
positive arrival of the optical pick-up 103 at the
end position (QUT). In the areas to which the nunber
ermr signafsos theasisf the elaspiiq Bgnal onepus prome she phasrdgectozincluded
mschanl caII limted fromnoving, that, is,
m. plagl gickup ] %ahl For grauals) 616&9%an gwor igmalds ggnerated by the

not or. 141 plied wth an addjti onal
- ashginatigm %ﬂsﬂ ( 208 ¢ r%aqukgd CHEF Signalris s%@vaxaéed

mifhod & frmfchethott  WESH 3T i PlBEK, ity Qb RE, piplitier 203
or§fites MECBE D i A PSRN 68210 SR R Sludd e focustag
ant 1Bkinf ol SEkito WREEerdo BROLE B, 10 1 Tt e posit | ons

of Tho gb?@e[ & 3 cREEK YB4 Jg%ﬁexra@g @i ﬁtgﬁglg);]d? rﬂlt&ﬁ)acﬁ P optical

‘of th n area as cal

disti $K ¥iok® s%cﬁ?éaﬁ tHel"B%rch @ﬁ‘éLﬁPQO@ béfeatbs, AaRed WRRY foR8siAg error

power to the on-core coil 44 to cancel the magnetic

sighal egpplell frbe thBRPtangilifiercl03Ng fobesiRg 88O sighal with which the
magneti cal ly and thus di sengagi ng the engagenent

foomimgaerrasigial bécdrivs s kanidrtayedod & oncking eervyaip@aknipplied from
concavity I | of the 91 device body 7. The
ther BFoamplifipl 20%r a Irackingt saree eignak wathowhidhu fet tramiﬁngﬁror s1gnal
will be described below In the recorder/player 1, '
bewacsSmw adhenstthegervecthentitsid4movides tufysusing anderashiing servo
%w de shafts 105 and 106 at the opposite ends of
: mgpgl@ P ardrije cirgya @@Wohmcggq |emg drive mechanism included in the optical

pickup 103. The drive circuit drives the biaxial actuator on the basis of the focusing
servo signal to move the objective lens 108 in a focusing direction parallel to the
optical axis of the objective lens 108, and on the basis of tlie tracking servo Signal to
“move the objective lens 108 in a tracking direction perpendicular to the optical axis of
the objective lens 108.
The above subcode extraction circuit 205 extracts subcode data from the RF
signal output from the RF amplifier 203 and provides the extracted subcode data to the

control circuit 215 which will thus be able to identify address data etc.
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mechani sm 109 adj usts the inclination of the guide
shafts 105 and 106 so that the Iight beam projected
fromthe objective lens 108 will be incident
per pendi cul arly upon the signal recording surface of
the optical disk. The elastic nmenber 126 di sposed
inside the housing 125 for the skew adjusting
mechani sm 109 is hardened with the adhesive 133.
Thus, even if the elastic nmenber 126 is plastically
deformed due to conpression by the adjusting screw
127, the skew adjusting nechanism 109 can nmintain an
appmoinpibtesminal oS @?ec@fcaﬂh ecogoeeted shafnt ntafaceaptrh as SCSI
106. In the recorder/player. 1, the disk tray 5is

(swpld corputs Yistesn deteripes)d ATARS (B@WCVCI ftwhnm aﬁﬁeg:hafwnt packet

optical_disk 4 onto the disk is time,

 inigPiped; i emioral Serial bionetih dneivuieroft lcsiicst 2 Baptronic
Egioers) 1 08 ot Ak i fhedhoa anperatay 2 sult s paisipopal Geraputdr or the
1k 1 i PRt A v (it OGS L atigRb il program,
col;r*g:m&-pp&ets?erdoda?g bt 81 lﬁéff’o ﬁg%&} é@éeir&%s %a% ré%de@w supplied

rection opp03|te to ¢ on r'r OW

eof held
rec%?&?ﬁ gla?&cfﬁlfiﬁ e rm\%%/%ﬁ&;duggfé&f&m engagenent
ProheCidngfe 11 H&heﬁgﬁé’% énh@d]hg""e&n&ﬂ“ Sy7of nﬁdk%s fu  ertor
device body 7 on whic e engdgenent projection 1
coir@ctﬁ:fnﬁéﬂcﬁ@ﬁfgu BhEW s ma erads Sintérléaye S RREE-Solomon codmg) or
di sengaged from each other, and the ejection nenber
RetdSotuindyy PhoducoiCodipg | gl %&ovﬁés pthev iegi@g-cofretied dhd kencoded
tray 5 forces the rear wall 9a of the lower half 9 and
redohdiag t ldatadi &k tHer ayo8ulatdore) ertwd @08. of Hbmnge\mg&—to-ten and
body 7. When an optical disk 4 is set in place in the
eighbtesivteey coBvefsiorhabltiss khe medubitiandeirauie 208 skenvertsy the supplied
IS introduced by the user into the device body 7, the
8-hitwgaerdingdata ate) o da-bit datprandipmevidep theydata tha reperding circuit

|l ower half 9 noves forward in the direction of,
209. The recording circuit 209 makes a recording compensation such as NRZ

(non-return to zero), NRZI (non-return to zero inverted) or the like and provides the-
processed data to the optical pickup 103. |

The demodulation circuit 210 has similar conversion tables to those in the _
modulation circnit 208 to convert an RF signal supplied from the RF amplifier 203 |
from 14 or 16 bits to 8 bits, and provides the converted 8-bit read data to the error
' cénnection/decoding circuit 211.  The error correction/decoding circuit 211 makes a

 error correction and decoding of data supplied from the demodulation circuit 210, and
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arrow-Hin FIG 19 until it gets in touch with the arm

portion 70 of the pressing piece 46, and the arm

portion 70 is thus pivoted in the direction of arrow G

in FIG 20. As the armportion 70 is thus pivoted,

the pressing portion 72 of the pressing piece 46

presses the contact portion 57 of the pivoting piece

42 to pivot the pivoting piece in the direction

opposite to the direction of arrow E in FIG 20. The

pl unger 45 connected to the connection 58 of the

pi voting piece 42 has the insertion shaft 63 thereof
provides thedlate tpthernuéputiermainalc dt% cbhe outputgigeminal 212 is electrically

magnetically attracted by the magnet disposed, in_the
copRectest &0 S pfargmentioned ipirstase AfaBe host epRaramy Hut Thafepd data

caontagt wi.ith the pressinhg portion 72 of the r.essin
proyided: g T uiTie SRR AR e IASH D PRBRRFOINEREd 10 the host

BB T R T SR, ©
R e TR —

e AR i 0 0 4 o

M%ﬁ%ﬁ?ﬁ%ﬂ&%%ﬁc 4 B&lt&fiéﬁﬁtf%i??&r @f&%e?witﬁ an eggct button 213a,

di spl acea e plVvoting plece can :

and &Y §ddi_ﬁ8n,|0\9ﬁﬁ aGEcd?@blutteR 293b BSbhAGHHR\GTRedi8ihg diqa"ta toSan optical

excessively pressed by the pressing piece 46, thus

diskes et id ?&c&%xﬁﬂﬁo&i@kttﬂﬁe. 2, gﬁ?lﬁlﬁton JiBésto bl read of data
pl unger 45 and pivoting piece 42 are held pivoted in

redofdeddinr the toptical aliglos; 4l 4 stoptaittdnr2d tito stopf thareasd lnd iplayback
FIG 20 against the force of the torsion coil spring
op&ationss tHFor eghmpid, mien dingyesdr iopetatesq Jpaybpad, mmusé br tfe like of the
the pivoting piece 42 is pivoted in the direction .
hogtmppsiatus 2,dhe hisctbuttok 215, vicond buitprE? 13th plasnbeitpanahic and stop
piece 41 is allowed to pivot in _an increased range in
buttore 2434 previde resord siagvsignalnplaybarkestarisignal, stop signal, etc. to the
control circuit 215 from the host apparatus 2 via the interface.

The above memory 214 is a EP-ROM (ecrasable programmable read-only
‘memory) or the like, for example, to store various control data and programs used in
the control circuit 215. More specifically, data stored in the memory 214 include
various control data for the feed motor 141(step motor) to move the optical pickup 103
radially of an optical disk 4 set in place on the disk table 102. |

Note here that the optical disk 4 has a leadn area formed in an

inner-circumferential arca thereof, a program area formed in an area outside the
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engagenent portion 48 is positioned on the noving

orbit of the engagenent projection 11 as shown in

FIG 20. As the disk tray 5 is inserted deeper into

the device body 7, the engagenent projection 11 noves

in the direction of arrowHin FIG 20 while pivoting

the bevel 49a forned on the end portion of the body

49 of the engagenent piece 41 in the direction

opposite to the direction of arrow D, and is engaged

on the engagenent portion 48. Thus, the disk tray 5
- and the lower half 9 of the device body 7 are engaged
leadrie aictn, cindea Jeatlsowhoem forméd @utsids; thehprogfantdrem that is, in the

menber 30 is pressed back fromthe rear wall 9a of
outpemgsgwisennigrentl arca thereet tlovihe gubtoderdatnin thadealin area, there

mhlle (of0) reSS|n the coil spring 28 by the flange
-argodored wepd- ?@ﬁﬂw@m &ip sgihae aﬂ@@SSed@tamﬁa@nst@ted in-the

t he side e front end 5a is retained by the
ProghAFh AFaRetRd 9é¢r«ss 242 om dafa %‘HW g the ﬂﬁf‘élr‘?q%eﬂ#?a 28ls0, the feed

m?ﬂ)é (03 R R A S ke o Tt LR ng 10} stepwise.

Op 5 9Ecoth shoRhRRY 204 6Bk ﬁﬁmﬁ%?%w o dffaﬁ S15Pp By roquired
fol R Bl 8 Behi8 BSOS 10l B0 boh Dbt MRIRER s the Load-in
o T o 0 M S
10384nGRad At ffom! i€ offifaldisk 4020 8k th EIG. @Pt ' E%Ihould be noted

pickup unit 6 housed in the disk tray 5 and

thiX WhEE Cthei dpitiegl phkap 1087 hd sPesar apihd Rad! Iﬁyﬁt{od" OUTY, it will
of the device body is deflected at the end portion

mddhhaically t bee Iaiteddframmoaerihg omndl &knasd midve Ferthémdo 161& outer
formed at the rear end portion 181b shifts into the

‘citeniferendroafythe opticdl diskolsi ng toward the end portion 181
& Also, the movable range of the optical pickup 103 can be shifted to a position
inner than the lead-in area in the optical disk 4 so that the opﬁcal pickup 103 can
positively read TOC data in the lead-n area. On this account, the’ memory 214
- further stores a number of steps (B) requircd for movement of the optical pickup 103
from an innermost-circumferential position (IN) of the optical pickup 103 to the
' beginning (HOME) of the lead-in area. . When the optical ﬁickup 103 has arrived at
its IN position, it will mechaniéally be li-ﬁlited from moving and c;annot move further .
inwardly. | |

~ The movable range of the optical pickup 103 extends from the’
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Since the FPC 23 has the cover lay 188 attached
generally at the mddle of the second arm portion
181, the second armportion 181 is nore rigid
generally at the mddle thereof than the rear end
portion 181b. Therefore, when the disk tray 5 once
ejected to outside the device body 7-is housed again
into the device body 7, the second arm portion 181 is
prevented from being deflected at the higher-rigidity
m ddl e portion thereof to bel ow the clearance 190,

.. while the r arn&%gd portiqn 181b of the second arm )
INRESMOS AT XRLergnbige Posiiion; dNgj toythgendn BT | @ix thst teadioyt area, in

R A
ol ARG AR Sl B on i
Ry S L —
fedibloP 14 18 Fhe b AARIRERDA ARG, (@) %r{eﬂlg%eﬁfafﬁg%gb&répextra steps

portion 181°is [ ower

(DY appEtiRto 981arbf Sndr GNaSE Ghd %e?&eﬁe&}éu%‘fgfegﬁtaw%%i oﬁh(ﬁﬂ) for a

cover lay 188 is attached, 1t 1I's possi o"reduce

poditife lafdeh] aPiheSshtical Pldupe FONYt ﬁﬁéﬂtﬁﬁhhb&nci%fe%iigllj Bosition

to the bending. Therefore, the second arm portion
(INDaand ratacenplidderoensl arRObited ma;ﬁﬁleaeddﬂgéﬁﬁbnf(mmr)bﬁw ositive
cracked to break the circuit pattern forned in the FPB
arrR@l oftheaptisainpiekap €03 ecihednd rpadsition (OWT)] 8 In kel Beeas td Which the
| oad applied thereto due to the bending 187 forned
numberr of exsrac stepe (D) dnapdied, ithe dpticad pickmpeHidaisymiechanically limited
. Increase the distance between the connection 186 and
fropemaving, et intimmevablee & thie ismeyableeccaidition, thegtep motor 141
. intg the device body 7 in order to reduce the | oad .
15 %liﬂsn%P@dW%tb am addisiopaly palse voltagei onrotate theelaad sasew. This idle
bendifntﬁéle-art us, th?usecond armportion 191 may not have

rotafn o  sciew will cause a noise.

As shown in FIG. 40, the control circuit 215 includes a microcomputer, CPU
(central processing unit), efc. to control the system operation in response to command
signals supplied from the user’s control unit 213. As shown in FIG. 41, the control
circuit 215 counts the positions of the optical pickup 103 taking the beginning
(HOME) of the lead-in area as “0”. - Also, with the optical disk 4 is ejected, the
c_o_ntrol circuit 215 supplies a power to the on-core coil 44 to cancel the magnetic force

- of the magnet attracting the plunger 45 magnetically and thus disengaging the

engagement mechanism 20 of the disk tray 5 from the engagement concavity 11 of the
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extra length, which will advantageously lead to a
reduction of the cost of manufacture. Further, in the
t hi n-desi gned recorder/player 1, since the height of
the space where the FPC 23 is limted to the maxi num
possi bl e extent for housing the disk tray 5, the
bendi ng 187 shoul d be nmade to have a | arger curvature
and thus the load to the bending 187 will be |arger.
However, since the second arm portion 181 can reduce
the load to the bending 187 when the disk tray 5 is
house Hnto the device body 7, the present invention

de¥1cs Bod¥t t he requirement for a thinner design of the

recor.der ( pl

gﬁiﬁﬁ% Secontaliyel, d%%hgi%%fﬁ% 30V dundticds a8 vl %’Eﬂtﬁgc?ibed below:
i i -in. . S ‘ .
B e
oS 345, 1O S ATy s W I e iin
S PR R LA | A B e i
besiBGROEIATT S he bb%gtibé lenk 188 %inhtseégflageﬂg Pg@%@&@@g}yg&on the

an optical disk 4 Ing set on t
sighbkekyrdifSsirfile of té BPﬁézﬂ Qisk. | TR astiRRhéRBer P2 Bi€posed inside
host apparatus 2, will cause the optical disk 4 to be: _
ther leduisirgd] 25THe the skdvaadiileniig efechoifisBNi0oca hattienkd withd#e adhesive
to the rattling, is larger at the outer
138 r clhiseremeneif @me tdlasticacssmbvr, 126eisr ploaiddly pledyreied due to
is designed according to the present invention such
compeessiphebiophe edjusting lksarewl 027) shepokew i astpestingt meblmnismnel09 can
. circunference of the optical disk 4 where the
magigain| 0 ApPERY Ay inglisplicreetbaguids sbafis 105 and 19@her eby -
prevent the optical disk 4 and the objective |lens 108
ofnithe reserdesiplaysr dkthe arelstray,? i eiscted e ontsisle the devigg body 7 for

sl S UED, )5S QLREr Los SRREN each Other, K
ol BB P by B PR 0545 n 488 vt e i
wall RS %r&iﬁ% ol thd Bk tray 5 as shdwn. in FIG. 19. Also, the engagement piece
41 has the abutting portion 51 thereof pivoted by the pivoting-range limiting
projection 55 of the piyoting piece 42 in the direction opposite to the direct;ionrof
arrow D and thus the engagement pdrtion 48 thereof held retracted from the moving
orbit of the engagement projection 11.  Therefore, the lower half -9_ of the device body
7 on which the engagement pfojection 11 is provided upright and the disk tray 5 are

disengaged from each other, and the ejection member 30 forced by the coil spring 28
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control circuit 215 applies a pul sed voltage

equi val ent to the nmaxi mum nunber of steps (C) to the
step notor 141. Then, the | ead screw 140 connected to
the step notor 141 is rotated and the optical pickup
103 is noved stepwi se to the end position (OUT) at
the outer circunference of the optical disk 4. In the
recorder/player 1, if a vibration is applied thereto
while it is being carried, the optical pickup 103 may
possi bly nove, by junping, fromthe begi nning (HOVE)

LR e o —
. he . .
BTGP 510 35S
M AP B AN g g
the ik rtﬁagr 5qg iﬁﬁaﬁlﬁ%ﬂtbgfthetﬂ r 2R} :ﬂfqagﬁﬁ'(:% ?}}?y t]‘gstthfﬁ;é)n@agement

its 1nnérnost-circunfeérentral pos
rOR&BAI1 i iQ i . elirection of

P achrp okl BBl & o BRI B 2R For S BPlirection of

areow GLIH PI@NGesntil Thadts iStoush MEth IR0 le3sing pi
driven until the Igéad screw 140%?%?% esﬂ?gﬁffgllﬂ%gfre%smgplece

46, land dpd aremporionKidns HAB pisots® &b 8y disddtvnldf AHLROGHAPTIG. 20. As
nmovi ng beyond the end position (QUT), the end _

the st pastiog QOTip thiis pivetedpthec plessing kpoptid® 32 aifrthe pressing piece 46
positively be indexed. Note that when the |ead screw

prasses fhe ewttaatipogtionmify of ithe pivioting aiee 42 twpivet theHowetiag piece in
the nqise occurs only for a period corresponding to

the glirestipm SIPPERiEe e rthe diregtion tafparr¢®) Er isqFlGed0f oiThe plunger 45
novenent of the qptical pickup 103 fromits

COPRFEFHS % FORAGCHDR SPctf; thel PI¥OENE iNderovd bas Mee insertion shaft 63

SRR AR B b8 o] e S0l e DUl e
N A A T L N

Since the contact portion 57 put into contact with the préssing portion 72 of the

pressing piece 46 has the protrusion 60 formed thereon, the pressing: piece 46 can

press the protrusion 60 to positively pivot the pivoting piece 42 in the direction

‘opposite to the directit_:in of E and thus permit the plunger 45 to be attracted by the

magnet built in the on-core coil 44. Also, since the siit 61 is formed between the -
contact portion 57 -and connection 58 and the contact portion 57 is elastically

displaceable, the pivoting piece 42 can h;we the contact portion 57 deflect even when

it is excessively pressed by the pressing piece 46, thus permitting to absorb the
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the step notor 141 is applied with a negative pul sed
vol tage equivalent to the nmaximum nunber of steps (O
in a direction fromthe begi nning (HOVE) of the
| ead-in area toward the innernost-circunferentia
position (N, for exanple. Wien the end position (QOUT)
of the optical pickup 103 is positively identified in
step S2, the control circuit 215 applies, in step S3,
the step notor 141 with a negative pulsed voltage
~equi valent to the maximum nunber of steps (Q Thus,
after the optical pickup 103 is nechanically limted
P89S movi ng being the innernost-circunferential

' !Og h‘tlsl, gtgl? %@tﬁhﬁﬁofﬁ%f E}gvncﬁ%ll%;p%[ él?:g%rl?eﬁtg r})i\?&gcil linttplg direction
| OP'eﬁﬁqﬁt'éﬂ;&%?dé%&Egﬁ 0 Rl BB ERGerd) ot b Blee' Qb rsion ol
sp@%?g. a%%(j'iths galJ/cﬁg'%ﬁﬁﬁg\ﬂrrhﬁgg 'pcfofe%@ﬁ '5?_8)\{; t\f/“é ﬁ)"ivétfwng"f)ieke 42 is

pimﬁl @6 R0 bygés% 18 g%eaige&idipémﬁﬂmg &ﬁweﬁr%agéﬁ@m piece 41

er Of_ extra _teps t the_ I nner Clrcu rence
is Awéd & pivioe Wi]@fanriﬁbfé_@sdé%ﬁgé R GRe dfrc&fitSEHa&8® Dend hence the

-‘m ni m zed. en the innerndst-circunference position
en, d?ﬁneﬁf dritienCistis pasitiphakom tHd@oving d¥Bis of theadngagement projection
g| entif?ed in stgp S3, the controlg circuit ZmlgS Py
11 apghidvesin FIG.20ep S4, the step notor 141 with a
negati ve pul sed vol tage equi val ent to the nunber of
st&pshg Bisk traybi isenisértad desperento tie ddvaceopodyx dl the ehgagement
103 fromthe innernost-circunferential osition Wof
proj¢ntiopplli mwivepir thepdizggon @itaeowddim RI(ﬁngE) mdke) pigeting ghe bevel
| ead-in area. _Thus, the control circuit 215 can, )
49 barnpads enytheend RaTdon i the bogyckl of e epgagement piece 41 in the
.dirgcgl‘%lpp gl}’lgl‘}%iééﬂi 4@3 zg%cégg §)|fte q}go‘;;v rb,a And is éllggg'edt crt]rie the engagement
portion 48. Thus, the disk tray 5 and the lower half 9 of the device body 7 are
engaged on each other.

As shown in FIG. 18, the ejection member 30 is pressed back from the rear wall
9a of the lower ha1f9_ and moves toward the front end 5a while compressing’ the coil
spring 28 by the flange 30a toward the front end 5a. Since the end portion at the side

of the front end 5a is retained by the compartment wall 292 of the spring compartment -
29, the coil spring 28 is pressed and thus compressed by the flange 30a to maintain the
force for forcing the flange 30a toward the rear end 5d. That is, the disk i:ray 5

engages the engagement projection 11 provided upright on the Jower half 9 onto the
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begi nning (ROVE) of the lead-in area to zero, starts
counting the pulses and starts nmanagi ng the position
of the optical pickup 103. The recorder/player |
operates for witing recording data to the optica
disk 4 as w Il be described bel ow. When the user
pushes the record button 213a on the user's contro
unit 213, recording data is supplied at the input
‘term nal 206 of the recorder/player 1. The recording
data undergoes, in the error correction/encodi ng

efigdefebich RibGe 431\fEd Boreipgaht 5%k Bf Ddap st e Ther end Sd, and it is
ﬂ‘ﬁ%rlfeﬁf‘%xls eqﬁggevii:@b&[ﬁrecorderlpl ayer 1, and next in
the nodulation c¢ircul't 208, a nodul ati on

AR S 5 g by e e 2

nodul a

&ﬁ& ey . t - i . . ..
o3fBcint ¢ ARSI I S i v
bo@d or7diiRpodedy@t Y lokiee HaRt © Gl thé ideticd ’bo"dg'?' @lcREAN at the end

emtted fromthe sem conductor |aser and having a

purtios 18 hgohtheceearbanopditionhd 81 Aad ihdBerdling 187fPREH G%the rear end
disk 4, detects a return light fromthe Teflection

partigrl il shifis infotthe dbvide Yod$,7 whikk efovingdloXa8€ HRCAHd Sortion 181,
conversion of the detected |ight, and provides the
- Sipes thet BT 23 diae ther ¢avat lagi Psadttdched gendrllypamiht niiddie2s3he second
The RF ang)lifi er 203 wll generate a focusing error
argy poraion 1&ladhe serosdrasm pogroal 18his aordFigid goadrallilae the middle
t'hser%/&agi cuit 204 generates_a focusing servo signal
it Fesr sad wertignghaib. o Thenefore sitendhe disks trayclishogyejected
erro I gnal, d, tracking error_ signal supplied from
to tﬂ’f@%ﬁ&nfﬂq%aﬁquz 3s hgpsed nesin inda the deviee BO@Y i theagesond arm
_ ive cjircHit in the objectiye |lens drive N
pobo 81 danshlchombetoi dfecledon e dighee rimdivrmiddlc portion
_ | i | hel . the opjecti | ens '
et B Befl e cleiicd 196, it B s ingtion (ELk Pbfhe second arm
poRRSP1 8 € oW & fnﬂ"?gﬂﬁ} bfidmd 'I‘fexﬁ:tle,tig %egtbén%clt)és\l/tfvely moved into the

device body 7.

Also, when the disk tray 5 is fully housed in the device body 7, the second arm
portion 181 is bent (indicated with the reference number 187) near the conriection 186
'with the connector 162 as shown in FIGS. 38B and 39C. However, since the rigidity
Qf the portion, near the connection 186, of the second arm portion 181 is lower than
that of the pnrﬁon somewhat set back toward the connectipn 182 where the cover lay

188 is attached, it is possible to reduce the_ load applied to the second arm portion 181

95




l ens 108 and in a tracking direction perpendicular to
the optical axis of the objective |ens 108. Further,
the notor control circuit 202 generates a rotation
servo signal with which a clock generated froma
wobbl e conponent of a groove and an addressing pit
w Il be synchronous with a reference clock fromthe
crystal oscillator, and drives the spindle notor 201
on the basis of the rotation servo signal to rotate
the optical disk 4 at CLV. Furthernore, the subcode

iy’ B8 bRt CHherefht (B8 568 ofmy R tBatih Rupesrent the cnd
poft) &1 Bebr 8 il pBed P GHeGH B iy oAt ket e o

gathe recording circuit 209 under the control of the
control circuit 215, the optical pickup 103 accesses =~
2 RISHGHRE Thd dffs t | . e
addre$s nSat a, g%:ro?lges é%‘gﬁtn h@s%%ﬁ%%’n Eéé%faﬁ@%ééfﬁ%&% due to

thd BéndifE Q89 BEméE YN8 thaNbnREQIRE 1 $6 tit‘gsl {Slttgxa\%ctegs%aﬂﬂ% chrease the

the recording |ayer of the optical

distdnee detwednotht koneetios al 86rkbeéhdiys 18N8t h@R{rh& 8F housing the disk
pi ck-up 103 wites the recording data, it is nmoved
tragtSeinté ske dyvith ody dpinnoider to téduck ahvbddeappiiRdr ©Cme Febéhd arm
data over the area between the inner and outer :
portionclfiif duedn desbaidinge dhubctht seiosld aém pdiion 181 may not have any
recorder/player | operates for reading data recorded
extrylength, shichowill ahektageassly Wdd toleedectioni dfebe best ofimanufacture.,
Wien the user pushes the play button 213c on the N
ugBrther,cintheothinrdesigpad reeavder/plpydrchl sipee it height wifl the space
roj e .the recording |ayer of the optical disk 4,
Whgf 9 4115 ﬁ:{f’c %i%ﬂrw? fo ther marAnpia posHble i for housing therdisk tray -
ayi ng_a wavel th cqrresponding to the type of_ the
5, G reRdind A2, i whic S RRE Ri1Ee Qrvatireotd fhus the 10ad to the
| i |ayer, in-the optical disk 4, makes a
berddfild 367 ol 1 ir, opbPEred Pinch dberaidatim Pesfion Hjgcan reduce
the R6 VIS bbRGing 187 when the disk tray 5 is housed into the device body 7, the
present invention can meet the requirement for a thinner design of the device body 7.
Also, in the recorder/player 1, thie optical pickup 103 is normally positioned at
the beginning (HOME) of the lead-in area. Since the recorder/player 1 is to be
incorporated in a portable apparatas such as notebook computer or the like, it may
possibly be applied with a vibration when the portable apparatus is being carried or in
a similar condition. When the host apparatus 2 having the recorder/player 1 built

therein is being carried with an optical disk 4 being set on the disk tray 5, it is likely




resultant electrical signal to the RF anplifier 203.
The RF anplifier 203 will generate a focusing error
signal, tracking error signal and an RF signal. The
servo circuit 204 generates a focusing servo signa
and tracking servo signal on the basis of the
focusing error signal and tracking error signa
- supplied fromthe RF anplifier 203, and controls the

focus and tracking of the objective I ens 108 -on the
basis of these servo signals. Further, the notor

SSPRY S ) e B wPruLl Se el o s
oy IR 1555 S BN s e
o AR, o b B ASTARIR i Bl e

apdicaie SLARE LS oSt ot BELGACIE JBERURRAE R e i
R R e L

- the optical pi _ _ _
tha@By pesveanthlebptieasdisk aTanddhs 86720 Rnk 168 lbggtg% gﬁmfag?iecrkup 103

extracted subcCcode data, drives the sem con

orahe likefrp Kint@vRich vafttleaddlsth&@Gb Scilahd dachdthdpeam to
the recording layer of the optical disk 4 to read

r edsrshesni in FiChel ) piftec e ticsklef/pladsr 116 sttiched@lonih GkepPS1, the
103 reads the data fromthe optical disk 4, it is

coniyole diretie PO sdrivgs theestsp epotopt il it dtepoS2 eaMdrbespdéifi@ally, the
over the area between the inner and outer

cogirel cigwt @he applies almilsnd: veltdge diquikvalent EhethRAmsiignah number of
e%enerat ed by the RF anplifier 203 is denodul ated in

steph d O) dertbe st metote L4 bui Therg ohe deadesgsowd] 4} iconuasted to the step
ngt E‘?g usedﬁ{jor g}odul at{ on_of the data_ for recordi ng, N

mqiy £t yiietatstiand thepntisal pigkvp dv3 snmaued siepyiserfotthe end position

Q correction/decodiLng circuj.t 211, and then is

(Oglé[lr) iailg}eeod‘t%tCWHE‘&/‘B‘i?Pﬁ%?k @gﬂ?f‘ﬁéldl%‘i Thereafter, the
AN E PVl 1L Pa OB LsSipBlid tnekes whuSH 5P Being Carried,

the optical pickup 103 inay possibly move, by jumping, from the beginning (HOME)

of the lead-in area toward the inner or outer circumference of the optical disk 4.
Even is such an event, the step motor 141 is applied with a pulsed voltage equivalent
to the maximum number of steps (C) resulted from addition, to the number of write
and read steps (A) in FIG. 41, of the number of steps (B) required for movement of the
optical pickup 103 from its .innermbst—circumferential position (IN) to the beginning

(HOME) of the lead~in area and the number of extra steps (D) at the inner and outer

97




digital formor converted by a DA (digital-to-anal og)
converter fromdigital to, analog, for exanple, and
supplied to the speaker, nonitor or the Iike. Wen
witing or reading data to or fromthe optical disk 4

- as above, the engagenent projection 151, fornmed in
the conpartnent 153, of the engagenent nenber 120
connected to the pickup base 114 having the objective
| ens 108 provided thereon in the threads 144 on the

- lead screw 140 to the depth of the threads 144, for

depth of 0. 3 nun, and the cl earanc

examl e, to AL €
CHEYTPHITERGH: n@ﬁﬁte‘ﬁ: si8¢c thestgimoiid 4 laisydrygien ungd g lead screw 140
I i nsj d he.. . 153.i s, hgused b h
8 S0l W e OReST T W iis ancshaniea T Sipisn s mawag beyond
it th . I th t he . it f
off SR SRS 00N B shd ki HE OB opB i GRtigslsbickep 103 can

pgﬁﬁggg%e]iﬁgfexg the |ead screw 140, for exanple, with
a clearance of 0. 1 mm Therefore, the cl earance

d f . . t . . . . - . t ]
St P e 62 Sarheyats RIBHE LS Sy B o
Pl e Xt IR o ok bpb SRR Gt g e

ofxaessi (B) rbquitd apfl Wiwenlhe sPt@kI Uptehl tﬁi@l{dggaﬂﬁ from it

screw 140 from being dulled. Thus it I's assur t hat

innbemdseattcamfa@sntldGosRidbn@NY & diccbegsnmial HOMB) $9 thd 8d-in area
cl earance definition nmenber 152 can IImt any

and thelnugrbee of extta steps sntbadgere ahd potiredichmifieréfdes and the number of
relation to the threads 144, caused by the di nensional

extl sepsn@d. ofTherforsn fwgeisncan besipprest2d talbe smgller than that when
movenment of the pickup base 114, to snaller than a

the | dep gpeter (Itl1is ppplicerrided begativenpulsed sioltegavaiguiveksa to the
of, the conpartent 153 and_support wall 158 of the

MR G, PIHSEQfnTiER K hritBediredon frams (he hegiomgagBHaME) of the

1 nber 120 Iz}g dimt the m sal i_%nrre_nt of the

eu LRI e ieTBesterruperagal Rosklen (). deperammes

When the end position (OUT) of the optical pickup 103 is positively-identified in
_step 52, the control circuit 215 applies, in step S3, the step motor 141 with a negative |
pulsed voltage equivalent to the maximum number of steps (C). Thus, after the
optical pickup 103 is mechanically limited from moving being the
innermost-circumferential position (IN), the step miotor 141 is driven until the le:id
screw 140 rotates idly, whereby the innerinost-circumferential position (IN) of the
- optical pickup 103 can positively be indexed.

Note that when the lead screw 140-is rotating idly, it will cause a noise.
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mm of the threads 144 to prevent the |ead screw 140
and engagenent projection 151 from di sengaged from
each ot her during novenent of the pickup base 114.
Al so, the engagenent nmenber 120 in which the clearance
definition menber 220 (250) is housed works
effectively as follows. Even if the recorder/player 1
is dropped by mstake and the pickup base 114 quickly
slides on the guide shafts 105 and 106 and thus the
engagenent nenber 220 installed on the pickup base 114
qui cKkl sl.ides on the | ead screw 140, both the edges
HopwenTa it 523 OBFUTE 1981 &RIoR PSP CORFPOEENE (a @ number of extra
-------- havi ng foryred thereon, the_engagenment
steps dPa & fhsinperclygumtprenge {Emgjof OISR OCEHFRNgads gaused can be
on thg | ead screw 140 are supported by the support
CTBEEEY240 (253) of the clearance definition nenber

posti B ffod Sfeiefecfcibeuntans] & By photdaiciup 1055
: s . i t . Si; 227

e 005, PR B2 SSRGSy n A 5. e s
G SATGRI I e YR Vel e® MRRNGRA, 18 g hpoger gl seps ®

redueRd fOF nRWehftRt bf tl{@%%i&iﬂ giég%lgdﬁﬁi 80RGHE ThAGRosReR SR rential

he notor housing 1 n at the top and bottom

poditien €0¥) of thetdjical piBRupTROY ko ARYUBESIANIAS THOMENSF ¢he lead-in area.
bet ween the cover nmenber 90 and bottom plate 91

Thas,sphesechitl ¢ifwit GPS asad pouitiveln mbes pke taphehly pickiipt 188 to the
optical pickup unit 6. As above, the magnetic field of

begiheingo(HOMIE) lnduke dlead-it hareant ddsdyothei cantdod Scicarit 206 sets the
closed, so that the fringe magnetic field fromthe

beginpingniOME) ofathetead-ithatgiattodzeré, santsdownting the pulses and starts
affecting wite or read of information signals to or

- mapagipg thepepienef the gpralpickypsH)3.si nce the not or

hqusi ng 145 {or the feed notor 141 is open at_both the
e recorder/player 1 operates for writing recording data to the optical disk 4 as

will be described below:

When the user pushes the record button 213a on the user’s control unit 213,
recording data is supplied at the input terminal 206 of the recorder/player 1. The
recording data undergoes, in the error correctidn/encodi—ng circuit 207, an error
correction and encoding corresponding to the type of an optical disk 4 currently used
- in the recorder/player 1, and next in the modulaﬁon _circu.it 208, a modulation
corresponding to the type of the optical disk 4. The modulated data is recorded in the
.recording circuit 209, and then supplied to the optical pickup 103. Then, the optical
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top and bottomthereof, the heat can easily be
di scharged frominside the notor housing 145. Al so,
in the recorder/player 1, the disk tray 5, base
chassis 101 and cover nenber 90 are nade of materials
different in coefficient of linear thermal expansion
fromeach other, respectively, these conponents wl|
be distorted differently fromeach other due to the
differences in linear expansion coefficient from each
ot her when have higher tenperatures, these
.conponents. Mre specifically, the alum nium made
Pigigipe 03 pracqinip dhc DRsOrding dayst whlthe apmal diskiha light beam emitted
rect angul ar opening 166 defl ected toward the gptical
- frgpp e&gmgi?&d't‘ gr Q@g’r é@? 8avingl 4 wrpdanath comssrending toyehe type of
Coaint li.di ng, touch with the signal_recording surface .
the,Bbfisl digh Sl € et il ol R reletion s yn e epigal disk 4,
fi I 170 has t rojection,175 fornmed o
iS4 phBloctile PNt 454 ot apd Ridemathe resultant
] 3 j eqt i 175:. -whi .
EHIG S5 80 BEARRhAR B0 L% MBAH A wt senrte <
follldL&k&sik i i% ' d_thu ‘ .
PR GG IokBE PRk S5 Fhd i i Sigph TSy Beuic 204
gedérhits biBc@Pld §Vo Siopll 4hd FRGHLENS |Gy i i
g oper at es_-V\/negn t he ég?_ect buttong6213a§_?g@ (g?/%%tbihgﬁ_ocf)ghe focusing
erroP §ignglinidagdckitipSdirdt dignA s@SHIRA. fr&n thd RF aﬂgalfﬁ’é Q0BPSM provides
bel ow with reference to Fl 43: In step SI 1, the

thecernts siignals to thet di2vibeiretdgipsthwlobidative 1dhe deive Ghedhdhis@included in
213a has been pressed by the user. Wen the result of

thg eptipakpickip 188 | Thag,ithe pbjcetve temk r1OB teld byidie objEbtigokas drive
to step S12. Wien the control circuit 215 has detected

mechanismie meyed imadocysingsdiecttivh agllet to thatoptinal2kaaoef tht objective
will apply the step nmptor 141 with a negative pul sed

leng J08a9d 05 Fackdng Hereelien peupepdicwiap toL 0@ emticahexis of the objective
beqj nni.ng, ( of the lead-in area. Note that for .

leﬂﬁgagmhﬂg%?r%@ﬁf reRfrol firnif 702 e nergtesparoptanservysignal with

whgc'l_{oavclizl)oclgfgenerated from a wobble component of a groove and an addressing pit

will be synchronous with a reference clock from the crystal oscillator, and drives the
spindle motor 201 on the basis of the rotation servo signal to rotate the optical disk 4
at CLV. Furthermore, tﬁe subcode extraction circﬁit 205 extracts a wobbled groove
from the RF signal and address data on the lead-in area from the pit pattern, and
provides the ex{ractéd data to the control circuit 215. To write data processed in the
recording circuit 209 under the control of the control circuit 215, the optical pickup

103 accesses a predetermined address on the basis of the extracted address data, drives
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the lead-in area, a negative pul sed vol tage equival ent
to the maxi mum nunber of steps (C) may be applied to
the step notor 141 to nove the optical pickup 103 to
its innerinost-circunferential position (K and then a
positive pul sed vol tage, equivalent to the nunber of
steps (B) required for novenent of the optical pickup
103 fromthe innernost-circunferential position (IM
of the optical pickup 103 to the beginning (HOVE) of
the lead-in area, be applied to the step notor 141 to
- nove the optical 105 -in area. pickup 103 to the
thp egimennsiyciondner ©f thehiscoding Wyeh andepﬁp@qt% dhe pighk bpam to the
103 _has arrived at the be inning (HOVE) of the lead-in
regording layer eber eptical disk 4 l‘glt@gh%dﬂf@ torthp optigahgigk 4. As the

e coil .44 wth to cancel the

Omﬁawglc%ep 183 e@ft&? e, g@ﬁ%&éﬂ%@awh itcif TRRNSeStPRISP\PY the-step motor
L 28 e RS 432 bk S SEIR0E B s vt
. f the devi body 7 f

RO RBR YA ok (ray 5 having Lhe opti ca
bo?&e;}'ewrg&ﬂﬂa#%ef ?gfgl‘%fé:‘?o fe%ﬁﬁg al?a e 'p?dne%el%ﬁg ﬁgﬁﬁlcﬁsk 4 as

wi %Pdésblgl?ég%_}o&o ej ect the disk tray 5 from i nsi de the

evi ce the control circuit 215 having

r eVﬁiéﬁeﬁeﬁlsféPBH?r{é@ thé bﬁt&&{miiheoﬂ%ﬁé ulerCORbAPS] LHH 213, the
213 provided on the disk tray 5 supplies a current to

optigsICeickih QOH&ﬁﬂepﬂﬁed‘t OfcC gheOfecéidthg BENSE the 'obﬁcélfﬁlﬂbﬂ a light
on-core coil 44. Therefore, the pivoting piece 4

- bepmveahiedd firvse the dehdchduectordhset bed haviag anwaailéngsip E:bﬂi*@sp'éﬁdmg to
in the direction of arrow Ein FIG 19. The
theiypet ohdreraptipel Hiski 4,i degeqts @j retutrin dighbSrars the veflestionhdayer in the
the direction of arrow E and thus the engagenent
oppralchiskid. makesiaphateeleetric isonvirsion wif the despated fight, and peovides the
di rectjon_ of arrow
resultant electrical signal to the RF amplifier 203. The RF amplifier 203 will
generate a focusing error signal, tracking error signal and an RF signal. The servo
circuit 204 generates a focusing servo signal and tracking servo signal on the basis of
the focusing error signal and tracking error signal supplied from the RF ampliﬁer 203,
~and controls the focus and tracking of the objective lens 108 on the basis of these
servo signals. Further, the motor control circﬁit 202 generates a rotation.servo signal
- with which a clock generated from a sync signal will be synchronous with the
reference clock from the crystal oscillator, and drives the spindle motor 201 on the

- basis of the rotation servo signal to rotate the optical disk 4 at CLV. Furthermore, the
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D, so that the engagenent portion 48 will be retracted
fromone the noving orbit. of the engagenent
projection 11. Thus, the engagenent projection 11 is
di sconnected fromthe engagenent portion 48, and thus
the disk tray 5 is disengaged fromthe |ower half 9
of the device body 7, At this tine, the ejection
menber 30 is applied with a reaction equal to the
force of the coil spring 28 fromthe rear wall 9a to
press the coil spring 28 back to the front 106 end 5a
he fl ange.30a.. Since the end thereof, at the side .
S.@%Ofiﬁh@{wsﬂg CHRt @QSQ' estragty puiicrd daip frere thaRiE Sgrplognd provides
nt. 29, the, co

thi 95 déé 26%%?53 HefEdp i W@T?E et ?@E[ %ﬁ?@% é&llwpentical pickup
'’ - t -
- 1GHRES I presR e e -Oﬁﬁﬂ?%ggﬁl? of g&éﬁff%i%s@diﬁlﬂd@d in the-
‘ !
A A dal” fFes e skMfeohlufifiol ladef 3y 8 Wik 8vel, and

B P PGS I LRI oL AR Bl s i
6680 Uhs 6 RSHAER FURGHIE s USRS L BRI

is iRre@ Q0pRELe BOTthe ORRpShotef 140¢0 rBAd fic! dila RVECBIcAdeRBEtween the
thus pivoted the pressing portion 72 in the direction

inippod oteer ercuinfietics ©f theasptichl dikkdw G it can be
avoi ded that the armportion 70 will excessively be
pi Yhe¢ RIF asignaiogenmeatpd sby ithe) RIF oamphifierm@@Bng dedbdulafed in the
t he engagenent projection 11. Also, the torsion coil
demwditatjon 3irawin 240 eorrespondingdsiony mpitledanséd fommobelation of the data
retained in an appropriate position by the retaining
forreraserding, fwirdergpesn ande thearersird ecasrectipn/dpeoding k in t ey error
5 and éﬁ@us, provi des an@%ﬁti mum force to the pressing.

coppehian/dpgodingerigptt @11.couh themhén dpliversg Hcbp pipYsEamingl 212.
oSSR AR B bR e o 3158 RS0 R T e
dig(iléa[ Fo%tﬂ (9rnco%%19tes:& f)}? atISJ—At Pd?gigail-rtg—%tn&%g) 8cf>nverte'r from digital to-analog,
~ for example, and supplied to the speaker, monitor or the like.

When writing or reading data to or from the optical disk 4 as above, the
engagement projection 151, formed in the coxﬁpartmént 153, of the engagement
member 120 connected to the pickup base 114 having the objective lens 108 provided
thereon in the threads 144 on the lead screw 140 to the depth of the threads 144, for

example, to a depth of 0. 3 mm, and the clearance definition me’xﬁber 152 formed from

- arigid metallic plate inside the compartment 153 is housed between the support walls
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arrow G the pressing piece 46 is returned to the
initial position where the armportion 70 intersects
the noving orbit of the engagenent projection 11. Note
here that when the optical disk 4 is ejected, a
vibration will possibly cause it to rattle. The

di spl acenent of the optical disk 4, due to the
rattling, is larger at the outer circunference. On
this account, the recorder/player | is designed
according to 107 the present i nvention such that the

15 PiaC 0, Bl A Bt s L e S, b e, sl than the
dep e et e b %%%%Sgén'aﬁtt ERstipn d81 gbd s 444 on the

cku z or t i[ ke fromgetting

el 0o P ey toer sl Puf ot

ch each other. In

t h’?hérgg oﬂhggcéearalc[e})&&fiﬁﬂbn !rﬂgxﬁﬂéﬂ E@ﬁo&%?nwuhout forcing the

descr concerni'ng cer

eng@ gﬁ{bﬁ&tfo 58 3hrA& ls_%ﬁmlaé WALt fsz&%{, gx&r&s& st@wl M), That

raw ngs. wever it shou

is, Wﬁfo‘é&@l&dto*{%ewﬂi’% Radisba 140 fﬁﬁh'bkﬁ d hb@ %ﬁ{ hny excessive
the present invention is not lLim

fore@madl fes ithe RotatioArof e 1eadidcreard 340 Etafﬂ Bbi% rr@nw S,Thus it is
constructed alternatively or enbodied in varl ous ot her

assticedTshas thisolehd depaw t 1400 chnobe trbeatat apwotlg spilsa,t the clearance
thereof as set forth and defined in the appended

defidiionsueniloer 2a0apl lanit tay misedeminentnafethe iengagesneait poojection 151
applicable to a recorder/player designed for use with

in mhatmt ﬁocthe thieads K gaugeddy theolipwosionildRlerancempfpirjengagement
DVD- ROM or DVD- RAM Al so, the host apparatus
membewm Huripg mayesieate] tbﬁ@@fﬂpah@@@ Add g smaller &q@rae@@mance 0.1

) Aeimed DPp cepahe Sde AL L33 o D6 SoRPaERSoHE) i hRpoE wall 158

nd t.abl e digital t tati
of FiEelean: ﬁg%ﬁeﬁl e feibgg 152 0 o e efkeghint Sher, 120 can
Imﬁatnt%esrﬁfsglegnmenq Jf'thé %rﬁlg%e%nén%cﬁ)r{yde%{ié)ﬁ) '1§¥ %6 18%s {hlgﬁ the depth (0.3

mm) of the threads 144 to prevent the lead screw 140 and engagement projection 151

L

from disengaged from each other during movement of the pickup base 114.

Aléo, the engagement member 120 in which the clearance definition member 220
(250) is housed works effectively as follows. Even if the recorder/player 1 1s
dropped by mistake and the i)ickup base 114 quickly slides on the guide shafts 105 and
106 and thus the engagement member 220 installed on the pickup base 114 quickly
slides on the lead screw 140, both the edges 227a and 227b of the second side wall 227

103




like. Also note that the dinensions referred to herein
concerning the recorder/player according to the
present invention are just exanples and the present
invention may be constructed with any other
appropriate dinensions. 108 CLAIMS: 1. A step notor
including a | ead screw engaged in a pickup chassis and
havi ng engaged thereon a feedi ng nmenber which feeds

t he pickup chassis radially of a disk-shaped
recordi ng medium a magnet for rotating along with the
| ead screw, a magnetic coil for acting on the magnet

ha g Rk thieoh a8 o gageehelﬁqs}oﬁcﬁsﬂsmgwmhcﬁ ROUSSR with the

the magnet and nmagnetiC coil, Wwherein: the housing has

thiRBdsOPRINGM thefl@Ad B e i 40268 s@pdritd BIPRE suphsit ?mae R481(28D of the
t hereof and between a concavity. in a disk tray having

- cldahmcpideRtitionhasmber 2205 (280) @4l at ey filds 2541 Bhdyefdrgnit is possible
pl ate for supporting the bottomof the disk tray. 2. A

to rdreoe dhenlpad ndhcentiatal toaitie pgea?38 spponidhg) thengpcand sidk oall 227
novi ng nechani sm using a step notor which includes a

and duxd pseveaitherdgugpel3 from igkbmkehassi s and  havi ng
engksged t hereon a feedi ng menber which feeds the

i thbgrfagcé motemtd lalwhichis supplied kvigha pedangidar wavfgto feed the

net rotated al Ota? vvlth the | ead screw,
plqlfﬂ@ hé&ei Je14 4«5: ¢ lmﬁusew“aw&l&m medesignedith mrl@lt %ffcegsq@é motor
I h whi ch
holh%%eadgﬁc {r.:seca};pw ﬁ:ln a e b tﬁglql,h% I}ou ﬁlzgera edB@ Elt@usmg 145 is
each of t per s thereo
helgphePies Caveaowe&\@?f 9BF g, B W&yﬁhaﬁweﬁ 8 the top and
ckup I Se b [ l,ed and a bottom plate
bofifi ST & bRIbBBABHE S5k ray.

As above, the magnetic field of the coil 146 housed in the motor housing 145 can
be closed, so that the fringe magnetic field from the feed motor 1 can be inhibited
from adversely affecting write or read of information signals to or from the optical
disk 4. Also, since the motor housing 145 for the feed motor 141 is opeﬂ at both the
top and bottem thereof, the heat can easily be discharged from inside the motor
housing 145. |

Also, in the recorder/player 1, the disk tray 5, base chassis 101 and cover
member 20 are made of materials different in coefﬁment of linear thermal expanszon
from each other, respectively, these components will be distorted differently from cach

~ other due to the differences in linear expansion coefficient from each other when have

higher temperatures, these components. More specifically, the aluminum-made cover
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3. A recording and/ pl ayback apparatus conprising: an
optical pickup unit having an objective | ens disposed
therein; = a pickup noving nechanismto nove the
opti cal pickup unit; and an engagenent menber which
engages an pi ckup base of the optical pickup unit and
t he pickup noving nechanismw th each other, the
engagenent nenber includi ng: an engagenent projection
engaged in threads forned on a |lead screw, and a
conmpartnment provided contiguously to the pickup base
to house a clearance 109 -- ---------- - definition
mBBbBe 00 Mak ahe MR1IR1 86 bh ehe REAGRTRIAtopRhRIgE £66 ABfl8dted toward the
di stance which assures the engagenent on the |ead.
opticakdisk dhandthealeflected dedll 1662 will FRRbEY gdidhfosiiidys ch With the
isolation fromthe wall of the conpartnent by a
-sigiad sccondiag surfhdecof thé apti¢dh disitefptebeiotd angegenentityofs.t he
engagenent projection with the threads on the | ead
scribe.first wald 78dparthe psojectionel 75 fortriedi on thediomes edge of the wall
wherein the pickup noving nechanism includes a step
bodigtlF0afapd thes the envar memcher GOrRputshibel raitcteon d A5, which permits to
recordi ng and/ or pl ayback_apparatus conprising: an :
DreSIY Hie CaYieE Raslen 90 oI heing detlsciadciomard hiscoptiva liskiand thus
a.lead,screw for noyving

Pfg‘f)e\éikﬁl% g&%@?@ﬁma 5@%5%%@%9 shding é’PﬂﬁaﬁEWHBith‘@?P%éa? ?ﬁsk&-
zlu?&? %%ﬂ%r?@ggcrt P otpgl%tgsl \%EgtP tl?eagf & Egttgl? %134 ft)l‘o Eaﬁc%gon of the

optical disk 4 is pressed, as will be described below with reference to FIG. 43:

In step S11, .the control circuit 215 judges whether the eject button 213a has been
pressed by the user. When the result éf judgment is affirmative, the control circuit
215 goes to step S12. When the control circuit 215 has detected that the user has
pressed the eject button 213a, it will apply the step motor 141 with a negative pulsed
voltage to move the optical pickup 103 to the beginning (HOME) of the lead-in area.

Note that for movement of the optical pickup 103 to the beginning (HOME) of
| the lead-in area; a negative pulsed voltage equivalent to the maximum number-of steps

: '(C) ‘may be applied to the step motor 141 to move the optical piékqp 103 to its
~ innermost-circumferential positimﬁ (IN) and then a positive pulsed voltage, equivalent
to the number of steps (B) required for mﬁvement of the optical pit:kup 103 from thé
innermost-circumferential position (IN) of the optical pickup 103 to the beginning'

(HOME) of the lead-in area, be applied to the step motor 141 to move the optical
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an engagenent projection engaged on the | ead screw, a
conpartnent having housed therein a cl earance
definition nmenber which supports the inner surface of
the side wall to maintain a distance that assures the
engagenent between the engagenent projection and | ead
screw, and a hinge provided on the base end of the
side wall and flexible in a direction in which the
side wall is noved toward or away fromthe | ead screw,
the cl earance definition nmenber including a support

pi ece extending along the inner surface of the side

pidialp 103oMake betihfin ?QHUME?@HH@]&&EF{H are®. The apparatus
as set forth in claim5, wherein the support piece is

beWherLthsiopeicalt piekup I3 kel drrivdd aflthe baghamigt (FROREE)tthe lead-in

forth in claim5 or 6, wherein the cl earance
-arelg ftherconteol direaiieX] 5-dee ng step SBdwhere is ol tsupply fthe ontdoee -coil 44
wal | of the conmpartnent by a clearance smaller than
withhéo deptel die magagtemorce aff theenmpoetgwimcht npgogtarilyoattracts the
inthe threads on the lead 110 screw. 8. The
plengsadat insorder wediseugagh the) cegagement mg:chaniym ﬁﬂh@heedxskttrﬂéf 5 and
conpartnent has an formed in the bottom thereof.
engagesant pePiectianotl of thy Havike hpdx f7 eftQIg Cé@‘hﬁ 5| ﬁBJHSathe dlsk tray 5
i ckup cha hayi rOVI ded t hereon pti cal
ngktﬁﬁ P@ik@t ﬁ@%ﬁg GFERh EntIeF ﬁfaoa ifestfe dyiagibgely 7 under
IVI ﬁam S a cover nenber having forned
é*“rf‘e? fhaRo SRR g8+ hrough whi ch the pickup and disk

%fafsﬁégﬁg%‘& Bt i K S ool S 4 %G gy 7> he
coﬁP&Sc‘}fc%uttﬂsft&fvEﬁgareBéiﬁrEd QeothfiRRFQEhiVESA b &L s Bfitrol unit 213
provided on the disk tray 5 supplies a current to cancel the magnetic force of the
magnet built in the on—core coil 44. Therefore, the pivoting piece 42 is pivoted under
the force of the torsion coil spring 59 in the direction of arrow E in FIG. 19. The
pivoting-range limiting projection 55 is pivoted in the direction of arrow E and thus
the engagement piece 41 is pivo'técl in the direction opposite to the direction of arrow
D, so that the engagement portion 48 will be retracted from one the moving- orbit of
the engagement projection 11-‘.7 Thus, the engagement projection 11 is disconnected
from the engagement por‘tion 48, and thus the disk tray 5 is disengaged from the lower
~ half 9 of the device body 7. | '

At this time, the ejection member 30 is applied w1th a reaction equal to the force

of the coil spring 28 from the rear-wall 9a to press the coil spring 28 back to the front
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di sk-shaped recording nediumis to be received; and a
di sk tray having forned therein the disk-shaped
recording medium receiving concavity, generally
circular, and having formed therein an opening through
whi ch the cover nmenber faces directly the recording
surface of the disk-shaped ‘recording nedi umand which
is closed by the cover nmenber when the latter is
connected to the pickup chassis, the pickup chassis,
cover nenber and disk tray being fornmed from
materials different in coefficient of thernal

endxfmbgithe flangen3eachSiptbehe chllehdtesKat thaysidawf B &ont end a is
proj ection provided on a wall provided at the

- refainedr by ilrecwall @0endfithe coil dongfartufisnt 9N davediy sprive 28 will expand
extendi ng to above the opening to maintain a

wigllee fareing dhd eompatmentewalli 284-oat toward ehefibhiénd\d.| Timd, the disk
t he cover nenber which closes the opening. 10. The

trayph &y foressl e dewatdoibetopen epdaifithe devicerbeidn 7 andhthepsidkthpreof at
chassis.is formed fromiron; the cover nenber is ‘

- thg ypgefthedmnt and Ardvesicded s the apen ensd of thedevienbody 2k

tr% ﬁmformad from PPE (poI yphenyl ene et her). 111 11.
t SiCEn e T PRVt KO jS:,byothﬁ sit@pmg 80 also when

R E R P i o i
rol P2 B 0 P B @xg Shfd fgn 57 of e
plsi%]l?E%l%dJ?ﬁnd ﬁﬁ&' pi‘)?)ftéa' Hl%tﬂrgﬁn’?g 196}% éj él?‘éctlon opposite to
the direction of arrow G, it can be avoided that the arm portion 70 will excessively be
pivoted and not be positioned on the moving orbit of the engagement projection .11.
Also, the torsion coil spring 73 wound on _the pressing piece 46 can be retained in an
é.ppropriate position by the retaining member 75 formed on the rear side 5¢ of the disk
tray 5 and thus provides an optimum force to the pressing piece 46. Therefore, even
when having been pressed by the engagement projection 11 and pivoting piece 42 and
pivoted in the direction of arrow G or in the direction opposite to the direction of _
arrow G, the pressing piece 46 is returned to the initial pésition where the arm portion
70 intersects'ﬂ}é moving orbit of the engagement projection 11.

Note here that when the optical disk 4 is ejected, a vibration will possibly cause it
to rattle. The displacement of the optical disk- 4, due to the rattling, is larger at the

outer circumference. On this account, the recorder/player 1 is designed according to

107




di sk-shaped recordi ng nmedium a pickup noving

mechani smto nove the optical pickup between the inner

and outer circunferences of the disk-shaped recording

medi um and a disk tray hol ding nmechanismto hold the

di sk tray inside the device body, the disk tray

hol di ng mechani smincluding: a forcing nenber to force

the disk tray to outside the device body; an

engagenent projection provided at the device body and

whi ch engages wth the disk tray to keep the disk

tray engaged inside the device body; an engagenent
thP ipe&enPiodheles ehtdher ehes bﬁii&fﬁ)@i@k\ﬂ) VIOBCR pésifibnedtt 8d the inner

in a direction in which the engagenent projection is
circosfdrted ofithe dptitdlalisled mderddditattinPramaet Wspbacee@nt is small, to
- which gets into touch with the engagenent piece to
- thdreby preveitahpopticalrdisk 4ngé tief obijbeaiverigrydd® of tha @uizal pickup 103

t hereby engage the engagenent piece onto the

or deﬂﬁwgeph@ int tounh evithdizsh ogfzey ¢o sdratchregely othent

piece fromthe engagenent projection; a plunger which

i slnethgalgeagoing, he @éessnk/mvuen@orplhes: beemdedcnibed tindlefaik eoncerning

magnetic coil to pivot the pivoting piece; and 112 a
certpii s Prefgrrpd e embdiments s thageofi mso exgmies Withh refesence to  the

ressed, by the en

30%% . ﬁ}aﬁﬁﬁg{ﬂ 5@%@@% db shAgldppg aqq%‘és%&r@%éy thpsg ordinarily

s R e Sk S CRRRSRL B i SRR bt con
be P@?@ﬁ%@ﬁﬁéﬁ%@; %ﬁgr%géoéﬁggﬁgﬁtaﬁgﬁg Sélgiogggr{b%l% %tiﬁfvatrir(])leis other
ro TN BT 5, B LI B PAL (A et i
thedhpRalitPRIdifhs. For example, the present invention is also applicable to a
recordcr/pla'yer' designed for use with an optical disk such as CD (compact disk),
CD-ROM, CD-R/RW, DVD-ROM or DVD-RAM.

Also, the host apparatus in which the recorder/player according to the preéent
invention is to be installed may be a portable recorder/player such as a notebook
personal computer and PDA (portable digital assistant), a stationary -recordér/player
such ‘as a desk-top persdnai computer anéi server, an in-vehicle recorder/player or the
like.

Also note that the dimensions referred to herein concerning the recordér/player

according to the present invention are just examples and the present invention may be

constructed with any other appropriate dimensions.
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whi ch the engagenent piece is engaged onto the
engagenent projection and the engagenent piece being
t hus engaged on the engagenent projection, whereby the
disk tray is held inside the device body, and when the
pl unger pivots the pivoting piece, the engagenent

pi ece being forced in a direction in which it is

di sengaged fromthe engagenent projection, whereby
(HAIMSkK tray is ejected to outside the device body
under the force of the forcing nenber. 12. The

bhppdr stepgneter sedudiog ahead seieni enghged whepetkup texssis iasd having
- formed in a portion of the pivoting piece that is in

@gaeae thapen arkedipeasemigr pihedeleedsthe pigkuprehassisvadially of a
R B, e R b TR, a e
S B Sp B EaAR S5 e 1RL VG RuBlghsbB i ovses
tﬁ@fﬂahﬁ&%nefmat Btic BEIES : leRgnPi ece or pivoting piece, '

that “is in contact wi t he pivoting pi ece or pressing

pi edR hotding e aapRRhidgUBrmed GeéachWftthe Upp&! AU TOWdr dides thereof
or 13, wherein there is forned near the pressing

apil detweenl 4 corcavigy pr oflBk tiagrhatigtthé piokup chhsisinvali¢édierein and
area of the pressing piece to within a range in which

ahostonrplalgdaesippprtiog dhe hastoncafthbdisrimysed. 15. The

apparatus _as set forth_ in any one of clains 11 to 14, )

Zahefrdrserdinganl/ acplarepcki appardtes mehging ppickkp meyviag grechanism
i vat thin a predeterm ned

il ' bl i . .
uSiiE 3‘%523_ f&ﬁg&ﬂ?@i@%ﬁ% # &Fadh Scsasgmmgagﬁ hg Piekuioiiiagsis and
T e WY N PR
dR&&hapdFreRERRT M8dium, a magnet rotated along with the lead screw, a magnetic

coil which acts on the magnet to rotates the lead screw, and a housing which houses

the magnet and magnetic coil, wherein:

the housing has an opening formed in each of the upper and lower sides thereof
and between a concavity in a disk tray having the pickup chassis installed therein and a
bottom plate which supports the bottom of the disk tray.
3. Arecording and/playback apparatus comprising:

an optical pickup unit having an objective lens disposed therein;

a pickup moving mechanism to move the optical pickup unit; and

an engagement member which engages an pickup base of the optical pickup unit
and the pickup moving mechanism with each other,
| the engagement member including:

én engagement projection engaged in threads formed on a lead screw; and

a compartment provided contignously to the pickup base to house a clearance
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pi ece and hooked at the free end thereof on one of the
engagenent pi eces; and one of the engagenent pieces in
pair, on which the free end of the torsion coi

spring is hooked, is forned generally circular. 16. A
recordi ng and/ or pl ayback apparatus conprising: a

chassis; a noving nenber including a recordi ng nmedi um
mount on which a recording nediumis to be placed and
d¢liohon snsupgowhed teyainh ehe bagaiemeno phajeotivabt e distdnce which
thus novabl e between a recordi ng nedi um change

prsutes therengaggieent puitke leadgasewed forward fromthe

chassi s, and a recardi ng medi um home position jinside
t he (hgkasagce defipiton F@gmhﬂrgewcw%w Hglatipp dtom e wall of the

SRR e By ”,e%?r{?ilie"ﬁa%g?ﬂ%ﬁ“égﬁ %Ep%{ag“ﬁn%%ﬁ if&ﬁ(? Rggement
I%éjgrggg[? '| Irect e%dggﬁ%%&aﬁe%w : het cﬁas;ieg, _egt | east
4 pate a:pfejilitaglﬁyzﬁsg%@ﬂﬁﬂ?ﬁlrﬁlﬁﬁ{ 81 9hein Hﬁg)rlrb lg.??‘:ihg{/ﬁ \C}g%’%kﬁnism

bei ng f nt when the noving

anhidede seprhotof fdriretafibea lbdigviagielead k@siwbl y bent when
t he nmovi ng nmenber is noved between the recording

Yredifurecaldagradio playback sppdratescongirismpgnedi um hone

position, = being smaller in thickness than the other

par &N @pti¢al piokup aniincleding a pickpp bises appar at us as set
forth.in claiml16, erein: the length of the flexibly .
bent PHEUP Mmevykhmieghanisy ingludipg adepd seicyw fprsmanig e pickup
theb rrpvidwg menber; and the thin part of the second

ar m%sgr%l} on is positioned near the connecting with the

connect.o j nmber has been noved to the
Gt BB 00 !

recor ONE " pPoSI t7 on.
a side wall fixed to the pickup base and having formed outside thereof

an engagement projection engaged on the lead screw;

a compartment having housed therein a clearance definition member
which supports the inner surface of the side wall to maintain a distance that assures
the engagement between the engagement projection and lead screw; and -

a hinge provided on the base end of the side wall and flexible in a
direction in which the side wall is moved toward or away from the lead screw,

the clearance definition member including a support piece extending
along the inner surface of the side wall toward outside the compartment.

6.  The apparatus as set forth in claim 5, wherein the support piece is bent outside

the side wall.

7. The apparatus as set forth in claim 5 or 6, wherein the clearance definition member

being housed in isolation from the wall of the compartment by a clearance smaller

than the dg:pth of engagement of the engagement projection in the threads on the lead
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114 18. The apparatus as set forth in claim16 or 17,
wherein: the base and free ends of the flexibly bent
part are formed thinner, and the thin base end of the
flexibly bent of the second armportion is noved into
the chassis while being flexibly bent as the noving
menber is noved toward the recording nmedi um hone
position. 19. The apparatus as set forth in claim 16,
CSERVGr 18, wherein the first armportion is forned
thinner at-the free end thereof than the rest thereof
The apparatus as set forth m claim 5, 6 or 7, wherein the compartment has an
formed in the bottom thereof.
9. Arecording and/or playback apparatus comprising:
a pickup chassis having provided thereon an optical pickup, pickup moving
mechanism and a disk rotation driving mechanism;

a cover member having formed therein an opening through which the pickup
and disk table face the recording surface of a disk-shaped recording medium and
which is connected to the pickup chassis to form a part of a concavity in which the
disk-shaped recording medium is to be received; and

a disk tray having formed therein the disk-shaped recording medium
receiving concavity, generally circular, and having formed therein an opening through
which the cover member faces directly the recording surface of the disk-shaped
recording medium and which is closed by the cover member when the latter is
commected to the pickup chassis,

the pickup chassis, cover member and disk tray being formed from
materials different in coefficient of thermal expansion from each other;

the disk tray having a projection provided on a wall provided at the
outer-circumferential side of the concavity and extending to above the opening to
maintain a clearance between the outer-circumferential wall and the cover member
which closes the opening.

10. The apparatus as set forth in claim 9, wherein:
- the pickup chassis is formed from iron;

the cover member is formed from aluminum or stainless steel; and

the disk tray is formed from PPE (polyphenylene ether).
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11. A recording and/or playback apparatus comprising:

a device body;
a disk tray which is moved into, or to outside, the device body;

a disk rotation driving mechanism provided on the disk tray to rotate a
disk-shaped recording medium;

an optical pickup to write and/or read information signals to and/or from the
disk-shaped recording medium;

a pickup moving mechanism to move the optical pickup between the inner and
outer circumferences of the disk-shaped recording medium; and

a disk tray holding mechanism to hold the disk tray inside the device body,

the disk tray holding mechanism including:

a forcing member to force the disk tray to outside the device body;

an engagement projection provided at the device body and which engages
with the disk tray to keep the disk tray engaged inside the device body; |

an engagement piece provided on the disk tray and which is pivoted in a
direction in which the engagement projection is inserted inside the device Body;

a pivoting piece which gets into touch with the engagement piece to limit
the pivoting range of the engagement picce, to thereby engage the engagemeht piece
onfo the engagement projection or disengage the engagement piece from the
engagement projection;

a plunger which 1s engaged with the pivoting piece and inserted into a

“magnetic coil to pivot the pivoting piece; and
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a pressing piece which is put into contact with the pivoting piece when
pressed by the engagement projection and thus presses the pivoting piece in a
- direction in which the engagement piece is engaged onto the engagement projection,
when the disk tray is inserted into the device body against the force of the
forcing member, the engagement piece pressing the pressing piece, the pivoting
piece thus put into contact with the pressing piece being pivoted in a direction in
which the engagement piece is engaged onto the engagement projection and the
engagement piece being thus engaged on the engagement projection, whereby the
disk tray is held inside the device body, and
when the plunger pivots the pivoting piece, the engagement piece being
forced in a direction in which it is disengaged from the engagement projection,
whereby the disk tray is ejected to outside the device body under the force of the
~ forcing member.
12.  The apparatus as set forth in claim 11, whereﬁl there is formed in a portion of the
pivoting piece that is in contact with the pressing piece a slit which allows the
pivoting piece to elastically be displaceable.
13. The apparatus as set forth in claim 11 or 12, wherein the pressing piece or
pivoting piece has a protrusion formed at at least one of the contact portions of the
pressing piece or pivoting piece, that is in contact with the pivoting piece or pressing
piece.
. 14, The apparatus as set forth in claim 11,12 or 13, wherein there is formed near the
pressing piecé a limiting projection that limits the pivoting area of the pressing
piece to within a range in which the engagemenf projection can be pressed.
15. The apparatus as set forth in any one of claims 11 to 14, wherein:
the pressing piece is forced by the torsion coil spring pivotably within a
predetermined pivotable range; |
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the torsion coil spring is wound on a pivoting shaft formed on the pressing
piece, passed between a pair of engagement pieces provided near the pressing
piece and hooked at the free end thereof on one of the engagement pieces; and

one of the engagement pieces in pair, on which the free end of the torsion coil
spring is hooked, is formed generally circular.

16. A recording and/or playback apparatus comprising:

a chassis;

a moving member including a recording medium mount on which a recording
medium is to be placed and which is supported by the chassis to be movable and thus
movable between a recording medium change position where it is projected forward
from the chassis and a recording medium home position inside the chassis; and

a flexible cable having first and second arm portion portions and which is flat and
generally U-shaped, the first arm portion being fixed by connection to a connector
with the free end thereof directed to the back of the chassis, |

at least a part of the second arm portion of the flexible cable being flexibly bent

when the moving member is moved; and

the part of the flexible cable, flexibly bent when the moving member is moved
beiween the recording medium change position and recording medium home position,

being smaller in thickness than the other part of the flexible cable.

17. The apparatus as set forth in claim 16, wherein:

the length of the flexibly bent part is generally a half of a moving distance of the
moving member; and

the thin part of the second arm portion is positioned near the connecting with the
connector when the moving member has been moved to the recording medium home

position.
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18. The apparatus as set forth in claim 16 or 17, wherein:

.the base and free ends of the flexibly bent part are formed thinner, and

the thin base enci of the flexibly bent of the second arm portion is moved into the
chassis while being flexibly bent as the moving member is moved toward the
recording medium home position.
- 19. The apparatus as set forth in claim 16, 17 or 18, wherein the first arm portion is

~ formed thinner at the free end thereof than_ the rest thereof.
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