TI TLE OF THE | NVENTI ON Recor di ng and/ or Pl ayback
Devi ce BACKGROUND OF THE INVENTION 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
recording medium and nore particularly to a pickup
novi ng nechani sm whi ch noves an optical pickup unit.
This application clains the priority of the Japanese

TITPA 6 THBANVENTHEMNNo. P2003- 025239 filed on January
31, 2003 and No. P2003-415741 filed on Decenber 12,

2 Pesordinganstior PlaybadkiDettiteh is incor " por ated by
BAE%SEQS% ig)(ai__‘( %{% INVENTION
1. Field of the Invention
The present invention generally relates to a device for recording and/or playback
of information signal to and/or from a disk-shaped rccordmg medlum, and more
particularly to a pickup moving mechanism which moves an optlcal pickup unit.
This a;ﬁplication claims the priority of the Japanese Patent Application No.
P2003-025239 filed on January 31, 2003 and No. P2003-415741 filed on December 12,
2003, the enhrcty of whlch is mcorporated by reference herem '

2. D_escnptlon.of the Related Art

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 instéilled_ 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 imﬁfovéd speed
or for the DVD-ROM drive to rewrite data to a DVD. |

The notebook computer of a small size (B-5 size, for example) can bf; carried
more casily and conveniently than a larger-size one (A-4 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 gs possible.



2. Description of the Related Art Sone of the
recent functionally inproved portable electronics
such as a not ebook conputer or the |ike have a
CD-RRWor DVD-ROM drive installed therein. Wth such
a functional inprovenent of the portable el ectronics,
it 1s demanded for these CR-R/ RWand DVD-ROM dri ves
to be able to wite or read data at an inproved speed
or for the DV/D-ROM drive to rewite data to a DVD
The not ebook conputer  of a small size (B-5 size,
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tray Iy betvveen two positions,

oytrer z%ﬁgwk RS bodPRO1 R \th disk ERRCIO0, bt hﬁbmgqhe aipper half of
optical disk 302 such as DVD or the like is to be

the 'ReRERAy F01d aheopévicabody GRS wbirposéfohaystidof helves, upper
the rear SI de of the disk tray 303 and which reads

and e mebicinasi puaksinkdomn ¢dvh ofhiei. c &Thedloker3BAf sadicated with a
the disk tray 303.

reference number 307 is open at the front end 307a thereof for movement of the disk

~ tray 303, and a guide member 308 provided alo’ng each of mutually opposed lateral

edges 307b and 307c thereof to guide the movement of the disk tray 303.  The lower
half 307 has disposed at the rear end 307d thereof a printed wiring board 309 formed

from a so-called rigid substrate having fofmed thereon various circuit patterns on

which there are electronic parts such as a connector for connection to a host apparatus

a.-nd‘_the lik;e.- The rpﬁnted wiring board 309 has connected thereﬁo. an FPC (flexible -
printed circuif) 310 for connection to the optical piékup unit 304 housed in the disk

tray 303. | o _

As shown in FIGS. 3 and 4, the optical plckup unit 304 inciudes an 1ron—made :

- base chassis 315 as a body of thereof and havmg a dlsk tahle assembly 313 provided |



FIG 2 shows the body 301 of the disk drive 300, not
showi ng the upper half of the device body 301. The
devi ce body 301 is conposed of a pair of hal ves,

upper and | ower, which are butt-joined to each other.
The lower half indicated with a reference nunber 307
is open at the front end 307a thereof for novenent of
the disk tray 303, and a gui de nmenber 308 provi ded

al ong each of nutually opposed | ateral edges 307b and
307c thereof to guide t he novenent of the disk tray
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shown in FIGS. 3 and 4, the optl cal pickup unit 304

pickuje i 884 amhdre ahe optieal hisle 30D ds $0 be Plizeds Thbadyeoember 320
t hereof and having a disk table assenbly 313 provi ded

hasFormpdrbtheozin an opaiing 32 1¢hichghrwhich tixd ébjeetstclensed1? end disk table
t he base chassis 315, a pickup base 317 having
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bot t om plate 322 and disk tray 303.
generally rectangular form in which the pickup moving mechanism 318 to move the -
plckllp base 317, pair of guide shafts 316 and the pickﬁp base 317__suppor.ted on the
guide shafts 316 are disposed. Also, the 6pening 328 is extended at one 10ngitudina1 .
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 spindie motor (not shown)



The above base chassis 315 ineludes an iron-nmade
- frame 327. The franme 327 is shaped to have a

generally rectangular form It has forned therein an

openi ng 328 through which the objective | ens 312 on

the pickup base 317 faces directly the signa

recordi ng surface of the optical disk 302. The

opening 328 is shaped to have a generally rectangul ar

formin which the pickup novi ng nmechani sm 318 to nove

t he pi ckup base 317, pair of guide shafts 316 and the
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315 has fixed thereto a rigid substrate (not shown)
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the FPC 310 for connection of the printed wiling
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300 and the optical pickup unit 304 to each other.
shawe) piidkap Dhasmi@butiorviasare objectieadennBo? rat fasps a light beams
signals to or froman optical disk placed on the disk =
emiipd oz thedight ispurcg| angel thendgrd feeardingauuiage (of g optical disk 302, -

source (not shown) such as a senj.conductor |aser, _
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portion 317a thereof and through which the guide - . :

p tto HSenBpHEDnerl7a2ind viicE MOSRRAEEA bn theSSid3 3Raft 316.

P orneg ateth% ot her gnd 317g'thereg§@oppos$§2 to t'he
enfls Bhoiwhan G &, ahe pidkinplbase 3fidadedeoalsh b gigagement member
~shaft 316. As shown in FIG 5, the pickup base

333 adjacet! to dies gaideshafi 3d6gagewkich enpagesrwitid 2 lew] socrewt331 included
to the guide shaft 316 and which engages with a | ead

in therpaokgRmovingl odelthnism BA8 tp nuwkveshepwikup base BRI sThe esgagement
to nove the pickup base 317. The engagenent menber . :

megdrr i Bpisopejeased tto wnteerthe Head sexgvs dpéwiram thier end ppgion 317a
end portion 317a through whi ch the insertion hole

thrauglp wihichs erpsertign dofmd 1 iy fongilsandbhase fpesmizgon member 333

wWhi ch engages-with the | ead screw 331. ;The ‘ .
whicheghgrges Fath the henst scrgg 3 Has Thedtanggassion member 333 has provided




4 at an end thereof an engagenent projection 334
engaged in threads on the | ead screw 331. The-

transm ssion nenber 333 is forned froman elastic
material such as a leaf spring, so that the
engagenent projection 334 is kept always in nmesh with
‘the threads on the | ead screw 331. Having fixed
thereto the transm ssion nmenber 333 which converts
the rotation of the lead screw 331 into a |inear
novenent, the pickup base 317 is noved radially of
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on'the 1881 k&l MBEK ARGnkNExQPIREdth MBe tBRSmEhkTon TacifRY 333 which

exposed to the signal "recording surface of the

coR@iisaBe roiadittn YF2he Nel e iviB3 0RRE iaNEncd? fnovement Athe pickup base
shown in FIG 6, the pickup noving mechani sm 318

317 chuokabradivdly efatie optieal B3GR avvihe dehdastiae 881 is motiatbe.
pair of guide shafts 316 an extending radially of the
opfuppettedi mkthegpealr af PBidwlaits3BH dsposedt ledgtthe anlaskky opposed
end 331a of the lead screw 331 to rotate the | ead o
lateral edges ®f the openiing: 328 inithedrasevcisssisi 3l Sh therpickup base HFds guided
-~ 331b thereof in a franme_ 337 by neans of the base end
by 811 guide shalés 216 ép pmping\betwachdhe dnpes apd puterarcupiferenges of the
bi-ndi ng screw or the I|i to the base chassjs 315 of .
OPH4Ré %b*& andfhe gbactiye Iens 5@@@, keph exmsgﬁ 4p o ¥ieRy rteording surface
chani.sm 3 I,S._proyi ded adjagent to one of the
Of@éioa C%lffg‘]f]’f é’g%%pgglhéchga] 331 is threaded, and
t he engagenent. er. 332 of . the picku 1s€ ,317 §S _
K SRROT BN R B R el el PelibtR ST R3SAG 2 tead screw
33 BEEMAEP htjallf" & AlcCpait Wbkl sh§RO 336 " extending radially of the
optical disk, and a DC motor 335 connected to a base end 331a 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 frame 337 fixed with a binding screw
or the like to the base -c_has'sis- 315 of the opﬁgai pickup unit 304, the pickup moving
mechanism 318 is provided adjacent to one of the guide shafts 316.  The lead screw
331 is threaded, and the engagement member 332 of the pickup base 317 is slidably

engaged in with the threads on the lead screw 331. Thercfore, when the lead screw

5



331 is rotated by the DC notor 335, it can nove the

pi ckup base 317 radially of the optical disk 302.

As mentioned-above, the |l ead screw 331 is rotated by

the DC notor 33-5 and-the DC notor 335 will not

provi de any torque unless it runs at a high speed.
Therefore, various points of contact of the pickup

nmovi ng nechani sm 318 will be abraded heavily. In case

the DC notor 335 is connected to the |ead screw 331

via a gear nechanismto nove the pickup base 317, the

I : : :
3 %fCJ gsgxﬁ)%tgcg bg’ Q%u? f)(ﬁ“"rn%x(ktop 9 35 ,Ui‘sf S gﬁlas tehthc S&C% %Jrk'e?slg siarc]hally of the
%D gﬁ Qt dnvention and the pickup base 317 is
adially of the optical disk 302 by supplying

run. sk tray 303 having the ove optlca

DR bR 335@11131% provERGrivherqtierndles it Aid¥ed adti ) Therefore,
side 340a of a generally rectangular tray bo y 40

viriek goint@oL eomtaoti dfthe pickup midvieh nicoBaitpihi 318! will Iskatdaded heavily.
is to be received, and at the rear side of the tray

Inbedy ﬂ%DCamotmﬁSéﬁt ineohn@2&d tonthefieshsdréne 33dtviz algear mechanism to
pi ckup unit 304 is housed. The optical pickup unit

mavd thequisiay bhase S, demparatingmoig28ilhbg inchensedver
menber 343 fixed thereto. The concavity 341 has =
f orQre dhis racchenth gt st et usd opdhe riécstqrhﬁ& dA the present
whi ch the cover. nmenber 343 I's exposed. Thus,

m&@mn ﬁ%‘r_ﬂé? P bafss 3& pisr moyed radiallynefather 9@@@4 disk 302 by

squ et Daaigb 4 Al SHTRLLT TR GRMECIE anc
a%sfh St
fo@%ﬁ aq\f 2 %naéﬁ dsa1|8% Z?tgﬁl g gk > 4 gﬁ%)éli§ %oﬂaﬁg@ﬁp etfa%J 'bXdy 340 thereof a
concavity 341 in which the optical disk 30_2 is to be received, and at the rear side of
- the tray body 340 a comartmeni 325 in whlch the optical pickup unit 304 i is ‘housed.
The optical plckup unit 304 housed in the compartment 323 has the cover member 343
fixed thereto. The concavity 341 has formed in the bottom thereof an opening 344
through which the péver member 343’ 18 eXsted. Thus, the cover member 343 forms
a part of the concavity 341. Also, the disk table 313 supporting the objective lens
312 included in the optical plckup unit 304 and the optical disk 302 to Ee rotatable is
exposéd through the opening 344 in the cover member 343,
The concavifty-341 of the disk tray 303 is generally circula’r, and it is defined by |
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first to fourth walls 345 to 348 formed generally
circular as shown in FIG .3. O the above wall s,
the first wall 345 is formed at the side of the rear
end 303a of the disk tray 303 to-extend over the
openi ng 344- fornmed in the bottom of the concavity
341. The first wall 345 has a constant clearance C
bet ween the | ower edge 345a t hereof opposite to the
concavity 341 and the cover nmenber 343 exposed

t hrough the opening 344 in the concavity 341.

frdigh fo.%—ﬁf?/aﬁ? §45 a?&g ﬁ(&ﬁ}eﬁ%&ﬁ%}}gﬁhﬂcﬁlf 26 shRwe )f‘/@gl}_ﬁl% .

gener_ Clrcu _ _ _the _concaV| t 7
Thef fHeStbokt a1 Othel fhrsf RENBYSHY rdrheAGk HansiaPbe pS%f erf 303a of

synthetic resin having a high rigidity such as
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FIG 7, a holding nechanism 360 for holding the disk

341.r ayhs@dsti wall A4S hgs deyonsenbeliiraRd € belwedrethe Pvidteedge 345a
conpartment 325 fornmed the rear side of the disk tray

theBéh3 dppositotesthegonbaviopB4 L ahd phecéaver umnhbe3B4t3 ekipesed through the
“hol di ng mechani sm 360 i ncl udes a forcing nmechani sm

op@odg 844 inntheeconbavityi 341.t ray 303 to outside the device.
body 301, and an engagenment mechani sm 362 which is .
erNjetgetabtheasecend g dawith wallsj 6 o826 gersyildie gircular and rise
upright on the lower half 307 of the device body 301

fropghg epneavityaidlengagement between the disk tray 303

and devjce body. 301. :
: '-J%e Sisk tray gO-' is ?ormed by injection molding of a synthetic resin having a .

high rigidity such as PPE (polyphenylene ether), for example.

As shown in FIG. 7, a holding mechanism 360 for holding the disk tray 303
inside the device body 301 is foﬁned in the compartment 325 formed the rear side of
the disk tray 303 for housing the optical pickup unit 304. The holding mechanism
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 engagemgnt.'
projéctién. 326 provided upright on the lower half 307 of the dex-ri(_:_c,bod&- 301 tor
achieve an engagement between the disk traj 303 and device body 301.

. The forcing mechanism 361 includes an cjeetion member 365 to force the disk
tray 303 to outside the device body 301 when pressed to a rear wall 3012 of the dévice
body 301, and a coil spring 366 which forces fhe ejection member 365 toward the rear

wall 301a.

l@ﬁteﬁa--ae@.mfo@énﬁ Brmed in th@boRBMVGY th concavity - -



The forcing nmechani sm 361 i ncludes an ejection nenber
365 to force the disk tray 303 to outside the device
body 301 when pressed to a rear wall 3014 of the

devi ce body 301, and a coil spring 366 which forces
the ejection nenber 365 toward the rear wall 30la.
The ej ection nenber 365 is shaped to have a generally
stick-1i ke shape and has a flange 365a formed nearly
at the longitudinal mddle thereof Al so, the ejection
-menber 365 is disposed in a conpartnent 368- defined

in
nealtSERh hbec o i5 RGP BRI Ttne Y 1 R ape and has o
ﬂgitgee%smo&&ed' 18; 'af‘@hé"lo jifffindl Omidite Shakof ' %330316 ejection
e conpartnment 368 has a t rough- hol e 368a forned
méMBELBAS 38 dishBsdE A alitih ‘
a retention Step 368b forrred nearly in the md
ntt 368 & fbrmdd@ecdd angaikood thé didle n%,lye%?y Ctﬁ extend in the
menber 365. Al so, the conpartnent 368 has a retention
diveatibn 3Oinkentingdor vjeatipg the idisk itraye303. hafhet bempartment 368 has a
retention wall 368b and correspondi ngly near the
ﬂ;fmlghfhoémaﬁsﬂﬁbrméd thoreinhi stk ther soar 308 I0Far eft tiendsketrgnd03 and a -
of the coil spri 366. ‘The retention wall 369 has
. refegtine dtepésh |fﬁr nemshst imi the nhdille theneof toaretgin ha Bange 365a of the
menber 365 and also an insertion _space 370 for . .
ciocoBFOeTBReISIO% hoAlEp e icompeEmsa 3685as TRECH@EMAIIGH formed in
hol.e 370 is formed in a port.i ner than.t
a PRYERN 1T fAn SguteRlignr Wl HERD @ rcwq%%lyw the front end
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is gfrﬁﬁﬂ ANEhABoh Mendrhen hOR t4Ridn w89 369 and 'lrth&Cnear tllne front end

or ci ng chani sm 361 constructed as above, the coi

30300 Mt G hPBOgS the flange 365a of the ejection
menber 365 to the rear "'end 303a of the disk tray 303,

antthé el dpiingeIsd iy arporsbbetweeh the r@ﬂéﬁﬁ@&ts% B@&fﬂand retention
the rear end 303a as shovvn in FIG -
wall 369 of the compartment 368. It has the ejectlon member 365 inserted in the

holiow space thereof, and is retained at one end thereof on the ﬂﬁnge 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 sprmg 366 forces the
flange 365a of the ejection member 365 to the rear end 303a of the disk tray 303, and

thus the ejection member 365 is projected from the rear énd 303a as shown in FIG. 7.
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In this condition, the flange 365a of the ejection
menber 365 is retained on the retention step 368b of
t he conpartnment 368. Next when the disk tray 303
is housed in the device body 301, the ejection nenber
365 projecting fromthe disk tray 303 is butted to
the rear wall 301a of thefl device body 301 and
pressed back to the front end 303b of the disk tray
303 against the force of the coil spring 366. Thus,
the coil spring 366 is pressed to the flange 365a of

In étﬁlg g@?ﬁé@&h% §§?§a %?%8 %@tﬁ)ﬁsﬁfér@gzg %bggf{mﬁ%&:ed on fhe
relEiHF fop 308 IPthe ?“mﬁ’%@?‘%ﬁ ?‘;i?ter "ihe coil spring
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menber 365 toward the rear end 303a as shown i'n

me%abért%s jedtiRe RsthQHe At ray 30BIiS biits® to ther@ir ea@éll 901a of the
65 i s passed through the insertion hole

deﬁ@é Iﬁedy i301tdhd pressedttaok twahd 3P ehd 303 ReE the sléskt tron 303 against
space 370. Then, the disk tray 303 and device

thebfotye 30 theace] dpring @6§ed Tihys t the cemlge;gmgﬁ% e phsped o the flange
362 fromeach other, the coil spring 366 forces the

3654 ahthe §68immetier éjéémdowummd teabe tfoontremdr¥idb. When the
end 303a. The ejection nember 365 will be projected

diskrtenyi 30k iy engaged @nabealeyice: brdyid@k byraaye@ageﬂﬁnbe@ﬁhamsm 362
t he through-hol e 368a, and hutted tqQ the rear wall
whagdy wilh ey descrbsd i dpigdl1 a%ltheA%ml REreg S6bi WHl keemarforce which
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3%&19 apHERk %%ytjt% Q&ﬁi’ HEHCP ggﬁy %@} ar® dlsengaged- by the engagement
mechanism 362 from each other, the coil spring 366 forces the ﬂang.e-7365§1 of the

ejection member 365 to the rear end 303a. The egjection 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
18 further forced, the coil spring 366 extends to the front end 303b of the disk tray 303
from the flange 365a of the ij:CtIOIl 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.



Next, there will be explained the engagenent
mechani sm 362 whi ch engages with the disk tray 5 and
devi ce body 7 when the disk tray 5 is inserted into

t he device body 7. As shown in FIG 9, the
engagenent nechani sm 362 i ncl udes an engagenent
projection 326 provided on the |lower half 307 of the
devi ce body 301 for engagenment with the disk tray 303
to retain the disk tray 303 engaged in the device
body 301, and an engagenent piece 371 provided on the

glnégﬁé:@ 3‘% 1?%2‘”&%%%?8@%%%“8?%}%%%} Iiggc ! o.rm 362 wlflﬁ;él engages

wifi BRBRE Py 3 PloSi o dtRe oo g 0T s BT Hd he cevice
boaggn in HG 1. The engagenent projection 326 is
rived to be generally cylindrical. Wen the disk
t . . L ar
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pr@@&ﬁﬁﬁm?ro@ii@éaem?ﬁﬂe JoQerBdlfa30 7t STahdigelick T@My 303 Aﬁs)p engagement

hold the Tatter inside the device body 30

with@eidinerky 603 9o rédhh @eIRJCHRNBORIcASxcd/h thodagrd body 301, and
t he engagenent projection 326 includes a retaining
an RAphgeaniend pledeB Ttepravided @ theakisk aragB06handhgvoted in a direction for
engagemnment projection 326, a body 373 having the
engaemieni ng theoerngaganBilpriopeatiod 326. t he end t hereof, a
stud 374 provided at the side of the base end of the
bolle 8¥Bigamgntipoyection T30 shprowdgd gemeone gideefdhg fawershalf 307 of
pi voted, and an abutting portion 376 to be put into . .
thec@ewier body 3R 185 wjlbde ssgrtiv Fleksl.-wnllhengagemsat projection 326 is
described in_detail |ater, The engage .piece 371 ]
formis S EEBFRIEORRCG. ot WAC B SRk RS P LR o the device
oarr. in HG 9 or i.n a djrectiqn opposite to the .
body pOk: M ehsrampPabricwios 28 Svlldt PREgE o e enbagement picce
371 formed at the disk tray 303 to hold the latter inside the device body 301.

As shown in FIG. 9, the engagement piece 371 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 ejéct 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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377 is wound on the stud 374 to always force the
engagenent piece-371 for pivoting in the direction of
arrowDin FIG 9. Wth the engagenent piece 371
pivoted in the direction of arrowDin Ma 9, the
retaining portion 372 is positioned on the noving
orbit of the engagenent projection 326 provided on

t he devi ce body 301. Note that the eject button
375 put in contact with the abutting portion 376 is
provi ded on a control panel (not shown) fornmed at the

37‘2 Eééwbuﬁﬁ] ?H 00l 7N a‘ﬂx%g.%s?g f(?’g? %ﬁ%aﬁm@& ﬁitgﬁeewdlf gcr(r pivoting

Sses the éject ‘button g out

in B‘{e\?%’i{gbt%ﬁn dtarRfe DS ESFIA ®. 20| e eﬁ%ﬁéén%‘i‘lt 3{2et391 pivoted in the

e engagenent piece 371 in the direction

dir@ﬁfﬂﬂf’bf erb® DS 1HE. oC iR tahind fMoR 37D ifiposifloned on the moviﬂgv-‘ -
The e : ‘

ngagenent piece 371 has a bevel 373a forned

orBih6f B Rnk S idift Hojktaon BDE prRGd&S of e deette bdEY 300. t he

novi ng direction of the engagenent projection 326 and
pr Nbtelghat ithe efiet duttoat3Bnpof iracomactDwithhtae ebokimphppedn 376 is
retaining portion 372 is fornmed at the protruding end :
provfidédhen estaitrod Pacl Al chowhp femgabantatirgitemd 371D bhthe device
the abutting portion 376 formed at the side thereof . _
bodpposi t When thhaissi grespdscthe cj¢ns bngton| 373 7on drawingrows dhe disk tray
Nanel y, the stud 374 is |ocated between the abutting L
30poittprosses 1Be abutting ppriBIRaT6 thapivplothe, cngagamene piece 371 in the
_abutting portion 376 is pressed hy the eject button '
dirgetmn eppositp fadermiractipneé arrgmbia HGy8t ed in the
di recti on opposite t he directj.on of arrow D in :
9. The; erfl%?@ﬂff@fléﬂﬁﬁﬁg?tﬁobﬁsi phersis 138 Toffged HeR P Pretd from the
h irecti of .arrow D, ..it catches the en e -
end, 5 i bBGH T3R8 VS dree iR BRSPS PRRoRaE iga 326 and
evi ce. hody. 3Q e r etai ng Ort] {22 o1 Sortion 377 is
gy R dinketon PR 0 pd e hOtf Rkl Gheatiipe lortpn 372 is
rorfledW d bbbl £HER087801 RIQ] Bl difdBoShEnt idee 371 has
forfCHR AR} bEuhEn RSy bEMNARDITIE RIS B uBdecipon i s

thel m&ﬁ% 1%(%1'909 %gh%nﬁeﬁ ¥t BRLidVhERRf 8hP6SERDhOGEE Wikt the bevel
spring 366 and ejection nenber 365. ' :
373a is formed. Namely, the stud 374 is located between the abutting portion 376
and bevel 373a. Therefore, when the abutting portion 376 is pressed by the gject
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,

11



More specifically, as the disk tray 303 is inserted

into the device body 301, the engagenent projection

326 provided on the | ower half of the device body 301

noves in the direction of arrowHin FIG 9, abuts

the bevel 373a, and thus pivots the engagenent piece

371 in a direction opposite to the direction of arrow

D. When the engagenent projection 326 has noved over '

the end of the bevel 373a, the engagenent piece 371

Is pivoted in the direction of arrow D under the ‘

for f €y: ' [ ' he. .
g i, ST §RY 303 W De G Erodd B i fevice body 301 by the

' Lt : - ' kon 326. Thus,

af?%\éﬁéé%é) g%&;%%%?ﬁ %llti%ggg ggq&%gg&% ﬁ%@g’? g??ﬁ ng portion

3724 i Wit RSy 30839 §HRMkd | @eldeRibedefiy 301, the

and PP Tl ey S0 AT RN F IRy by 301, the
cr%@éement_ proREti&h 826 'fﬁﬁviﬂfad bhehéiekert ial oBthe d&vicdb&dyH801 moves

hée device body 301, the user operates the eject

inbikt difectioh MhagbwWi in PIES Y, tdbatsathet beéved 393a) iaad BdS pivots the

When the abutting portion 376 is pressed by the eject
enligbiféraent Picce ITieiren dagetimmoppaisite o Bivd dirsctpinvalt adow . When the

the direction opposite to the direction of arrow D in
enghgamént pijectiathd2@ hgageved over eend vf thebetal $7pi,ibe engagement

in the direction of arrow D, the retaining portion ) )
pige23 7k ix pivotash s tfer dimeation elosiray Brder ghe feree of the torsion coil
engagenent projection 326 and thus released fromthe .
SPHEAF &3@ medtheresiiama prition 72 thpesitippgd agai op hg meymg orbit of the

COgHPTIS BOICUOay 2803 TS D BOAAFIG RIFE ddi B the rotaining
po%lgg% 372 ol ipee &3@8?11@%%3?%% ﬁ@’aég%%”f? 308 ﬁ'éaf?ﬁa% E%Sk tray 303
- . [ 349
g PP BRARRA BRI o " e 1 ray body 340 and whi ch
enBages it b ey bkl STBRO8LARANE BLIRY 198y SOF, hRYRE: operates

I nce gagenent por
- : : [ gt r e &y e
8 HEPH o PSSO AR SRR e 0, dURl e i
poftfot $% RA¥ss3 by RBEidR %ﬁn@ﬁms,edleazlnga?emeﬁﬂpi ®e371 is pivoted in
optical pickup Unit 304 into, or to outside, the -
thel @itk & odeshosAd to the direégors bPWIoWDRANGIGLA). tWaiek®he engagement
(flexible printed circuit) 310 connecting the optica
pigRieCKUpisuthius [A0étcdoiustie diredtion of akrotr By tBE Jetaining Ipertion 372 is
printed wring board 309 provided on the | ower half
reté@fed fronhthedmwivineg bridy oBQe ¢ngagevienbprgectics: 3Mapad thus released
have a generally U-shaped form and includes first
froam thes engagdnienh projestion pa6.t | Shupdhe idinkstrap 04 radadvice body 301
adj acent to each other and extendiq? in parallel, and .
arcadig¢ngaged frope ea¢toathes 2nddhe disk wae393 kssforepdoow«d dheydevice body
arm portion portions 350 and 351 to each other.
301 by the aforementioned forcing mechanism 361.

12



The first armportion 350 is directed at the end
thereof toward the rear end 307d of the |ower half
307 and connected to a connector (not shown) provided
at the bottomof the printed wiring board 309. Al so,
the first armportion 350 is fixed to the bottom of
the lower half 307. The second arm portion 351,
contiguously joined to the first armportion 350 via
the circular portion 352 has. the end portion 351a

~ fol ded back toward the front end 307a of the | ower

a'hﬂfh glsg(p% g@gg&g}% g{fﬁ?# g%% ggseélgSra@%ﬁ%ﬁ%: Qe %%rtlon 349

T S i e
"——*wn%' él% Oél.ﬁ&%( n?qubér%é? u(?lgn élt be. @ SRR ROFBYT € gﬁﬂ:e%é dnfagement -

to o e devi ce I3 body 301
pofﬂ #1@4‘9'1@ sﬁﬂﬁlﬁ le‘i"l aé@f b o I\%ﬁae BRIk 13SE theA®isIR tra 303 is guided

erence pos re particularly, as t

in ﬂio%ﬁlg iy, 0 bﬁts{HéV@I‘i’e dB¥ie botly t3010uhdithies cirdied along with the
devi ce body 301, the FPC 310 has al so the second arm

optisl pickiip 3k 30a6he0 br Pyedidentbe dekizedodiyG@1body 301 as
shown in FIGS. 11A to 11C. At this tine, the second
arAs phownoim BEQ. i16, fied dRC kﬁﬁe)klbleopantd:dt ﬁa:tﬁt)om() @noinecting the
307a of the |ower half 307, resulting in a bending

optREb picksiptindt 304 kotseslyin3hs disk way 863 anddhe endtadgvvlm& board 309
shifts in the noving direction of the disk tray 30

pronided) on thatlewer half 608 lofttheadedosbpdy 80k ée earh Qi:h%tSsSha@ed to have
t he devi ce body 301, the second arm portion 351 of

a geperaftp®)-shapedsfosms an@ dneludesplisk and, secondstingap grigggrtion portions
the_ci.rcul ar porti 52 agd has.t he end gprtlon 35

35 fod 51 acErbp £ E satont i B BEUC s Yt portion
35%“““8#@5%5 Seiqaci Foeripn SRS Uend SR ot

t %ﬁ%ﬁ 1 B9850 LS 3 B0 BP0 cna 307
of tﬁg%v’éépheﬁpﬁé’} 1}1/(5 QUL t%‘@l ae&%n%eﬂbg Etgﬁ aﬁiv%) Pﬁ)wded o the bottom

correspondi ng as sho e dis

: t%lé %ﬂ%@g I?Balr% 309Us edsd, fhd [kt 484 peRifP 30 ?Soﬁ-xedtIBQhe bottom

e second arm portion 351 of the

of &J:Qo*w%r harmRy. | MR RShllieM pREOGNIIFY &ﬁmrga@mlgrjomeaho the first
he connector 354 provided on the optical pickup unit

am?@értﬁﬁi SHOWia i Eiréulal Portion 35Eaias ahe ehdtporiioh ta5ng folded back
feading data to or froman optical disk used in the
 towakt BIRIGar chV/BOROVE thc léowdrt hdle 307 end tdoadedted o theeconnector 354
optical pickup should be incident perpendicularly ‘
proujtied dnhthe sipgoal piclegonit 3§4 hwnfatm e disketrapddEal The second arm
- disk. For such an optical disk drive, the rel evant
‘porBbaB3aArisi npefired & thef doxice bedyya0band Hiskatnayt 303, e the disk tray
- between the signal recording surface of the optica
30disskoand, thiveseopud @am poationodS1 is moved into, or to outside, the device
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14 the objective |l ens which focuses the |ight beam
onto the optical disk. Al so, in such an optica

di sk drive, in case a light beamis not incident

per pendi cul arly upon the signal recording surface of
the optical disk, the angle of the |ight beamin
relation to the signal recording surface is detected,
and the relation in angle between the objective |ens
whi ch focuses the |ight beam and the signal recording
surface of the optical disk is adjusted by a skew

boc%&éﬁs PR R S ae %*E%“ff s Bt patiTine
?‘g@redgg%%*’?’dg’lg% ik Mkt geac ﬁgé)g Sﬁééldtu%l%% dse deviee
---boﬂ] ?é@%ﬁ@ﬁ (%@%9 Q%E%Tﬁor fe! Scadd pﬂ?’ft er@Hf foved into the

ase nmovi ng r e optica

dev%eslifo 3?01 ASsRRANMD G eA d21d heAﬁéﬁ@éﬂhﬂi%C{h@%bédﬁ&lﬁﬁl portion
~inc es a spring 402 disposed in a holder 401 fitted

35100 R18eEBHcIPtow i Gl ont aid 3816 ofiNBe WoweN h&lf(BOYT E&sulting in a
t he upper portion of the guide rail 316, and an

bendiig!S55.N0AS Ghe WiskO@a P 30Tt etbvied, dlauberidieg B69mhifsi tethe moving
of the guide rail 316 and which presses the guide

dirgctioh cFltbe \dévkt trapB09. t Daadjly sthemhthehdiblg iy $03t b ejaptédie outside
- rail 316. The above hol der 401 is installed to a .
the dewice diodg 300 5theakcendwainn ppitine3 Most thadPGH3H0 isrmlschiplded back in
base chassis 315, and has formed therein_an_insertion
a paegiéon ngarabe ciraulah perionn Zesndl kasr the 6ad pprifomn3 s hereof ejected to
rail 316 .is inserted. The_ hgl| der 401 hasﬁ% EY%P
outide thedevdise body Wl a%slacaw imFHS) ey t EBu%.14ke Beneting 355 is formed
- throu h the_ inserfion ope g 6, and the sprijng.402 .
%%&%@Péﬂ? P@ﬁa@m%ﬂ Fﬁ“gf i, tgem@&h‘sﬁaéwh%ﬁlmd into
1.1 of t inserti
the _E%smer@%zoﬁf 13 i, bigie 25 A B FecamicHt R D1 of the FPC 310
- shiftRWard %eagnf 861%1%&1' ﬁasc%r%@f)é&d%ngly as shown in FIG. 11B. When the
disk tray 303 is fully housed in the device body 301, the bending 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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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 bottom of the holder 401 and abuts, at the top

t hereof, the | ower side of the guide rail 316.

The above skew adj usti ng nechani sm 400 adj usts the

hei ght of the guide rail 316 by adjusting the |ength,

projected into the holder 401, of the adjusting screw

403. Thus, the relation in angle between the

objpectiye | ens 312 whjch. uses _the |ight am and
thedRiecig fihs bR arings riebE BOHR el e e El ST ok 302

c be.adj usted s . the |ight a . .

[ ﬁlg[isa’em %‘8 p%‘?w ﬁpg\?%g%ltl%}( @g‘é’ ﬁ ?E ecaglg gﬁmalfg%? elgegarntlji R gmt incident
AN 1Y 77 ¥ reardrrding e ra l S g .._..:S 1o of fhe
Pe’ﬁ%‘}‘%@?&% upoen 'ﬂ?é"%é%l 4@%91?%111@51%?%% St AE obﬁgal (ﬁ%’rﬁ]? %agle of the

chani emininple

light &%ﬂ?ﬂplgpﬁ%@}i 'ele Qgﬁzg{@&&;’dﬁfg@iﬁ%cquﬁe%t&ﬁ anf&he relation in -

optica drive. I'n case the thickness of

ang{l@ﬁet\»@yn HbjELHR: 16AS WhAthh fo@ﬁs,e@’éﬁ&ﬁ%ﬁt; belafh ALPMER recording
hat of a hard disk drive having a thickness of 9.5

surfitk bR 1Y iftical @isk @FaEstbd By hkeWNRhsstal théthaflisak drive
itself, no other than the adjusting margin for the’
heigiovad id FEGQY| the skait adihbign mdohanienididissprovidetihaside the
parts of the disk drive are fixed in height. _
bas@ ehawisoB By in which the picitupdhdsei3dilis pravidetiude it provided at each of
thickness of the disk drive. Note here that the
the DPpmsitcoend3H ¢achl efdtbd guide raels 33 Idkimppaip whinh gwidndh¢ pigkup base
318 includes a generally regtanaular housi ng 338
31%in awovieg erdiatly ofbheeonriivak sisk 392 ads shafe @ FIG. 12, the skew
including.the width, as _shown in FI 6A erefore, _
me@h@af%ﬂgﬁg inglales aspsing @%crlqued A7 holger éQéHSiee)on one end of the
gui élrjélﬁgbﬁnz{nﬁlt %p%g%eg%g)lo% 't%gsup%fer tp%?ﬁgna%? t]gep agtsllsdesra%1516, and an
adjusting screw 403 provided 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 316. |
The above holder 401 is installed to a rear side 4052 of a main plate 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 thercin 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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16 Al so, the thickness of the pickup noving
mechani sm 318 is a problem n i npl enenting the above
demanded t hi nner and nore conpact design of the
optical disk drive. Nanmely, 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 nmake it

d"fkgé %ﬁﬁnh%tﬂjf ?g%% HgaLd E&Eeﬁagingf g@efopéeﬁktlfy 'Uﬁﬁig rail 316

i nce arts of rive are fPxe

dowRwh®l 9ffhe adj usﬂr%t&e& @t it Bnde@d 3h FREERBY IRN1E %7 éf%rsmed in the

optical pickup u 304, the transm ssion nenbe

- bottoin bPkREHOIELAD PAng laBadks! &t tHBYEP HitredH e RSveR si(ﬁaéf the-guide-rail
- spring or the like and the engagement projection 334

314.s forced by the leaf spring to always be in nesh ,
with the threads on the | ead screw 331. Therefore, to
mithe dbloee gkek wdjisting ddchasisapd®d adjusts shedkesiphissf the guide rail 316
position by the DC notor 335 supplied with a

by pdjsdengthe heth.cptgeed amtowdvechqldérs401, td!fetlmnghgm@screw 403.
projection 334 has to be novable w thout bein

Thusi, s gelgtian fin omegld betwacaaids decthie lee&@lgcwbw%smtlse@wthe light
this account, the transm ssion nenber. 333 shoul d has

beaghand: Higagjsnalecondins sitfae ofstheanbicalodisk 39388 henafbﬁ%ed so that .
L
: w?{veéﬁ@agg@bdﬁ?ﬁ@fﬁﬁ e, ket SO o ARG D) 1 4y Problem in
A AR e PRSI SR v
Thaggsﬁ:m : e I@Hk%ﬁﬁss r%%%ﬁég—lﬁg)ﬁﬁtg% éafsg% o t%[a?r‘ﬁ)l\f: %5 adapted
to. that of a hard disk 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 .ddve.

Note here that the DC mo‘fo’r 335 included in the i)ickup moving méchanism 318
7 includes a generally rectangular housing 338 which covers the base chassis 315 as a
whole including the Wldth as shown in FIG. 6A. Therefore, the housing 338 has a
width (6 mm, for example) equivalent to the thickness of the base chassis 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 pickup base 317 to a predeterm ned

position and thus positioning of the pickup base 317

i s inconveniently inpossible. Note here that in

the disk drive 300, since the disk tray 303 forned

from PPE, optical pickup unit 304 formed fromiron

and cover nenber 343 fornmed from al um num are j oi ned

t oAdsag Ithot thenkpesshef rthdi pitkwe moedng nmedeinisne i B$ iofa problem_in

l'i near_ther nal ansi on fromone another wll| cause
implegmosngLthe Abowip Shennded Shinectnet ortreccoapach design of the optia

conponent_has a_ hi gher tenperature. That is, -

- diskpfivoneNaasivein cate dhes ithickagss 3063 thes \flaVr%@M r(ﬁn'vrfa casing; for - -
xifiRle, Enabuna i Suiof he Td Kbk Uy RAinGp igoarss otfhges mm in
oS g g&&&%@ﬁﬁe@@ég@ I RS e o e obing 338 of
el 35k itag 9B RS S b AR thckmess of
oS S5 LR O

R B DOMRRRL S crkPACGRATE DG g Ggmomission
memw 834 Reforinh8 Hor ¥R MnA0841 bk sya 1&& sghﬂgbp 4B i and the

10-5/mTC and that of iron is 1.2x1
engagsﬂneﬁa‘ %Ib%lﬁtldhsjgﬁltlﬁ Fyr3@ Dy heIeaPan glté 2By PR i RS with the

menber is distorted due to such differences in
thré¢ads earthe kqdnsian 36def Thereftde, tomoet Yhe %Uﬁup Base 317 stepwise to a

di fferences in thermal shrinkage, as they are
desigkd pasi¢ion by the e nadtor 83 Svgpliciovidi s pradictermi@@Drectingular-wave
- driven. Mre particularly, the alum num nmade cover

pulsmerthe engagement \projeetion ridh haretal 8e movable without being disengaged
from the threads on the lead screw 331. On this account, the transmission member
333 should has the engagement projection 334 thercof 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, however, 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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| ateral edge of the opening 344 toward the optica
di sk 302 and will have a sliding contact with the
signal recording surface of the optical disk 302
received in the concavity 341 in sonme cases.
Particularly, since there is defined a clearance---C
between the | ower edge of the first wall 345 and the
cover menber 343 (see FIG 3), the cover nenber 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
weakenetathevaniggg droengeprajectibn B3d ovill, be disemgdged drom ttoe Havads on the
a sliding contact with the cover nenber 343.
leafiserevh éﬂg supply ofnthe rectangHamwave pnlsas Horsk pradeteemdeel number of
the hol di ng nmechani sm 360 for hol ding the disk tray

- stepp o jthe iRfe mefer dB9; srnnghdposd the pigkupvbasedd tloto a predetermined. -

i.sengage the .engagenent  nechani gm 362 fromthe

Posgﬁ% f PRYIHPRING e pickyp basnAk/ Brineepycajeatly impossible.
it ot o i Bisedifvn SO a8Ree B ik 5 S0 fobmsth from pPE,
opds3F, 58l i 5 R S SRS R ormes o,
s S5 \ih Ry, il 3 Ciiop: offesr termal
xpahith 1R GgE Fulor dERD, bikh PYlc rRTend tb B dichdHfed as the
co%@én@ﬁ%‘ 4 Bightt RSnpaueed | Tha ihe SBNMIGRABA e 3Eb disk may 303

FPC 310 1s fornmed to have the first arm portion ‘
is Tobhed hdngadidid magiidl suchi 4 PPBO®Slyphenyledd@thel)S th® base chassis
- say, when the disk tray 303 is outside the device ,
315bafdie dpfical pickupardn8e4 Bofseddn died dink draRred08eie ortnhed] Sofkiron (Fe),
~ tray 303 and device body 301 as shown in FIG 11A
andTtheraiver exenilfer 348 imntillpdrioithe tGb 0h tid basveclidseisi T Seand exposed

FPC 310 is bent to below the 19

through the opening 344 in the disk tray 303 is formed from aluminum (Al). Namely,
these disk tray 303, base chassis 315 and cover member 343 are different in linear
expansion coefficient from each other. More specifically, the linear expansion
coefficient of PPE is 2.8x107°/mm°C, while the linear expansion coefficient of
aluminum is 2.4 10"5/11'_1m°C and that of iron is 1.2x IO"S/mm"’C.

Each of the disk tray 303, base chassis 315 and cover member 343 is distorted
due to such differences in linear expansion coefficient, namely, due to differences in
thermal shrinkage, as they are elevated in tempefature when the disk drive 300 is

driven. More particularly, the aluminum-made cover member 343 is warpeéd from the
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cl earance 356 when the disk tray 303 is housed into
t he device body 301, the FPC 310 will be caught
bet ween the disk tray 303 and devi ce body 301 as
shown in HG 13. On this account, the FPC 310
has a cover lay 357 attached on the end portion 35la
of the second arm portion 351. The cover |ay 357
increases the rigidity of the end portion 351a of the
second arm portion 351 in comparison with that of the
rear end portion 351b. Therefore, the FPC 310 is
prevented from being bent at the higher-rigidity end
lateyat efgmh oBshe openg gfd4t wwsed dhe vhtcadl disk 302 end56illvheve a sliding
the di sk tray 303 once ejected to outside the device
copfaehy with thes siggak serosdimensurface ehéhedeptied diskl\30201eceived in the
mhileoire,lomer-rigidﬁhy,,erxibLe rear end_portion .
CORGAYHY o34} i soBeo asar mbgBiqulahy; 3since theseris defimedhatclearance- C -

bet3iy i ower L1585 b APy o hodghe eovatapersber A8 (5cs FIG. 3,
the e ORIRT 2o i B STl bk alriince e ciipon e g fist wal
4 5lscfolfiod I BR Btk e the B (155 77 BT thus incurs o
roeR Jork G SRS ARAL: R0 Ry B AR A OGP oD the cover

mefi®epegs or 354 provided on the optical pickup unit 304
as shown in FIG 11C. The nearer to the connection

WiNdte g @D Re&eOifortdentiontd ldako@ivd 560, iR@Holdengd BRchanism 360
bendi ng 355 becones. For a | onger distance between

for thokling e disk arayB0nirishie thefeeidetiodd530 1aichrblidel 2p did@gage the
355, however, the FPC 310 shoul d have an extra
engagemeit, mebhatismi 362 daban tthe tehgagmndnt girojeatiah BESUbE .means of the
- Also, the cover |lay 357 attached on the end portion
eje@hutonf 3the K aborejechrbmtioor3i5ois pEshed rhyr pigale: windle data is being
- rigidity and thus the load to the end portion 35la as
writien fo orgad herm the aplécal Wisk 3% tredisk drayt308 andvdevéicedmaly 301 are
] 301ggfé'thecgi8k drive 300 is mnimzed to neet the
disgngaged Epmrrachgthen,posskily sapsing aitgbly indhe data widte argead.
in.,which the disk drive 300 is_ tq _be used, the
ci}nl%flaﬁeehes? thefeniE e ngrggfsmvﬁhpﬁ*ﬁﬁ 31 dfsim bethe gpeieht between
the 88 Bo@P M1 ﬁg BSrE %id%?}‘g)gﬁfo'%'tﬂé‘ﬁ{sk%% 0 e 83 ray 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 ti*ay 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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As the disk tray 303 is repeatedly inserted md
ejected with a large | oad being applied to the second
arm portion 351 of the FPC 310 at each tinme, the end
portion 35l1a of the second arm portion 351 will crack
and the circuit pattern forned in the FPC 310 will be
br oken. OBJECT AND SUMMVARY OF THE | NVENTI ON

Exanpl e enbodi ments may overcone the above-nenti oned
drawbacks of the related art by providing an inproved
recordi ng and/ or pl ayback appar at us. Accordi ng
to a first aspect, there is provided a step notor

clearapke 3560 gvlenlthadiskarandEhgdgeased mtathel devige ediys3ils the FPC 310
~and having engaged thereon a feeding nmenber which
will be ¢gugttidbepi e dinkssd 30 haiddéveedhody Hsis-shiompad FIG. 13.
recording nmedium a magnet for rotating along with
t Hen|thigcposertytheal? -has-g slovert by 3ivh htharhed aphthe end portion
magnet to rotate the |ead screw, and_a_housi ng which
35Stk ths sependagh @ortaen Shhgnthe covailny 3ak drapsses therigidity of the
ousj n as.an opening formed in each of the upper
endortionesa of B AR B PAHIP LA MiBG TR, 340 945 o the rear end
i sk ay Vi t he pi hassi s ins | ed, therein
poufigh 25157 « et st ERELRP B rovrstih dresh bpingngent at the
. di . [ di ong_aspect.-there ..
g hag poroa S5 F MR SPP BRI AREC a0 B! oo ik cay
3 ; rgqiy (I . .
303%1?%#3\% | CEOiB{r@ udes a F%ag §cr ewéerﬁr?g%d;%%aﬁlrﬁ%tgg}% Eﬁ‘blce body
SOGHAR edbhop fHid, REARACRal PR POicR 17780} e SBB8arm portion

35 1dis Yent Ramed thearkdBoTEdipditivaly TREVET infPiRtRYiRI 1Y 301.

with the lead screw, a magnetic coil which acts on
t Howagnevhéothealisk aay B8 id AL uuisedvin tlRUeRideBiRly D1, the FPC

~ whi ch houses the nagnet and nagnetic coil, wherein: . ,
310 hevihgtlse ogvdrday &5 7opechad) oh aheredd iportgac bf dfe §deend arm portion
upper and | ower sides thereof and between a concavity
351i wilh have khet benging 355 of the second 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 the bending 355 becomes. For a longer distance between the connection with the
connector 354 and the bending 355, however, the FPC 310 should have an extra length,
which will add to the cost of manufacture. Also, the cover lay 357 attached on the
end portion 351a of the second arm portion 351 increases the rigidity and thus the 10ad

to the end portion 351a as well. Further, since the thickness of the device body 301
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havi ng the pickup chassis installed therein and a
bott om pl ate which supports the bottom of the disk
tray. According to a third aspect, there is
provi ded a recordi ng and/ pl ayback appar at us
conprising: an optical pickup unit having an
objective |l ens disposed therein; a pickup noving )
ofnihe 1iski et 0rip weinipheedoigtedt | theyTeg kiggnamhiler; the frinigs design of a host.
engagenent menber i ch_engages  an pi ckup &é e of the

wh h .
deistei 1Bavhiph euskuiite &S ReepiekUpe RBVANE pettRdrnding 355 will be
ot s R NS G SEHGRGURF B Do BT eAding 355 be

lIead screw, and a conpartnent provided contiguously

A"t he pickup base to house a clearance definition
nmenpe Lch retains the. en nment. projegtion at - -
o St S i3k ek SRR IRT L P TR | Bl b applied

[ .e
e Stbont Mg DEALEITE PRl FrE A0 ARIB LR OO HAEh 351 of the
seeérﬁ%ﬁgg&ﬁ%ﬂ%lsh Skt §atk ﬂﬁea;cﬂ-tgiau HRAREP Fgfydé@mo will be
engagenent projection wth the threads on the Iea
beSEdEW. According to a fourth aspect, there is
provi ded a recordi ng and/ or pl ayback apparatus
ORI ANDNSUMMARY OPAHRINIVENTUON i ncl uding a pickup
base; a pickup novi ng nechani smincluding a | ead
S CIBaniply’ eiBdiments meaypoekeipnd aseaboantheAtiored gagetaekd of the related
menber including: a side wall fixed to the pickup
- artigsgroaidihghanvimpgoved re@ddioy bsd/deplahteck eppantuengagenent
proj ection engaged on the | ead screw, a conpartnent
hadceogdingused litshawspdch thews! isamanded deftdminotannpledingra lead screw
whi ch supports the inner surface of the side wall to
engaged dma Rickup chasgis apd hauhe segaged therns adpgtipemember which feeds the

. bet ween. t he. engage t.projection and | ead scr and.
PO GBI ot DR s G oo He: 8Bl Bffane along
Jlexiblie j [ ti i ' e Sj Lo
wilt G Sl R e Tk Bl il BBl e d ud sorow. and a
ho&ifA ARG RISLS tAE bl RIANA ereRE Lbd DELr8nSHRARN NP hEEn i
Oeiﬁgnding algng tﬁ%ﬁ?nner é%?fage of ghe si de ﬁggl OpEning
forhRdah dagiibSthe @ppdiens 0FP@T diddthercof and béhéRndl @atB&EUn a disk tray
i n exanpl e enbodi nents is a recordi ng and/ or pl ayback
haeipp dregpicisuy shakdidineg)lecd denidiand atbottbineplage ésresapporting the bottom of
invention, a base; a disk rotation driving mechanism
thewhslctraysupports an optical disk and rotates the
optical_disk; an_optical pickup, which fgcuses

beArsaHng fed sgqonfhaspact. dhare soRTPrideh i ressrding @W@S@%@E@ apparatus
b S SRR SRR b B5% bl ShEK R g s
el B0 P By BT e Vi s
picREhaséf itrcﬁdgal _ ﬁi%l%—csjﬁeisbgg g&gf?&mg %d%l,tar}ﬁa%ﬁf fogﬁéd along with the

pickup, irst an nd guide shafts bein

leaﬂis‘é&%%ecﬂn&?néﬂbec&ﬁ%iém a@arcal el mighee s Rotdfehlic lead screw, and a
radially of the optical disk; an optical pickup
howbingrivhighreans the ndedettandtheprdetic sbil,anlibrein: the housing has an opening

formed in each of the upper and lower sides thereof and between a concavity in a disk tray
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second gui de shafts to nove the optical pickup
radially of the optical disk; and a skew adjusting
nmeans i ncluding an el astic nenber which provides a
force to the first and second guide shafts in a
direction generally perpendicular to the main side of
the optical disk and an adjusting screw whjch is in
hayingthepickin shastie insfallad theFran awdt s REIQYN PiES WhishsEPRgtsthe bottom of
t he oggosite side of the elastic nenber, and which
@ik ItY-a skew by adjusting the inclination of the
fir econ ' f1s. hy J Ust |
a S50, SeETP R S SRR S Hgr IR SPAYRL RRSEISM appararus
ot . . . D R g )
cof BRRER: U cpE el TP FaEnatu G Rb APt MR @ pickup
m&bﬁ%] aRbh&RMm b Dhovedthe QpticadpicRipkMD i GhedAEUSES Bember which
light beamemtted froma I'ight source by an ,
engdyjee ah ipudup dase ofthe opticd qickaipnapitsandfthe pickfip hivering mechanism with
optical disk and detects a return light fromthe
cagpwiteal thti ekgagamguti dembennsclindivgngn enfagemeng pirgection engaged in
shaft which supports the one end of the optical .
thrgpdskiggmathan £ lsad srevwyande omuritmgnt provided pontiguqusly to the pickup
other end of the opti.cal pi.ckup, .the.first and second .
baggy 1Odush & ICarBER G TRIGR GRBRPeS i R e ngaegiang projection at a
disft)agl}c? %vg{i]chgaigsgﬁr%sb rtlge:jc:zn\a%[al% me?nft o‘ﬁl'{ﬁe RRY I %k/y ﬁleﬁcgé%rﬁﬂ:e degﬂiéion member

g neans gui dé TSt

BEGRNC O it bR O WAR G HNDrARKhRAL bPh CdPince smaller than th
berggga%iy 5$ﬁ% e optical disk; and a §kemfadjystfﬁanl er than the
de?@%ﬁ'%n dee iRl STah@BnBbasthtHraBaRer withite AhRE@Vd @8 I@Ad screw.

orce to the first and second guide shafts in a

di precdriling tgarfeldh hypepe threnidiptonided 4 eecbhiéng@midiorsplakebacit apparatus

the optical disk and an adjusting screw which is in
comprisiag:t anvppticat hiskfip nsit isldding eqnckupubade; & bkt nfavorg mechanism
_ the opposite side of the elastic nenber, and which | .
inchefjingst lead swew fhymanjngdhe pigkembaspvand anpogegement pgmber including:

~first apnd second .gui de shafts b he adj usti . SGrew, _ _
2 Yl Wl 1o B B R st BEGRR GLiSHretiieop e geagement
lated to be electroconductive an i-n I .
pri i et o Vo SERALT ot AP P HBRy o cloarance
deRhAYR IR R AL S5HpbRS HGhAG BrBtLlitiBe TR WM (o maintain a dist
ene%ha%?sn1u§?%g %ﬁgﬁep nntorfﬁ%ich in%?ﬁdes, gl?%%gnla HSHAneE
mﬁ%ﬁﬁ’eﬁﬂﬁza&%@gérﬁeﬁ RitGkPtHeh@SabEn &R hréiddmididatNBag @drew; and a
thereon a feedi ng menber which feeds the pickup
hirgdeasevided adihaltaye edd of tHe side shilpad fleeibdy G andjractiohn itnwhizh the side

magnet rotated along with the | ead screw; a nmagnetic ,
watloisl mwhied hovet! soroawh droma dire leat] scrant. athe scl¢dnance ededinition member
_.screw; and a housi ng_whi ch houses the magnet and L
ingheding & isePRost picce erdensbusalang Hevnegy sarfacspdihe side Srafigeward outside

in each of the upper and |ower sides thereof and

Bt t.concavity in a disk tray having the pickup

chassi s installed therein and a.bottompl ate, whi.c

AT s oA e IR i iy § gpeorame ot pifback apparatus
including, according to the present invention, a base; a disk rotation driving mechanism which
supports an optical disk and rotates the optical disk; an optical pickup which focuses a light
beam emitted from a light source by an objective lens onto a recording surface of the optical

disk and detects a return light from the 0ptical disk; a guide means having a first guide shaft
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Al so disclosed is a recordi ng and/ pl ayback appar at us
i ncl udi ng an optical pickup unit having an objective
| ens di sposed therein; a pickup noving nechanismto
- nove the optical pickup unit; and an engagenent
menber whi ch engages an pickup base of the optica
pi ckup unit and the pickup noving nechanismw th each
Wlé%@%@ﬁ’oﬁfh@e ) ﬁ@% ﬁ%ﬁhﬁ 0&&% erckpp é%@lﬁ@?@%ﬁwglﬁ ghadievrigh supports the

proj ecti on en hreads fornmed o | ead screw
oﬂaeﬁani ﬁ Rh¢ va;éamg SHFeng a&@as{} f?So @c%d’ﬁp‘?ﬂ?@ gD the base

in pRFHG o us@ﬁ@@@@ﬁ%ﬁﬁrﬁgﬁ A6l Mk, SRoraca TSP e g apens guided

b 3ﬁ ﬁ g he engagenent on the |ead screw, the
Yel'edPatt% definition nenber being housed in isolation

fromthe wall of the conpartnent by a cl earance
smal l er than the depth of engagenent of the
engagenent projection in the threads on the | ead
Screw. Al so disclosed is a recording and/or

pl ayback apparatus including an optical pickup unit

i ncludi ng a pi ckup base; a pickup noving nmechani sm
including a |l ead screw which noves the pickup base;
and an engagenent nenber including a side wall fixed
to the pickup base and having forned outside thereof
an engagenent projection engaged on the |ead screw, a
conpartnent havi ng housed therein a cl earance -
definition nmenber which supports the inner surface of .
the side wall to maintain a distance that assures the
engagenment 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 nenber including a
support piece extending along the inner surface of
the side wall toward outside the conpartnent.

Al so disclosed is a recordi ng and/ or pl ayback
apparatus including a pickup chassis having provi ded
t hereon an optical pickup, pickup noving nmechani sm
and a disk rotation driving mechanism a cover nenber
havi ng forned therein an openi ng through which the

pi ckup and di sk table face the recording surface of a
di sk-shaped recordi ng nmedi um and whi ch i s connected
to the pickup chassis to forma part of a concavity
in which the di sk-shaped recording nmediumis to be
received; and a disk tray having folioed therein the
di sk- shaped recordi ng nedlun1rece|V|ng concavity,
general |y
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circular, and havi ng fanned therein an opening
t hrough whi ch the cover nenber faces directly the
recordi ng surface of the disk-shaped recordi ng medi um
and which is closed by the cover nmenber when the
| atter is connected to the pickup chassis, the pickup
chassi s, cover nmenber and disk tray being fornped from
seqerce Bpide shafils toermene the) oplat prekreArdighly oh tical disk; and a skew
xpansi on from each other; the disk tray having. a
i fnE an P TS A S BHC RN B e PSS Bt o b first and second
outer-ci.rcupferential ,side of.the cgncavity a e
glgae( B iy agddre tb%%en(eﬁaégz&%?ﬁnﬂﬁzupa{) t Crﬂl%ﬁnr?}/(? (g}d[he optical disk and
cl earance bhet n.the outer-circu reptial wal.l a
o RECRBRCR-REERE i IE RO Gonth HRCELT i s nd Blidg s from e
oS S5 R 3RO GhEY BV bapl BORRSALS e nctivaion
f11BE Brst Qhd RoPYESIIE Shatlshy HENd;G iRA%w @ di sk rotation
? r%thgﬁn%cﬁanan1prpv?ﬁég QA tﬁ% digk_tray to rotate
a digkaRfeRAdisr £ GAIRE FRG: Yhyabk APpara@k REIGHWP 4 Base; a disk
wite and/or read information signals to and/or from
rdtitPontirfknS hapemhidne Al sugpsredinibptical dEkIEKMtPrdi@¥d 1 optical disk; an
mechani smto nove the optical pickup between the _
optivabpickifplwilthdocies & iphieieamncasiited fiohea Hiltkoaitabetn objective lens
recordi ng medium and a di sk tray hol di ng nechani sm
oiito ahetaddinheudaskoftthayptidas didke ahd detdety b eetuboldght fioethe optical disk;
di sk tray hol di ng nechani smincluding a forcing
a geidbencany hirang e firbieguidshaftralyich eumnetts ithkeonchenddethe eptical pickup
body; an engagement projection ﬁrovided at the device ,
atsbaigecand ewldie shaé vdugesippitth thehheti eald of tlagyoptisak pissup. e first and
di sk tray engaged inside the device bod

seefigh guide 1hakly boine spbeben Gie b iminskalel ky Cashotien wially of the
opfea W6, PrGal B 18 PSSO 4 Broh 3 seoand guide shafs to
Bk Bt moapaadigly PR optieh B iy S aliMging means includin
arp AR R o MBS st A SR o R AGY e R LRRE TN, inge direction

> (0] J e | " .
<SRRI TLS T DSBS ORPRIRD ABHISE) Bl o which
L . A i oL ‘

o RASRBEE A0 R TRARSH ol MR 08 O GoRIB I e i
“m¥nbl, Eﬁ‘cﬁwﬂic‘ﬁ%ﬁ}hﬂga RL&F By WG S 188 RAnBYon! $¥8he first and second guide
engagenent projection and'thus presses the pivoting
S}ﬁﬁggﬁﬂerhd@ﬁhg 8&kivOthel N Whi ch the engagenent piece is
~ engaged onto the engagenent projection, when the disk
tray is inserted into the device body against the
force of the forcing nenber, the engagenent piece
pressing the pressing piece, the pivoting piece thus
put into contact with the pressing piece being
pivoted in a direction in which the engagenent piece
i s engaged onto the engagenent projection and the
engagenent pi ece being thus engaged on the engagenent
proj ection, whereby the disk tray is held inside the
devi ce body; and when the plunger pivots the pivoting
pi ece, the engagenent piece being forced in a :
direction in which it is disengaged fromthe
engagenent projection, whereby the disk tray is
ej ected to outside the device body under the force of
the forcing nenber. Al so disclosed is a recording
and/ or pl ayback apparatus including a chassis; a
novi ng nmenber including a recardi ng medi um nmount on
which a recording nediumis to be placed and which is
supported by the chassis to be novable and thus
novabl e between a recordi ng nmedi um change position
where it is projected forward fromthe chassis and a
recordi ng nmedi um honme position inside the chassis;



and second arm portions and which is flat and

generally U shaped, the first armportion being fixed

by connection to a connector with the end thereof

directed to the back of the chassis, at |east a part

of the second arm portion of the flexible cable being

flexi bly bent when the poving nenber is noved; and .
agyetinga perent beidg ¢lecsaopnductypias, being pidstd, th et elgpiggonductive and
the nmoving nmenmbey is noved between the recording

hiveae aer e AgETE8si ti on and recordlng nedlun1hone

os{tio bei smal L.er in thi ss th
B ar 381&1 stcmgech F%?( irgfoxding apd/or piay a elgdmg a plckup moving

PSR PReRICASH Bk 8RR gw'sgrf%' SR s o s
J‘ﬁ [ S%%I%ngd ﬁlls%e%ge?é I&n%gr %ﬂ.\%h%]e%s RS 1c]8ﬂ} &Iasglpteadlaﬂy ofa

I nc e gul nmeans S

t
oS IRLSHBe '&%% SRR e i mon
.C(ﬁi %tdhcacrfge&? ﬁ{e 3P b Rétafed nOihd @crﬁ@aﬁﬁd all®using which houses the

conpressed while going into the bore of the basé end

n’ﬂ dtia88 nh@Wéfidedl, sy H(ﬁfsu@ 12RB1oSH: opERRE Eb@R&) intdd€h of the upper and
astic nmenber can be smaller in conpressed | ength as

10@@3&@1@@ dhivebh add GehidRdrd ¢ahca®ltaghiL diversr havsle tHapickup chassis
the height of the entire skew adjusting nmechani smcan .

insellsdredetedt and i bsttorh pdate Wakbisappats thebatesn ghithd disk tray.
t hi nner. In the recordi ng and/ or pl ayback
appdsatissiobaichk adeagdingendiptaybad appuiang indotiagiag wpticd gickup unit
adj usting screw which pinches the guide shaft is

hagirgctr dgentioa derisvdsposedpiharedd atpickye o rg meekdnisy to move the optical
conductive to have a ground potential. Thus, the skew

pigldjpuseit:napdnen kagissmeshmemtes sriiel eegpeen ap Hackugr basaf the optical
potentlal by the guide shafts. Thus, it is possible

Pigkpsgp bk @etm@trpoﬁn@émgam%mﬁma%h gerd gthers fthe engagement member

A | ch f. th d f

G o Rl Gl L b e
e e s

mgxpﬁ h g&%%{) ?%t%%sgl Ckugga %%te%n %rggétlo%mat e%i?s?&c'e V\%iﬁ’éh assures the

engagement on the lead screw, the clearance definition member being housed in isolation

from the wall of the compartment by a clearance smaller than the depth of engagement of

the -
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As above, the magnetic field of the nmagnetic coi

pl aced in the notor housing can be cl osed, so that

the fringe magnetic field fromthe step notor can be

i nhibited fromadversely affecting wite or read of

information signals to or fromthe optical disk.

Al so, since the step nmotor housing is open at both

engrgemopt pingelot inghe thieads on tha lsed $teaw- can easily be

di scharged frominside the housjng. Furthg;, in . .

t helse doclaise sah arcerdipg %%Rla&%gra@?%@mtlﬁ@u g an optical pickup
ormed.in the co

engagepent - proj ection, ar t.ment f .
pih Bl RUAKIP TRE  PIEkm B TEehRE D MEldiitns dgd screw which
provided with the objective | ens engages wth .the
PP ISR Rt 66 % CPEIRTHTT PR BEgR Gk goe el fixed to the

o A BT bR B P e o e
I LlLer t t -

B 8 LRI IS AL Do Bl AR s which
sdf)ﬁaﬁis SRE §¥hdet B fh@heS h@g Wath 1 ﬂlfaintt{]ﬁ ézQﬂg‘EﬂE:E B -assures the
erefore, the elastic nenber is housed with the ,

crPAAHETRR RN ChE ChéRnREpBRlctibR aA® ta@ ckR® and a hinge provided on
conpartnment wall not being Torced by the | ead screw,

thehREEBYd bf tHeSsiROS&I1 e flcRitE @y anfirebtiéh IreRdichah@WdE vl is moved
bei ng applied with an excessive force which wll
tofhiakd of Bgay abat ihenelf sckdve the akag@rtedeidod hesmbel actkuding a support
t he novenent of the pickup base. Al so, even a
pibtesadtérgipeabndHhie ween stutfecer gagedewhl] prvajré ottsale tlncbmpartment.
threads on the | ead screw, if any caused due to the
di s idpolaked Gl & rancing ind/he perbadermatatysembledingra plegup chassis
li ke during nmoverment of the pickup base, can be ] ]
havingi previded theiredni an epiisat pickummiekupanoviag Mpshagewn aphe disk rotation
wal | of the conpartnent and side wall of the elastic .
driverghmechanifing 2 ¢qver awvglge herpe frrajeddhersin af orepEng through which the
.engagenment nenmher will not have any m salignnent . )
pigkaipgRid dipka R0l Erca dpt Fregtdien g ta ?’I%E'rsééﬂegifﬁ“tfﬁ‘é‘g medium and
threads on the | ead screw.and.it is possible to. . .
whib Gesnited 1€ e Ber B BN B Gulpet Bl OF Bt in oy the disk
sh%ﬁe@%%&&ﬁ%%&g%gﬁr}d}gé iﬂ)oege%%&gaﬂtalﬁ fa didk &dehagf(?#é é)?mggl tﬁellje?n the disk-

shaped recording medium receiving concavity, generally
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In the recordi ng and/ or playback apparatus, when the

cl earance defmtion nenber is received in the

conpart nent of the engagenent nenber, the support

pi ece can support the side wall of the conpartnent

over the rightward and |left wi dths. Therefore, while

t he pickup base is being noved or when the recording

ciagdio ang lhaying clermph dreagin s enssingothsaughgvitiple the cover member faces

engagenent nenber falls down, the clearance

diseqtivithe resardigrpaiacaiof fherdisk-ghpped FreordngmedHpedratighyis closed by
S RS, 400 T, S, 11 SLASPETBOL, B ik cs
AR T TR T e —
[
G5 Eh e skl RGN e P putte PR AL op gyt providea
g A g R
Iﬂm fa @Ldtal BHL e&rtﬁ@OEQY-@%ﬁhQrgﬁifaf §LEhA MR cover member which
coefticient of Tinear then expansi on from each

RLleh if each of these conponents is thernally
C'@efor?n% while data is being witten to or read from

t hey19PhiseRked]sSK aecbﬁﬁn aNEbr PRYPRK @phiatistil€uding a device body; a

projection fornmed on the | ower edge of the body of
dislh &a¢ ek tigendvedainto, O thhastdils kiht rdeyicartshdiys atdisks rotation driving
prevented fromwarping toward the optical dirsk. Thus,
médhaniBavebvidedbarthe ank by o estetetaadisi-sloiped sacbniingmedium; an optical
sliding contact with the optical disk. Al so, in
pithp tweeotedinddpramald onfomhaiphatdnabpwaansllarsirom chaidiskghapied recording
engagenment nechani sm when the disk tray is ejected
médiomy arséloy mpeng echeni@mdy,m@?ﬁeth@oipltlcairpldﬂxpogveéwmsl the inner and
supplied with a current to cancel the nagnetic force )
ougdgr einamfaranessophtthel drdgiaped Tarording opdiyp adea ghignhdray holding
the pivoting area so that the engagenent portion. . )
meqhan ey ohaIF eedifl S8 R B deNEs R5EY-rige g traygtolding mechanism
ement .projection. Thus e en aggnent
g

inglpdnct | GFFING ThrTS| ot e r B il gy QHENAe fh dpige bods: an
g R A B B ab i Bl B S RSPk oy
ti g f f. th et ti S .
efRROIR gaf P R bR IRE e BT “Brteoht DR pAfided on the
' dlégtg%)p%]{dc&ﬁgléﬁ.@ _i'vgtregtiwr% La%ﬁr@@t‘?@ iRl hibIP RS %&nﬁépﬁrojjécﬁgn is inserted

rom out due to an err
: td NEni IJ ehidflasi S being witten to
m%?%%é’&%??ﬁi%ﬁf"ﬁ%ﬂgc%@ di sk. thﬁus, the disk tray

can positively be inserted into place and-ejected
fromthere.
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Also in the above recordi ng and/ or playback

apparatus, when the noving nenber is housed in the

chassis, the second armportion of the flexible cable

is bent at a portion thereof near the connection wth

the connector. Since the portion of the second arm

portion near the connection is smaller inrigidity

inte sppop vatioths epgqgsmenh piecs Gnbipdr the PHOTBS RN ¢ @%%%gement piece,
ad to the second arm portion can be reduced

twﬁsre@mngaget & CBEASHFILPHFDHOP & REBENpPTRiFsHpR T disengage the

fron1be|n acked at the free nd t her eof t hat

ePHETIETIRIFES AT BF FIgagemend PaecgPo R dlinser Whm%sls cngpged with the
%Vggﬁé?)%ﬁ%s%f dabl?eeddﬁlgr 5{“?3&%n8*é°n%9f?§ Y tﬁgap pgiRe 33/?%% and a pressing
h

R o i e LA

o8 6 RO 0 0y PIALEH AP gners i
i PHh oD e £ ORN NG oTBRRE Wi tHE Hﬁsﬁdcrdynits Gndefid 1nt0 the device

ChaSSIS to the second ‘arm portion. Thus, the second

béﬁ B HRNoPRYMRE f(ﬁ'&ﬁ@%ﬁétﬁ@éﬂ’ﬂﬁ%ﬂh@%&l nYBiced Pressmg the pressing
vant ageously | eads to a reduction of the cos

pi&'&ﬂ uh@eivetiBg piece thi plieito tontidieviteterpléshgariedeobeing pivoted in a
pl ayback apparatus of the thinner design, since the

dinedtightin ohichitee édgayembmt piadelie emdrend bhie thmatigagernaitipesjection and the
is housed in the chassis is mnimzed, the curvature

eigfagethentlpeare hemgt thonemgageden &wbetrgagesnetm pygectiangdwhereby the disk tray
larger load will be applied to the bent portion.

isHosld vieside tthe devimd haslyt medbehen plar plupgenopiviokse theepiyting piece, the
arm portion when the noving nenber is _housed into the

CRAGESBEN PigRC einge doreed, inwAi éifecalos olng PGt algéo tisepgaged from the

|l eads to the thin design of the chassjs
engagement projection, whereby the disk tray is ejected to outside the device body under

the force of the forcing member.

Alsé disclosed is a recording and/or playback apparatus including 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
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These obj ects and ot her objects, features and

advant ages of. the exanpl e enbodi nents wi |l becone

nore apparent fromthe foll ow ng detail ed description

of the preferred enbodi nents of the present invention

when taken in conjunction with the acconpanying

drawi ngs. BRI EF DESCRI PTI.ON OF THE DRAW NGS FI G i's
%S@ng dgadropaenspr Whishyp dat apd generdbinVehapeh dre E{%L@m portion

bgi#g Ejexgi E)Iir%opﬁqéu%ga}zp gle%%gg&érbégp\ﬁ@eewrﬂo fe? h? dg:a%%:(%% ![heeback of the
chasszg,‘ atsleee(tjst Iar})a:trthof tge secondI a\llrr% portltl):rll Gf 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 between the recording medium change position and
recording medium home position, being smaller in thickness than the other part of the
flexible cable.

In the above recording and/or playback apparatus including the skew adjusting
mechanism, the height of the guide shafts is adjlusted by pinching the end portion of the
guide shaft included in the guide means éupporting the optical pickup unit between the ‘
conical elastic member and adjusting ‘screw. Thus, the free end of the elastic member,
dbutting the guide shaft, is compressed while going into the bore of the base end poftion
having a larger diameter. Therefore, the elastic member can be smaller in compresscd
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,
the adjusting screw which pinches the guide shaft is electroconductive or platéd to be

electrically conductive to have a ground potential. Thus, the skew adjusting mechanisnt can

be connected to the
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FIG 4 is a perspective view of an optical pickup
unit provided with a conventional skew adjusting
nmechani sm HG 5 is a perspective view of a
pi ckup novi ng nechani smused in the disk drive in
FIG 1; FIG 6 is also a perspective vi ew of the
pi ckup movi ng nmechanismin HG .5; FIG 7 s a rear,
gmleﬁ/p@fenpﬁlebwﬁhe iguideapaity Thug it e POﬁfﬂbie i@ syRpregs e moise taking place
rear V|ewof he .di sk tray, i IG 7; FIG 9is a
dps torh W@WW rEhga fghidenBeian sm used in the di sk

dri XFSO, ﬁle step m%‘[or is designed thin since the housing is open at both the top and
bottom thereof The housing is held tight between the cover member and bottom plate
disposed at the top and bottom, respectively, of the optical pickup umit.

As above, the magnetic field of the magnetic coil placed in the motor housing can be
closed, so that the fringe magnetic field from the step motor can be inhibited from
adversely affecting write or read of information signals to or from the optical disk. Also,
since the step motor housing is open at both the top and bottom thereof, the heat can easily
be discharged from inside the housing.

Furtli_ef, in the recording and/or playback apparatus, the engagement projection,
formed in the compartment, of the engagement member 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 thanr' the depth of engagement of the
engagement projection in the threads on the lead screw between the side walls of the
compartment.

Therefore, the elastic member is housed with the engagement projection thereof
formed on the compartment wall not being forced by the lead ecrew, whereby it 1 possible |

to prevent the lead screw from being applied with an excessive force which

28



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 HG 1; HG 12 is
a sectional view of the skew adjusting nechanismin
FIG 4; FIG 13 is a sectional view of the disk tray

and device body with the flexible 32 i
will dull the rotation of the lead screw and thus block the movement of the pickup base.

Also, even a misalignment between the engagement projection and threads on the
lead screw, if any caused due to the dimensional tolerance of the engagement member or
the like during movement of the pickup base, can be limited té within the clearance defined
between the wall of the compartment and side wall of the elastic member. Thus, the
engagement projection of the engagement member will nof have any misalignment la;rgerr
than the depth of engagement thereof in the threads on the lead screw and it is possible to
prevent the lead screw and engagement projection from being disengaged from each other
in the course of the pickup base being moved.

In the recording and/or playback apparatus, when the cledrance definition member is
received in the compartment of the engagement member, the support piece can Sﬁpport the
side wall of the coinp&rtment 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 engagement 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/pléyback apparatus,
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printed wiring board being placed between them

FIG 14 is a perspective view of a notebook conputer
having installed therein the recordi ng and/ or

pl ayback device according to the present invention;
FIG 15 is an exploded perspective view of the

sy GOk i3 P eroN PO Embes it FHsH BB Flpliffernt in
e Fgepl AR ohm BT MoVt RIMET & VRl ol e gomponens

85 B PR s e bl . e cover
m%é‘:%%r iaQutg Qﬁe f)ﬁ)?&:[tlgh l}gnﬁl&pég th io%ye? %ﬁlée g)?\fﬂecgodyﬁolj: i!hg‘compamnent
wall of the disk tray and is thus prevented from warping toward the optical disk. Thus, the
cover member can be prevented from having a sliding contact with the optical disk.

Also, in the recording and/or playback apparatus including the engagement
mechanism, when the disk tray is ejected from inside the device body, the coil on a core'is
supplied with a current to cancel the magnetic force of the incorporated magnet. The
pivoting piece opens the pivoting area so that the engagement portion thereof will retract
from on the moving orbit of the engagement projection. Thus, the engégement projection is
disengaged from the engagement portion of the .pivoting piece and the disk tray is -
disengéged from the device body. '

- Therefore, since the magnetic force of the magnet magnetically att}actiﬁg the plunger

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

written to or read from the optical disk. Thus, the disk tray can 'positively be inserted into
place and ejected from there.

Also in the above recording and/or playback apparatus,
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FIG 20 is also a plan view of the engagenent
mechanismin FIG 19; FIG 21 is a plan view of
an optical pickup unit used in the recordi ng and/ or
pl ayback device in FIG 15; FIG 22 is a sectional

vi ew of a skew adj usting nmechanismused in the
recordi ng and/ or playback device in FIG 15; FIG 23
whenghesmevipgnal view of a variant of the skew
adj.usting nmechanismin FIG 22;

meapher nbgused mhgrehasses ey segand amg p%qﬁog :g)g t]gq%ﬁg@!{ﬂsaleacable is bent at a
A AN T K NN S——
'pgl%%%rrgejap %eaggrgn%gtigrll Y gr%% erdglvli'igi%lit%r r}ha'?r{ %e %t%;er portion, however, the
bending-caused load to the second arm portion can be reduced. Therefore, the second arm
portion can be prevented from being cracked at the free end thereof, so that the circuit
pattern will not be broken.

-Also, the flexibly bendable portion of the second arm portion is intended to reduce the
bending-caused load when the sécoﬁd arm portion is bent in the portion thereof near the
cohnec_tion with the connector. The distance between the connection anci bent portion may
not be long to reduce the load appﬁed to the second arm portion when the moving member
- 1s housed into the chassis to the second arm portion. Thus, the second arm portion may not
excessively be iong, 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 reduced, which also advanteigeously leads
to the thin design of the éhassis.

These objects and other objects, features and advantages of the example embodiments
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HG 26 is a perspective view of an engagenent nenber
used in the recording 33 and/or playback device in
FIG 15; FIG 27 is an expl oded perspective view of
t he engagenent nenber in FIG 26; FIG 28 is a side
el evati on of the engagenent nenber in FIG 26;

FIG 29 is a plan view of the optical pickup unit
havi ng a cover nenber attached thereto;

will become more apparent from the following detailed description of the preferred
embodiments of the present invention when taken in cenjunction with the
accompanying drawings. |
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of the conventional disk drive;.

FIG. 2 1s a perspective view of the disk drive in FIG. 1;

FIG. 3is a perspective view of a disk tray used in the disk drive in FIG. 1;

FIG. 4 is 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. I; |

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 pﬁnt’ed 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 30 is a perspective view of a variant of the
engagenent nenber in FIG 26; FIG 31 is a

per spective view of the engagenent nenber (shown in
FI G 30) having a gap defining nenber housed in a
conpartment; FIG 32 is a plan view of the engagenent

menber in FIG 31, FIG 33 is a perspective view
of another variant of the engagenent nmenber in FIG
26; "FIG 34 is a plan view of the engagenent

menber (shown in FIG 33) having a gap defining
menber housed in a conpartnent; FIG 35 is a plan
pruitedvwaiding bearditgagepantd betwzen them;HG 34; FIG 36 is a
perspective view of the disk tray having a concavity
f olFlGet4isva perspective view of a notebook computer having installed therein the
recording and/or playback device according to the present invention; - - |

FIG. 15 is an exploded perspective view of the recording and/or playback device

according to the present invention;
~ HIG. 16 is a sectional view of the recording and/or playback device in FIG. 15;

FIG. 17 is a rear vide of the disk tray in FIG. 16;

FIG. 18 is also a rear \fiew- of the disk tray in FIG. 16;

FIG. 19 is a plan view of an engagemcnt mechanism used in the recording and/or
playback device in FIG. 15;

FIG. 20 is also a plan view of the engagement mechanism in FIG 19;

FIG. 21 is a plan view of an optical pickup unit used in the recording and/of
playback device in FIG. 15; FIG. 22 is a sectional view of a skew adjusting
mechanisns used in the recording and/er playback device in FIG. 15; |

FIG. 23 is a sectional view of a variant of the skew adjusting mechanism in FIG.
22; |

FIG. 24isa 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 recording
aﬁd/or playback device in FIG. 15; |

FIG. 26 1s a perspective view of an engagement member used in the recording
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di sk; FIG 37 is a plan view a flexible printed
W ring board for connecting the disk tray and device
body to each other; FIG 38 is a perspective view
of the disk tray and devi ce body connected by the
flexible printed wiring board to each other; HG 39
is a section view of the flexible printed wiring
board when the disk tray 34

and/or playback device in FIG. 15;

FIG. 27 is an exploded perspective view of the engagement member in FIG. 26;

FIG. 28 is a side elevation of the engagement member in FIG. 26;

FIG. 29 1s a plan view of the optical pickup unit having a cover member attached
thereto;

FIG. 30 is a perspective view of a variant of the engagement member in FIG. 26;

FIG. 31 is a perspective view of the engagement melﬁber (shown in FIG. 30)
having a gap defining member housed in a compartment;

FIG. 32 is a plan view of the engagement member in FIG. 31;

FIG. 33 is a perspective view of another variant of the engagement member in
FIG. 26;

FIG. 34 is a plan view of the engagement member (shown in FIG. 33) having a
gap defining member housed in a compartment;

FIG. 35 is a plan view of the engagement member 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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is noved between two positions inside and outside the
devi ce; FIG 40 is a block diagram of the
recordi ng and/ or pl ayback device according to the
present -invention; FIG 41 explains an area in which
the optical pickup unit is noved stepw se; FI G
42 shows a sequence of operations nmade in pul sed
driving of the optical pickup unit at start-up of the
recordi ng and/ or pl ayback device; and FIG 43
shows a sequence of operations made in pul sed driving
of the optical pickup unit at disk ejection in the

ST i B b S PR

FIG. 40 is a block diagram of the recording and/or playback device according to
the present invention;

FIG. 41 explains an arca in which the optical pickup unit is moved stepwise;

FIG. 42 shows a sequence of operations made in pulsed driving of thé optical
pickup unit at start-up of the recording and/or playback device; and

FIG. 43 shows a sequence of operations made in pulsed driving of the optical
pickup unit at disk ejection in the recording and/or playback device.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The disk recording and/or playback apparatus according to the present invention
(will be referred to as “disk recorder/player” hereunder) will be described in détail
with reference to the accompanying drawings. The recorder/player, generally
indicated with a reference number 1, is a disk drive for playback of an 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 illustrated
in the form of an exploded perspective view. As shown, the disk recorder/player 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 & connected to the disk tray 5 to read information signals

from the optical disk 4 placed on the disk tray 5. Also, correspondingly to the
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The di sk recordi ng and/ or playback apparatus

according to the present invention (wll be referred

to as "disk recorder/player"” hereunder) wll be

described in detail with reference to the

acconpanyi ng drawi ngs. The recorder/player, generally

indicated with a reference nunber 1, is a disk drive

for playback of an optical disk such as CD (conpact

disk), D VD (digital versatile disk) and the |ike. It

is to be installed in the drive bay of a host

apparatus such as a notebook conputer or the like as
cogtpewh and tHEh @esiga. of the hegfappaiatiy howwhichrhG diksrecotder/player 1 is

di sk recorder/player 1 is schematically illustrated
installedhdbe disk wrandespiyer édager bpbic (Willbs refarredigo sxh &dayice body’

t he di sk recorder/player 1 includes a disk tray

W#?&?Y?{gapﬁfﬁ%ﬁ‘ﬁ hegeinniieR) 4devigneddo lwvwdmghttqfeahouk% 5 mm; which
| aced therein, apd an opt.ical pICKUP unit
9,

s7aR¢ bgighh of e Bﬁi@kdlﬁlf Qx}ve fog crama @ﬁ@hﬁ’éml igFIG. 16. In the
deﬂ-% Bady 7| BaYing oiHohsi fkph iR fe S5 Mg i depmistry of each
005*3)08?%5?% %!i}évy*‘-? @ = gﬁ%ﬁﬁ‘%@ B WA 8 e v
SEIE A0 s D S K o S R B9 it

ggﬁg% Iﬂm}x1 Jg?\éffﬁjf’a dgﬁ% etg}%gﬂ the ra{%%xjh%ﬁéhethe optical disk
4 g ppaved] & tﬁb@iskléay 5 '&nﬂhﬁe Qﬁt‘léa@ ﬁislikqﬂié 0.4 hav ek Bl%arhance defined

hei ght™ or thickness of mm the geonetry of " eac

besapahe diski )25 ahﬂ'th@%ttoﬁ'ihfﬂthé devib®BoaPpt7iis @l 4ﬁitikarﬂi the upper
is 1 2 rumhigh or thick, the axial runout of

and powerhaldes B #hdi 9 joided toneuch beheflits Kortni an cﬁlteromﬁﬁ;t 8flthe device
to the optical pickup unit 6 is 5.2 mm high,

body ézmaﬂéamtﬁndﬁdxbetmpmﬂw@ shickace, on which the
optical disk 4 is placed, of the disk tray 5 and the
opThe hpdyii7sef the dist. reconder/blagkr 16k emmzposed déftheegper and lower
between the disk tray 5 and the bottom of the device

halb'éw a;nci 8 tmtt-jonprd ww@aqhq@thappéfheanwaroam lofveeriedves 8 and 9 are

ed to other to forman outer ca3|ng of
g gl éhﬁméadmﬁﬂhﬁ #§- 0.5 ram
7 of the disk

t ' V&ﬂﬁ”ﬁefbp ' Ck@ﬂf&f&mhghg? Q%H%S%@waﬁomrmoard 17 on
w58, AP SRR BB e i
recgfdek/]pﬁgf%r aﬂTEér?| 1ﬁt8rc8h§éc%1ﬁg connector for connection of the disk
recorder/player 1 to the host apparatus 2, etc.  Also, the lower half 9 is open at one.
. end thereof at which the disk tray 5 is drawn to outside the device body 7, aﬁd has a

rear wall 9a formed at an end thereof opposite to the open end. The lower half 9 has
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The lower half 9 of the device body 7 has di sposed

thereon a circuit board 17 on which there are forned

a control circuit for controlling the operation of

the disk recorder/player 1, an interconnecting

connector for connection of the disk recorder/player

1 to the host apparatus 2, etc. Also, the Iower half

9 is open at one end thereof at which the disk tray 5

is drawn to outside the device body 7, and has a rear

wal |l 9a fornmed at an end thereof opposite to the open

end. The lower half 9 has 36 also rising side walls
al@prising sdde fallvetb ahdrfly fdreedpdosg tthe egpestet bdgeaafhiercof between

bet ween which there are provided the open end and
whighntheygture pyavided thagpeanendomdosart waldOde wal | s 9b and

9c, guide rails 12 to guide the disk tray 5 for

i nQarthe @rppsiteoside epllsi %cwbﬂe, guiderrailshk? Wesnide thodigktray 5 for
. are provided to extend fromthe rear wall 9a to the
INSSHUM 18HY 4B ¢498OPower hal f 9 Each of the guide rails

ok B a2 Pl 1S Sk D S e e
o B2 e BBtk 25 P 2o Aty C e
e GBRRE FE MRSt 12 e i W L B8 B oy 7
1) 1At B TRy 20 MED{ i mmber 13
corfiR¥ed Qo RRYisK thfy 50T RIoh Ak Suilé BAPIShMAR RGthed8l8eBn a stopper 14
which limits the sliding range of the guide member 13 in order to prevent the disk tray
5 from being drawn out of the device body 7 to more than a p_’redetenninéd length.

The guide member 13 engaged in the guide rail 12 is shaped to have a génera]ly
C-shaped section, and holds the disk tray 5 at the opposite sides to be slidable,. When
the disk i:ray 5 is gjected 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 §m00ﬂ1 movement.

Also, the lower half 9 has provided a rising engagement projection 11 Wﬁich is
engag_ed in a holding mechanism 18 which holds the disk tray 5 inside the device body
7. The holding mechanism 18 'wil.l 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 gui de nenber 13 engaged in the guide rail 12 is
shaped to have a generally C shaped section, and
hol ds the disk tray 5 at the opposite sides to be
slidable. Wien the disk tray 5 is ejected from or
inserted into, the device body 7, the guide nenber 13
slides on the guide rail 12 to guide the disk tray 5
for snooth novenent. Al so, the lower half 9 has
provided a rising engagenent projection 11 which is
engaged in a hol ding nmechani sm 18 whi ch hol ds the
disk tray 5 inside the device body 7. The hol di ng
moﬂlgtga%rﬂ HY w;vﬁu'lg %.Jcltt&ﬁ 85 Ghiibed clePir@ik Alarts! @icBas 4 Ronnector for

Ition, wer half 9 has provided thereon near

coxﬁlﬁuﬁidneﬁf afBkter appitatidl e A1V, rthd Priv@al Wirlng BeMUNT Bas mounted
drive circuit formed thereon. The printed wiring

theROAT EPCT @Rbile Hrivt&d cirabibe3 Idoghetted 1€ the optical pickup unit- 6.
substrate. It has a wiring pattern fornmed thereon and
ThdBBC 23 wilbhindeddribed théetwil ldtalg pattern al so vari ous
el ectronic parts such as a connector for connection
t @handiek tteryn &l inappedt antos aall sgected doprutsidedthwi devige body 7 has
board 17 has nounted thereon an FPC (flexible printed
formed dudrein 23ooeamitst 12 dnrwhichdhe wpitical &]@kc‘klﬁ)fm betregeived.  This

The FPC 25 will be descrl bed in detail |ater, . The
congaaky 13 iyzenerallyeeiraas, ﬁtl aﬁﬁyﬂadel@ttb@ T3agn élﬂesth@@of an opening
the device bgdy 7 has, f Le 6@3 co ity 15
16 IthP‘wiilu ‘Ehlcbﬁ'éil@:‘ﬁxﬁqbéf'aﬁn‘ap CEV? P up 6 housed in

o U e P, e RIS A0 s o
i
o B G 34 R e P 5 e S
objiivk ﬁeﬁ@i?sﬁ;ﬂ%e o (e Gake lkﬁ?ﬁbﬁﬁd 'fﬁﬁ%'dp%’ar& Qhfodi@Sfhe cover

chassis o optical pickup unit he di sk

merhB&! fe 8RF0LRILE e Vstida2 AR NSlaldiethe Dpechite lRSE

chassis and facing upward through the cover nenber

a'l’ﬁe QKpIORE 3 s feEn@Piicirla Highk PPE! (Podudienylede cnbe) n;@ntammg
glass in 20%. The generally circular concavity 15 in which the 0pt1cal disk 4 is to be
received is formed on a main side 5b of the disk tray 5, and thf: holdmg mechanism 18
holding a compartment 21 in which the optical p1ckup unit 6 is housed and the disk
tray 5 engaged inside the dev1ce body 7 is formed on a rear side 5c of the disk tray 5 as
shown in FIG. 17. The thlca-l pickup unit 6 will be descnb.ed in detail later.

The compartment 21 has provided therein a plurality of engagement prbjections

25 that engage with the optical pickup unit 6. When the engagement projections 25
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The disk tray 5 is fornmed froma rigid PPE
(pol yphenyl ene ether) containing glass in 20% The
generally circular concavity 15 in which the optica
disk 4 is to be received is formed on a nmain side 5b
of the disk tray 5, and the hol di ng mechani sm 18
hol ding a conpartnent 21 in which the optical pickup
unit 6 is housed and the disk tray 5 engaged i nside
the device body 7 is forned on a rear side 5c of the
disk tray 5 as shown in FIG 17. The optical pickup
unit 6 will be described in detail later. The

arg engpagednint plaralisy of raongagementhboles foamngl i ahé thasofhassis of the
engagenment projections 25 that engage with the

optpali pdeiupoik bthe spmpertmant Al iseonandgsad éortint optical pickup unit 6.
projections 25 38 are engaged in a plurality of

engBgmkiitashdhes faraedherenn aridnprojetion Jextndibgin a direction -

in it e i 597 o apreriediinin GRY B toguside, thdevig body 7 and
0 R Ao 8 B GPA5ns pet sty
o 54 A B Ao e i
A e
oS pte £ 0 40 Al B 4 v o

end5aVioHatd ahe GRGD tRfy_$WStolbe tcﬁgwpe&{t. e 85%3‘5 [bg\%\%rggwiﬂ not be

at the device body”7 and at t ront en

deschiBedliis Wetailalyerbinl S THeyhte dhRABO preVlRt HeisRiBGOS from being
will not be described in detail herein. They are

disengagad debrh chep geidenhember 83 alid tpréjtcted fto A BONENd 5a of the guide
di sengaged fromthe gui de nmenber 13 and projected to
memer 13.0nt end 5a of the gui de nenber 13.

The disk tray 5 has provided thereon the holding mechanism 18 which 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 deﬁce body 7. o

' 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 5c of the disk tray 5 to force out the disk tray 5 from inside the device
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The disk tray 5 has provided thereon the hol ding
mechani sm 18 which holds the disk tray 5 inside the
devi ce body 7. The hol di ng nechanism 18 is forned
near one edge at the rear side Sc of the disk tray 5,
and includes a forcing nechanism 19 to force the disk
tray 5 to outside the device body 7 and an engagenent
mechani sm 20 whi ch engages the disk tray 5 into the

devi ce body 7. First, the above forcing
mechani sm 19 which forces the disk tray 5 to outside
the device body 7 will be expl ai ned. As shown in

bo G The dotesphi! ?‘QS”E LISz a%sﬁrirggf H5BSarBn&RI29 RPMbA%ear one of

provi ded at rear side the disk tray 5 to
thef anide ctidyes 2 sKektead irbther diractiog iifl eviiibie ek ead is inserted
body The coil spring 28 is housed in a spring
?mtep&n@@mﬁ 12 Dutsideratle nitgiceobadyo . t Mhegildepring 28 has a hollow
projections 22 to extend in the direction in which
stro¢taredinskhich aybablike djevtion macinbert 3f) isanctriefi e c Thel efeotion member 30
out side, the device body 7. The coil spring 28 has a
cambe finserted mm gserteon holwh 22 fernieak inl widds 29zattthe front ab@ 52 and rear
30 is inserted. The ejection nenber 30 can be
end 3derespactively, refethei sping otospazgpent e dAiso, Ul mgctzmamember 30
at the front end 5a and rear end _5d, respectively,

“hag gellange; 30 Eomessh eensrallp ot the syddieref @iee’@flg‘@nthWer When the
g Db EH T 96 S repﬁgwf é%'@'@ o5l Fol i 88, B ejection
L T T
ﬂlef%q bgk} st%é/ 358 ?(%I%Qe%%h# Ieetaf“ 13(? gfi%:fl,t]ltéehgperg ag%n%zft 29. At this
tindeN§ poRfidd Qf %nﬁa%r 30t &ﬁhﬁlfn fi&m tﬁe %é %ﬁg gz)ward the

the “ej ecti on ext endi ng fromt he
- reat @ J
o 054 %S*%’?%%S%ﬂsﬁzﬂ? BBl RSB RS s
ipAEeaPar t ment 29.

Whien the disk 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 wail 9a of the
lower half 9. As the disk tray 5 is further inserted, the ejection member 30 is forced
back fro'm- the rear wall 9a and moves toward the front end 5a and compresses the coil
spring 28 by the flange 30a toward the rear end 5a, as shown in FIG. 18. Since the
céil spring 28 is retained at an end thereof at the front end 5a by tﬁe wall 29a of the
spring compart:ﬁent 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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When the disk tray 5 is inserted into the device body
7, the portion, projecting toward the device body 7,
of the ejection nenber 30 abuts the rear wall 9a of
the lower half 9. As the disk tray 5 is further
inserted, the ejection nenber. 30 is forced back from
the rear wall 9a and noves toward the front end 5a
and conpresses the 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
thecdinh any Fen heRPeranged imsidd the,deviceitmdydhlpy thesedafsmeémtancechanism
flange 30a and the force for pressing the flange 30a
20t rowidgd tdre theedisk gmay 5d thes coii spriagrzfl holdsaethe dbteer for pressing the
when 40 the disk tray 5 is held engaged inside the

flapgs POxtayerg tife tapr ené 5dn g ddermngrgementancchanii O ovilldeddescribed - - -

. on the disk tray 5, the coil spring 28 holds the
in dfpid datelor pressing the flange 30a toward the rear end
chanism 20 wi || be described in

5d...The, e genment,

detven th%\{ﬁg&. tray 5 is\fasangaged By dhe epageesnsn mrchepisay @ after the

by the engagenen ani s O after.. the abgve, the .
abeiee ABF PR DB TG b BESIob ot 1 GO PGP A Toesves a reaction

cqfiFfEhLEmE HEEGr A0 SHEbIEE A b e Fegr FaiF R and Bvsses the coil
o2 B9l o bR L ORI (ARl e font na
Sa, %@!q.e g@%@n %S%S%%ﬁw ﬂle.b?&alti 8. VRl 8«%?13;0%9% 29, the coil

coi _ € coil 'spring
SprifCIIR RS APpri¥itd GhRE§RSishHY HRSwIRDOa &frl MBSt B8R 5a.  Thus,
front end 5a. Thus, the disk tray 5 is pressed out

thetdivlatdy Shie peeed eddtdbartiiBe dph ead REUNe devitdBody INthe front end
end 5a, of the disk tray 5 is projected toward the

5a, of eire disk taf 5 keroeviedeovactythé. opbhendictkhd dewicdbbedn7. The disk
thus be drawn out. It should be noted that since the

trayef ean ithors bredrawmn. 30. | &t shouddble abtedithat dinceghe fsction thémber 30 is
coil spring 28 toward the rear end 5d, a portion,

foreexdt ahthenfangerdba thy theangd pomgt 3htowatdhéhe e ad58da portion,
of the ejection menber 30 is projected through the

extenddeg fiosm thpflangm B0z tevrard the reae endiSH, ob theogjeetien member 30 is

_spring conpartnent 29 omarg the devjce body 7 as R
projegisfn trgugh dhe pgsertion 29p hiorad alje ih tWath A98npE the spring

conem SPGB i I T R B S 52

tQ, 20, .,th hani sm 20 i ncl udes, an. .

e SR b R ER Oy R ThaRE T 20, OB GASRAPRIRE cadbs Biskfety S info the
o e EPERRE S PARR S, LESSuy A B 171520, 85 cgagomen
mechanism 20 includes an engagement projectién 11 provided on the device bbdy 7 to

engage with the disk tray 5 and keep the disk tray 5 engaged in the device body 7, an
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41 engagenent piece 41 provided on the disk tray 5
and forced to pivot in a direction of engaging the
engagenment projection 11 with the disk tray 5, a
pivoting piece 42 for engagi ng the engagenent piece 4
| onto the engagenent projection 11 or disengaging it
fromthe engagenent projection 11 by having a contact
with the engagenent piece 41 and linmting the
pivoting range of the engagenent piece 41, a plunger
45 engaging with the pivoting piece 42 and inserted
into an on-core coil 44 to pivot the pivoting piece
engdgensend piederdspiovitled @cthedfislptras Seshdfortdibiepigagi®direction of
projection 11 to have a contact with the pivoting
engiging W epgapeprens prajbetiqn Vbivwitdgthe disk 043 5,m pzvotmg piece 42 for
dlrectlon in which the engagenent piece 41 w
- engaging grantngagementpigeayéhene - phojegagearent PI'OJBCHOD Bkor disengaging -
shown in HG 15, the en ment projection 11 is
it fserniig cagagemens mﬁm@mgﬂ %Un@lng)ﬂeqon!ﬁﬁ fwith thecengagement piece
prqj,ected to near the open end of the guide rail 12.
41pad lupigngdhe mvom réregq @ffh ¢ ENgaBeaiCEehb iablieer 45 engaging
disk.tray 5 is insefted into

W“%’htléilegg{’/‘%’tg‘g BISES 4% anchinsertedh géﬁém onsERicetqi} 4 te piyef the pivoting
 picfF 33780 &' hidiRiny fE%G 55@1’{:%35%@ F SRRBTHE UYICHOB dayo have 2
corft it 5 eI, HRGE A S Lo BRI 4E58 g recon
R I TR S Ry,

eQRUSIRN iROFIG 0N 548ht Oéd%geﬁfené gﬁ" Oj;e[:ﬁﬁté eigld c}%/ h[?g@fged on the

a stud 50 provided at the se en

afoyéthéntifhed 18WePhalfey aﬁd1Fr(:§8£€t@dJ SO RBAr mleeg)%nﬂehd Meag%lde rail 12.
abutting portion 51 put into contact with t

Thobngigengnp pagectivh Whisclorined lgcheratie 1hﬂﬁé’al.| nWHérﬁiHe disk tray 5
| ater. The engagenent piece 41 is 4

is inserted-into the device body 7, the engagement projection 11 is engaged on an

engagement piece 41 formed on the disk tray S 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 like 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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shaped to be -pivotabl e about the stud 50 in the
direction of arrowDin FIG 19 or in a direction
opposite to the direction of arrow D, and a torsion
coil spring 52 is wound on the stud 50 to al ways
force the engagenent piece 41 for pivoting in the
direction of arrowDin FIG 19. The engagenent

pi ece 41 has a bevel 49a formed 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

sha?@(ﬂ R Be pivdtiige BHOGT b isiid Sth B diRetifevehrrd R IANFIO. 19 orin a
he engagenment piece 41 has the abutting portion 51

dirdogionesppatitd taeths idilectibie o atowIpasidt£torsion beil sprisy FPés wound on
the bevel 49a is fornmed. Nanely, the stud 50 is
thelsth 5@ do dtvapefortd heatngaremgnppicce dil ot pavatirigemnethe direction of
49a. Since the abutting portion 51 is pressed to abut
arrowmd® pi FBE.i %y pi ece 42, the range of the pivoti ng in
the direction of arrow Dn"'FIG 19 is |limted.
pikhst engagemepiepigre ddthasrn bevehdPaviomned Heereomy agefmmde from the
portion 48 is engaged on _the engagenent projectjon
endqu theoberly #dndhg Rnwlag directign @% tﬁﬁ Sngaganacat HE%‘?C‘?OH 11 in the
in the direction o

dqucet)floﬁgt aé%é?am %@ff élfe iﬁ %@qdnew@zm?@t P?rﬁlﬁnp&o s formed at the
proida e of B beed); 405 3 EfaeemeRliplac® 41, bas, the, abutting
porffiy S B g ACIEL esprtfeﬁg T T
for%ﬁ% PR e Aty sﬁfaesc?%s éq“té wobf ¢ %Bﬁeu@.g lsrceasﬁ‘ 59f and bevel

engag plece 4 a prvotin

o g p G et 00 .,
of the YdtiiE inPheairdtidh W #RwD i PIGOL9 i9lindid. 4As pivoted in the
direction of arrow D, the engagement portion 48 is engaged on the 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 disengaged 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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pi voting piece 42, a contact portion 57 which is put
into contact with the pressing piece 46 and pressed
by the latter, and a connection 58 connected with the
pl unger 45. The pivoting piece 42 is shaped to
be pivotable about the stud 56 in the direction of
arrow Ein HG 19 or in a direction opposite to the
direction of arrow E, and a torsion coil spring 59 is
wound on the stud 56 to always force the pivoting
pi ece 42 for pivoting in the direction of arrow E in
HG 109. As the engagenent piece 41 is forced in
pitditngdpleee U0 a -@fntadt gomibn 97 whish &9putt fus cahiey Sithedle pressing
in contact with the abutting portion 51 and pivoted
piece 4 dridgpressed beti the ¢4ttepyamel a esnewtién 68 chindchel with the plunger 45.
direction opposite to the direction of arrow E, the
pi ¥bt pigptingoece 42rig shagegtobe phvictabl& abdutrthe stutihes in the direction
pivoti ng range of the engagenent piece 41 by neans of
of tameeva Buint FHg pdroriiom direction opfivsitedorthaatireption iofrarforw E, and a
has a _protrusion 60 forned at _a contact thereof wth
tors19a Goilespsing s svundenn theestyst 2 rualmeis buce thepizeting piece 42 for
.by. the pressinhg piece 46 to pivot the pivoting piece
pivpsingin thes %W?%%HQQWW%%EH§ﬁﬂ€fﬂ8-the di rection of

The. co he pl unger

o5l Eenmmaenent MeCoRSE ROl S et ok heeB 19, 10,
OB R ot SR RO ST B 32 drecion
or g B R a0 B GRFLIE VB B, 550 ine e
log o PG PG By MAPY et OF e ABRERERL bicki41 by means
Ofﬂé,abhaﬁgq;dfg@,ﬁgg.'pi ece 42 is held directed in the

di rection opposite to the direction of arrow E. Al so,

a Blid tofdceti gorfion BIdhded YRAMISIIECO 90iasd atP® ChhaBt Biéreof with the

and connection 58 to
pressing piece 46. The protiusion 60 is pressed by the pressing piece 46 to pivot the
pivoting piece 42 in the direction opposite to the direction of arrow E. |

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 tb the direction of arrow E, the connection 58 moves the i)lunger 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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44 permt the contact portion 57 pressed by the
pressing piece 46 to be elastically novabl e.
Therefore, the protrusion 60 forned on the contact
portion 57 permts the pressing piece 46 to
positively pivot the pivoting piece 42 and the
pi voting piece 42 to hold the plunger 45 in the
on-core coil 44, and the slit 61 can absorb the
pressure by deflecting the contact portion 57 when
the contact portion 57 is excessively pressed by the
pressi ng piece 46. Forced by the torsion coi
pefilti thg &fhtadt pditiofli SEGIrkHRd By dhé esbingNplebs 46l %0 B @lastically
pi voting piece 42 pivots the 'pivoting-range limting
maabjee C tTTfefofe, phié protnsior 60 forshddnon e @daitidt ipdetion 57 permits the
portion 51 of the engagenent piece 41 in the

prefsinggiiec®fo posithweHE pivaot phe pivotihg penga@ensdnthe pivetigdicee 42-t0- - -

in the direction opposite to the direction of arrow
hold themlungeriHd iarthagenent qoir44, and48e slit 6 heare nbsugb thapressure by
iece 41 is disengaged fromthe engagenment projection
deﬁqctmgdhﬂ gewfagipargnn %arwhmthlemvachmmog Safis ereesgivel yepressed by
body .7, and the disk tray 5 is ejected to outside the
thereising pisay4¢. Al so, when the disk tray 5 is
i nsert into the deyice baody 7 and the contact_ .
?rrc%fﬁgsfg? {orsians Ul Spjng %g ipthe Eirﬁgp% eberay Bin FIG- 19, the
.W. | be described in detail |ater, the, pi.voti.ng piece .y
pivpsing S BiYoR e B R EEREs DR DisEhgs ot th Sotact with
dif 1 0ON,-0f arr E. Wien the pl.ung onnect ed .
hegfifld (1B o7 B Paptlhol Bieo g1 She e R0 Aee B to pivor
e ¢ . . ‘ S linidi ol eeii o g
thecaedfient eI LROEARIRE obBUd QBB BF alfiw . Thus,
L A Yo BBich $8&edd] 118 dib&heas :
RGN O] AT rNSCRR ot o 4 2 Hinaged om

oL Syt N3RS L] YRS e oty .
andble @k @i 08 id djectdéd vo eatshididic devith body 7. .

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 piece 42 is pivoted in the direction opposite to the direction of arrow E.
When the -plungér 45 connected to the contact poiﬁon 57 is held inside the on-core coil
44, the pivbting—ran'ge 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 engagement portion 48 of the ehgagement 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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The plunger 45 which holds the pivoting piece 42
directed in the direction opposite to the direction
of arrow E is a generally U shaped magneti c menber

It has a pair of insertion shafts 63 which are to be
inserted into the on-core coil 44, and has -a
connection hole 45a forned in the base-end portion
thereof. Wth the projection 58a fornmed on the
connection 58 of the pivoting piece 42 being inserted
into the connection hole 45a, the plunger 45 is
connected to the pivoting piece 42. The on-core
C(Tﬂe éﬂmgé} w8 &hidhhRo d@stﬁét [!)IQBH gﬁ&eG@ZOciiréd?&i in the direction
pl ung i'S passe as a coil wound on a hollo

op[ﬁ)@ft@ t@@e'dﬁ‘e@ﬁbﬁ bt EHSW' B$€4 bbRaltyBldhaPad usaghoge lilieﬁ’ﬁber It has

he on-core coil 44 incorporates a magnet (not

a pﬁP @W’ﬁ')seﬂﬂincs'ﬁaﬁ@% eilicR ate/toBd inaetel inhethengpt brieaoil 44;-and has-a- - -

shaft 63 away fromthe inserted end of the insertion
consbétidn Bdei45a tthenell et tese-efid portion thereofF| Withl the pibgattion 58a
the pivoting piece 42 is pivoted in the direction
formpomi tthe tanhbetiati r38c oif otheopivatingvpitcark? tiemg inserted into the
insertion shaft 63 of the plunger 45 is inserted
conteetprer hdle #ba tthe pbmgen# 8 isetnneaied to Hie piNgdng Plﬂﬁ?eéﬁaf t
63 is held by the magnet in the on-core coil

s Adaron-gore|cgil 4b in mhaeh thehingerioa shalirfe3 pk ﬂsqub!nug%‘iﬁ ds passed

the cail th I I
hasmgmbﬁlﬁeﬁmmdc@l arhaliesy ng@%:% l‘hﬂ‘éﬁ& Ftl?a’l%gnclg‘ﬁ%&’égt‘ﬁbs inserted.

th t haft 63 to f th 45, :
AlsphZheL, ariges Sadf zpmom‘f%seraex%w‘%pfwﬁtsﬂﬁ@ng. high Sgnetically

_‘attrgcﬁf vot g\% ﬁ s?xﬁgeéﬁ Fg/gy 99 gr}s:cg(gd Egcrisdf(%ﬂqﬁ%emon shaft 63 in
the ﬁfeegﬁ(lé of %ﬂ%%ve F4§1 #‘f& g%ab'w}%nt tjﬂg p?ﬁ&ﬁt%g{){egg r42 &n% ggted in the

pi voting piece to press i ncl

BRI b o SR Dl SIS poger
45 % ﬁ}ts&%cf aeéifci?\ih@eﬁleaénjcb& Bei$ 446he insertion shaft 63 is held by the
magnet in the on-core coil 44 as shown in FIG. 20.  Also, when a current is supplied
‘to the coilr 66, the on-core coil 44 will cancel the magnetic force of the magnet
mégne_tically attracting the insertion shaft 63 to free the plunger 45. When ﬂ_ie
plunger 45 is ﬁus freed, the pivoting piece 42 is pivotable under the force 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 Iaiter includes an arm portion 70 which is pressed by the engagement

projection 11 pfovided upright on the device body 7, a stud 71 provided at the base
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end of the armportion 70 and about which the
pressing piece 46 is pivoted, and a pressing portion
72 which presses the contact portion 57 of the
pi voting piece 42 to pivot the latter. The
pressing piece 46 is formed to be pivotable about the
stud 71 in the direction of arrow Gor in a direction
opposite to the direction of arrow Gin FIG 19, and
a torsion coil spring 73 is wound on the stud 71 to
hol d the pressing piece 46 in a position where the
armportion 70 intersects the noving orbit of the
endesf agenmin poricd #6 tand nabblit ashish ek prassiak Gicd946 Thgtivoted, and a
is, the pressing piece 46 is returned by the torsion
pressbig popidnnd Rdidtopresgeshiieecaneesit ioioraf T ef thépivating piece 42 to
portion 70 is pressed by the engagenent projection 11
- pivetrtiie l4ttes. pi voted in the direction of arrow G to pivot
the pivoting piece 42 in the direction opposite to ..
t Adediresstng pinco A0 i foaswed to beayustablrehonhBeaud 4k o the dircetion

portion 57 collides with the, piyotin i ece . hayi.n
of aseam (ioyap eddirertioneoRiasEE P Jhe Siresfion af Briogy g‘ﬁﬂ’sgﬁ'h 29, and a
pivotjng piece. 42 to pivot in t di.rectj on opposite .
torsiQn call Pringcf3 i wound, oy fhegsstud Pf-ﬁ)] é}({f@ Fi%":r gﬁesg.ﬂgl piece 46 in a

spring 73 to limt .th osition of the pr I n '
posiion, g, e arm BArice i Teee B TRYNg GOf, 8F oy ShEagoment
_retained by the RLessigg -\ . at .1 he _—
ool T sSSP AR 00, ALESE 8 pRRdsRmLeafid Rlugped by e
o L 73 ol AR AR FRORER D s prscd by e
engﬁ%&h@xﬁ o_ﬁercﬁﬁﬁthnﬁﬂ@ﬂllﬂ' ¢Btedoh, M8t URRAOWIfCrdw G to pivot the
consta I'earance is defined. The torsion coil
pivétiid pided 82 b thetERICHBA oppodifioahb direstith $M@t@0E dndven when the
t he cl earance and wound on the sem -circul ar
confaRt RGN SPi @ABAGS avithSthec pividtiagr piten ¥R omving beei Javotsd in the
formed 47 sem-circular while the retention piece )
dircéfibn io§ afrownie tb cackahg phatingtpieca 42 & pivotwi the sixeictagn Bpposite to
cannot be. wound on the retention piece 75b but is
the divegtiomoefmiraom G.he semi -circul ar retenti on pi ece 75a.
Therefore, the torsion coil spring 73 applies an .
ofhe tonsidroeaibspring Fid to Heys thegpesititieoide psessingapiceq 6 is wound
© pressing piece 46 once pressed by the engagenent
on {Heojred 7 mdhas o pid; HheraRf fﬁt@é%g by tﬁ%_Pﬁ?S\?'B}g pisce 6 and at the

direction of, arrow G in the directi.on_o Sit. 0
b SR B EIIRP T g G GtesEehsios 3¢ Pheiliflotdy 5. The
e the arm por.tion, 70 infersect

iti . h .
rotafB 08 RPTHE1 15 GAMENEObASBLT A BFBHO B oy o% ihd a rectangulr

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 and wound on the

semi-circular retention piece 75a. Since the retention piece 75a is formed
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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 being

excessively pivoted. The stopper 80 is a cylindrica

projection, for exanple, provided on the rear side 5c

of the disk tray 5. ‘Wien the contact portion 57 of

the pivoting piece 42 pivoted in the direction of

arrow E collides with the pressing piece 46 which

wi Il thus be pivoted in the direction opposite to the, ‘
semi-¢isnfdarowhdt the rretenGont piecea b pisr forwad zectasgulpnithe dorsion coil

by the stopper 80 from bei ng excessively pivoted in
sprifge 73 capoot ba wewuk onethe gretangion pises 7oh WK 1aremdy, woupgd on the

shown wth a dashed |line_ in FIG 19. Thus, .the, .
semir@ailargraersion piecadSar edherghere; e lFiPp st YNingy 73 ppplics an

be back to the noving orbit o tgf enga emant46 ed b
opthpwmdoreeote the pressing\pieee €pa0; thap ghe presyie pigge 46 once pressed by

T
o 75U AT VTR G i g e o
o 555 0 B2, O QOBFRES "B UPH Sogagemnt

gagdqent pi ece 41 cannot be pivoted in the
irection of arrow D to engage onto the engagenent

PbiE QﬁétQH.agﬂosit-irJHJﬁearttH@al%ﬁ?vﬁ%rE itlarf®pOiftionl T is pivoted and at a

pressing piece 46 has the pivoting range thereof

sidd oBbbae Ry thchdir&kioRNET arBékw NG Qvidd esbré @5 paBide & hasppeh80 which
armportion 70 can be back to the noving orbit of the

stof glgg eF@n poRtonj Ot from baing thamssivelyi pivoted. IThet kpper 80 is a
engagenent mechani sm 20 i ncl udi ng the engagenent .
cylindoicalc picjerSioh)] foreexpagplep providet endhe rpinmde Ag ofi theelisk tray 5.
42, plunger 45 and pressing piece 46 as nmentjoned .
Whahdhreconthetrpartien §7 9 the pivobingpiens: 43 piwotddndbe digection of arrow
body 7, the pivoting piece 42 is forced in the, . .
E apilidast with & pressing mieqee i whighpyith thsope piyqteg in the direction

ey i i S e
19. so, the engagenent piece 41 ha abut f.i n
frofp g RdsESIF I TGP it AT B kDRI U1 g Higgfiel Bf arrow G as
shopigeriih QSR BOBIT A o THE: BioiBbisPie e S AGuhd thar the arm
oy R B R,
r.Qi.ecti T E or o | to the
o L YL
mof)ir'hgjy o‘f‘gft 'g‘rf gheé%n S%:ggigiggg 91}0?%}{%102121(:]]% tiefagewal dot iRw HiKarm portion

pro

ot her, the rear wal
|t9:¥3?5 1§ #hbrid istol BE @RYIRYbIINET. €] ‘Pifids €k pressing piece
ﬂ)ﬁgﬁgg?éggkforceé bf thelcoil spring 28 provided o% &P
the disk tray 5, and thus the disk tray 5 is ejected
to outside the device body 74%



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 engagenent

projection 11 49 provided on the |lower half 9 goes

forward in the direction of arrowHin FIG 19 and

gets in touch with the armportion 70 of the pressing

pi ece 46. Thus the armportion 70 is pivoted in the

direction of arrow Gin FIG 20. As the arm portion

70 is thus pivoted, the pressing portion 72 of the

pressi ng piece 46 presses the contact portion 57 of _
46 tarmop pivok igpivioting picewkd thithgiditectipm of paropt Eanddthe engagement

the direction opposite to the direction of arrow Fin
piera 4 camot b pivoted in fedigration ot eaipveb: toengage pato the engagement

connection 58 of the pivoting piece 42 w|l have the . .
projestien tilon Thuat thecarn: POEIRL AV Ridfei e it Ricsh -Ho pas the piveting

rangt,? thoat Afrpnidﬁgi Egrt}%e%%g&l}ﬁlt%%f tglgogra e}detg Lﬂggurte QE%[}E? %?Itg portion 70 can

o T TG B SRR A0,
i RN RS A7 sl B GABRE SholSion. 11

cufFof A58 RS AR O Shp o 46
i i I . 3 - 1 4 . - .
eI, APt 0855 DS decenhly Hadbtine pece

42 £ I5Re8 id AR difeclbn WTarioVE! felndli B & stbp Whll 81prévibed on the disk
contact portion 57 to elastically be displaceable.

trayT$ end HusdimMeE froX pRe%iIng &h YhpdreaRm dfyartdve Biedsiwigin FIG. 19.
pi ece 46, the contact portion 57 can ..deflected to

Alsaptier éngalgemenc piseval haeshembutting pdition, 5t tieerpbiipgeted by the

45 and pivoting piece 42 are kept pivoted in the ]
pivatingesinge linttipg prejection Hheof de pivvting pisice d2ripwhEdiraction opposite

FIG 20 against the force of the torsion coil spring .
to tBo digestion ohawrow 18iandcthe smgageraentwrion A48 fthereod fept e position

the_pjvoting@;ange limting projection 55 of the L
whase vist isntptisickdle fupm  thepmayiiag orhitt Ak the rengagement projection 11.
The?gfgxge? Iﬂgeeloavoer half 9 of the device body 7 having the engagement projection i1
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 prOVided on the disk tray 5, and thus the disk tray 5 is ejected to oﬁ_tside the
device body 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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50 the direction of arrow E, the engagenent piece 41
has the pivoting range thereof increased in the '
direction of arrow D and the force of the torsion
coil spring 52 given in the direction of arrow D in
FI G 20 positions the engagenent portion 48 on the
nmovi ng orbit of the engagenent projection 11 as shown
in FIG 20. ~As the disk tray 5 is inserted
deeper in the device body 7, the engagenent :
projection 11 goes forward in the direction of arrow
Hin FIG 20 while pivoting the bevel 49a on the free
progidtdpar thedowef halfd pedyfod@amdfintthe dengagentatropi Bde FG. 19 and
in the direction opposite to the direction of arrow I
getDin anuthi witle tigaayen portionhH) ehigegeessing pieee #6n A8us thearm portion
the disk tray 5 and the lower half 9 of the device .
70 i pivotedemgthgalinsictinn efnroyt e FIG. 20n  Asilhe ermwportign70 is thus-
_ejection nenber 30 is pressed back fromthe rear wall .
pivotedothe pressingiportion) 12 of ha @resELIees s Brosss the saRtagipprtion 57
5a whil.e conpressing th oi| spring.28 by.the flange
of HisPIHERS FHCC i eth TN B L% vasgd it $he iFgRtion, oppesite to the

diegSiont i LR g8 205 188 35 by SO e Bbacoton 3
of BB PiiHtrE HACE 40 srdevahe iisulp ARG st by e on-core
coi 2P OG5S0 o HE B LA E00r A Theton 44
SN B 9 LSk HELO RSSO el ot o e
corlthl8 [RRESYSTEMREt BERI 865 tduthIWitRtRY pi@diniNpéiidn! TISF the pressing

hal f 9. To &6ject the disk tray 5 frominside the
picleV6CR ﬁ@.ﬂﬁv@l}v piRet e pivalingi piecs U2smpthe didestidnnopposite to the

conmand signal froma user's control unit provided on
dirddtienddfs krrbwal, Sosthapkheeplunger 45 can be magnetically attracted by the
‘magnet disposed inside the on-core coil 44. Also, 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 displaceable. Therefore, when excessively pressed by the
pressing piece 46, the contact portion 57 can be deflected to absorb the excessive

pressure. | _
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 pivotingrange

limiting projection 55 of the pivoting piece 42 is pivoted in the direction opposite to
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51 a current to the on-core coil 44 to cancel the

magnetic force of the magnet built in the on-core

coil 44. Thus the plunger 45 is freed. Therefore, the

pi voting piece 42 is pivoted in the direction

opposite to the +direction of arrow E in HG 19 under

the force of the torsion coil spring 59. Wen the

pivoting-range limting projection 55 is pivoted in

the direction of arrow E, the engagenment piece 41 is

pivoted in the direction opposite to the direction of ,

arrow D and has_the engagenent portjon 48 thereof _
ther ditectioneef oW Bn theengasemegt digsict 4 bihag Hae gryeiiuhemge thereof
_ projection_11. Thus, the engagenent pyrojection,1l js _. .
incepasehigele dlireebon of aeNG RANLHE THEFLGE IS8 Ak Rrng 52 given

e A Fn b B 0
moagrpeR &f PELhear ReBc Bl R f dharoRart P Lgiven &
LR Ty e X -
0 8 4 S Gl i o
bev%g ﬁ%ﬁ bRthe :ﬁ[}% 9e§ﬁll ?%rﬁdth@%ddﬁﬁl%f {hef&%agémkﬁ@pié@% 41 in the |

artnen I's deconpreSsed while pressing the

dir&PBR 3PP t9ahé BRRGHAE srdWeDf ks @Agaded o HhS ,en%agement_
the di'sk tray 5 is pressed out toward the open end o :
portib@ 48eV Thas,hedydidk eng 3 hus tHwidadalir ®of tendediae body 7 engage
thereof ejected toward the open end of the device
witheabh gther.  Note that since the armportion 70 is
retai ned by the stopper 80 al so when pivoting of the
piAtahisrtgngi the @jetBonmeber3G isquressed dhck fropntiE teag wall 9a of the
caused the pressing portion 72 of the pressing piece .
lowss hald Scanid ingwesviawardbe diomt gad Spoyhilecoppmpressing m& coil spring 28
~ pivoting piece 42 and_thus pivoted the pressin )
by ther fange o theraaf domiard G BRIbEbSAL & thew 10 FIG. 18, Since the

coil spring 28 has the end thereof at the front end 5a retained by the wall 29a of the
spring 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, ihe disk‘
tray 5 is beld in place inside the device body 7 while forcing the lower half 9 toward
the rear end 5d to engage the engagement piece 41 on the engagement projection 1517 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 direction of arrow G it can be avoided that the
armportion 70 will excessively be pivoted and not be
positioned on the noving orbit of the engagenent
projection 11. Also, the torsion coil spring 73 wound
on the pressing piece 46 can be retained in an
appropriate position by the retaining nenber 75
formed on the rear side Sc of the disk tray 5 and
thus provides an optinmum force to the pressing piece
46. Therefore, even when havi ng been pressed by the

W e TR ot
on SRS B0, BRB Rt Tk 58 RUSEATE B el ie 42
R PO B R BRI I5 et fore
o WAL s 9, SRRSO e e iyt e =

i OB R5E 12 G R e 1 g e ircion

YQL0RJoP a0/ 47 Bid RACHR RAgdlcatd ion 48 th
Opﬂ&lgg?,tb?%gp%%ﬁn?gl Ogi ckup ungie{d 6 Sienst al %iegd intikfhbcgt'Ion b thereof

retrGORRATHAEDL RS MOOMigdebiflloft the émapemite phsjesod 8. Thus, the
disk tray 5 will be ‘expl ai ned. As shown in HG

éngagembﬁlepx@jﬂdti@ﬁﬁlpiscdis@lgagbﬂ ftorh ied eolegremehn portiviodiso that the
101 formng the unit body, a disk table 102 forned _
disk g gnd khe/lowict hatf®eofiths eleriradmdy 710ill bedisemgagied dtomeach other.

optical disk 4 is placed, an optical pickup 103 to

wilibiea, the cjectipn nicontreat 3G haging ik Sracoerst thforen thiest upon the rear

optical disk 4 placed in place on the disk table 102, .
walh 9piof aglowsy ihﬂljp%cmaﬂm arFpadion; juivalenttp gh forpe gf the coil spring

pi ckup 103 radially of the optical disk 4, a ir.of 7
28 fopythestear el B bt orersRAdkate (RO BT geRt D31 thEfianee 30a
to-wgpé ;:h%ai'lrorﬁl e%léuﬁ. 1033ng thsescoi-l spring 28 has the end thereof at the front end
5a retained by the wall 29a of the coil compartment 29, it is dccompressed 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 5a
thereof ejected toward the open end of the device body 7.

Note that since the arm porﬁo.n 70 is retained by the stopper 80 alse 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 W1th the contact portion 57 of the

pivoting f)iece 42 and thus pivoted the pressing portion 72 in the direction opposite to
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the pi ckup novi ng nmechani sm 104, and a skew adj usti ng
mechani sm 109 to adjust the relation in inclination
bet ween an objective |lens 108 provided on the optica
pi ckup 103- andthe signal recording surface of the
optical disk 4 by adjusting the inclination of the
gui de shafts 105 and 106. The base chassis 101

i ncludes an iron-made frane 110. The frame 110 is
formed generally rectangul ar, and has an opening 112
t hrough which the objective |l ens 108 of the optica

pi ckup 103 faces directly the signal recording

the SeERGE oPhrb WG ORchE Bk Aofled4hatThe apRgdrtign T8 villexcessively be
formed generally rectangular. In the opening 112,

pivbRRarMdai® b pieasstd be tid slovingorbingf techgagemedOfrdjation 11.
' nove the optical pickup 103 longitudinally, pair of

- Alspuiidaoshaf teil $phna e wetndon tidpresyib pideepiacsampbd H3ained in an
supported on the guide shafts 105 and 106. The .
appopmiute gosidién basha rgfeimergmenber 75 dbmmeccon thelr@arf sidenad of the disk

at one |ongitudinal end thereof. Al so, the circul ar
trayl§ skd thas proyisles en agtinstm farcegeitbapragsior peqestp| aBagefore, cven
and a spindle motor (not shown) to drive the rotation
whet havieg bperkpreagsideby e epgagemepdyeiectian (i angpayetipg piece 42 and
112, The frane 110 has a plurality of engagejn .
Pivelsilda the BirHBAH HFPEHOeteeiEraon QPPOgie 1§ the direction of
en ed on a plurality of e enent . proj.ect i,ons 25 )
arcgsy G AR Brenving RSt e ] Srihe spiiel BORtion ahep e arm portion
side_Sc of the disk.tray..5. ;\Wth the en enen T
posjesy LR ERERTE 351 p Ay o6 b 08 U o euBAP BEGERRNn, 1 as indicated
.0 e egg 111, the frane 110 is housed in the
Vnﬂggﬁggggﬁgﬁ%ﬁgiifg' As shown, the optical pickup 103
€ Qe bifa® iR io i OR thiE 8HRhS: dR1ifh 57 0P PRoting pi
oﬁ%gfa?glgslﬁl{)ﬁﬁgoggggf%he tgél; gﬁﬁtﬂabﬁs e 102 incl ugigg e plece
42 & MFEURaPBE Sorkhdd bATRE PrdstdB perttion 72 of the pressing piece 46 or on
both the pivoting piece 42 or pressing piece 46.

Next, the optical pickup unit 6 installed in the compartment 21 provided at the
rear side Sc 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 bodf,- 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
Signais to or from the optical disk 4 placed in place on th_e 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- moverment of the optical pickup 103 by
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a generally rectangular case. On this pickup base
114, there are disposed at |east a |light source (not
shown) such as a sem conductor |aser or the like,
objective lens 108 to focus alight beamemtted from
the light source.onto the signal recording surface of
the optical disk 4, photodetector (not shown) to
detect a return light fromthe recording surface of
the optical disk 4, and a drive system whi ch noves
the objective lens 108 in directions of focusing and
tracking the optical disk 4. Also, the optical pickup

the Pikupasoiag Methufisth 1N anl udkeal adpiginggechbARno109 Readjust the
pi ckup base 114 an insertion hole 116 in which the

reldioindig inbhhdtichObetivech naatjedivedods 08 ipeavided ohethetdptical pickup
end 114b thereof an engagenent piece 117 which

- 103eaghthessigmm] tréeordingdmriba bf tio6ptichh didpd e adpwting the tnclination
and 106 will be described in detail later. The pickup

of thageide shafind05 asd 306.ed t hereon a flexible printed
W ring board 119 having formed thereon a drive .
cilheubasef ehassisntQlbolinglpdest pe Epn-tnads \fsamen ¥18k  (Fhe frame 110 is
objective lens 108 and the |ike.

formpd gengrally eactapepbs, %has&nmmgeue?oﬁhﬁl%fe%éwéiggé%ﬂwecﬁve lens
o5 eba 0B 5885 B Ehu S et B i
oG A DRERRR T il SR Bl PP MR 12, thore
are HSRRES o8 PPl R3S dnitfim, "B30EC ol e, il Bickup 103
1on§h9£%@;% g)iggot% V@g%@t Y105 6nd 06! Gnd AR bii Cu@@g@ #f36supported

e I nner and outer c nces

on te{?eéﬁae QRIC 805 dhdkob, and dpRaidshElI ORALSE f&glaﬂ&ahf R$rchfB cut 113

reof exposed the signal recording surface of the
for@8d bt dhe WngitudinhNéEmigbrdoie AR iddcitcklar dikleta®ld 082 on which an

shafts 105 and 106 in pair to guide the novenent of
optichedBRt4 Gaplapdd ki aSpindle motor (not shown) to drive the rotation 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 Sc 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. o

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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103 are di sposed opposite to the opening 112 in the
base chassis 101. The guide shaft 105 (106) is

t hi nner at opposite ends thereof than the main
portion. The end-portion dianeter of the guide shaft
105 (106) is about 1.2 nmm for exanple. The guide
shaft 105 (106) is supported at the opposite ends

t hereof by the skew adjusting nechani sm 109 which
adjusts the vertical inclination of the guide shafts
105 and 106. The gui de shafts 105 and 106 are forned
froman el ectroconductive material. Since an

a céﬁjdrg’[?)% kQaSAfigWedeedON thiy BR&Dp Pakdle15hable A% digpdred at least a

“al s rom an el ectrically conductive material,

lighlTs84REi B8t SHowhesuatli 4 ddsicodROIMakGSori the Qﬁt&sb eetitedlens 108
renove the charge on the guide shafts 105 and 106.

to fO6usSHEPR Beantéittedfrofnhtie Sikhvs@agidishtonte sigaabresiidditface-of - -

is provided at four places correspondi ngly opposite

the epdsal afisk fephvsodetadtogniot shohaf todeldd aaemird light ffesmwhe kecording
be seen in FIG 22, the skew adjusting nechani sm 109

surfiane bfithesopicabdisk dg and@ 8 duive\siysteth Whishduovésethp abjective lens 108 in
chassis 101, an el astic nmenber 126 provided inside

direcHient ofi oovgineomnd tracking éhe ieptigali disk 9hatAlso,11bs OQ?ﬁﬁal pickup 103
106, and an adj usting screw 127 praqvi ded at a si

has deysees] nea loggitading] ane erd kel the pickaiprisse Li4en gaﬁeH@n bole 116
in o e §rde ot € il el bl e b treot an
eooh e R g %a%%ft%? SR s 10
A éﬁ%ﬂa%r O 5 BBl Breon o
05 TR 1 IR R gt
oo BRI B Pl o 17
t A@shGhe 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 opposifé 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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base chassis 101 is exposed inside the housing 125.
The el astic nmenber 126 is a helical spring forned
general ly. conical, for exanple. The elastic menber
126 is disposed to have a smaller-dianeter end 126a
thereof put in contact with the upper surface of the
gui de shaft 105 (106) and a l|arger-di aneter base end
126b thereof put in contact with the upper wall of

t he housi ng 125. When the guide shaft 105 (106)
I's pressed by the adjusting screw 127, the elastic
menber 126 is pinched and thus conpressed between the

1070 Wed@isphrlt opfdRite k8 6he an@nindel i NNekhd\Bhde BiaskRe€101. The guide
housilﬁg 125? At this tiajr?é, rJtgﬁe el astic nmenber 126 is &l

sha@oONMDs §3864 i§ ¢hianke lagtdfgofsitel ety ahereod shahithe rhdie portion. The
smal | er-di aneter end 6a thereof abutting the guide ‘

emn Hon Hidmdtd06]) the uicdy gehft DOS-AD6)és dHeat 1.2 mm, for example: The
| arger-di aneter base end 126b. Therefore, the elastic

guideshet 1026106 ds sippotbe ftr the eppositeyemdsi thereofibylshe skew adjusting
conpressed to a reduced | ength as conpared with a '

mechanisna A2 athieh adjuists the vbeic satigobéeqangy sndisd05xnd 106.
a length of 1 mmor nore. Thus, the housing 125 as a

Thexgide shafis B aed iL§hewe fomed/Bom Jeeigeisecandictiyregaterial.  Since
s ok Sl S el Bl s o B,y
conf3 3 RSB R o R0y B B Bl ove e
chaff S iR 085l oot Pt 1 contagt i
S Mg 2R SheR R ubier R handif B8, oblghed at fous
SRR bppdl, oGP AU AL s v
be 3eh IS FIGCKE) -ther sieWRAfusBhat @EcHAMiRE FIO includes a housing 125
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.s 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’eci 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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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
abuts the | ower surface of the guide shaft 105(106).
The above skew adj usting nmechanism 109 is provided at
four places correspondingly to the opposite ends of
each of the guide shafts 105 and 106. During
assenbling of the optical pickup unit 6, the skew
adj usti ng nechani sm 109 of the skew adjusting
bas€ElkhaRi KN @Qpdsedissde thicthousirgkEdF. adj ust nent di sk to
adj ust the inclination of the guide shafts 105 and
1 Qe siastib aherabdri IP6tis hdaticgdrspringtfernéd gencrdlty cinjieas forexample.
l ens 108 is incident perpendicularly upon the signa

Theredegiconegbsut 2aisalisfosedto baew supliotdismetationid, 126n thercof putin - -

thus the relation in inclination between the .
contiig} widthi the uppessurfe i dhe paislel shelcBbHiIRG) angd ¢ dggenfiameter base
- the skew- adj ust nent di sk. ter conpletion_ of the

R ity e o

L the it tols C6) SOk ge e A URE Srea 197,he clastic
meri L4t PRl PTG oS TP oH09n P e s 05 (106) and
the J8BET Pl Syt et nBlsibg S50 © AT S nd T s flcther 126 is
confhcssfll o hignfthr’ PRty 18 PRRIL B0 SoEdLLEANANG i) 1950 thereof
abutting e %11&5 ML 15 gl%s i9ndvdCo [RideCuRMak: —di&nnnater base end

I'nj"ected 1nto the adhesive-injection holes 131 an ‘
126832 THRRHRY the Saadtld Abniert 6 aRbl Gial ¢l pledentUltivenfion can be

the adjusting screw 127 of the
compressed to a reduced length as compared with 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 2 thickness ‘of “about 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 leﬁgth of -
projection of the adjusting screw 127 into the housing 125, the inclination of the guide
~ shafts 105 and 106 can be adjusted 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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58 skew adjusting 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 nenber 126. Thus, since the

el astic nenber 126 can be hardened w th the adhesive
133, the skew adjusting nechani sm 109 can naintain an
appropriate inclination of the guide shafts 105 and
106 even if the elastic nmenber 126 is plastically be
def ornmed due to the conpression. Note that the

RPN B A e
the 4 Eﬁzgt 3p9 ﬁ@?}ﬁ?ﬁ%ﬁggﬁ YEnmk33 foltnb1GWEH s 16! QP the ground

ih) ected throug mwi | [ not spill out of the base

potEai S b thb0das8WhAtkié 201 landSibut:A4R 1bRRE sefface of thi%' $fde shaft 105- - - -

t he skew adj usting nechani sm 109 uses a conica
(loBglical spring as the elastic nmenber 126, but it may

use a hollow cylinder of silicon rubber instead as

shdien above| kew?4adjibingi hiechanismabli@d hol powidedl iavdésur places

i s disposed to have one end thereof in touch with the
cormeppendiagigao dlie dpysosifuictds sheddh dftbe giie)shals W8S kndd06. During

the other end thereof in contact with the inner wall
asseghblimge ofi dbs ioptical2pickup unit 6, the skew adjusting mechanism 109- of the
skew adjusting mechanism 109 ‘is used with a skew-adjustrent disk to adjust the
inclination of the guide shafts 105 and 106 so that a light beam projected from the
objective fens 108 is incident perpendicularly up;)n the signal recording surface of the
skew-adjustment disk, and thus the relation in inclination between the objective lens
108 and signal recording surface of the skew-adjustment disk.

After completion of the skew adjustment with the skew adjusting mechanism 109,
the 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-injection holes
131 and 132 formed in the upper side 101a of the base chassis 101 and housirfg 125 as
shown in FIG. 23. The adhesive-injection holes 131 and 132 are formed in positions
corresponding to the locations of the elastic members 126. An adhesive 133 of
ultraviolet setting type, for example, is injected into the adhesive-injection holes 131
and 132.

During assembling of the optical pickup unit 6, the adjusting screw 127 of the
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As the guide shafts 105 and 106 are pressed by the
adj usting screw 127, the elastic nenber 126 of
silicon rubber is conpressed between the guide shaft
105 (106) and inner wall of the housing 125. At this
time, the elastic nmenber 126 is conpressed by
reduci ng the volume of the part thereof conpressed
inside the elastic nenber 126. Also, the elastic
menber 126 nay be hardened with the adhesive 133 of
ultraviolet setting type injected through the

adhesi ve-injection holes 131 and 132 59 after

GRS S SRR e SRR, g st 103
and! 1% %&%&din?&'c IR 2RGRANE $INHP ﬂi@ﬁﬁﬂ@iwl&%ﬁj&ﬁbﬁ oles 131 and

appropriate clination of the guide shafts” 105 and

: 132%%@&% hirdbRAehSLRSd MR en612Ghus; PhastheCMdid member 126

deformed due to the conpression by the adjusting

canSké Sirdehéd with thboidhekivat 133)ethigusiey Slpfstiag Ldbctamégm 109 can
106 may be used al so as a groundi ng conduct or by

maiachih ag appropeidid inclinstiort bthel gadeé shafer®Sr ar2B6@éEven if the elastic
silicon rubber to render the elastic nenber 126
membarct 26ois phastically be dbformed dnaée thenppnifressedrast i ¢ menber
126 to the |ower side 101b, at the ground potential,
oNoth ghas the adhesivs-njedivnahelep Ul ang 132 fermedcionthgchase chassis
with the | ower surface of the guide shat 105 (106 %
101 gnd heusing@Ssaevwasnjsmall iy dinmetanpadnseom adhesive 133 in liquid

housing 125 in which t el astic r and
onditiogdp)cstpdsthreugh 1@?‘%?’&168?’3 oYt gggi%e‘l’%ek? tRise HO Awing to its
er and | ower sides 10la and 101b of the base
S“fe @?ﬁ?niol So, the space for |nstallat|on of the

e TRERC bR FcEr TR Sod ke o Gl LERER A s e
elas{lg emp Er ‘iﬁﬁsgﬁts ltlxgé%%epf fBAbL d(é)mntdgr to@% llcofnorubbﬁr instead as-

conve I Ona ase SSIS In

sho -Hllgﬂ?{:% S e §1ﬁ€0§—ﬁ%@?‘ﬁoﬂ%§ﬂ Bfinier li’saﬂisﬁﬁéﬁrﬁ have one end
y deep draw n

~ thereof in touch with the upper s1de 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 member 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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The pi ckup novi ng mechani sm 104 to nove the optica

pi ckup 103 radially' of the optical disk 4 is

provi ded adjacent to the guide shaft 105. As shown in
FIGS. 21 and 25, the pickup noving nechani sm 104
includes the |l ead 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, and
a feed notor 141 to rotate the | ead screw 140.

The | ead screw 140 is supported at the end of a shaft
portion 140a thereof in a bearing 143 to be rotatable

aﬂe?&%q%ﬁaf%pﬁaﬁ iedtmentny R, S s by 126 5
el 1 ”E%tge;% 5 o8 LG Ry B fgiin e
appfqi)‘ré‘? %{chlg ti 31 (girﬁt\ﬁg %ﬁ&e n%ﬁaa%%bﬁﬁlgl %%évé'ﬁaiglﬂ?e% él%stggomember 126
is p%ﬁﬁc:a]lgf def@ @gecrjt @ nfp%éssio‘?l UyPiRER H.{sﬁﬁg s@&% po7.ew

I'S constructed as a step

MREPL t%ﬁu aRl g&ﬂe%ﬁﬁ'fma 10§ CARN 0k %a%@l@ usbdeldeed a (grounding

motor 141 rufis stepwise to rotate t | ead screw 14 .
conbi@tof B 'aH@inEhﬁ FidstiePrdaselddit hedbéd 136 of silieén rubber to render
optical dis The feed notor 141 to rotate the
the bR86c sn@er 148 clactdcbadidaiverwhift bemecting B easiis meiibler 126 to
not provide any torque unless it runs at a high
the kpeadide B0 ibpustheqnband pptemtiah) of thef baskechpssik U] and puiging it into
mechani sm 104 will heavily be abraded. Al so, in case
contaeewithabe hntersuiface ofitiegguade shan 185 gE3). mechani smto
the | ead screw 140 to nove the (i@inguﬁ base 114, it
the ho

wiih thesabiove ak¢va admstipg meachagisaol usgrg 159 i Whlch the elastic
account, the feed notor 141 in.the gent i nven
members 126 #nd pdivstive. Scs‘awpi%érmswo bitCel % ‘upper and

pul se,

lowplégfﬁgq: ﬂblagg&f Egﬂbﬁ% ithey aﬁq vgig lt()tfe %I Chnepsp%%g’ of thstallation of
the elastic member 126 can be made flat, which leads to a thinner desig‘_n and simpler

process of manufacture of the base chassis 101 as compared with the Véonv"entional
base chassis in which supports for the guide shafts of the skew adjustiﬂg 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, and a feed motor 141 to rotate the lead screw 140.
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As shown in FIGS. 25A and 25B, the feed notor 141 has
a notor housing 145 which has no upper and | ower
wal | s. The notor housing 145 has formnmed therein

openi ngs 142 through which a coil 146 housed inside
I's exposed to outside fromthe 61 upper and | ower
sides of the notor housing 145. Because of the

openi ngs 142 with no upper and | ower walls, the notor
housi ng 145 is fornmed thinner for the thickness of
the wall, for exanple, to a thickness of 5.1 rum

The feed notor 141 and | ead screw 140 are installed

t ohe 1B e edARM@ARIsdppolBarat ihe tAE ob %Ss@laﬁf‘ﬁt%ﬁbﬁ 1404 thereof in a

with the frame 148 bétween them The frane

beatifig14dqs ba rgatdlal | The seifepatioar] 40k af erslhag sdrew 140 has formed
connecti on 148a havi ng connected thereto a side

‘thereon tthesadef 1 dhevhial are kagsiodysiddblf roarththienfagehent ancinber 120 .
screw 140 is projected out and the bearing 143

providppont thagickup asd 1d#. t Kes tosated dyrthevfaetDmogord1 4, the lead screw
fixing side portion 148b fornmed froma bent part of

140t ¢en DwvRetbe i pekupt daseand &4 madialy dfothgeeptidabditknd by means of the
bi ndi ng-screw hol e 149 in which a binding screw for

CHgﬁgmqtéWlﬂbﬁftm base chassis 101 is inserted. The
p novi ng mechani sm 104 constructed as apove can
@) glr pl lf.tm%ate eHewd wareTy 148 g, Dlhanotor which is -

frams 148 havin | ead,scr.ew 140 a d feed

contyitteh s 41 SRMERGE o1 B AL g ene Bra&éwe,hfglgsfoﬁed motor 141
runslsgtepmsesto rg\@te fhe lez% screw 140 for movmg the pickup base 114 radially of

the optical disk 4.

The feed motor 141 to rotate the lead screw 140 is a DC motor.  Since the DC
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 stelil 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 f¢ed motor 141 has a motor housing 145
which has no upper and lower walls. Thé 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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In the pickup noving nmechani sm 104 in which the frane

148 is fixed to the base chassis 101, when the base

chassis 101 is held between the cover nenber 90

covering the optical pickup unit 6 which will be

described in detail |ater from above and a bottom

plate 91 covering the optical pickup unit 6 from

above, the openings 142 forned in the upper and | ower

sides of the notor housing 145 are cl osed by the

cover nmenber 90 and bottom plate 91, as shown in HG

29. Thus, the cover nenber 90 and bottom plate 91 can

r . c ti roe ;
uni 50 5y YOG of o hORS, g € B tine 162 v
no ]%pérsanﬂ k8114, P LG Wouslie 145 18 96mTROMEder 164 @k Fhickness of -
om t he eed mot or 141 from adversely affecting

the WrdlL SoiQ8xahRA¢ 8% thikakdRIfiOPpEhgnal s to or from the.

optical disk 4 as well as to prevent any foreign

MatHeEee® Hoforalst 1GMAT led séb® 140kee fnstdllcdnt erfiriigic 148 and further to

nmot or housing 145. It should be noted that the
the Gaedichgsis1 R iwith the framerl48obtivegn tikim.c alhé didme W48 includes a

cl osed by the cover nenber 90 and bottom plate 91 and
gensoaily mamngoks ipbitg-shagéd gopleation HédBadaningheomwetad thereto a side

menber 90 and bottom plate 91 due to the di nensiona
portioh ef rcpwtathonsiigoldd frant whinkythpdeas) sasewed.40 is projected out and

Al so, the notor housing 145 for the feed notor_ 141 is

the é»aéﬂnatl% repppsae Gecendotetheslpard screwe b andna tﬁi‘éﬂg side portion
ckup .novi ng. mechani sm 104, heat deve d .insj

1485@@9@ dfomctBeRgPa oI dhe c@agwtvnbﬁ%xﬁgﬁgﬁ@&g %trl%d therein a

bingRErserHE e A eh BAnyiBe NaYBOr FBARGP 9 e i ppssis 101 s

%& te, the friction coefficient is inportant and thus
arge torque is required. Once the pickup base 114

CghELjé Ck@ ?ﬂ(ﬂ}a{? e SFTB. epggcnggﬁd&? ggtdl})gjquﬁscﬁn e lns(ft]aued by.

ﬁmﬁgr{vﬁﬁ %E%lgh%g&\éws'“mee aﬁlg aue Ha'@'ﬁlgoﬂh%lﬂz‘ﬁi baee Waﬂd‘feed motor

ving mechani sm 104 s applied w

141%&511&1 idketh ¢ g}a%eto% (RE BYRBhaddly 101 &pémﬁﬁﬂm@fzﬂ. he -
pi ckup base 114 (hol ding torque). The hol di ng torque
WIh theApidRys mdRiBPRlebRshi s 0adn eRaERtHeRarBE 14BGs fixed to the base
recorder/player 1 and the feed notor 141 is always

chassigpp0 1, achoni thb base uhassizt101Qe hichl Isctaeemthet covieh enenmitiep90 covering
housi ng 145 for the feed notor 141 is designed open -

the @ptitidepickmeunin@ winihrwil tie sies¢rdredoin detajirlateenfromhabove and a
feed notor 141 from bei ng excessively heated, to

bottoire plity Yr ewemingt the opiéeahtpicmpofmitdy ifregn tabevej theuppenings 142
base 63 -

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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114 from being adversely affected by the heat

di ssipated fromthe feed notor 141. Al'so, in the
above pi ckup novi ng nmechani sm 104, since the notor
housi ng 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
t he thickness of the base chassis 101 having the

pi ckup novi ng nechani sm 104 fi xed thereto. As
shown in FIGS. 26 to 28, the engagenent nenber 120

01?3@9@19 \%Jrh} sl dg[ Ypadph i it %@?@gﬁlfe% &Jtr@ﬁedt eﬂéjg %e magnetic

SCrew at” one en e pic

ﬁelﬁaﬁ&n]tﬁé fbd b i DG Gh ra%‘@’érs@ﬁfdaﬁ&ﬁﬁ &friff of P@adoéihﬁfformatzon

end thereof in the threads 144°on the Iead screw 1

szgﬁé-ls € BY Fom Hﬁl@oﬁtﬁ’&érﬁﬂsmta{s%wﬁs i prdveadase f(ﬁ‘éig]eﬂﬂlat{er such as
into a |inear notion. The engagenent menber

dust gl thd Qﬂceeﬁ*@ﬁhg@iEEﬂh% RKhO|meetor Mdasihpl14shi ¢h smlﬂdelﬂﬂﬁgl%d that the
in the threads 144 forned on the [ead screw 140, and

opemimenPEY innthetmdhmd Huueingdbth canfulljubel sloged bytthe qoivek mpmber 90
base 114 and in which there is housed a cl earance

anddterfttomi plagan 9 hrandb eome F2ptposkibbptaking pacealydween the cover member 90
dErOj ections 151 at a distance over which they are

andk bpttomnphitre #lodue He theadimenséanal 4glerances THevarious parts may be
engagenent prOJectlons 151 are provided on a side

allogggd. 153; at the side of the | ead screw 140, of the

TSR Eegrﬁfa@%t iRl P4 90" fi Bedont ot Gparott fis uppe and
b R R T e o
mol!or I'houslng ]ﬁlgcan easily be exhausted. More specifically, in the pickup moving
mechanism 104, when the pickup base 114 is moved from a stationary state, the
friction coefficient 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 correspondmgly After that, the pickup base 114in the pickup
moving mechanism 104 is applied with a sufficient torque to prevent any dlsplacement
of the pickup base 114 (holding torque). The holding torque wﬂi aiways be appiied
during operatlon 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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64 The engagenent projections 151 are engaged in
the threads 144 to a depth of the latter, for - '
exanple, to a depth of 0.3 nm 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 havi ng the engagenent projections
151 forned thereon is a concavity whose section is
generally C-shaped and open at the top thereof In the
conpartnment 153, engagenent projections 155 and 156
are formed on the side wall 153a of the | ead screw

114%8&5&%%5@% &%hffééé@b fthd PEat Ukt Rbin thOFeed motor 141.

respect | e engag nent proj ections 155 and

ar £1s8y fvihd %Qo{r@ R:'kﬁ? eRbvihp enédb@aisAN £G4, deidenth inftor housing 145
menber 152 from exiti ng ffomthe corrpart ment 153. The

for $hé€ FANGSto il 1k bbeR afr pek BadvibWer Bided@Resdfp@tctanrbe formed- -

detail later. A connec |ng surface 157 is fornmed
thirgier tthen Upp aseddass e Sitds, whd redbdh/mbyerhe gui e designed
shaft 105 to connect the engagenent nenber 120 to the
thirpiee lyplimithee Gik4thickness ofi e basegclsassis d0d Hb/ng she pickup moving
provided to extend over the guide shaft 105 di sposed
metietsre 104 fixel dxatetocr ew 140 and pi ckup base 114 to
above the pickup base 114 and is connected with a
biAsd Fnepvi dn dGSo 26He Uppde engagewent membiet Kdh W@smg with the

114. The cl earance definjti %ﬁ" menber 1 2 hou§ .
thraads (144 formpd condslead screy éﬁ%% ed 3k 0BF §8 v%?iie@ {& ghe pickup

~and 153blsformedfr ma ri ner al.| ed
bashdl41Wie DiRESCTAS AR RERFA R e STICE (g Heral Bl threads 144

o R, R B 1

moé respectively. The slits 158a and 159a extend
Wt icall y fromthe upper end. Wth the engagenent

The engagement member 120 includes engagement projections 151 which are
engéged in the threads 144 formed on the lead screw 140, and a éompartment 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 1533, at the side of
the lead screw 140, of tile compartment 153 to project toward the lead screw 140.
The engagement member 151 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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65 projections 155 and 156 provided on the side
wal | s 153a and 153b, respectively, being retained by
the slits 158a and 159a, the clearance definition
menber 152 is bl ocked fromexiting fromthe
conpartnment 153. As shown in FIG 28, when the

cl earance definition nenber 152 is housed in the
conpartnent 153, there are defined between the side
wal | s 153a and 153b of the conpartnent 153 and
support walls 158 and 159 of the clearance definition
nenber 152 cl earances snaller than the depth of

PRSPl YRR S STARSEIERDE B BeSBle ¥ 3y or e
Tat3E %P e‘%%ig]%lcl thaNde g@eww Sam! NQ sCihRfead %&é%@ﬁh@l fs' Rated, the

I's hous w t hout forcing the side wal

cngi el pEARUSATES! WP Aohg e it Lo ne%%’eﬁﬂ“he joad serew

14¢0.S rigid as nentioned above, even a m salignnent
bet ween t he engagenent projection 151 and threads
14phe édmpatimeus3dhaling the diipagdinsrnpiofstaiont 45 e ifamseal thereon is
of the engagenent nenber 120 during novenent of the

a cpnEivity whse stidon tagerdeeallyi Grshaped andvopbi at theetop thereof. In the
cl earance (0.1 nun) defined between the side wall

coripBtmerit 1% eogagementgnojetionsahdd sod st amdotmed @ndhe side wall
t he cl earance definition nmenber 152. Thus, the

15%ngfatheniend seremb A0 2ad sidewalt 53bnel thegerydenshaft 105, r%pecuvely
projection 151 from bel ng.m saligned to nore than th

Thejepeagapenthprojastionssl b1 and 015§ RE§ PAPYAdEH o) BEEyeRt ﬂ&ﬁmclearance

ei%ﬁé)‘f%gn}g@@g%? ggf&ﬁ@ﬁr ; eCt ]ﬂg‘% qﬁ?@%ﬁ%&‘eﬁ%@%ﬁ helhe clearance
detififien by a%%mﬂaﬁe@gﬂ?%éq#&#aﬂﬁ & he. ongagonsnt
mng%ggﬂ%gﬁgﬁ%@@ L 937303688 biichd BPpdIRRE o RUSER bl 153b of

the guide shaft 105 to connect the engagement member 120 to the pickup 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 sidelwalls 153a and 153b is formed from a rigid, generally C%haped metallic plate.
As shown in FIG. 27, the clearance definition rﬁember 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 fhe engagement
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engagenent .nenber may be formed as will be described

bel ow. As shown in FIG 30, an engagenent nenber

generally indicated with a reference .220, includes a

conpartnment 222 having formed outside thereof a pair

of engagenent projections 22l1a and 221b which are

engaged in the threads 144 on the | ead screw 140 and

in which there is housed a clearance definition

menber 223 to keep the engagenent projections 221la

and 221b in position where they are kept in nmesh with

the threads 144 on the | ead screw 140, and a

t I L . AM ] j . j C .

P P A Py el Sm K AL R MR RMliRcly, being

retAiREP BYLHE it 9585," EndP 11664 khO &P&irddc®: definitidd fuember 152 is blocked
conpart ment 222 is a concavity having a general |y

Sfrofr &l ﬁoﬁﬁﬂfeldéimp%@ﬁﬁerﬂtﬁ@he top thereof The
conmpartnment 222 is formed froma first side wall 226

atAg sisvah OKHIG 028 eviichdthe @laaenmpdesinitionmbenb22 752 is housed in the
provi ded opposite to the first side wall 226 and at.
comprarthentd [ 53, riberel 46 dafided bpaweenothecddparalise bb3avahd 953b of the .
228 and 229 rising fromthe first side wall 226,
comprrtthentefi3nand sgppdrewals 188 emdi H59%bf the ¢lhamncd definition member
housed a cl earance definition nmenber 223 which will
15 ¢lepeannes baballer dhanithe |dgpdy of Tergagement diswewt dhel engagement
side walls 226 and 227 have forned thereon i nwa

prq%p@ dp 1 aad thieady 1t opdag legd scresy 14hdopegzample, a deptﬁ 0f 0.1 mm.

TheEiPey Siechiewant o BT B Ho2oBribElhathoss foreing the side

wall %8cot B combat it obh (e B Legéfeﬁc"f?%a?ﬁ? "Aiso, since the
cleﬁra{i&ag%ﬁix}féno eé\mﬁg{ lr%?er S (& s ]IIAIQ %df %q% gven 4, misalignment

a genera equa

B0 B i 1 BOSICNRS A Lot o

mnﬁﬁﬁéﬁﬁ%l&aﬂe%ﬁ&%'eﬁﬂﬁc&&’&ﬁ ﬁ&ﬁb@tﬁ%ﬁuﬁ’%ﬁm@%@ﬁ@%f the pickup

inclined at an angle generally equal to that of th

bast NN8adsm bé4imited HE vigaf (BE CRMWrante. (0T e 88ERAEBétween the side
proj ections 221a and 221b are engaged in the threads

wall 4434 oftthe cofipaitn®dnt t158 ddd agnerild4ll 39 of e tlesrant® definition
a depth of 0.3 ramfor exanple. Therefore, when the

membad K@ ewThts, ither ohgdgethent hmeatgageP@npreventsedid @ngagement
221 i s noved along the threads 144 and axially of the
projectin 461 drori4@ing misaligned to more than the depth 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 present invention, the engagement

member and the clearance definition member housed in the compartment of the
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Al so, the conpartnent 222 has the conpartnment walls
228 and 229 fornmed to overhang to short of the second
side wall 227 and the second side wall 227 has the
base end thereof formed thin, and there is thus
formed a hinge 233 which allows the second side wal
227 to be deflected toward and away fromthe | ead
screw 140. Therefore, the second side wall 227 w |
defl ect inwardly of the conpartnment 222 and thus
apply no excessive load to the | ead screw 140 even if
t he engagenent projections 221la and 221b are pressed

enJageﬁlQﬂ fBhfRAa Y e fftnichas! WAths GEeMbEA b tﬁstshswn in FIG.

drrmensi onal tolerance of the engagenent nenber 220,

30,VarPeabadindt hBMbEY, cg@ﬂ@rdngsmdléa%ecﬂ Wit @ FERRABS120! includes a
the ITke. Therefore, IS possible to assure a

- corhpRahdént LA hhGing Oferinh& dedide ShéRwf bPaiand &i.gaﬁkment projections -
novenent of the plckup base 114. Al so

22 laoaaia 22 1te mthict? Archesgaged én eha khrgade t4hogutharicapeaieng140 and in
235 fornmed on the bottomthereof. Thus, since the

whisbcthent i Deused| 4 ckafanca slefimtidrn secmpus22F (e ikdep dlikg epgagement
227a and 227b t hereof extending along the |ead screw

projestionugpbs aed 28311) dn pesitionf whenegbey 283 &cping. megb with the threads

respectively, |s assured that _the eng@genen
144mrb}h@dwcbme‘zzlﬁ&) and a ganpesgag sprfaca Add Tk aﬁtjlafgbmg screw to
é tlon t t he othg& edge 227b cal _ ratel%
2 pAsko ﬁ%@ At PsSt PELogIPATtIRENL £ %@1 4.

?thwwwnﬁ ?r??t%? rcaﬁ'?f%g{gtgrbémf}ng g?%%?‘?%ﬁ%ﬁ% Sefftgn open at
the 35 e & BRCENBRR OB 222 PO fout b 184 B85 %gz?ﬁ at the
PR OB R g i
| and%ﬁQﬂQﬁﬂﬁf§I@§WQ®ra%?ggﬁ&égﬁgggbkﬂﬂmﬁﬁ“kﬁ§ZES%KH@QQQ%ﬁngihnn

114 during movenent h a conflict betwee

the 'ﬂ}§ﬂ idat wan 6, tisich Negime Stogtheh @nl 824 i CkBWhaihdrd Rahoused a |
one of the engagement projections 221a and 221b or

clea@alﬁierdéﬂﬂnﬁﬁgﬁgﬁﬂ%ﬂ D2®twhidiewinbades®kiVedih dpiltla®en | The first and
the threads, the other engagenent projection wll not
secqmis sidel watls g2afe cindn22hehavbr fpdredotherédd ipeagiplthicdeef retaining
engaged in the threads but to a small depth. In -
projebigoresn 83 ¢ eareh 230y apspetiively,2 2diicks ewlili methine ther elarntnce definition
i nvention, the edges 227a and 227b of the second side
memmrIZﬁZESldpéh@upppmlednfa'iZ?t he base ends thereof by
the hinges 233a and 233b, respectively, and the
eRgdbeseenndyide swalll 75 axminobereazement projegtions 281a and 221b to

separately engaged jn the threads 144 on_the | ead
be %ﬂgw 1y the thieadst bHeon dhedeads sapy bifkawst formed outwardly with an

icSRSSSSHET B EDUEBEn kB e dreion o
o Bl BGHUNARER B bl B 1 o

engagenent of the one engagenent projection.
67



The cl earance definition nenber 223 housed in the
conpartnent 222 is arigid, generally C shaped
netallic plate. The cl earance definition nmenber 223
has forned thereon first and second support walls 237
and 238 in pair, each having a size |arge enough to
be housed in the conpartnent 222, to support the
second side wall 227 69 when they are housed in the
conpartment 222. The first and second support walls
237 and 238 have vertical slits 237a and 238a,
respectively, formed generally in the center thereon

22 PO LFLAPRBE RGN A ah%rgqéeegale@mge@a@it@ it TS Ao/ 44 on the
232, respectively, tormmed on the Tirst and second

Jea8l flgewaldE 28G @ﬁ%&é@ﬂenﬁ r6ReAbhY eLYa andr PELh Qfe th®aged in the
er

conpartment 222. en the clearance definition ne _
thré2B 141 b pth df e ahieads tiaenfor2dmpléletor £1dapMi 6100.3 mm for
projections 231 and 232 fornmed on the first and
exanplend Theadonsa ien 286 lemidsc2&W , 1406is peatddy ehey engapement projection
retained by the slits 237a and 238a and t hus
22 bisemenecealofig thn doeddsd 4d nd aixiallyeofdberteadtsomaw 1422,
For housing the clearance definition nmenber 223 in
t halseothsacampantmen?223 has Hur compadinentewglih 288 ande229 formed to
first support wall 237 provided at the side of t

oveshand i Bk of the secadoyide wallhddy apd the $ide %gﬁnzm has the
base; g DG1eAG ORI B, andDeroRbHEAOTRRSLS M SELuRish allows the
ccRUBESES S P, B 8 S5 U 38 e 140,
TG OS2, 98 B o 22 50
thuy AEBFSthd e BRFe Tod RO 1AL 1o BORYE 48 Bfad B projections
2483 Blb e profiefud I SERIS1EE HENNEOIERTRY due to the

ding@EioRgOt NGLNES BF 1thS chidstined SnSBEQMEh( I Whraridh | of tBe gnfckup base

and 227 of the conpartment 222 and first and secon
11450RQY fovenkst cidfie dikd. 2F8erforkDR iChORINIO Ceagtafd Nblbbeth rotation

menber 223 cl earances shorter than the depth of
of tha ageamvw 140 ahd quivkgagesmeit githe pekupbag?llid.n the

threads 144 on the | ead screw 140, for exanple, a

Also, the compartment 222 has a generally rectangular opening 235 formed on

the bottom thereof. Thlis, since the second side wall 227 has the base ends of side
edges 227a and 227b thereof exiending along the lead screw 140 supported by a pair
of hinges 233a and 233b, respectively, it is assured that the engagement projections
221a at one edge 227a and the engagement projection 221b at the other edge 227b can

separately be engaged in the threads 144 on the lead screw 140.
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70 depth of 0.1 mm (as shown in HG 28). Therefore,
the cl earance definition nmenber 223 is housed into
the conpartnment 222 without forcing the second side
wal | 227 of the conmpartnment 222 toward the | ead screw
140 _ Al'so, since the clearance definition nenber 223
is rigid as nentioned above, a m salignnent between
t he engagenent projection 221 and the threads 144, if
any caused during novenent of the pickup base 114 due
to the dinensional tolerance of the engagenent nenber
220, can be limted to within the clearance (0.1 nm
deHhnRE ot Wasd e REeRdngitdfeBéd in2@Hicafthe ?ﬁir of engagement
conpartnment 222 and second support wall 238 of the - _
prajée@Rng Mt adgid DR IG Qe ReppRted@dnly Thune HiRge eNdagRpmel that the
menber 220 prevents the engagenent projection 221
endagemene prgedtional 2 neghd 22 i phisanant eeeniesped tofethBeon the lead -
threads 144 (0.3 nm) and the | ead screw 140 and
screwgbdfk nefttergiom, af theodinikidnab tolbeinng of itse emeagecheht aromber 220
each ot her during novenent of the pickup base 114.
or pibsafionpe thet pickep baseahtd dushi nheyeasmentdmb @rustai3a icenflict between
housed_in the conpartnent 222, the support pieces 240
theripehpatiannot the deeasisdons itere laad) Scrom sindaifas gp pae toft the engagement
second 2| dmg 227 of the conpartpent 222 over the .
Progiftiops 2aks th R grANBENgALSHITNT At heengagemeprappction in the

o TR G5 B 0T b et s o
1220 | d b 1 S , initi

A Sy A
M A B 300 580 A AT s 20

o PR 0 SRR RSB 208 L
hingds 233a and 233b, respectively, and the engagement projections 221a and 221b in
pair are separately engaged in the threads 144 on the lead screw 140. 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 in the threads 144 without being influenced by the poor engagemeﬁt of the
one engagémeht proj eétién.

The clearance definition member 223 housed in the compartment 222 is a rigid,
generally C-shaped metallic plate. The cleﬁrance 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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reduci ng the thickness of the base end of the second

side wall 227 for the latter to be flexible toward

and away fromthe | ead screw 140. If the

recorder/player 1 is dropped by mstalce and the

pi ckup base 114 quickly slides on the guide shafts

105 and 106, the engagenent nenber 220 installed on

the pickup base 114 will quickly slide on the | ead

screw 140. In this case, a dropping inpact of the

pi ckup base 114 will concentrate, via the pair of

engagenent projections 221la and 221b engaged in the

vittenethes atd Roevedtinetht enehinemant D¥0,  Thetifi8t Mhd9&ofdJupport walls

supporting the second side wall 227 having the

287 gmge2fnhaver vjrticli dins 2224 and X382 24epautiveiyd@stmed generally in the

t hereon. The dropping inpact will distort the second

- cgitdetheatdn @giespesiagiyalol the refaining phdjeetiuhs| 23t ar@IdPBI5 respectively,

227a and 227b of the second side wall 227, in the

fermagcon dhe Gfstaandosecondside wallFRE6 @, 225 mespleatively, formed on the

deviated fromthe appropriate direction of

CHBPRERIENL A22.Th &Virar the clegranse definidoy anerpbda 238 dis ARvtsed in the
side wall 227 in a distorted formw ||

c@éa%%ﬁ@%egiig%km pretIRs 2 énd ST hmreoni the fst and
. | o it
SROB e 5,028 50022 FePNGTRIYs 8 ThiainEy fheyiei237a and 238a
o PR on8E RulotinB sotmarer 280 ne

of T doBlerR cicdhahdy pUBBEOh pARRELHRT i _ﬁgﬁfasﬁlﬁ?mz%ggt 222, the
0 5 s T 43 o o
122% yheirtthish E&C%&%{é BLRYRE the! &)ﬂg({agfggcﬁﬂ’wélﬁ%% and 229 rising

support pieces 2 of” the cl earanc Inition me

from3hwifirdt sedeppall 026 heOnanoBethes hifd WAL becdgd sapsbrt W4R 238 provided
relieve the load to the hinge 223, thus permtting to"

atphevigetoftthe 1dadngeew 230 fhias foltadd thelioak@sht afd left support picces 240
Al so, the clearance definition nmenber may be forhed

ex¢éndiet beygnd thetfirst siflo metle2 7 wedd cheesida ot thedehipaitoed® 222, and it

_ menber 223 by bending the free end of the support

is foraeed todwate @ length genamtly sijud toair larg@7thas tisdt ofithe Iorizontal length
FIG 33. This clearance definition nenber, indicated

of\ihe secand sidsredlbd2hunber 250, is shaped to have a

general |y C-shaped section simlarly to the
ot Ot Jewancs deRmifion TERDAT 22518 hewisdrinathe, compirtment 222,

RSB SRR 5 ST PO 132 or
A ek T T A -
oo BRI 24588l WS il 26t opnecmen o e
engiendl et L IBE 1t Meddst P4, B0 dud faR ety T00or Skampte, a

The slits 251a and 252a extend vertically fromthe
upper end. ' 70



Al'so, in the clearance definition nmenber 250, the
hori zontal length of the first support wall 251 is
smal | er than the spaci ng between the conpart nment
wal | s 228 and 229 provided to rise fromthe first
side wall 226. On the other hand, the second support
wal | 252 has right and | eft support pieces 253 forned
to extend beyond the first support wall 251 toward
the compartnment 222, and has a | ength generally equa
to or larger than the horizontal |length of the second
side wall 227. These support pieces 253 have
deftbiof@dl atm imestovghin BIGL 183f t Thedgoteh dreadéarhndeddefdBdon member
bent toward the second side wall 227. \Wen the _
22% isclowsnd entoethe wonipartrreanBa2 it Sotvmngs thet secondeide wall 227 of
conpartnment 222, the folds 254 extend toward the

thegeoopartnsing 82340 warzalie dgad deodwl 1dfe - ddppsince tndsa2peadefinition. .

and 227b of the second side wall 227 between them 73
megbes RZArs irfgit| asgnengonpddataye, a misalppipat bstween tthe engagement
af orenenti oned cl earance. definition _nenber 223, the
prozf&s% 221 el 4R hrgtsi M diomnyreavsed dvmue wovemgst /f te pickup base

1141(?qest0\3$% ngﬂlls%gpai{ grg%gg g{ %gteg%%&%gg ;)S%Pﬂri Ze?rig[?) lpq?n ge limited to
L 065 4 B s o
it a%rﬂ d’!&? %: &x{d ﬁg)lp gg\% IBF gg:tc!: %a(r{?h% dcfs 101 member 223,

5L P kD258 U LA Rl 21 o

i SR SR R e HORIEASELY O g o o

screéli 190! nd bhElRenRnd plojediash 291 ApEHi &Qn% idcRgaghd 8Ol @Ach other

of arrow Mor int dlrectlon opposite to't

durﬂighﬁ@tferﬁdmt(ﬂftﬁdpmmlb/bml-ﬁ 35 in which the pi ckup
base slides, the edges 227a and 227b of the second

siAdso,wehdn #iz7clendahcd deBnipipormenibby 22hés holstd iA5%e compartment
formed at the free end of the support piece 253.
222Tthersupport pigcae 2116 formesl earhthetseogudside sallalf® @R3pport the second
sup orting the edges 227a and 227b of the second side
PA7of ther egmpyraacnind2s ﬁ@%ﬂf@a@éﬁ@ morigentak widthoas shown in

prevent ed from bei ng broke
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 clearance
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

71



Note that simlarly to the aforenenti oned cl earance
definition nmenber 152, the above cl earance definition
menber 250 will work as follows. Nanely, when the
cl earance definition nmenber 250 is housed in the
conmpartnment 222, there are defined between the second
support wall 252 and the second side wall 227 of the
engagenment nenber 220 cl earances snmaller than the
dept h of engagenent between the engagenent projection
221 and threads 144 on the | ead screw 140, for
exanple, a 74 depth of 0.1 mm Therefore, in the
re@hi€iag ARE thiclafoss bf HaNbaRIRERr of250 seddifl §8€ R0 20k Hatter to be
227 of the engagenent nenber 220 is housed w t hout
fléoblei ngvird engleaoag Sode thdlidad?2otenl 180 BhEgRges®tler/player 1 is
menber 229 toward the | ead screw 140. Al so, since the
- --droppat eynoestaed and thegickapntiese 128 Quickly slida astheulideosiags 105 and
above, even a m salignnment between the engagenent
106y, thecengaganmeat member 220austalied onithe ainkupahised 1dueill quickly slide
the dinensional tolerance of the engagenent nenber
omthg lgid sergwmbd& neki théy casee aplreppipg HEpect ot thecpigkye base 114 will
limted to withiin the clearance, (Q.1 nnl def i ned )
cogesnits: Yipehe qvednaf spaegarpent rojectipes détbmadsiddoengaged in the

it 144 R Ton JEgb AR e iho b, SUHIporas the second sido wal
IR B R 28 b fon. T
A R 2 SRR AR 8 ot
e A ST P Wi peonm P AR A PPl gf amgy Yor T in
R L

deIBGRGLHEME d@g'ﬁb ep72af DBYL bE (R ¥eMbRE iR WAIN®27 in a distorted form
conpartnment 222 other than the base end of the second

willicdasenal éxcégsive Rbatiao thd Ringet233niiigh illjpeéibBbeBrbken.
(232) to prevent the clearance definition nenber 223
( 2Hoyvekenin e regoriesfphgeg ddadeconting he thropiesdiitirvéntidn? the second
. may be provided on the cl earance definition nmenber
suprat ¢aH0Y3%od the idsarame defifitomedembert #23 ilmrgirovided thereon the
surfaces of the first and second side walls 226 and | _
supirt pigcengdh te seppore dhepdgesdd langnd 327 tnefriter secapd side wall 227,
shown_in FIG 21, the base chassis 101 has_ connected
Soy pestetft toagrinnthedlivgetipa@f atrow I or J in FIG. 32 is applied to the edges

227a and 227b of the second side wall 227 when the recorder/player 1 is dropped, the
support pieces 240 of the 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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75 board 161 having a drive circuit fornmed thereon.

The printed wiring board 161 includes a so-called

rigid circuit substrate having a wiring pattern

formed thereon and has nounted on the wiring pattern

al so various electronic parts such as a connector 162

for connection of the FPC (flexible printed circuit)

23 nounted on the printed wiring board 17 di sposed on

the Iower half 9 of the device body 7. As shown

in FIGS. 15 and 29, with the cover nenber 90 being

fixed with binding screws to the upper side of the

baggsc; hass i geat@iceandtfinigob ot oBtp! @he 84 hehkd fsiﬁiﬂﬁhy to the

with binding screws at the |Iower side to the disk
aferemenfionddhelcatrone definitiah pembep 208i by bendidgettd Feghénd of the

bet ween the cover nenber 90 and bottom plate 91.
suffrgt poee towendbibe @ohdsideowaltd27 heshowndn KEeB33ng THeGclearance -

t hrough which the objective |ens 108 and di sk table
defigitipnowiegdur.omdiensedprithad rpfecdnsp owminber1 @30aiise shaped to have a

exposed upward. The opening 166 consists of an

geppaly ng-sheped feptier gewlerll 1y the cifarguendioned clearance definition

_cor_reiz%ondl ngly to he novi n range of the picku

m 4 2 has ferm Ihgf$ rﬂ@érse&mtam ﬁ@@st—él and 252 in
I he oute CII‘C m‘ere of . the o | disk 4, and an

Paig ﬁ‘illf{gf %@ﬁ%pﬂgﬂlﬁ orn compartment 222.  The first

wf §%{°e§fﬁ§‘%§'?§q’(%lﬁ e R I o
h
BRI ARG R TR ) 2
1
g BB i R4 A0S SS ST AL KR of

copadbmbRE2 2OV el BT 951@&&355%&@@%%&1;& %E{ea@% uisgér end.

to the upper side of the base chassis 10

t1 ??Sgr gﬁmmn@@%ﬁﬁldo@nﬁm&@%r o850} e lﬂir%lﬂﬂﬂ 48s&h 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
éupport 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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76 directed upward through the opening 166. Al so,
when the notor housing 145 for the feed notor 141
abuts the rear side of the abutting portion 167, the
cover nenber 90 cl oses the openings 142 in the upper
side of the notor housing 145, to thereby close the
magnetic field of the coil 146 housed in the notor
housi ng 145. When the base chassis 101 is housed
in the conpartnent 21 for the disk tray 5, the cover
menber 90 faces directly the optical disk 4 through
the opening 16 in the disk tray 5 as shown in FIG

as SowNanBIGS. Mhaidcssver nenber 90 forns a part of the
concavity 15. Since the cover nenber 90 is fixed with

scSiavifartyotd tise hfremehdesids clb@ance tddfmittér amdmgber 223, the above .
attached to the base chassis 101. Thus, it is bl ocked
cletiranoe Idefibitiog semibret B0 cuiticavik ys féljovend Jprievssunsed here that the -
mai n surface of the cover nenber 90 and the end of
recpfyteripasior dgs derppied din mistakes henpickige baseghall wilbqaickiynglide on the
surface of the optical disk 4. The above cover

gulﬁﬁ i¥helts Bep and 104 ﬁ%%ﬂ}«r@gﬁ?@nm@%ﬁ applind iuthepliepction of arrow K
or i Ztﬁogl\ggt%ﬁﬁlegffe F&&ngnﬁ&[ @“&'ﬁq&é" ggg;gédi@'g% the appropriate
dir g i dn QoS L5 ?@%ag G, i R Gt Tb'of the second
siaf st ST RE O TenBeal! fEEReR 220 Yol ?%Pk)%ﬁ%%&aﬁ i support piece
253‘3.‘nYAt§Ur Evel|olle 1l:]!:uaf)§%%' Hﬁ;gﬁﬁﬂfﬁt sﬁ&% degf 'lt?z{de is applied in the

ed W ring oar

du&%%‘% ﬁ“{’ M dehy &ﬁ@éu@ét%go@gﬁns cég o &r&é}:ﬁonotglgﬁﬁw M in FIG.

al ong the perineter thereo ttom
35 B:{ Whi’chgéle' picllpSBadeQiliaRsl Y AYBS hONDamd 28V BF Mbkecond side wall

pl ate. The bottom plate 91 has screw hol es forned
227 Wil B BuppdRddiby th Xeids W54 osss®aethe GrebRad of the support piece 253.
Therefore, the lead to the hinges 233a and 223b 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 member 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
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77 conpartment 21 fromthe | ower side of the base
chassis 101 housed in the conpartnent 21 of the disk
tray 5. Thus, the bottomplate 91 itself is connected
to the base chassis 101 with the base chassis 101
being held tight between the bottom plate 91 and
cover nenber 90. The concavity 15 for housi ng
the disk tray 5 the pickup base 114 and disk table 18
are directed to face through the opening 166 in the
cover nenber 90 is fornmed generally circular. As
shown in HG 36, the concavity 15 is defined by first
depth (fuf(OJ ! Ve hinsrd R E@ﬂk7&eéf@ﬁ&rﬂe§fn%(§rppﬁﬁ‘g)eg ok c] .rlgxlz"séfcond side

ci.rcul ar. The first wall 170 is fo

w2l 927 of thd @ngagwﬁelﬁ HerdBerof 20 REhetissd wwt&o}@ngﬁ@ B¢tond side

to over the opening 16 forned in the concavity

walh22F of Sie anghberh@ft hambar 22Medvaitl thé-Radanesy C40ef ADR since the - -

between the | ower edge of a wall body 170a facing the
cleanmeaefipnitidn aranltidre2 Koiserigitemb arenfiOnak pisswy cvbi aughisalignment
the opening 16 in the concavity 15. In this clearance
bet®eenhibe ecenigagpmont prgeciiopr 22 ke and dhreads 1ddt éhdaygatisedmiue to the
the | ower edge of the device body 7 toward the
dingenséendl tglerpsce of the arigagpmontemeindar 22G digng mewiededt vbthe pickup
pr event the cover nenber 90 exposed trou h he

basspblts a0 be w E?eﬁ;i:t gtﬂﬁrgﬁl‘?&ﬂrget g:/%zgw)t ﬂda%ween the second
side sl Pr2 J0f Scopnd suprart ngyﬁ Pt Fleaeios o Jefipitigngmember 250.
F)Eth%pol phen 4 ! hﬁd ﬁgg‘%t&?%' ﬂmng?)g | a?}%ﬁbnlﬂr%]%%tlon 221 from
ol A U B ot ORI G0 s e
srk P gt ayﬂrg?é.%goﬁor e8! ?%‘ir%&%?%&?if%’ﬂgeach e
du¥BIoYembACoAhE hillupbae 1P@S€ chassis 101 and

Note that in case the second side wall having the engagement projectioﬁ 221

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 bei-eg _
disengaged from the compartment 222 may be provided on the clearance definition
m‘embér 223 (250} and slits may be formed in the inner surfaces of the first and second
side walls 226 and 227 to catcﬁ the clearance definition member.

As shown in FIG. 21, the base chassis 101 has connected thereto a printed wiring
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78 cover nmenber 90 are forned fromdifferent
materials, respectively, and thus different in
coefficient of linear thermal expansi.on from each

ot her. The |inear expansion coefficient of PPE is
about 2.8 x 10-5/nar&C, that of alum numis about 24
x 10-5/mmt, and that of iron is about 1.2 x 10-5/mmt.
Therefore, as the recorder/player 1 is put into
operation and the disk tray 5, base chassis 101 and
cover nmenber 90 have hi gher tenperatures, these
conponents wiill be distorted differently from each

boa?& Hé{ﬁ n%%f ﬂh%eé rjrr{édl ﬁ\l}%%h eﬁ%”?ﬁl%d wiring_board 161

coe iCle rom ea re speciftcally,

mciﬁ LN Q&—'&ﬂ@&j F{gﬁ?t‘fﬁémff?ﬁﬁ%%teg@avlﬁ?gs a "WEn¥attedORRmeH thereon and

e rectangu openi ng 166 deflected Toward the

'"has%’édrﬁéi ofttiikwiting ?&b bieGiagiduielcbtrd M6 Pavk Ishclp 85 8 bbinector1 62

get into sliding ch wth the signal recording

for ebtiie®68n OF thd FPOPi @bl GirbkedicitangidBegountetha the printed wiring
concavity 15. The first wall 170 has the projection -

boaid 57 tizpoed @nthiclieweohalf Sexfgie dévittbodw?! body 170a
and thus the cover nmenber 90 abuts the projection
135, dnhwmhnﬂafﬂatkStmdpﬁkvwﬁhthhemwewemnnbmb%@lﬁﬂk,ﬁXﬁd‘Wih
from being deflected toward the optical disk
bindiing ectemsttotthe upperaide oBtherbiage ﬁlgﬂsﬁﬁdodw’érthﬂbﬁﬁ@m Mate 91 being
to the base chassis 101 are made froma |i
fixedrwish hindieg §ereyvs [abilea Iower sidettp she disk r%éhﬁ alg@’e optical pickup
Therefore, the screws 135 |lim tga Esﬁbase Chaquﬁl s 101
unitfnig h@a%gﬁm%:%?n gip ?qvemr@@f% BB REMPIP IRt ed.
T secondt l1s,171 to 173 are
B RSOt i prosd Meggan Sbafig 16 iPup which the
objec?ive lens 108 and disk table 18 provided on the optical pickup unit 103 are
exposed upward. The opening 166 consists of an opening 166a formed 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 inner-circumferential end of the rectangular opening 166a.
Also, the cover member 90 has formed thereon an abutting portion 167 the top of the
motor housing 1435 for the feed motor 141 -on the pickup base 114 formed on the base
chassis 101 abuts. | | | |
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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Next, the FPC 23 which connects the disk tray 5

housi ng the optical pickup unit 6 79 and the printed

Wi ring board 17 provided on the |ower half 9 to each

other will be described. As shown in FIG 37, the FPC

23 is generally U shaped and thus includes first and

second arm portions 180 and 181 both being |inear,

adj acent and parallel to each other, and a joining

portion 182 for connection of the first and second

arm portions 180 and 181 to each other. The first

armportion 180 has forned at the free end thereof a
direowdepiriagd 83zl tHe GRANGL16GN ARoAwheAMRCHREo(MRsing 145 for the

shown) provided on the bottomof the printed wiring
feddomotbr 1A ] atwtks tesreat sriecheftthe abattingnsbrion tI6IN tHeB8&er member 90

thereof a cover lay 184 to increase the rigidity of
- clostetharopopargsi 12 -ih8he wipes kiglerofi the fhdtor BOWsing NE S| td' Sereby close -
armportion 180 has the end portion 180a reinforced
theppagrasicdinld of thaycoilBid @howsed éul theomatot hohsingdds. wal | 9a
of the |ower half 9, and is connected to a connector
pr Wicadbe base ¢hassis t10d nis drouserbimpthertosepariméni? Iofrarttie disk tray 5,
. 17. Since the first armportion 180 has the end
thegver gemtns Y0 Fcee direptip ths eptical dislg#t dhropghythe pening 16 in the
di Ett_agﬁed ﬁover. I}ﬁ%ﬂgr %34 he connection 183 can easily
15h &r8¥oh AR SRREN 1B Kl SBonMiadedy. B coner msribem 8t forms a part of the
rinted wiing.board 17. sQ. .the firsgt armportiaon )
colf bty 35 1\ Snfeteraner slimber . it Aed atifly @ wh dortho base chassis
The. i,ONn; 181 .conn ed.to the first m ..
1071 RN ARThAPES I kAR E RO s N b Slo PO tiing
_ 0 connection
o R T S His i URGRIr iR oF e AU LR 90 and the
dU6¥ the GpBRIYE §é6! ' Flefe ical di
e_n 38A, et Re sgcondﬁéﬁgﬁéﬁ%gﬁﬁﬁgﬁsﬁrﬁ%@ dgt% ff ﬂ%t:lcal disk

4, end portion 18la toward the open end of the |ower
half 9 and extended toward the disk tray 5 and thus

t Mhecibone covamadber 80 sofurartias punchliey APMAEFHEM HIBR. On the
of the optical pickup unit 6.
lower side of the cover member 90, there is disposed the flexible printed wiring board _
119 connecfed to the pickup base 114. On this accoust, the éover member 90 is
prepa_r@d by punching the aluminum plate in a direction from the lower side toward the
~ upper éide 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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Al so, the second armportion 181 is fol ded back at a

point (indicated wwth a reference nunber 187) toward

the open end of the |lower half 9. Al so, the

second arm portion 181 has attached thereon in a

posi tion sonmewhat set back fromthe end portion 18la

toward the connection 182 a cover |lay 188 which

enhances the rigidity of the second arm portion 181.

That is, the second arm 181 is larger in rigidity in

t he portion somewhat set back fromthe connection 186

toward the connection 182 than the portion including
colnifurGAeSl | RBm!8Be 1DRRr CAUB' of AYe 188l ShALE2408dhqused in the

generally at the mddle of the second arm portion %%T
conparfifgt @seoft the dislotdy sy ofhdshehdpstidh g;mé 0 Ngse$E WM hnected to

arm portion 181 having the cover lay 188 attached
th¢ base ohassiy TOINPati herbast tchatdiall 0 Dbeiddehal Rpiht BRI the bottom. - -

i ncluding the connections 186 and 182. he above

plate Odrhdamovepmetiben9081 is not fixed to the bottom of
the lower half 9 but is novable fromthe connecti on

18Thempogavirydl ¥ éorchausingethetdisk tayiScihe pickup/bass ltlMeand disk table
disk tray 5 is noved, as shown in FIGS. 38A and 38B.
18 preiractid efagerirorgh e apeaing $66 dn dhercovertinembe8 90 is formed
shifts in the noving direction of the disk tray 5 as '
gepgrally girenlar sAsshen imEIGhHuihe pongagity 15dndefngbloy first to fourth

te here that the | ength of the portion, not fixed '
W"‘hg 1o &gﬁt"gwlbf‘fetfﬁ’émf?gﬁé?ﬁﬁﬂvm@uléhd formed flexibly

defom_abl e t.he second, ar oftion 181 | ) :

GonaR SRRyl 20 i GGt e 6 techied e Fnef deetisk way 5 o

t he. ereof with. respeci to the
exehbto B it 18 Totind 1 B offheietdPe " Ghe tRat Wall 170 has a
ke e ' % I r : .

o GRS P or iioRer B OF BBy 470 fecing the
col@vityNes VIR EoRdr hlaGtbl S¥0 L3y oh Ithe | Speni in

| ar ggr | ength. As trhe di sk tra)@SS?ﬁsair{g@%ﬂd,tﬁ‘% h(%emng 16 in the
concavity 15. In this clearance C, there is provided 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 being 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
housed 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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second arm portion 18lis noved to outside the |ower
half 9 fromthe boundary thereof with respect to the
connection 182 fixed to the bottomof the [ower half
9, and thus bent at a base end portion 181b thereof
and then drawn out of the device body 7. Al so, when
the second arm portion 181 is noved into the | ower
half 9, it is housed into the device body 7 with
bendi ng of the end portion 18la thereof having the
connection 186 forned thereon. Mor e
specifically, when the disk tray 5is ejected to
cotet Bk ABet Y8 HLMrARITRM diffelchEnPeG RN r@é’g@};@%&%'taglp dtégél different

has the end portion 18la thereof ejecte
in Icheffiiesritcer hinshy theansl &RnbRACBE d8Th gﬁAlef. Klre’mféﬂ inB&" expansion
. xt, as

‘the cpnnecti on 182, as shpvvn in FIG 3
codfficieit SIf PPRYisSabsutn®ged i0T0embhe, deiti 6 akes¥uh &dbout 2.4 x
al so the second armportion 181 is al so noved into
10Themi€Y hnd tHao dF irén id dtwubd Wi 19~ 1B °ehi fts toward the

end portion 18la as shown in FIG 39B. Then, when the
di Ehercfang, & the réadrder/Hayes ddisi put dntohepedsioncandahe wisk, tray 5, base
the second armportion 181 will have the bending 187
chasgishid angegovenmesthen 80thiavn higler semperotumes, thest GomPoients will be
. As nmentioned above, in the second arm portion 181, )
distoptedyhpierepdytirameseh piher dupdo ditierereasdn livger ¢xpansion coefficient
relatively lower in rigjdity fhan the portion thereof
frolgp ki Ainek ot Mok RPEAUERLY, (e, aligeBY Tac avermembRr 0 has the
' t cover lay 188 i t hed. Thus,. even n
walt %8 e oshegl phtiion R IR iorash i gbheal Gk 4. The
t he,conngetion.186 with the di.sk . tra .
el A B 3ot P R RED o2 1p M Lo, B o FmRl recording
A t | . i ; C
sorf B8 e 3l (35 1 801 0PI 5 Ak RECONML KMl 170 s e
LG, ,
prolRBOREANAE AN Rikch TR B RUA bl S 764 s the cover
mefiber DO Auty BelrBRectid 1178, Whdeprhits® HBfeR e 8Fer member 90

ﬁ'o;l%](-a?ﬁg 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 'quuid crystal polymer lower in contraction percentage. 'Iherefore, 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

79



Al so, since the second arm portion 181 reduces the

| oad applied thereto due to the bending 187 forned
near the connection 186, it is not necessary to

i ncrease the distance between the connection 186 and
bendi ng 187 at the tinme of housing the disk tray 5
into the device body 7 in order to reduce the |oad
applied to the second arm portion 181 due to the
bendi ng . Thus, the second arm portion 181 may not
have any extra length, which wl| advantageously | ead
to a reduction of the cost of manufacture.

o 55 VS el . ST AP0 o v o
dosfibiht 5% SEanh SpER Thare P B Sty tRBpbeepd us inctudes
el RSB BT Bt o
cxc S, g2 LAAE g K2 o S ABEAIE S RETHRHRY scond arm
lﬁ”@@ﬁ%?gd@h@i§f“}&ﬂ%‘§“5$ housed into the device body

e present 1 nvention can neet the requirenent for

a il ﬁ%@@ﬁn’ijﬁ&t% PO hSropavd GEHRIENE énd thereof MddBnbA@dn 183 for
the FPC 23 has the cover lay 188 attached generally

con@Bctidiftomh ¢8hec@br (g sheeay gravidedontthebok8ih bheieepfinted wiring
so that it wll not be caught between the device body

board aMdaridieas saiched dnSh @id pditioni18ka thayoba whresr 1 d 84 to increase
disk tray 5 is housed into the device body 7. Mre

the sigadityf oLkl aym pdrtiont 18€. didskshomenin5FI(E 38Ut shel dirsthem portion 180
devi ce body 7, a clearance 190 is defined between the

hasdhs &knd pariod Hila mginforsed hydhie roser lakidwd direcradgowaghthe rear wall
Therefore, when the flexible second armportion_ 181

9a gfsthadewer halli 9gand i rognested torreconficstoraapyided 9y the hettom of the
.thereqf to belogw the clearance 190 .do rd at the . ,
pringe P 85T Ad- ¢ Keneh U6 b gtm NoRTioR (AL RSP Engopgrtion 180
7, ..t wll .be.caught near at, the m ddLe thereof .
hergaf el e gy B DGR Ve T 455t piphetion 183 can
evice bo 7, Not e here, i 2 3, the. -
casity e opdgetia o gh solBerSyn Raaf (K tighT oF 0. biied it poard 17.
" ¢ S _
Asg RGO RASh B 1P BT et b B B RIS
t i I 2@ NGy {p [ETo) I T=J§ ,
wAs b gt PRLEGENSTILERLIN B MRyt TS FROR 150 by the
confEMHORE! 820606 (Bringd Re UREEhdPAGHKioh thérebP 8 cHBNSERNDIIIY of connection
the m ddle of the second arm portion 181, higher in
o the bl 163 V@t 6l tHe Opti e ie6RMsED i NOMsk tray 5.
int%%gmgkgg¥éﬁ%%ﬁ§§%'mhiIe tﬁ%ﬁregﬁg%%§®%ortiog 1é1b ofS ay
As $RviB BCPTU. 384) 1 decond hbh,pdriver 8il ris folded ibayk anthe end portion
nore flexible, is bent, to assure a positive '
181 aoveardnthe @heh kaddifske lovest Hmlf Htandteleended itowatdotly disk tray 5 and

thus the connection 186 is connected to the connector 162 of the optical pickup unit 6.
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Next, the recorder/player 1 constructed as having
been descri bed above will be described concerning its
circuit configuration. The recorder/player 1
according to the present invention wites data to the
optical disk 4 by projecting a Iight beamto the
optical disk 4, and reads data recorded in the
optical disk 4 by detecting a return light fromthe
optical disk 4. As shown in HG 40, the
recorder/player 1 includes a spindle notor 201 to
rotate the optical disk 4, a notor control circuit

A e el aiz8 patstdy FEL A ofar b 1 vorhf fpfBhsi igyp reference
. o . i he optieal
g AT A S LSRR Ay o
PR RES G0 A b 141 38 ShakA ko R ot Bt s
bacR &R é.hqf ﬁ?(gr@.ﬂn B owl Mhe o RN o83 ragedgﬂep ay 188 which

servo signa the objective lens 108, an

enhaHRSQHE rAditR6F HRscebh@ Uk iftfioh A8EXt TAGL isatHeeosl® arm 181 is
Al'so, the recorder/player additionally includes a

iarg%f-‘ﬁpﬁgidig inYhe Eﬁi\.ﬂdﬂmwhﬁﬂvﬁmt a6t bavkifromehercomiection 186 toward the
connected to the host apparatus 2 such as a personal _

confiedtivi €32 cantthe portken ineluding ithe commotion 1§6dalhe caver lay 188 is
error correction/encoding circuit 207 which makes ,

attachedgemmallyat thormiddle efthedesondaon goritprd b latosimprsiase the rigidity
at the input term nal 206, a nodulation circuit 208

of thopausitwl eftthe s¢rondraroy pastipn d 8t duvingdthe severddy d &8 attaghssh thereon

. the circuit 207, and a recording circuit 209 to

in cpmperigon Mathbainitbe gthes @@rtémsg}n%a 2 the capractipph 186 ard 182.

| e oo SeCane B PO Y P e 5960 Y Bl sbe lower bl 9
but Ei?q%ggﬁfeﬁ%iﬁ%‘&sﬁ@g - -toipﬂ% l%lgi l%ﬂégoa@r.rgl&ﬁ(ﬁé%% device body 7 as the
aisic Rhg S BNCE fi P L FIGS ST B A58 BBy of the
ST ST LR A1 5

.Vmow%&ﬁgpﬁqg_ggggﬁ%g@yi ce, a nmenory 214 to store

vari ous contro ata etc., and a control circuit 215 .

t RO ALFOhat the Zléﬂgiﬁ NP BORII Mot fixed TGO of the lower half

spi ndl'e notor 201 has provided on the spindle thereof
9 ard‘fored Kldx@il fle i@ gnable, Wiithd seudn@RidnGRIrtioh 81 4s géneically a half of
be placed, and it rotates the optical disk on the
the dh@Kng aldtanckOS thENdislowiagr S eadtthe boandayi theR0P with respect to the
controls the spindle notor 201 to rotate the optical
confi¢ctiond188 isage@eMliycarrthe amitldle ofethe mevingirayge ofhealisk tray 5. In
particularly, the notor control circuit 202 controls :
othérhwosgs, ik secmidoarn2 Qorfion  181ehapaineabssdiys kniginmemblength for the
- rotated at CLV on the basis of a reference clock from
moemengsifake diskittayat or a dittde targerdengthy ofisathpidisk tray 5 is moved, the
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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 optica

pi ckup 103 includes a sem conductor |aser which can
emt a |light beam having a wavel ength correspondi ng
to the type of the optical disk 4 set in the
recorder/player 1, objective |ens 108 having a

nuneri cal aperture corresponding to the type of the
optical disk 4 and which focuses the Iight beam
emtted fromthe sem conductor |aser, photodetector

SRR T A s o
with rEdpRcOR! ﬂhﬁ%nﬁb&iﬂﬁﬁé@%x@&tﬁ tﬁé1 gflo f qf 9, and thus

sem conductor | aser to a standard evel con

behh at SWHsE AAAUSSrabn | BB theRooF nd -heh %ﬁ%nldu@fo thél&é%cc body 7.
when witing recording data to the optical disk 4,

Alsbewhpil ideabecdng ki pétBionelsd ishBoS&N RS MBI &Wer hAS ! it is housed
output to a recording |evel higher than the standafd

infoethel dévice tody datveith drdding af dhe end ri@irdod N 1a thereof having the
sem conductor laser to emit a laser light. For both

conneaionli86foamel] theaghn. t he optical pickup 103 projects
the light beamto the optical disk 4, detects a
r eMora spegifically, ovhenh@eslisin slayreordiind te oufside thef devies body 7,
opti cal disk 4 by the photodetector, and nmakes
the, peaopd) aset po@O@oi/ﬁﬂehgs e end praionei 8lx dureafgtiecteditg outside the
t he Ot()ij ective lens 108 is held by an_objective | ens

deyice \hodyet Aot thebending 4874is dorred pearctbg ogpegrion k2, as shown in

anismin a focusin

Fis; 388, P Siebarnectisk draha %S'%lp‘é%fmész. ¢ e diodin (g also the
syt b Reh RS MR VB SRRk e?%‘ésibggx 55 10 i
1 B A AR BT B R e 5
OB S85H VLD Mo ok, B v e ening
187 Wmaa%atmetéb%ne&idxfm o) ﬁiﬁ%&@ﬁ(} Bog exanple, the -

focusing error signal is generated by the astigmatism

MeAHatkntidNed abdved ok HUscRBAd aSingtttion 38 UEMEREEon H{e:%eof near the
t hr ee- beam net hod or push-pul | ‘met hod. Wen in the .

corpleatibadigenivdelatively Iswezninl rigidey (BA3B iy puitdasthehf Bbmewhat set
signal to the denodul ation circuit 210 while

bagkr wwiald e ttvenettion JiS2grehon twhdclk ithegc®rer day 488 rialaﬁa@md. Thus,
the servo circuit 204.

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 pattefn
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The above servo circuit 204 generates a servo signa
for playback of the optical disk 4 More specifically,
the servo circuit 204 generates, based on a focusing
error signal supplied fromthe RE anplifier. 203, a
focusing servo signal with which the focusing error

si gnal becones zero, and based on a tracking error
signal supplied fromthe RF anplifier 203, a tracking
servo signal with which the tracking error signa
becomes zero. Then, the servo circuit 204 provides
the focusing and tracking servo signals to a drive

forihtiafui R Bat Peint rpBRt a0 48 FREUATI g piags p the end

(H%ringi the biaxial actuator on the basis of the
POTHgR '?1‘9 servo signal to nove the objective | ens 108

S IOMH’E &oﬁ ; Wse%ﬁﬁ%ﬁ%%ﬁ?ﬂé&%gﬁﬁ%éﬂﬂg IBQ&jagﬁiit -%eﬁe?eto dueto. .

ective lens asl s

theitlfneﬁghi.tgp 987 ?&5:\‘&&1'5 hofiethe! @niBMfort 186, APiERbI HEces€§ tdQBcrease the

acki ng rection perpendicular to the optica

dis@%ES b&fwdehehOBbREdda 189 sud Béhding 187 Bethame oFHoasie the disk
extraction circuit 205 extracts subcode data fromthe

trayR§ infd ERAHevasE B8y T Bivvidee tiRreditel the ilesd apgli@ntb the second arm
provi des the extracted subcode data to the contro

portibh 48l tdu2 15 thihbediding | | Thus sthbeeahideartropontient i8lymay not have any
address data etc. 87 An input termnal 206 is

extenl lengthi ehidhywilbadrentagtonslydend totameflactiosefcthe gostSfSnanufacture.
(smal | conputer systeminterface), ATAPI (advanced & .
t divinther, dby davice bledint opthekecordar/playerck has tgsbe limited in thickness
(universal serial bus), IEEE (Institute of Electrical |

becawnse manyavaiiakie hast appraiusenare designed fhingeror Whea the height of

oS SRRR R 5?23 g e B Sesind T shouid be
oSl iSRS cBE e P L5885 SRR el ve e
 HoRBL e R RO Pelify 138 485 Bhuc, e o o g pondin 187
o BEIESHHLR) SEAA00 SERHL be AL B pRAER pvion can s
the e G e e e T coded

I 86RE Thtthe ¥ b9 Halehored by 488G tackid p@RFallyiauithe middle of

ei ght-to-ten and ei ght-to-sixteen conversSion tables,

the sBEoriPah Pok@sh 481 QlbleoP @8 thany e¥illsndtite satight bedveen the device
8-bit recording data into 14- or 16-bit data, and

bodyr P¥ihd €lse tdae eddtRl optre disk aragi Hhoyhen teadisk20dy S Thboused into the
recording circuit 209 nakes a recordi ng conpensation
devicechodys7 NREotasppeci Bealtyy whenzke disk tiiR2 is(cutside dteutavidedbody 7, a
- zero inverted) or the Iike and provides the processed
cleatance 120 ishdefinedi weaivepn theigdisk@8ly 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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The denodul ation circuit 210 has simlar conversion

tables to those in the nodulation circuit 208 to

convert an RF signal supplied fromthe RF anplifier

203 from 14 or 16 bits to 8 bits, and provides the

converted 8-bit read data to the error

connection/decoding circuit 211. The error

correction/decoding circuit 211 makes a error

correction and decodi ng of data supplied fromthe

denodul ation circuit 210, and 88 provides the data

to the output termnal 212. The output term nal 212

i ' ] . h 4] ot
the; RyeEpPEfly o BRADFE BohOpte 5 RAnE TR UhRAGHI at the dime of

e . . ake @ . ;

hoiffffcelek LTS o e Bipd SR P2 RAPDY Saf R Gt e middle

thefPBERI&H tﬁ¥r&r%ﬁ&§h§ff &@Hﬁk%ﬁﬁ@h@d&@i&@%ody 7. The

user"s control unit 213 genera vari ous conmmand

sighRlrerd Mat aPAIAWPOR30Thet hifref ﬁﬁﬁISBE‘?r’oﬁi@)degenéra]@rﬂi the middle
provi des the signals t hus generated to the control

of tie'se¢bdd Ahbporione Jlanhkesuhagiditt fenendBr dtshe mitidlel of the second
unit 213 is provided with an eject button 213a, and

armt poaiddi 1§johighes tHanahaecdDtie deat exd padRin 181bst dtterafoid, evhen the
of recording data to an optical disk 4 set in place

disbnrayHfe odees kjerzd| to atdde dhedayico oty Y BiBwmsed baclammto the device
read of data recorded in the optical disk 4, and a

bodst Bphbmiddie of 1Bel secondtasm pavdon d8br kigherdnpigigiin dk prevented from
operations. For exanple, when the user operates.

beingylodartad tdidew dhordlearinaee 199 whike Fisstoahgpamartien 281b of the
th i t but 13a,. rd butt 213h, . pl.
Sec 6t DEAtOnG LS OSTPT Kt TGS 1 38 SheTs, BAPIEbds degt oy assure 2
i | | k t i |, t. j | |, etc. t
poshith Bpkemetalifie gk Wy 1O e RPNy o Le 5
t interf L, a T . i -P- ’
(et ei“%&?ﬁ?’ﬁ%‘bF?@%ﬁﬁﬁﬁ%@}%@hﬁ@?ﬁ%‘%@ will be
destbeERREng 9 LG BoRblQsp cont roldata and
I N e contro (o

progr ans use ircuit 215. More

SPafel rbl y&ad ac iR pRBeABAPEMiof MriteB Uati® the optical

v%ol%g&?%)%?lﬁg?@%atgk%?q?he_ ?eeg motor 141(step °op
disERURY prof QR Vel SR td Ble dfitidal BiskOf ahadtals! dat®tecRded in the

opti‘cal "disk 4 Set in place on the disk table 102. \
optical disk 4 by detecting a return light from the optical disk 4. As shown in FIG.

40, the recorder/player I includes a spindle motor 201 to rotate the optical disk 4, a
motor control circuit 202 to contro} the spindle Iﬁotor' 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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Note here that the optical disk 4 has a |lead-in area
formed in an inner-circunferential area thereof, a
program area forned in an area outside the 89

| ead-in area, and a | ead-out area forned outside the
programarea, that is, in the
outernost-circunferential area thereof In the sub
code data in the lead-in area, there are stored TOC
(tabl e of contents) dnta such as address data on data
stored in the program area and address data on data
stored in the | ead-out area Also, the feed notor 141

Ser RENR 10 Sekne SETVNATA] S0% Lk GheCtvh oo IgRy 9 subcode
TR Bl SR B IR ot
incBRith ROrGUFURROTHE L MATGURE ARcIEPul [P NG RGAARE o the host
g 2 sufh SS A B SR8 of oAt i Tsbe Rt g, an eoror
o R YA L, 7R, v
datg%ﬁbgﬂn?%‘ :&g rﬁ%éel 'ﬁg@.&t ﬁggﬁignai %Bhﬁrmbgufj}ﬁ‘én Odifc%'its (?),08 o modulate the

ci'r ptical disk 4. , the

. 8&3&&%& d SRPBn@del BELROIS Ble B GHUBOTLARCRPeddRding circuit 209 to
errs Ifted to a Ipl)osieti on inner than the lead-in are% in

rechbREtHRPHogalatél feofdif® dabat Inhaldigén,cak meteldepplhdr ¢aincludes a
positively read TOC data in the lead-in area. On this

plagbakugiistent eclaaing ryy dbdddlatioh eircait @lOstoademodhiate atad data from
steps (B) required for novenment of the optical pickup
thel @ptitalordisin 4,nreer reyer- correondwdecnding  poaiit i 21 (toN)make error
of the optical pickup 103 to the beginning (HOVE) of
corré¢ugiohiledoding sofethe Wpmadelatedopadc datapiaad (g otpuk derminal 212 to
arrived at its IN position, it will mechanically b } ,
pravide the @rmorsrieeter igdalesodathdae. ndbe PRGN aY o fiher includes
a ug}geﬁﬁr&oq\@? lugi\trﬁggcg lgziket i?lgug gtt a ggx‘nnfa'n%ikslilgna} (%gl_ i%)étd%ggc%, 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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90 innernost-circunferential position (IN) to the
end (OUT) of the |ead-out area, in which range the
opti cal pickup 103 can read data fromthe optica

di sk 4, and thus the optical pickup 103 has to
accurately be positioned in a nmechanical manner. On
this account, the nenory 214 stores a naxi mnum 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
cirquitn e Qfoequrss, ri@argrscahdisk + sy tqeth*{tP(ﬁl)a,t 2 V5 (gpstant angular

applied to ap. area t he end position (CQUT)
Vel‘?‘é%)&fﬁb%f’?‘iﬂgglaé’ropicgﬁﬁ%ﬁngﬁg‘%pti cal pickup 103 at _
t end posi.ti.on, ! dn the areas t.o which the _
 ndsabost wieripeki 20p aptgtsa SRl el gty cflen can-emita
. pickup 103 is mechani cally |i.m I i N : .
igtf S B raVerohimn corr sl € bR BRI hichl sk 4 sotin
not o i ERCE-IE - | : ot
the JRioPicgotfyst, PRGN fo! 0B BRIACH rRAR ol comesponding to
| _ g i | dndCaMRR BANsSthe light Bt ReMted Trom th
the&}/;é %Z&Fgﬁi’g‘%%oﬁwc\gﬁ dcl:lldr curt 215 isnpl uél%l; a et trom fhe
senflbSRERIMAEE Phothleté@sNtd ddted0RAEAI 1Mot Wiinh the Stical Uik 4, etc.
control the 'system operation in response to comand
'Wheh GBalifig 4B re@sdéd o thbopdselr dskchniheobptival (pidkdd. 10% sets the
shown in FIG 41, the control circuit 215 counts the
out%ﬁsdﬂ thensmidoridnetc@dhderab apstakdapd 161 taallicogtiblsethe semiconductor
egi nning (HOVE) of the lead-in area as "0". Also,
lasenitd briitelooat lightl  dilsd, whésweitiogreehrdingalatotn theloptical disk 4, the
circuit 215 su%l ies a power to the on-core coil
optical giakiee 103 kets

. 44 .
g semiconfecterlaser euipuitagiecontng kel higher than
~ the plunger 45 magnetically and thus di sengagi ng the ]
the sisgdanisiel f@ééh@ﬁﬁ@mez@ﬂ@fmﬂh@ﬂﬂﬁ%%ﬂﬁrwsoﬁ&ﬁﬁ?ftlﬁ@r to emit a

engagenent concavity 11 of the 91 . . . .
laser llggh%. For both data w¥ite ané? read, the optical pickup 103 projects the light

beam to the optical disk 4, detects a return light from the signal recording surface of
the optical disk 4 by the photodetector, and makes photoelectric con@ers—ior; of the
detected light. Also, thé objective lens 108 is held by an objective l.éfxs drive
mecﬁanism such as a biaﬁci'al actuator or the like,-and 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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devi ce body 7. The recorder/player 1 constructed as
above functions as will be described bel ow In
the recorder/player 1, the skew adjusting nmechani sm
109 pm supports the pair of guide shafts 105 and 106
at the opposite ends of the latter. The skew
adj usti ng nechani sm 109 adjusts the inclination of
the guide shafts 105 and 106 so that the |ight beam
projected fromthe objective lens 108 will be
i nci dent perpendicul arly upon the signal recording
surface of the optical disk. The elastic nenber 126
erréH §PRAEEn ItAS balGs b ehdlbatiaighaboliput foen feshotodetector included
adj usting nmechani sm 109 is hardened with the adhesive
in thé 3ptidhlysickgy 08.i f Féhexaghstthe fomriigy cri@bsigsal is generated by the

pl astically defornmed due to conpression by the

- astigdjatisti meethed, eand 27 trathing Shreoy - aiginaks fis ngnomedia by stie 108ee-beam

can maintain an appropriate inclination of the guide
methiodf ors pidspalhdndb6d. Whenl in thveplagbankdexade) dyee RF1amplifier 203

the disk tray 5 is ejected to outside the device body )
providesthe &It signalae Gptdesrdduditin aret 314 Mg prrviding the focusing

At this time, the pivoting piece 42 is forced in the
anddracking emorofigrals snhe ser® ¢Fst 2e device body 7 is in

R I o e
B SR UGS NN e T
oGty Sl HE TR AR 4l B AR Ay e
R . L S
o 3 RS 5, 2 ook Sl 8 AROTRR! pcing, e signl
becBiRs FeRENIANS (¢ SPvE REleuR DRI prodads e fRiusilyi M@ tracking servo

menber 30 forced by the'coil spring 28 92 |
- signals to a drive circuit in the objective lens 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 the tracking servo éignal o
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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provided on the disk tray 5 forces the rear wall 9a
of the lower half 9 and thus the disk tray 5 is
ej ected out of the device body 7. When an
optical disk 4 is set in place in the concavity 15 of
the disk tray 5 and the disk tray 5 is introduced by
the user into the device body 7, the engagenent
projection 11 provided upright on the lower half 9
noves forward in the direction of arrowHin FIG 19
until it gets in touch with the armportion 70 of the
pressi ng piece 46, and the armportion 70 is thus
PiAPYGshe Brrhingl PopeR! diedriedilRichbtédeed Bo FnGinteéi®aceAfuch as SCSI
the armportion 70 is thus pivoted, the pressing
(snﬁﬁrédtﬂ[%\ltg sPtethhRitdifRe R ADAPI €4 afbed teSBeRgyh@tachment packet
contact portion 57 of the pivoting piece 42 to pivot
- intdchReR USBI (i vired eseirial bas), JIBRE (imstitup pdsEleetrical tthd Electronic
direction of arrow E in FIG 20. The plunger 45
Engingoreci3od draht fikeaxfrthe bostappattet 2 tich g ¥ persogalpiosgpaiter or the
‘42 has the insertion shaft 63 thereof inserted deep
likel o orectiwe orscondingcdath ot amdfonrdaiactinpwlel ylaty tequopwer program,
by the magnet disposed in the on-core coil 44. .
conginierepronessed datacar tho like &ionsthedinst pppasates Arandproyids the supplied
the pressing portion 72 of the pressi pi ece 46 has
IEG@ﬂé&bﬁﬁ%HU@WG%KEGﬂﬂ§ﬁW§wﬁMﬂﬁQ&ﬁﬁaﬂh%§ ressi ng piece
46 _can press the protrusi pn 60 to posi.tively piyot
t H&epi destvieng SHIPE ¢ eCHLETIRMREOYNE e ctFIHE o sigg&Fﬁ an  emwor

b FSEHAL o7 e TR B Ry i) o
, ol .Sl 1js

N g T e

o T4 5 SSpioki pECantl <, g i o e

o) S U5, DRI 209 Sl oy
8-bit recording data into 14-or 16-bit data, and provides the data to a recording circuit
209. The recording circuit 209 makes a recording compensation such as NRZ
(non-return to zero), NRZI (non-refurn 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 circuit 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

connection/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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Thus, the plunger 45 and pivoting piece 42 are held

pivoted in the direction opposite to the direction of

arrow E in FIG 20 against the force of the torsion

coil spring 59. As the pivoting-range limting

projection 55 of the pivoting piece 42 is pivoted in

the direction opposite to the direction of arrow E,

t he engagenent piece 41 is allowed to pivot in an

increased range in the direction of arrow D and hence

t he engagenent portion 48 is positioned on the noving

orbit of the engagenent projection 11 as shown in
proVides t#data to S olip@t erfkindlrHY. 5 The dunmerttedindbep2is electrically

into the device body 7, the engagenent projection 11
confBMes th thé Rfordiicatiohed isdkrface oftht hostFagpar@s vhi | Ehe read data

pi voti ng the bevel 49a fornmed on the end portion of -

protidied faay tftSoaput eemand 232 e displiyed en4imbnitotepnnected to-the host - -

direction opposite to the direction of arrow D, and
appamte ) agkdomiertelddyensprgkesinto poaudibie s48nd-Thus, the
disk tray 5 and the lower half 9 of the device body 7
afllearsgriy eanion] eait R 13tgeaprates varigys cpsymandsigaals fgr operation of
the ejection nmenber 30 is pressed back fromthe re:i\r. .
the vegordafplayer tlhand prpsridersthe suglsdbpbgencrateddy the ¢ratrol circuit 215.
front, end 5a whil g conpressi the cojl, spring .28 N
MogeBartichlgla. Shoaues B QRtioh Ity D Isobvisied Wit Al gifct Bifipn 213a,
portion at .the side of t front end 5a is retaine -
andllp g it et haren S5 f o g 3R rbortfpePity gm optioa
.29, the coil spring .28 .S ess - C
dls}b% ?eﬁe‘nfﬂ‘iﬁ%gn%‘é %%k ?F%‘?lﬁtlglp h%t ﬁgy?%&gé%c ¥or cl nge%g of data
f] rd 4t [ : _
rooif 1y FIShuRER LR i b Bliof a5 sibihe ieortifRd playback

opePﬁtﬁ)\ﬁis.d eﬁof‘@fing%:“: Meh B hMepetatsta byBBAM, hﬁﬁisg;ﬁr St)he like of the

engagenent piece 41 while forcing thé |ower hal

hos% ﬁ%@%%s? ggﬂ{)egﬁict?ﬂﬁtoidllﬁﬁﬁbebfd betdhPE3t el basdie13c and stop
button 213d previde reéor(i start signal, playback start signal, stop signal, etc. to the
control circuit 215 from the host apparatus 2 via the interface.

The above memory 214 is a EP-ROM (erasable 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 lead4in area formed in an

inner-circumferential area thereof, a program area formed in an area outside the
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Al so, when the disk tray 5 is housed into the device
body 7, the FPC 23 connecting the optical pickup unit
6 housed in the disk tray 5 and the printed wiring
board 17 di sposed on the lower half 9 of the device
body 7 is deflected at the end portion 181a of the
second arm portion 181 and the bending 187 forned at
the rear end portion 181b shifts into the device body
7 while nmoving toward the end portion 18la. Since the
FF' C 23 has the cover lay 188 attached generally at
the m-ddle of the second arm portion 181, the second

lea@GH! ﬁgy %tnﬂfg ﬁllt%%djoﬁt REE fhingiad o GEREY el [)(ro%'farﬁ hgedll it &, in the

thereo e rear end portion 181b. Therefore,

outh§hsttdiudifsientihPireR (REI661. €I 18 th€ fubc@de dhti iaht éad-in area, there
evice body 7 Is housed again into the device body 7,

. -ard RBrSLTOTH (BB PPEOhtORs ] Fhtal -Suchr &Y eddresh dataroddhtagdstored in the - -
defl ected at the higher-rigidity mddle portion

progi@neata had badesys tdaen ohedutasmeed 90 thevidakleout eeea.eaAlso, the feed
end portion 181b of the second arm portion 181, | ower )

mdteor 14 gisdiuppliad dvittoa euldedxiditage to fedsktine aptidabpicktp @B ystepwise.
moved into the device body 7. Al so, when the )

Ondhislaccoant, thei rsematy §14 stosesda hamberolderitecandoség seps (A required
second armportion 181 is bent (indicated wth the _ ]

forrrepeing acoptinab pickup A03riazy range fosha begmame GEOMIf the lead-in

"+ the connector 162 as shown in FIGS. 38B.and 39C . A
arepdouen énd (QUH ofitheoricgmart lgadsput Hea,j8 rltighrange fhe ppidcal pickup

10§ ok rze{%%aﬁat]fﬁg? 4 o%ﬁ&l?;ﬁ?&jﬁﬁa%@g@%ﬁ@&f% alishonld be noted
ﬂlaté?‘fv’g“%‘hé‘%e, SpicloPighus; % Bt it & i Rl ep Blof 0D, ¢ wit
el e ? TR B AR L . s SRR B0 o

. i, Gy §ﬁ%ﬂﬁ f frombeing cracked to break

C# eeg‘lg{rctgl???help rﬁ ?rred in the FPC 23. Al so,
Si A6H. ! _ opfcakSicifd e sanh B hoet to a position
ap%ﬁigéggewg?%gqgﬁée%g@ﬁgﬁgen in]glﬁgw formed near P

inteP ShAPBRERRAGA al&Bin klic bBtiblt difle dess diay the opticalepiskup 103 can
t he di stance between the connection 186 and bendi ng

poskivelgt rehd ETOCN @t finhthigslead-it hreali S@nt thity aécount, othiehmemory 214
devi ce body 7 in order to reduce the |oad applied to

furtlee sageon dusber pdstepo (B} 8dquireel foo mdvenizandf the optidali pickup 103
the second armportion 181 may not have any extra

frolre agt inpemisteiraitinferadtiain pasjtion s(Y) | fathet optical grckun dA3 to the
of the cost of manufacture. . . .

beginning (HOME) of the lead-in area. . When the optical pickup 103 has arrived at

its IN position, it will mechanically be limited from moving and cannot move further .
inwardly.

- The movable range of the optical pickup 103 extends from the
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Further, in the thin-designed recorder/player 1,
since the height of the space where the FPC 23 is
l[imted to the maxi mum possi bl e extent for. housing
the disk tray 5, the bending 187 should be nade 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 |l oad to the bending
187 when the disk tray 5 is housed into the device
body 7, the present invention can neet the
requi renment for a thinner design of the device body
inndrmost-circiin$@entidl poetioeqONYes/the ayndr (AUT) hef tigt legdlount area, in
pi ckup 103 is normally positioned at the beginning '
whichiGhfige thie dpieal giakup A0Arcan redd date fitcne theeomtiché diskd Ayaed thus the
1is to be incorporated in a portable apparatus such
optal pokepdOi lperip uceurataly tbeepdsitkamediit ammgclpossil bhannee.  -On this
applied with a vibration when the portabl e apparatus
accognthdicngemary £ b4l sored & maxginmin aymbees s¢¢p§r(C) e thetstep motor or
host aratus 2 having the recorder/player 1 built
feed mete; Ef §.s B ngewmur@anlwrm SEPS 6od inch eéuaswmb%'e?fr?gma steps
set _on the disk tray 5, is likely 96
\ﬁ}HﬂJ&fl tgnan meaaw%ﬁw e iralemestrfag@ngswﬂai pesigion (N) for a
di s be rattl ed.

posiive FERBh o ihe o BiskeaI0Tia %e4lnn&t?a°ft§lfcwéﬂf%remal position

([Ni rﬂtf%f 438 snPied BRSEY o2 S6r BHRP Ine"Lo BBLBER TERAT For a posicve
%: Bgtxct::ag d)%l%gpf&s&rﬁle eﬂﬁ%ﬁé‘i&%ﬂ (@‘tﬁ@ t I]'ﬁtthé gleeas to which the

opt I's posi
[ e
nun?igtE thi ng c egﬂd %flg%teirreaﬁ% ?‘g ﬁ\?‘?ﬁb %%3 ‘tiél}g}eg)%amcauy limited

ﬁ*o:ﬁrrﬁ(\ﬁﬁﬁg e iORhhfAblY SKIf (188 gt 2Bk &alditich, |tﬁé‘§te§Qﬁotor 141
of the“optical pickup 103 or the |ike fromgétting

is suppled ovigth an hddigasl puRervdltgeciiabtect 1dNgdrew. This idle
As shown in HG 42, after the recorder/player 1 is

mtaﬁmbfﬂmﬂeaﬁscne“ﬁﬁrﬂbcﬁissatﬂtﬁseﬁontrOI circuit 215
drives the step notor 141 in step S2. Mire
spscibiovarin FIGt KO, dentontrolccironit 212 lbclaged aemicaocomputer, CPU
pul sed vol tne equival ent to the maxi mum nunber of
(cengttad proqesying anithectet toprominod thel systerigparationdn [respdnse teeepmmand
140 connected to the step notor 141 is rotated and
signalsesupplicd from itk uperingonteol inied1 3t epnisbewndn e dd¢ the control

position (QUT) at the outer C|rcELdm‘erence of the
circyibt 2 1n|cognisk the positions of the optical pickup 103 takmg the beginning

(HOME) of the lead-in area as “0”. Also, with the optical disk 4 is ejected, the
control 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

91



In the recorder/player 1, if a vibration is applied
thereto while it is being carried, the optical pickup
103 may possibly nove, by junping, fromthe begi nning
(HOVE) of the lead-in area toward the inner or outer
circunference of the optical disk 4. Even is such an
event, the step notor 141 is applied with a pul sed
vol t age equi val ent to the nmaxi num nunber of steps (O
resulted fromaddition, to the nunber of wite and
read steps (A) in FIG 41, of the nunber of steps (B)
requi red for novenent of the optical pickup 103 from
devidesbadyrier nost - ci rcunferential position (IN) to the
begi nning (HOVE) of the |ead-in area and the nunber
ofThextcadst/plpger Dromsttructed dsmbeve Annttions es wdl be described below:
circunferences. That is, since the step notor 141 is
ddn vignregatder/player lothe skewemljistingroediaesni 46y put-sugports the pair
the optical pickup 103 is nechanically limted from
of giide whalbe 0T and OGN IO cELTS fha IasieondThe skew adjusting
posi tion the ap tlcal p|ckup 103 can

meqhaaisen 089 je cheringlination of oy A A0 st e gt
beaPpRNReod #ﬁ%‘ ﬁ%.t@aéﬁfg\aﬂ@gg 30 yrilline g8 ?if pifpondicularly upon the
sigri G T QB Ao 0 RO K o S eRuBes B Fivhosed inside
the hhsihR125 'F@iiﬁs%f o THRLSRL Ier g 1 Qﬁ%ﬁ“ﬂ%&e@ HillEihe adhesive

1330f d‘fﬂ]g ae?é B tg‘fe el uh” E%%??b?@tﬁhgﬂs fifad ecﬁ%&ﬁz?éﬂ due to

énu

cenﬂﬁ‘és%ﬁn{: 8y e zﬁijﬁ&hﬁgsmw Qz?em&sradim t BRERMISH 109 can

he step notor "141 9 s applied wth a n gatlve pul sed
'mam@hﬁ a8 ap ﬁ@?h}ﬂ%' iBBffindtiont SFAhSBUIFALRLAY IOS En®@ i 06 eps (O
~in adirection fromthe beginning (HOVE) of the
| Bathel recadedplagwal Ghe kiisk e Ii@éjbct@d & oifskieatht idavice body 7 for
position (I for exanple.
setting an optical disk 4 onto the disk tray 5. At this time, the pivoting piece 42 is

forced in the direction of arrow E and thus th-e device body 7 is in touch with the stop
wall 81 provided on the disk 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 pivoting piece 42 in the direction opposite to the direction of
arrow D and thus the engagement portion 48 thereof held retracted from the ioving
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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When the end position (OUT) 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 pul sed vol tage equivalent to the
maxi mum nunber of steps (C). Thus, after the optical
pi ckup 103 is nmechanically [imted from noving being
the innernost-circunferential position (IN), the step
notor 141 is driven until the |ead screw 140 rotates
idly, whereby the innernost-circunferential position
(IN) of the optical pickup 103 can positively be
providex ed theNdikle titalyat fondearthée bear vedldosof @i 1340 h8f 9 and thus the disk
rotating idly, it will cause a noise. 98 However,
traytheis egpdctel @gauithe denige bady A peri od corresponding to
the nunber of extra steps (D) at the inner
- ci Whenf 2y eptecal disk 4 freset iimplagk-indhe eenawifyridnefthiesdisk tray-5 and-
caused can_be m nim zed. VWhen t he
the disky Wy - &5 iipdused hyethsouser it thengleviee thody oht iheagngagement
|ckup 03 |, ositively identifjed in step S3, the
Pf@%qﬂ%i Brové um@taﬁpﬁaeelewer hal{{S%poxas leﬁ@I@ﬂ% ghe direction of

o B G Nt S M i i
46 PR e ?Pé?éwemaﬁg%&ﬁ} cHroefip oproReC in FIG. 20.  As
T RN S
preR&s ﬁb%hﬂéf%&nhﬁ Bﬁﬁﬁef@fvgﬂh% ‘i}ﬂ&el@fxf glvtopghe pivoting piece in

begi nni ng area

theceﬁ&étﬁin eppSsie! 12 Hre WleetibNOIORIGWNENG iz OfTH glunger 45

lead-in area to zero, starts counting the pulses
corfileadfetiStonhB a@ini@ctide SSQ@H tHeOpivefing Mfe@PA? Gak (i %é?tlon shaft 63

thel}e?)?f’ inserted deep into the on-core coil 44 and magnetically attracted by the magnet
disposed in the on-core coil 44.

Since the contact portion 57 put into contact with the pressing portion 72 of the
pressing piece 46 has the proﬁusion 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 direction of E and thus permit the plunger 45 to be attracted by the
magnet built in the on-core coil 44. Also, since the slit 61 is formed between the
contact portion 57 and connection 58 and the contact portion 57 is elastically
displaceable, the pivoting piece 42 can have 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 recorder/player 1 operates for witing recording
data to the optical disk 4 as wll be described
bel ow:. When the user pushes the record button
213a on the user's control unit 213, recording data
Is supplied at the input term nal 206 of the
recorder/player 1. The recordi ng data undergoes, in
the error correction/encoding circuit 207, an error
correction and encodi ng corresponding to the type of
an optical disk 4 currently used in the
recorder/player 1, and next in the nodulation circuit
prestife. a nodul ati on corresponding to the type of the
optical disk 4. The nodul ated data is recorded in the
r @hos,dihegplahgaud§ @2dOpivating thiere 42ppe ihett! povated in the direction
optical pickup 103. Then, the optical 99 p|ckfp 103 .
opppsit tctte, directioneof axrowdE rig Hl&) €10 afaindtdhe foicea0f Biegrrsion coil
4, a light beamemtted fromthe sem conductor |aser
spring $9h aVAntheapinating sargehlimiting ppaisdiongd of tthe piygsiwgopiece 42 is
the optical disk 4, detects a return I|%ht fromthe
pivated j &tq FrecigpPpopite F%ﬂ@pﬂlr%ﬁlpn Roy’ Epthessngggement piece 41
thOt el ectric conversi gn of th tecIed
is

40 PIY Vet Ak saTEd AR 1 B G &| of 4o DR henco the

l[if 20 Th fi 203 t
eng R MGy B3 TP idmed i gviBe et of HSRHEREBef projection
11 RF SI agﬁ TB@ servo circuit 204 generates a focusing
f@éP@g i nd tracking servo signal on the basis

ShyF GOELPYCS P gl P, PSRRI e compm

pmJ@E&Yd g?sm&t@ in §h¥ Qhﬁz'cﬁ@fi"o? ardv PRIfFICY 826 WM ﬁlvbﬁng the bevel

Jective lens drive nmechanismincluded in the

49a%}m6@|oxpﬂﬁké&m Hoion! B She Hoaydy of ithy enpafitinchRHib@ 41 in the
by the objectivé lens drive nmechanismis moved in a

direb@émn! %igﬁ@sﬂﬂ fEthd direpaolofedrrdve Dhaend i engdgedxds thd engagement
the objective lens 108 and in a tracking direction

portisi #8ndThus,athet disk heayo it amhithea kowerobalf Weobithe device body 7 are
| ens 108. Further, the notor control circuit 202

engg@mknmﬂaﬁhaﬂunotatlon servo signal with which a clock -
generated from a wobbl e conponent of a groove and an
addrshewnrig FIG: 18 the gectigmulentes 38 isprassed bagkefrencthe rear wall
clock fromthe crystal oscil]ator, and dr@ies t he

9a 05;&11% @T@emalw ang1meies ivasddhe frgmt ead Saorhils eormprssyige the coil

springJB e the flanes AGn SBRae St S0 58n SIMeEaRs cabgortion a the side
a7

e —

5 BB Rt Mo i

o1 Gl 20, OO, BB S, gk oy

eng% "fdeh %Erﬂe%g \rg:rcﬁ%a (}qnpljok}f‘deﬁalﬁ:‘rfghﬁ’fonttﬂﬁ IS%H ﬁ&ffe}jonto the

ress
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t he sem conductor |aser at the recording |evel, and

projects the light beamto the recording |ayer of the”~

optical disk 4 to wite the data to the optical disk

4. As the optical pickup 103 wites the recording

data, it is noved stepwi se by the step notor 141 to

wite the recording data over the area between the

i nner and outer circunferences of the optical disk 4.

The recorder/player 1 operates for readi ng data

recorded in the optical disk 4 as wll be described

bel ow When the user pushes the play button 213c
engageint psene' 41 wdwierfotcingithe Rvdr Habed opwardahe pearkand 5d, and it is

103 will project, to the recording |ayer of the
thusidld gnsidp ik dgyicg bodgfit beam enitted fromthe

sem conductor | aser and having a wavel ength

cofrtes pehen tlae wisk Fayt §pis -agused engptthe devigeskody: 7, the FPC 23

detects a return Jight fromthe refl ection_|ayer in

coppretiggithe aptgplguckup waxk Sshonsed an ds diskiiray T @nd dhe poated witing
B SHES 0 A0k T S 350U e o
ro L3S SR TP TR 05 e e
e AT Y T P
SR P 08 5 A L e o
e -
thefdoTGhAd theRa0ENEHGkRE BRI AthePdTofs MtRnShe ARk tlﬂ')ﬁbg once ejected

whi ch a clock generated froma sync signal W
to eytsidbrthadesicaitiodythés hedsedeain ttoeke 6wt bbey 01 M #cond arm
oscillator, and drives the spindle notor 201 on the
poitiasi Blofs plewented diromnbeing \deflecigdait the highatripiditg middle portion
optical disk 4 at CLV. Furthernore, the 101
thereof to below the clearance 190, while the rear end portion 181b of the second arm
portion 181, lower in rigidity and more flexible, is bent and positively 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 connection 186
 with the connector 162 as shown in FIGS. 38B and 39C. However, since the rigidity
of the portion, near the connection 186, of the second arm portion 181 is lower than
that of the portion somewhat set back toward the connection 182 where the cover lay

188 is attached, it is possible to reduce the load applied to the second arm portion 181
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subcode extraction circuit- 205 extracts subcode data
fromthe RF signal, and provides the extracted
subcode data to the control circuit 215. To read
data, the optical pickup 103 accesses a predeterm ned
address on the basis of address data included in the
extracted subcode data, drives the sem conductor
| aser at the playback | evel, and projects the |ight
beamto the recording |ayer of the optical disk 4 to
read recorded in the optical disk 4. As the optica
pi ckup 103 reads the data fromthe optical disk 4, it
dud so niny dedndingpwWirherdiyre, e seegndratarpokddn t 181 easl prbent the end
data over the area between the inner and outer
portibn d8ivé dreeefdsomnfbeipcmpked @ bredals thedircuit pattEhrefdfined in the FPC
signal generated by the RE anplifier 203 is
23.denodul ated i n- the denpdul ation circuit 210 - -
correspondingly to a nethod used for nodul ation of
t Hdsejatined e seeend @armgportinddrdd owduensdbe head ppplied thereto due to
. correctjon/decading in the error_carrection/decoding
the bepdipg: 19 formgd ek die iconpettione} 8 1his Refenesgpisny to increase the

cisyfiehiteek B epon 1 85, Fredp oLt 6 ke Ohsotiing he sk
o e SR B8 LB ot i e ggeons s
porf L1 DIPRG85 R a0 Uy B o
e IEnE, VAR Y ARSI Foad 03 ERRAETH the s of mapptactur.

e t{ha Pl {&@ 1.hgnpl :
1%2‘3?139&?&59%%?%%9@@ ?wﬁ&ér?ﬁig%& 1,N6nBt GKYMeRARSOf the space

tive lens 1 proovi de ther%'on in

whérB éhd PPEasis 1ffitaNtd B maRimas POWiBIRQxtont rBEDS@RAD tRf disk tray
the threads 144, for exanple, to a depth of 0 3 nm

5, tianbeddigg ¢B 2 aheuldbed@hidditd have Aearper cukb2nfOaiE thisitBsléad to the
Tigid netallic plate inside the conpartment 153 is
benfingskY il bedaigehe Hoppoet, siwklthe $6ndlbth podickb88 Dtan reduce
the conpartnent 153 with a space, between them
the kad|tb ¢he bérading A87 ddprhthefdigntray Snie hbutrek inte thet device body 7, the
engagement projection 151 and threads 144 on the |ead
pressaf iayentam canopeetdhnpequiratnen far ¢ thinneriesigofoftha device body 7.
Also, in the recorder/player 1, the optical pickup 103 is normally positioned at
the beginning (HOME) of the leadninr area. Since the recorder/player 1 is to be
incorporated in a portable apparatus such as notebook computer or the like, it may
péss‘ibly 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 bﬁilt

therein is being carried with an optical disk 4 being set on the disk tray 5, it is likely
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Therefore, the clearance definition nmenber 152 is
housed wi thout forcing the engagenent projection 151
fornmed on the side wall 153a to the |ead screw 140.
That is, it is possible to prevent the | ead screw 140
from being applied with any excessive force and thus
the rotation of the | ead screw 140 from being dul |l ed.
Thus it is assured that the | ead screw 140 can be
rotated snoothly. Also, the clearance definition
menber 152 can limt any m salignment of the
engagenment projection 151 in relation to the threads
that 44;ibragioneid adny dpphed tordrshan appiahsr el @iisd e optical disk 4 to
engagenent nenber 120 during novenent of the pickup
be ipattled.1 17he displacatteet of thenoptical dskalyclee (0 e mufling, is larger at the
defined between the side wall 153a of the conpartnent
-oute girawalferepsor Omelis agasmbfthe hecartiedplayard delesigned aecording to
menber 152. Thus, the engagenent mnenber 120 can limt
they preseits Hivieghor suchfthah the eglgdnpiskuprd)3eis positiosad g the inner .

Cir‘]l‘d'}e‘é%ééf{k%?‘ﬁtéﬁgeg'gg‘égi ¥ %ﬂ-{??% : olféﬁégg-@wt H eacgﬁsﬂij::llglﬂélgﬁs small, to
e S PR S A R 2 kB LR RREPELD o 1
or G5 BREFed eetfgdlilion Sy GRHEINE GRbe' sl ol

B b BT B PRI D S 1.

cerﬁﬂfl‘féiﬁu d%%%ﬁ@ﬁhé%%a Lﬂgcztg} gﬁiﬂe% ?%Erg% @ggesg)ﬁgi%ﬁauy, the

Installe e picku
corltld® diRaf 31 g¥plidla phlell +d o iy er
't he second si%yc)a wal [ 227 10€ag€geg]$li ng&%gﬁr{e@g rta%gl?g%& number of
stepsh €O 0@ Age BRPt mbaR] BELL. I OThed kheah séréwl MOTeSAnMtdd to the step
the threads 144 on the | ead screw 140 are supported
motoy fdhies sofpfedrindpihe opti2di0piCREB Y 08fs inoeed kRPaRC® the end position
definition menber 220 (250) or at the folds 254.
(OUReatahoouter ictrcumfgrossd ¢f thetopticall diskv4. t he | oad
concentrated to the hinge 233 supporting the second
sile éhevegcprdep/playied 1t Hus vigumnis appbiedithgeto2eilé itdmbeing carried,
bei ng broken. - Al so, the feed notor 141, which is
the 9959& ek 103 mayepassibdy magvendydumping deom Hee begikning (HOME)
tSgse 14 as the | ead screw 140 is rotated, is L
of hesiegdan aen triarddicairaer heovier sonBlrserg aluthg gptical disk 4.
open at the top and botto hereqf. Further, th L
Evels Spchan eVt DECSFR BAPE 16 bonaBrecheith et eecivatent

nd bottomplate 91 di sed.o he tap.an ttom, :
to FE TR GERGrBYT of gt JET EEMEA i 4Rt o A hfiber 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 inﬁermbst-circumferential position (IN) to the beginning

(HOME) of the lead-in area and the number of extra steps (D) at the inner and outer
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As above, the magnetic field of the coil 146 housed
in the notor housing 145 can be cl osed, so that the
fringe magnetic field fromthe feed notor 1 can be
i nhibited fromadversely affecting wite or read of
information signals to or fromthe optical disk 4.
Al so, since the notor housing 145 for the feed notor
141 is open at both the top and bottomthereof, the
heat can easily be discharged frominside the notor
housi ng 145. Al'so, in the recorder/player 1, the
disk tray 5, base chassis 101 and cover nenber 90 are
cirmddehcent ertianlig sidefthe atep motaroefif is adriveh witil henkad screw 140
t hermal expansion from each other, respectively,
rotafessielly aftpotherapgical pickbe 108 9% ondcbenidally dneted! fyodhrmaving beyond
each other due to the differences in |inear expansion
the gwidf pesitan (M), ediehemwt tpositinme (OWAY eothithgheptical pickup 103 can
tenperatures, these conponents. Mre specifically,
poskively berindgRedrade cover menber 90 has the wall 166a
of .t he t{lect angul ar _ openi ng 166 defl ected toward the .
opfote thef; gae ,tbgnkpaﬁhgﬁra@f 2R tiagrofping 1@ga thwitill cause a noise.
ossi bl et into sliding touch with the signal
HPERG ol Gt doRuEs GhiY, b SRt tisBRiding & B saymaf the number
t 0 vity.l15. The fjrs [1 170 has, the .
of o GpEcPon st faeamsioPrat | Sl Re gl TREinale from s
i8R0 AR En o RO (NP o BB PN 3F g teadin area
an@d %_'ii S‘i’ﬁﬁmﬁ@r & ‘%{Jﬂab&éﬁbgatqgé hﬁféﬁ‘ 8Hd to%Y@-rcﬂ-chfﬁ?%rgﬂ(%érsga?lf:d the number of

4 and thus preevent the cover nenber

ex@85tdpd YD) Nt PhélleksHe Nhe GRMAEN Vé slpprBRe@RS b nallSthatt that when

The recorder/player 1 operates when the eject button
the2 189 hwtoﬁna@tisoa%lﬂiedt Ratopt hegdtivel §Klséd|\iblﬁg€feé€ﬂ*\2fa§c;nt to the

as will be described belowwith reference to F
maximum number of steps (C) in a direction from the beginning (HOME) of the
lead-in area toward the innermost-circumferential position (IN), for example.

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
opﬁcal pickup 103 is mechanically limited from moving being the
inner-most—circumferential position (IN), the step motor 141 is driven until the Ie:id
screw 140 rotates idly, whereby the innermost-circumferential position (IN} of the
optical pickup 103 can posit:ively be indexed.

Note that when the lead screw 140 is rotating idly, it will cause a noise.
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In step S11, the control circuit 215 judges whet her
the eject button 213a has been pressed by the user.
When the result of judgnment is affirmative, the
control circuit 215 goes to step 512. Wen the
control circuit 215 has detected that the user has
pressed the ejeet button 213; it wll apply the step
notor 141 with a negative pul sed voltage to nove the
optical pickup 103 to the begi nning (HOVE) of the
| ead-in area. Note that for novenent of the
optical pickup 103 to the beginning (HOVE) of the
HoWwedd:; ilie asea,ocaunegallyi fve ppeised coatimmdingq vdad anmbeo of extra
t he maxi mum nunber of steps (C) may be applied to the
stepst @) arohoinngd tirtomfaesce el thp ttimabf poisk opcuBRick as tdused can be
i nnernost-circunferential position (IN) and then a
upmsiedi ve pul sed vol tage, equivalent to the nunber of
steps (B) required for novenent of the optical pickup ]
10%hén dhe inerinostetinaaniecince updsitiam (N op s opoeal (pinkup 103 is
of the optical pickup 103 to the begi nni ng (HOVE) of
positively ideatified dpegdep b%p dbp cppfgol greue 243 é‘BPgﬁ% dp stepr Sgthe step
nove the optical, 105, pickup 103 to, the begi nning
motopdid) wath & HeegaExe - psed ¥gltage equiyglent o dhg pgrurghgr of steps (B)

reqftpcf iR haeantit flcletitioa) piekie JOF 58 g dehergies g uitterentia
S13 it owi.ll | i ifh 1Q.
posiig. (I of b qfficat AR, 103 BFebeinife ABGNES of'hd'ickfln arca.
PSR i 68 S 0o 45 U iy 00 o e
te LBET | 11 t j -bQg _ _

ook EBTTEN 1 ehas) |08, L1y, LBE AEMAZ RN o5 s e
beg?}?ﬁihg? FHOMEK of thé 36RUint RR A8 YeltS RueSrbothtiny el SHISE and starts
he devi ce body 7 under the force of the colil spring

mand@ing the position of the optical pickup 103.

The 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 correction/éncoding 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 circuit 208, a medulation
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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More specifically, to eject the disk tray 5 from

i nside the device body 7, the control circuit 215

havi ng received a conmand signal fromthe user's

control unit 213 provided on the disk tray 5 supplies

a current to cancel the magnetic force of the nagnet

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 limting projection 55 is

pivoted in the direction of arrow E and thus the
pickeyd08 RrOjecp] acthedbehsling gtedf the dptatldiskot, iaokight beam emitted

opposite to the direction of arrow D, so that the
froenthegemnongietdr arerdtdihiting e wevelengtk dobrespomiieg tdiéhe type of

nmovi ng orbit of the engagenent projection 11. Thus,
- thetdpticehdialyelydntectsrofatatn lght fom ghel reftastine daxyed i tonoptheal disk 4,
engagenent portion 48, and thus the disk tray 5 is

malkiess a rphajecleetrisnsanverdiomet thel detected light atel previdesdthe resultant

7. . At this tinme, the ejection nenber 30 is
clogtisn sigmal tm the T pmlificsaa. (Ehe RE ABplGen20nwill generate a

ok i e i 5 el o i 04

serprics Skt 0% SEne o ST Bkt ibeasis e focusing
N T A R A —
the ol 5 st et el g B0l R0 N e pt @l inchuced in
o Ry A T8 e HECHLET A 15 4 B e v
medHAdisn® GO vedh 2 FEBuRe! difdd(ibl pafallefiPIHBRPtRNI 4€of the objective

st opper 80 al so when pivoting of the pivoting piece
len# 208 And he aCirdckehgd dﬁeﬂi@rﬁﬁé@mﬁc{iﬁs t6 @useptidal@xis of the objective
pressing portion 72 of the pressing piece 46 to
lencH)4. i dénrdidr/tht meotop nbmed] gieuiti 202 gehenites hmtipiosdrag signal with
pi ece 42 and thus pivoted the pressing portion 72 in
whithe doclegenarated dfpomia wobbletdomptinest of @ gradvearmdoan &jdressing pit
it can be avoided that the armportion 70 w ||
willdyecwmshgasiops wéthpi vefeesca slpokdromghe o srystdmsdillators wed drives the
.hoving orbit of the engagenent projection 11. Al so, .
spmd%ﬂpg@rszf% o &hg bagis ph gaer@t@smm serye signal o wiaterthe optical disk 4

i,ece_46 can be retained in an appropriate positiaon
at Cﬁ}? t f@rgmr&oma e 8 %Iftcapﬁecgr%aﬁp%%ewgﬁs 3jwpbbigd groove
of  t di. sk, tr; and .t hus proyides an qpti mum force
fron ghe 1KF G g isEs disa o Bileisn Soa tomaRenit pagern, and
been .pressed by the .engagenent prgpjection.ll. and .
proyig R GCleac s WS i BROEH SR e dhr el ¢ rocessed in the
I OW. j ir ' 0Si t.0 1. ipection. .
reodfn ity o0 d uhOf, s FRblcRbeABEAThE bleif By B8 G pickep
_ it e L . ¢ -
103 LIy BRI A RIGl, BT BRI A0kl RS, aives
Note here that when the optical disk 4 is ejected, a
vibration will possibly cauggoit to rattle. The
~ displacement of the optical disk 4, due to the
rattling, is larger at the outer circunference. On

this account, the recorder/player 1 is designed
~according to : _




107 the present invention such that the optica
pi ckup 103 is positioned at the inner circunference
of the optical disk 4 where the rattling-caused
di spl acenent is small, to thereby prevent the optica
di sk 4 and the objective | ens 10& of the optica
pi ckup 103 or the like fromgetting into touch with
each other to scratch each other. In the
foregoing, the present invention has been descri bed
in detail concerning certain preferred enbodi nents
thereof as exanples with reference to the
theA S AT ANYILGO [AeA W tBS retdrdligelevel, targihpajebtdehe light beam to the
understood by those ordinarily skilled in the art
recoRdihg tlineer wiahe niptical diskidbto weitaote Hata tbetietoptichledisk 4. As the
enbodi nents but can be nodified in various manners,
optic ytickept BiB-airites tat fecetdmpdatniiddimavddnstopwise by the-step motor
ot her fornms without departing fromthe scope and
14 b pior ivriteh éhee abcaslingtddtor overatht de¢d rraiween tthe inner and outer
_appended cl ai s For exanple, the present invention is
cirgigisrenses ot tisl @pticsl diskdeor der / pl ayer desi gned for use

B PN A S %ﬁ%ﬁa&ém&%}d&ﬁ@ optigal disk 4 as
will B (eaeRa Bl nvent s on 1's 1o be insialled may be o

b eeoedSEL LSl B a5ap hF Ry P 1. e
oo TP 10 SALE) .0 SO B i, e

bed(;ljl? CRRAG] frBh?%x?rseﬁ{ic&ﬂﬁchrlﬁser and h@bﬁ%iﬁgﬁfﬂgﬁﬁﬁ cbf€sponding to

nmensi ons erred to herein concer

o S5O DB st sk BESAO, B0 s i e
opté AiskUE; tftkeWiat photbeledttib @bnf@bloansfitaé dewttddNiphonmd provides the
resultant eiectricaf 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 controis 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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CLAIMS: 1. A step notor including a | ead screw

engaged in a pickup chassis and havi ng engaged

t hereon a feedi ng nenber which feeds the pickup

chassis radially of a disk-shaped recordi ng nedium a

magnet for rotating along with the | ead screw, a

magnetic coil for acting on the magnet to rotate the

| ead screw, and a housi ng whi ch houses the magnet and

magnetic coil, wherein: t he housi ng has an

opening fornmed in each of the upper and | ower sides

t hereof and between a concavity in a disk tray having
sulichde pkichatipnodiassi 205 edratd adbcote daiafrandha Rbotigoat) and provides

plate for supporting the bottomof the disk tray. 2.
thepxtraceddibepderditato fleaspntrok ciappa? b. usTa reald ddtay gheoptical picku

i ckup novi ng nmechani smusing a step notor which -

104 netastess prediermeio diterbasiay

Agtaseess a Pr edvaddragagadthienbasisppt Rigdresh deti inchudgd in the-

havi ng engaged thereon a feedi ng nenpber whjch feeds
extiaegedy ¢ dids g ves Hheapegicopdacter §36es Rh ke playback level, and
ProfG SR PoR e PR 14, 24108 CPUCH Lt igetecorded in
thetcpRRGHER. oy hEGRUF e 103 Rapei Jif HOp e BpHRE sk 4, i
o 0 D8PS LR DR 2A S AR DR b e
gl SRR RS PUREEIREI ToLl ed Therei

diffe WiB%ignal generated by the RF amplifier 203 is demodulated in the
demodulation circuit 210 correspondingly to a method used for modulation of the data
for recording, wundergoes and the emor correction/decoding in the error
correction/decoding circuit 211, and then is delivered at the output terminal 212.
Thereafter, the data delivered at the output terminal 212 is outputted as it is in the
digital form or converted by a D-A (digital-to-analog) converter 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, foﬁ:n’ed in the coﬁipartmént 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 member 152 formed from

" a rigid metallic plate inside the compartment 153 is housed between the support walls
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3. A recording and/pl ayback apparatus conprising: an
~optical pickup unit having an objective |ens di sposed
therein; a pickup noving nmechanismto nove t.he

opti cal pickup unit; and an engagenent nenber

whi ch engages an pi ckup base of the optical pickup
unit and the pickup novi ng nechanismw th each ot her,
t he engagenent nenber including: an engagenent

proj ection engaged in threads fornmed on a | ead screw,
and

158 and 159 of the compartment 153 with a space, between them, smaller than the
depth of engagement between the engagement projection 151 and threads 144 on the
- lead screw 140, for example, with a clearance of 0.1 mm:

Therefore, the clearance definition member 152 is housed without forcing the
engagement projection 151 formed on the side wall 153a to the lead screw 140. That
is, it is possible to prevent the Iead screw 140 from being applied with any excessive
force and thus the rotation of the lead screw 140 from being dulled. Thus it is
assured that the lead serew 140 can be rotated smoothly. Also, the clearance
definition member 152 can limit any misalignment of the engagement projection 151
in relation to the threads 144, caused by the dimensional tolerance of the engagement
member 120 during movement of the pickup base 114, to smaller than a 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. 126 can
limit the misalignment of the engagement projection 151 to less than the depth (0.3
mm) of the threads 144 to prevent the lead screw 140 and engagement projection 151
from disengaged from each other during movement of the pickup base 114.

Aléo, the engagement member 120 in which the clear-ancg definition member 220
(250) is honsed 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
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a conpartnment provided contiguously to the pickup
base to house a clearance 109 definition nenber

whi ch retains the engagenent projection at a distance
whi ch assures the engagenent on the | ead screw,

t he cl earance definition nmenber being housed in
isolation fromthe wall of the conpartnent by a

cl earance smaller than the depth of engagenent of the
engagenent projection with the threads on the | ead
screw. 4. The apparatus as set forth in claimS3,
wher ei n -t he pi ckup novi ng nechani smincludes a step

havrig)g %rnfle?f thre?‘éoa& itt?en %héf}/gcgi{ein}/iprfgjetcﬁgn lﬁqdw %h€¥ in mesh with the
threads 144 on the lead screw 140 are supported by the support piece 240 (253) of the
clearance definition member 220 (250) or at the folds 254. Therefore, it is possible
to relieve the load concentrated to the hinge 233 supporting the second side wall 227
and thus prevent the hinge 223 from being broken.

Also, the feed motor 141, which is supplied with a rectangular wave to feed the
pickup base 114 as the lead screw 140 1s rotated, is. designed thinner because the motor
housing 145 is open at the top and bottom thereof. Further, the motor housing 145 is
held bétween the cover member 90 and bottom plate 91 disposed on the top and
bottom, respectively, of the optical pickhp unit 6.

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 open at both the
top and bottom thereof, the heat can easily be discharged from inside the motor
housing 145 |

Also, in -the recorder/player i, the disk tray 5, base chassis 101 and cover
memniber 90 are made of materials different in coefficient of linear thermal expansion
from each other, respectively, thesé componeﬁts will be distorted differently fr‘oni each
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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5. A recording and/or playback apparatus conpri sing:
an optical pickup unit including a pickup base; a

pi ckup novi ng nmechani smincluding a | ead screw for
novi ng the pickup base; and an engagenent nenber

i ncl udi ng: a side wall fixed to the:

pi ckup base and having fornmed outside thereof an
engagemnment projection engaged on the |ead screw,

a conpartmnment having housed therein a cl earance
definition nmenber which supports the inner surface of
the side wall to maintain a distance that assures the

mefBRIBTRAL b A ekt HAGRBARERG: BHOLEE! 1A aBtkeWvara te
optical disk 4, and the deflected wall 166a will possibly get into sliding touch with the
signal recording surface of the optical-disk 4-received in the eoncavity 15 -

Tﬁe first wall 170 has the projection 175 formed on the lower edé,e of the wall
body 170a and thus the cover member 90 abuts the projection 175, which permits to
prevent the cover member 90 from being deflected toward the optical disk 4 and thus
prevent the cover member 90 from getting into sliding contact with the optical disk 4.

The recorder/player 1 operates when the cject button 213a for ejection ofw 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 bf judgment is affirmative, the control circuit
215 goes to step S12. When the control circuit 215 has detected that the user has
pressed the cject 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 begimliﬁg (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 pickup 103 to its
innermost-circumferential positioﬁ (IN) and then a positive pulsed voltage, equivalent
to the number of steps (B) required for movement of the optical pickup 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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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
wal | toward outside the conpartnent. 6. The
apparatus as set forth in claim5, wherein the
support piece is bent outside the side wall. 7. The
apparatus as set forth in claim5 or 6, wherein the
cl earance definition nenber being housed in isolation

pickaiDa S e b 0ROV LT R aBer Che

ChWRdR %&D%tpcra? {;_?e‘ighb%:ai hstfived hEaE %e&fﬁnﬂke(}k@ﬁﬂi) of the lead-in

screw.
-area, the control circuit 215 goes to-step -S13 where it will supply the on-core coil 44

with to cancel the magnetic force of the magnet which magnetically attracts the
plunger 45 in order to disehgage the engagement mechanism for the disk tray 5 and
engagement projcction 11 of the ﬂevice body7 from each other. Thus, the disk tray 5
having the optical disk 4 placed thereon is ejected to outside the device body 7 under
the force of the coil spring 28.

More specifically, to eject the disk tray 5 front inside the device body 7, the
control circuit 215 having received a command signal from the user’s control 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 ﬁivotcd 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 pivoted 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 projcction 11. Thus, the engagement projection 11 is disconnected
from thé engagement portion 48, and thus the disk tray 5 is disengaged from the lower
half 9 of the device body 7. ' |

| At this time; the ejéction member 30 is applied with 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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8. The apparatus as set forth in claimb5, 6 or 7,
wherein the conpartnent has an fornmed in the bottom

t her eof

end 5a by the flange 30a. Since the end thereof at the side of the front end 5a is
- retained by the wall 29a of the coil compartment 29, the coil spring 28 will expand
while forcing the compartrhent— -wall- 292 out toward the frent end 5a. Thus, the disk
tray 5 is forced out toward the open end of the device body 7 and the side thereof at
the side of the front end 5a is ejected toward the open end of the device body 7.

Note_'that since the arm. portion 70 is ret_:ained- 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
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 biece 46 can be retained in an
appropriate position by the retaining member 75 formed on the rear side 5S¢ 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 oijposite to the direction of
arrow G, the pressing piece 46 is returned to the initial pésition where the arm portion
70 intersects the moving orbit of the engagement projection 11.

Note here that when the opticél 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.
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the present invention such that the optical pickup 103 is positioned at the inner
ciréumference of the optical disk 4 where the rattling-caused displacement is small, to
thereby prevent the optical disk 4 and the objective lens 108 of the optical pickup 103
or the like from getting into touch with each other to scratch each other.

In the foregoing, the present invention has been described in detail concerning
certain preferred embodiments thereof as examples with reference to the
accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limited to the embodiments but can
be modified in various manners, constructed alternatively or embodied in va;ibus- other
forms without departing from the scope and spirit thereof as set forth and defined in
the appended claims. For example, the present invention is alse applicable to a
recorder/player 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 prcéent
invention is to be installed may be a portable recorder/player such as a notebook
personal computer and PDA (portable digital assistant), a stationary rec_ordér/player
such -as a desk-top Per’sdnal comﬁuter an,ci 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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CLAIMS:

1. A step motor including a lead screw engaged in a pickup chassis and having
engaged thereon a feeding member which feeds the pickup chassis radially of a
disk-shaped recording medium, a magnet for rotating along wﬂh the lead screw, a magnetic
coil for acting on the magnet to rotate the lead screw, and a housing which houses
the magnet and magﬁetic 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 bottomlplate for suppbrting the bottom of the disk tray. |
2. Arecording and/or playback apparatus including a pickup moving mechanism
using a step motor which includes a lead screw engaged in a pickup chassis and
having engaged thereon a feeding member which feeds the pickup chassis radially of a
disk-shaped recording medium, 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 magﬁeti_c 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:

an engagement projection engaged in threads formed on a lead screw; and

a compartment provided contiguously to the pickup base to house a clearance
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deﬁnitioh member which retains the engagement projection at a distance which
assures the engagement on the lead screw,
the clearance definition member being housed in isolation from the wall of the
compartment by a clearance smaller than the depth of engagemcﬁt of the engagement
projection with the threads on the lead screw.
4. The apparatus as set forth in claim 3, wherein the pickup moving mechanism
includes a step motor for rotationally driving the lead screw. |
.5.\ A recording and/or playback apparatus comprising:
an optical pickup unit including a pickup base;
"a pickup moving mechanism iﬁcluding a lead screw for moving the pickup
base; and 4
‘ an engagemeht member including:

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 provid_ed 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 exténdmg
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 1s bent outside
the side wall.

7.  The apparatus as set fofth i claim 5 or 6, wherein the clearance definition member
being housed in iéolation from the wall of the compartment by a clearance smaller

than the depth of engagement of the engagement projection in the threads on the lead
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SCrew.
8. The apparatus as set forth in claim 5, 6 or 7, wherein the compartrnént has an

formed in the bottorri thereof.
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