2 February! 2006 1 DI SK DRI VE BACKGROUND OF THE | NVENTI ON 1. Flel of the

| nvention The present invention relates to a novel disk BP“@@' O0%br e
specifically, the present invention relates to a technique which allows

hi gh- speed seek operations, a reduction in pickup novenent errors, and
size reduction. 2. Description of the Related Art There have been
conventional Iy used two types of nechanisns for noving a pickup which
performs reading of - information fromand/or recording of information to a
di sk. They are the rack--and-pinion'~ fechanismin which a rack gear of a
pi ckup is noved forwardly by neans of a pinion gear, and the |ead screw
mechani smin which a nut menber of a pickup is noved forwardly by neans of

a lead screw. In the rack-and-piningKnﬁﬁﬁqﬁisnl the rotation of the notor
is slowed down and transmtted, through a plurality of reduction gears, to
t he pinion gear which engages the rack gear of the pickup. This, however,
causes the seek tine of the pickup to be Ilengthened: In addition, in the
rack- and-BACKGROUND haihi BHE ENVENTIGN i ty of reduction gears are interposed
between the 2 February 2006 '
1. Field of the Invention
The preseht invention relates to a novel disk drive.
More specifically, the present invention relates tb a
s technique which allows high-speed seek operations, a
reduction in pickup movement-errors, and size reduction.
2. Description of the Related Art
There have been conventionally used two types of
‘mechanisms for moving a pickup which pérforms reading of
information from and/or recording of information to a disk.
They are the rack-and-pinion’mechanism in which a rack gear

of a pickup is moved forwardly by means of a pinion gear,

and the lead screw mechanism in which a nut member of a

L

pickup is moved forwardly by means of a lead screw.

In the raqk-and-pinion mechanism, the rotation of tﬁe
motor is slowed down and transmitted, through a plurality of
reduction gears, to the pinion gear which engages fhe rack
gear of the pickup.

| This, however, causes the seek time of the pickup to be
lengthened.
 In addition, in the réckhandepinion mechanism, a

plurality of reduction gears are interposed between the



- 2 notor and the pinion gear, so that the total backla h be%meen t he
gears is increased, resulting in a larger error in nmo¢ ﬁ@ﬁ#“% 0%he pi ckup
with respect to the nunber of rotations of the notor. \Wien an attenpt is
made to elimnate backlash, which causes errors in the novenent of the

pi ckup, between the gears, a nechanismfor elimnating the backlash is
required, so that nore parts are required, the nunber of manhours
required for assenbly is increased, costs are increased, and the disk
drive becones larger. In the | ead screv ARechani sm the anount of novenent
of the notor with respect to the nunber of rotations of the notor is
small, so that, here again, the seek tine is |engthened. In addition, the

di sk dr'M%tBQCQﬁBStEQ' fifon egrdlgg | ¥e Hseﬁ?ggiag%%%Eg%hjnfprnation to

or readi ng recorde orrrat on froma witten or

read by pe¥BenatReCKHRrkNid Eﬁgg@5§ghre%%bﬂgt9ﬁg &Fe diﬁ%gggé&%%%%g to

wite and read informmtion to an rom I's ne

accurat eliyf mbvefibateos She ﬁiéﬁﬁbewlkﬁsfés gafsi, e, tﬁqu)E Qmglehe pi ckup,
perpendicular to.or at a specified angle froman I'n orna I 'on recordlng

surface pbthbeodsskfr thesSmébon.di sk drive, in order to allow the pickup to
nove freely fromthe inner periphery to the outer periphery of the disk,
t he pickup i Silgen ded atsiengpt s guidte shaftSeinate backlash, which

causes errors in the movement of the pickup, between thé:

geérs, a-mechanism for eliminating the backlash is required,

so that more parts are required, the number of manhours

required for assembly is increased, costs are increaséd, and

the disk drive becomes larger.

In the lead screw mechanism, the amount of movement of
the motor with respect to the number of rotations of the
motor is small, so that, here again, the seek time is
lengthened. 1In addition, the disk drive becomes thicker.

In a disk drive used for writing information to or
reading recorded information from a disk, information is

:L) written or read by moﬁing a pickup in a radial direction Qf
the disk. 1In brder to write and read information to and
from the disk, it is necessary to accurately irradiate, for

- example, laser'beams, emitted from the pickup, perﬁendicular
to or at a specified angle from an information reccrding |
surface of the disk.

In such a disk drive, in order to allow the pickup to

_i move freely from the inner periphery to the outer periphery

of the disk, the pickup is guided using two guide shafts,



2 February 2006 - 3 and is noved as a result of transmtting driving power
of a notor, or the like, to the pickup. In convention&FeBiuaRy H%Pves, the

two gui de shafts, used for guiding the pickup, as well as the spindle
notor, used for rotating the turntable that holds and allows rotation of

t he di sk, are nmounted to the chassis. For this reason, the degree of

paral l el i sm between the two guide shafts and the nounting portion of the
stator base that supports the spindle notor is greatly affected by the
degree of flatness and the di mensional 3ptecision of the. chassis. \Wen the
degree of flatness or the dinensional precision of the chassis is reduced,

the degree of parallelismbetween the guide shafts and the stator base is
the pickup to strike

I dyced. ' f.0i I b f
The i nf obat F8n0PURRr PG S0F PARCOE! CERBoMACLARGLPPANng PRIFS: Ofndn
tical ical.wll h I naft b f dt
"Skew angP6PT oG SRS RE YL HhECP ARl &1 g6, the performance of the

di sk drive isIlgr@ﬁwnff %??r\i/jéélgic?ff@és,totﬂ@i el guikggpgﬁkegmﬂgga

capabilities of e dis IS necessary t € Skew angl e

) o) ACRELOIRIThD0O BRAE1SES 4o hoknespBEARILL BotlE | b,
produce tbe £b8seifig thastuen¥aBléd BREttAYSds and allows rotation of
the disk, are mounted to the chassis. |
For this reason, the degree of parallelism between the
two guide shafts and the mounting portion of the stator base‘
that supports the spindle motor is greatly affected by the
degree of flatness and the dimensional precision of the.
chassis. When the degree of flatness or the dimensional
precision of the chassis is reduced, the degree of
ﬁarallelism between the guide shafts and the stator base is
also reduced, causing, for example, laser beams from the
pickup fo strike the information recordiné surface of the
‘disk obliquely rather than vertically (angle from the
) vertical will hereinafter be referred to as "skew angle").

When the skew'angle becomes large, the performance of the
 disk drive is greatly reduced.

In order to maintain the performance capabilifies of
the disk drive, it is necessary to keep the skew angle close:
to zero by making the chassis as flat as possible and its |
diménsions as precise as possible. Therefore, it becomes
difficult to produce the chassis, chassis yield and thué

.disk drive yield are reduced, thus making it difficult to




di sk; a pi¢

disk drive yield are reduced, thus making it difficult _to 2 February 2006 -
4 produce disk drives in large quantities, and increadif§§@pstd0% SumvmRY
OF THE | NVENTI ON Enbodi nents of the present invention seek to nake it '
possi bl e to perform hi gh-speed seeki ng operation,, to reduce the anount of
error in the novenent of the pickup, and to achieve size reduction.

Enbodi ments of the present inventiorf seek to nmake it possible to easily
perform skew angl e adjustnent. Disclosed hereinis a disk drive in which a
drive gear section which engages a rack of a pickup is fornmed integrally
with a rotttdwe diskedriiosol bawPen danht yishafndofnerrasdpadconipt-or i s
provided parallel to a rotary shaft of a turntable that holds and rotates
a disk th serves as a recording mnmedium Al so-disclosed is a disk drive
in which %%@ﬂ?QtQFi?ﬁF NVENREOX | ed notor is transnmitted directly to the

rack of the pimddtimehdsaof iynet paspeet @fehbeoPrasant o AyeNticon there is

provi ded a di, drive, conprising: a turntable for _ holding and rotating a
ﬁﬁﬁ% o£°r¥§ﬁﬁaﬁ3 Fh@%? Qoficestry EPeB9tioRi graFefietn 2 February

2006 - 5 the amount of error in the movement of the pickup, and to
achieve size reduction.

Embodiments of the present invention seek to make it
possible to easily perform skew angle adjustment.

Disclosed herein is a disk drive in which a drive gear
section which engages a rack of a pickup is formed integrally
with a rotor of a sled motor, and a rotary shaft of the sled
motor is provided parallel to a rotary shaft of a turntable
that holds and rotates a disk that serves as a recording
medium.

Also-disclosed is a disk drive in which the rotation of
the sled motor is transmitted directly to the rack of the
pickup.

In a first aspect of the present invention there is
provided a disk drive, comprising:

a turntable for holding and rotating a disk;

a pickup for reading information carried by a signal from




and/or recording information carried by a signal to the disk held by said
turntable; a feed motor for noving said pickup in a réafekragi2®6tion of
the disk held by said turntable; a first guide shaft and a second gui de
shaft for guiding said pickup, with one end of at |east one of said first
gui de shaft and said second guide shaft being fixed; and positioning

adj usting neans for displacing the other end of at |east one of said first
gui de shaft and said second guide shaft in a direction that allows the
other end to come into contact with and separate fromthe disk. Therefore,
the disk drive according to enbodinents of the present invention allows
adj ust merandgprt hecordigwt anformadfionhearpiek iy @i shondspecthe odimk i nf or mati on

recordi ng,SW Hgcea M dhfrafi Sk af Ll BBNHEAGT Woe md¥dH & s%lih()%%f]%&? di sk

drive of the present invention to perform skew adjustnent. ‘
DESCRI PTIHON30OF2FHE DRARFNES! RIGHE 45K hedids pacerie Wirehabiean enbodi ment
of an entire difgksdryyeid RhaecostBNC@WLLA §RIPEREENIedNVERELRY, W Th
the tray being in a housed state. FIG _ 2 is a perspective view of the
entire disKIPLGEIP, With PRR t%apibaFnteast #78r et faratduibsG 3 is an

expl oded NRIFSPEALT 38 oViseWoRd dideeBhhie KlliSly rdkédye.andl G 4 is a _
perspective view of the |eft gulde nenber. FIG 5 is a persgectlve vi ew of
the left rail BASthéPringagivg f%ﬁeﬁﬁﬁ@ﬁs685t?%§?%ﬁcéﬁﬁoTh%lﬂ?hﬁ f?n%uide
menber angf at least one of said first guide shaft and said second

guide shaft in a direction that allows the other end to come
into contact with and separate from the disk.

Therefore, the disk drive according to embodiments of the
presént invention allows adjustment'of the orientation of the
pickup with respect to an information recording surface of the
disk after manufacture, which allows the disk drive of the

present invention to perform skew adjustment.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a perspective view of an embodiment of an
entire disk drive in accordance with the present invention,
with the tray being in a housed state.
FIG. 2 is a perspective view of the entire disk drive,
‘with the tray being in a drawn-out state.
' FIG. 3 1s an exploded perspective view of the entire disk
drive. |
| FIG. 4 1s a perspective view of the left guide member.
FIG. 5 is a perspective view of the left rail member.
FIG. 6 is a perspectiﬁe ﬁiew of the left guide member and
the left rail member combined together, when the tray is in
the housed state.

FIG. 7 is a perspective view of the left guide member




the left rail menber conbi ned together, when the tray | housed
state. FIG 7 is a perspective view of the |eft guide %Eﬁ%@?”@xﬁébruary
2006 6 and the left rail nenber conbined together, when the tray is in the
drawn-out state. Fig. 8 is a plan view of a drawer. Fig. 9 is a bottom
view of the drawer. Fig. 10 is a perspective view of a |ock nmechani sm and
the nmenbers related thereto. Fig. 11 is an expl oded perspective view of the
| ock rnechanismand the nenbers related thereto. Fig. 12 is a side view of
the |l ock nmechanism Fig. 13 is a sectignal view taken along line Xl II-XlI

of Fig. 12. Fig. 14 is a sectional view taken along line XIV-XIV of Fig.
12. Fig. 15 is a sectional view taken along Iine XV-XV of Fig. 12. Fig. 16
is a plan view of a base unit. Fig. 17 is a bottomview of the base unit.
Fig. 18 ngatgéc%?ﬁﬁaﬁa%4ENFW%&%HC%WBh@e¢|ﬁ%gg&m¢¥ weR| the FF@Y i8. Fig.
19 is a ective view of a guide shaft assenbly. Fig. 20 is a secti onal
Ve t akbR ERE gt REOS S50 Ee

Fig. 8 is a plan view of a drawer.

Fig. 9 is a bottom view of the drawer.

Fig. 10 is a perspective view of a lock mechanism and
the membefs related thereto. |

Fig. 11 is an exploded perspective view of the lock

7 mechanism and the members related thereto.
Fig.'lz is a side view éf the ldck mechanism.
Fig. 13 is a sectional view taken along line XIII-XIII
of Fig. 12.
| Fig. 14 is a sectional view taken along line XIV-XIV of
Fig. 12.
Fig. 15 is a sectional view taken along line XV-XV of
Fig. 12.
Fig. 16 is a plan view of a base unit.
';) ' Fig. 17 is a bottom view of the base unit.

Fig. 18 is a séction&l‘view taken along line XVIII-
XVIIIX of.Fig. 1s6.

Fig. 19 is a perspective view of a guide shaft assembly.

'Fig. 20 is a sectional view takeh along line XX-XX of
Fig. 16.

Fig. 21 is a perspective view of a movable base and a
rack member.

Fig. 22 is an exploded perspective view of the movable



Fig. 16. Fig. 21 is a perspective view of a novable ba rack
menber. Fig. 22 is an expl oded. perspective view of thé%ﬁgvﬁﬁﬁgmﬁ February
2006 - 7 base and the rack member. Fig. 23 is a sectional view taken along
line XXIIl- XXII'l of Fig. 16. Fig. 24 is a sectional view taken along line
XXIV-XXI'V of Fig. 16. Fig. 25, which along with Figs. 26 and 27 is a plan
view of the main portion of an optical pickup and a sled nmotor for
illustrating the operations thereof, shows the optical pickup being
positioned at the innernost perlphery 20f an information recording area of
a CO-ROM Fig. 26 is a plan view showi ng the optical pickup being
positioned at the outernost periphery of the information recording area of

the CD pl an. vi ew showi ng the -optical pickup. being
posi ti oned S&uﬁgﬁdgﬁFhEaﬁﬁt MBET - periphery of.the information recor di ng

RETER: EIA DRV ST it T
is a sec&k&&%lo%i§@§{aKgq al ong |ine. XXI X- - XXI X
Fig. 24 is a sectional view taken along line XXTV-XXIV
of Fig. 16.
Fig. 25, which along with Figs. 26 and 27 is a plah
view of the main portion of an optical pickup and a sled
motor for illustrating the operations thereof, shows the

bptical pickup being positioned at the innermost periphery

of an information recording area of a CD-ROM.

Fig. 26 is a plan view showing the optical pickup being
-positioned at the outermost periphery of the information
recording area of the CD-ROM.

Fig. 27 is a plan view showing the optical pickup being
positioned cutside the outermost periphery of the
ihformation recording area of the CD-ROM.

;iﬂu) | Fig. 28, which shows a second embodiment of a pickup
- guiding mechaﬁism in a disk drive, is a plan view of a base
unit. .
Fig. 29 is a sectional view taken along line kXIx~XXIX
of Fig. 28 |
Fig. 30 is an enlarged sectional view of the main
- portion of a modification of the sub-guide shaft.
Fig. 31 is an enlarged'sectional view of the main

- portion of another modification of the sub-guide shaft.



of Fig. ' 28. Fig. 30 is an enlarged sectional view of the main portion of
a modi fication of the sub-guide shaft. Fig. 31 i-s an eAFgbwary 2t i onal
view of the main portion of another nodification of the sub-guide shaft. 2
February 2006 - 8 ,Fig. 32 is an enlarged sectional view of the main
portion of still another nodification of the sub-guide shaft. Fig. 33,
which along with Fig. 34 shows a third enbodinent of the disk drive in
accordance with the present invention, is a plan view showi ng the optical
pi ckup being positioned at the outernBst periphery of the information
recording area of the CD-ROM Fig. 34 is a plan view show ng the optical

pi ckup being positioned outwardly of the outernost periphery of the

i nformation rBagrdBRYisr&a @hléhge s EM oEBCR EF! SN Hhe Tl PREFERRED
EMBODI MENTS A description will now be given of enbodinents of a disk drive

of the presdion wfestidl, anotherehoaefseat@ohher ahkaghedgdiaw Basftlt is
to be noted. that in the enbodinents of the present invention a ROM
drive, which Fig.nd@ntebich alowgehbikk Pigsoddl skowpuhethiirg taken as. an
exanple. As shown in Figs. 1 to 3, the CD-ROMdrive 100 includes an
out si de RBbeHARerdoofhtbh Adskl drive iheaveorideabe with the present
invention, is a plan view showing the optical pickup being
positioned at the outermost periphery of the information
recording area of the CD-ROM,

Fig. 34 is a plan view showing the optical pickup being
positioned outwardly of the outermost periphery of the

information recording area of the CD-ROM.

'DESCRIPTION OF THE PREFERRED EMBODIMENTS

A description will now be given of embodiments of a
disk drive of the present invention, with reference to the
attache@ drawings. It is to be noted that in the
embodiments of the present inventibn a CD-ROM drive, which
is mounted to a notebook personal computer, is taken as an
example.

As shown in Figs. 1 to 3; the CD-ROM drive 100 includes
an outside housing 200 which is flat in the verticéi
direction and has an opening férmed throughout the entire
surféce.

The outside housing 200 includes a bottom chassis 210
and a cover member 200 affixed to the top surface'of the

bottom chassis 210. The bottom chassis 210 is made of a



direction, and has an opening fornmed throughout the en E surface The
out si de housi ng 200 i'ncl udes a bottom chassis 210 and er 200
affixed to the top surface of the bottom chassis 210. The bott om chassi s
210 is nmade of a 2 February 2006 - 9 sheet nmetal, and a protruding section
212 is integrally formed so as to protrude towards the right froma
portion. of a main face 211 not including the rear end of the right upper
edge. The main face 211 has. a recess which opens at the top and front
sides. (In the specification, in Fig: 4,- the left dowward direction is
defined as the forward direction, the right upward direction as the
rearward direction, the left upward direction as the |leftward direction,

the righgy Qg%ﬂﬁgﬁg%agégﬁdlrgcéérﬁﬁfn dSQ&ﬁ@ég 28b 1 £61 Ee Li¢y ppvard

direction as-t tron omnmard Irection as the
domﬂmﬁrdfghhéﬁtbenaé €brbﬁ@%ru&é¢€o§§£&é09h§1§1gM@'fPo£r8t§HH€§oﬁ|bﬂht|y

upward, 1s fornmed at the right end of the protfuding section 212, with the

top edgg RhihheatbobiifRee SRE1L@Ind1BnaNEehNCeh@PoLdfRe OFight | eft face
section 214 of the nmain face 211 being positioned at the sanme height. An

engagi nguppetr dagen 2itke mhighfade 021 UdRSs UpWBEBesE SwhoENedpényasatds t he
front side of the right edge of the bottom surface 215 of the nmain face
211, witheatdépoandffren®?l6hdies. t heIenghgi spepidicasion, 2i6 begngl,

the left downward direction is defined as the forward |

direction, the right upward direction as the rearward

direction, the left upward direction as the leftward
direction, the right downward direction as the rightward
direction, the upward direction as the upward direction, and
the downward direction as the dewnward direction.) & right
face section 213, which protrudes slightly upward, is formed
at the right end of the protruding section 212, with the top
edge of the right faee section 213 and the top edge of a
left face section 214 of the main face 211 being positioned
at.the same height. An engaging protrusion 216, which
%if;:) protrudes upward, is formed towards the front side of the
right edge-of-the bottom surface 215 of the hain face 211,
with a front face 216a of the engaging protrusion 216 being
an inclined face which inclirnes downward and towards the
front, and a rear face'216b being an engaging face (see Fig.
12).

The aforementioned cover member 220 is made of a sheet
metal and formed into a substantially flat shape..and is.

affixed to the top surface of the bottom chassis 210 so as



an inclined face which inclines downward and t owards tE@ fron and a rear
face 216b being an engaging face (see Fig. 12). The a ehaht 2 ed cover

. menber 220 is nade of a sheet netal and formed into a substantially flat
shape, and is affixed to the top surface of the bottom chassis 210 so as 2
February 2006 - 10 to cover it, whereby 'an opening is formed at the front
side, so that a main space 230, for accommopdating a drawer section to be
described later, and a disk auxiliary space 231, which extends towards the
right and continuously fromthe upper 10end of the right edge of the main
space 230, are formed. A guide nmenber 240L (shown in Fig. 4) and a guide
menber 240R are affixed at the left and right sides, respectively, of the

[ ' . d ically f d
of Synt nSpi EO7eE Ao pRECPTCRE Srdttirgne crdncarat FEE FLhapon a *
that " tnes, EhdE e BER! QacBlsad! Crdt | A8EPmhOabEfnROA" AELARRSSLEL£00 °°
slightlytgpyar des@f-fpdQr 1B AL Q@@uﬁ &f%ﬁQ%%?i?%%fﬁogggge 231, which,

f or war d- and- backward direction, an e ning at each of

bott om skdesnddlt&fatlie €né 0Li gREVSAS cgﬂginawsﬁﬁ-ﬁ%mrgﬁeeﬁ%bé@ y. (These
gui de nenbers 240L and 240R are fornmed symmetrically on the Teft and right

sides, endtbattedl yighe ¢é&dé . opULKle mBIWespadPL23e, Shpunformeet ail . )

A guide member 240L (shown in Fig. 4) and a guide
member 240R are affixed at the left and right sides,
respectively, of fhe main space 230. Thelguide members 240L
and 240R are symmetrically formed of synthetic resin on the
left and right sides and are U-shaped in transverse Cross
section, and are affixed to the bottom chassis 210 so that
their open sides face each other. Stoppers 242, which
protrude slightly upward, are formed at about the middle, in
the forward-and-backward direction, of an edge of the
opening at each of bottom sides 241 of the guidé members
240L and 240R, respectively. (These guide members 240L and
‘#) © 240R are formed symmetrically on the left and right sides,

'so that only the left guidermember 240L is shown in detail.)
In addition, disiodging preventing sections 243, which
protrude slightly upwarﬁ, are formed towards the ffont side
of theuedge of the opening at their corresponding bottom
sides 241.

A rail member 250L (shown in Fig. 5) and a rail member
250ﬁ are slidably supported, in the forward-and-backward

'direction, by the guide members 240L and 240R, respectively.




I n addi tion, dislodging preventing sections 243, mhich otrug sllghtly
upward, are fornmed towards the front side of the edge éhﬁn ng at
their correspondi ng bottom sides 241. A rail nenber 250L (shown in Fig. 5)
and a rail nenber .250R are slidably supported, in the

f orwar d- and- backward direction, by the guide nenbers 240L and 240R,
respectively. 2 February 2006 -- 11 The rail nmenbers 250L and 250R are
symretrically formed on the left and right sides by bending a sheet netal
so that they are U shaped in transwverlde section. These rail nenbers 250L
and 250R are slidably supported, in the forward-and backward direction, by
the gui de nenbers 240L and 240R, respectively, so that their open sides

face eachlhnRt hgli1 HleiBe WOF Lt ca3 19" eWemkB Bhgs. 6 and
7, is sﬁ?%ﬁgﬁgjéupporfggzgéLt%gagg?gg %ggggr %EELﬁ%e§2as the rai

menber 259 gy Ia@l@bIrxtgmpe@.ﬁteadbgybwamw de sm@@emet&éoao Thatst oppers
242 of the guide nenbers 240L and 240R as well as the dislodging

prevent i Ageyeaire0 s shhpedl HtaRunsoerbackearionge ahelsee rapeninegbatst he
bottom sides 251 of . the rail nenbers 250L and 250R, wheéreby the rai

- menbers 22B0L aadd 228RRazke spidablyeduppomtbdi, ndndittleodgewratrdoantine gui de

menbers 240L and 240R, respectively. Stoppers 252, which protrude towards

each ot hbeckwaad Odreedian,t by ther gehdeometbhers 2dpeeondv@4B8ttom

SIdes'251respectively, so that their open sides face each other. 1In
other words, the rail member 250L, as shown in Figs. 6 and 7,

e is Slidably supported By the guide member 240L, whereas the

rail member 250R is slidably supported by the guide member

240R. The stoppers 242 of the guide members 240L and 240R

as well as the dislodging preventing sections 243 slidably

contact an edge of the opening at the bottom sides 251 of

fhe rail members 250L and 250R, whereby the rail members

250L and 250R are prevented from being dislodged from the

guide members 240L and 240R, respectively.

Stoppers 252, which protrude towards each other, are
3'-7:5 formed at the rear end of their respective bottom sides 251
of the rail hémber 250L (shown in Fig. 5) and the rail |
member 250R. (These rail meﬁbers 250L and 250R are
symmetrically formed on the left and right sides, So that
only the left rail member 250L is shown in detail.)
Engagement of the stoppers 252 with the stoppers 242 of the
guide members 240L and 240R from behind their respéctive

- stoppers 242 prevents further forward movement of the

. Stoppers 252. In other words, dislodging from the guide



of the rail nmenber 250L (shown in Fig. 5) and the rail nﬁpber(§%0R. (These
rai| menbers 250L and 250R are symetrically formed ofFEAEAYAY%and ri ght
sides, so that only the left rail nmenber 250L is shown in detail.)
Engagenent of the stoppers 252 with the stoppers 242 of the guide nenbers
240L and 240R from behind their respective stoppers 242 prevents further
forward novenent of the stoppers 252. In other words, dislodging fromthe
gui de 2 February 2006 - 12 nenbers 240L and 240R in the forward direction
is prevented. In addition, dislodginglpreventing edges 253 of snal

hei ght, which protrude upward, are fornmed so as to extend along an edge of
t he opening at each of the bottoni sides 251 of the rail nenbers 250L and

250R, fr & t for 1:0C d ' Yk ds. t.he fraont fromthe
center t gﬁ@t[ﬁ%@% rioﬁ{t_' egrﬁ g%ot%eﬂ}r 2%*1% nfwssCJ r%ogir]{sd ﬁﬁ{é’%ﬂlgﬁ‘zgg?,pﬁeﬁr ?Ihteeé)'or_ war d-
and- - backwar d 19l baRkitaen, The s16aUEhSBEbAN 300 baguPRsL! 8¢ Rpahfc

af orenenti oned out si de housing 200 5ot hat e house n -and drawn

out fromudieytonit sitthesH Pt dD tpwHiRl, dAE Forsed 1 220G d ShydEed by

making a tray 310, made of synthetic resin, support a base unit to be :
descri bechlaigeran ASIGh@M the dpenihg He daclty o dHR DA thRalaeang and -an

external shape which is a long rectangle in the forward- and--backward
di recti oef |the wiadtih membelrisg25iof, sm@ 12850R, h@rom a portion thereof
' -located slightly towards the front from the center to fhe
front end of the rail members 250L and 250R, in the forward-
and-backward diréction. |
The drawer section 300 is supported by the
aforementioned outside housing 200 so that it can be housed
in apd drawn out from the outside housing 200. The drawer
'section 300 is formed by making a tray 310, made of
Synthetic resin, support a base unit to bé described later.
As shown in Fig. 8, the tray 310 has a planar shape and

an external shape which is a long rectangle in the forward-

and-backward direction. Its width is slightily smaller than

_ﬁ”) the width of the main space 230 in the outside housing 200.

The.tray‘310 has a main face 311, which has a planar
shape and a long rectangular shape in the forward-and-
backward direction, a front wall 312, which is fofmed
vertically at the front edge of the main face 311, left and
right walls 313 and 314, which are formed vertically on the
left and right edges of the main face 311, and sliding
sections 315, which are formed outwardly of the left and

- right walls 313 and 314. All of these parts are integrally



the width of the main space 230 in the outside housing_200. The tray 310
has a main face 311, which has a planar shape and a Io%ébP%ET%ﬁ%Eﬁar shape
in the forward-and- backward direction, a front wall 312, which is forned
vertically at the front edge of the main face 311, left and right walls 313"
and 314, which are forned vertically on the left and right edges of the
mai n face 311, and sliding sections 315, which are fornmed outwardly of the
left and right walls 313 and 314. Al of these parts are integrally 2
February 2006 - 13 fornmed of syntheti® f#esin. A recess 316, whose edge
forms part of a circle for placing on the top surface thereof a CD ROM
Is formed in the main face, and an opening 316a is fornmed in the recess

316 t he b gt desgri Th
S di ng Seatkng SRRt de bt T R I BRI 0 ana

extend [ paiheo of ey AN BACkiRIh AT G5id Qup ALK HiOBING out er

surface of the left and ,rig respectively, of the tray

310. Thecpimpy eduesr Himdd1es! i1 a6 11 3Hha ISR ME) Y3164 6is | ocat ed
at a lower height than the top edges of the side walls 313 and 314 of the

‘tray 31lCfotdeddoh ti) rdcvdy e adlde A wade ddghtdy wownwardly from

the side walls 313 and 314 of the tray 310. As shown in Fig. 9, stopper
described later to face upward.

The sliding sections 315, which are square-shaped ih
trahsverse section and extend in the forward-and-backward
diréction, protrude from the outer surface of the left and

. right walls 313 and 314, respectively, of the tray 310. The
top edges of the slide sections 315, respectively, are
iocated at a lower height than the top edges of the side
walls 313 and 314 of the tréy 310. In addition, lower edges
'315a protrude slightly downwardly from the side walls 313
and 314 of the tray 310. As shown in Fig. 9, stopper
protrusions 315b, which slightly protrude inwardly, are

formed at the rear end of each of the sliding sections 315.

:u) - The sliding sections 315 are slidably supported by the rail

members 250L &nd 250R, The dislodging preventing“edges 253
of the rail members 250L and 250R slidably contact the
inside side surface of the lower edges 315a of theAsliding
sections 315, thereby preventing the sliding sections 315
from becoming dislodged from the rail members 250L and 250R,
in the direction of the openings of their respective rail
members 250L and 250R. When the tray 310 moves téwards the

front with respect to the rail members 250L and 250R, the



protrusions 315b, which sllghtly protrude inwardly, are -forned at the rear
end of ‘each of the sliding sections 315. The sliding §é@*ﬂ@ﬂé‘§¥% are
slidably supported by the rail nenbers 250L and 250R The di sl odgi ng
preventing edges 253 of the rail nenbers 250L and 250R slidably contact
the inside side surface of the | ower edges 315a of the sliding sections
315, thereby preventing the sliding sections 315 from becom ng di sl odged
fromthe rail nenbers 250L and 250R, in the direction of the openings of
their respective rail nmenbers 250L -aridt 250R. When the tray 310 noves
towards the front with respect to the rail nmenbers 250L and 250R, the 2
February 2006 - 14 stopper protrusions 315b of the sliding sections 315

come et RRA P tirkld 1088 %&%E; e2dgnaf &Eﬁf}ﬁ'gs 's%‘&ﬂl%sorﬁ‘se Ududd, - edges

253 of the rail menbers 250L and 250R, thereby™ preventing further forward

novenment igftd R@nitady $1@nWithe paRRPealst 8t e @131%”&3.% prelerdgho? S0R
Accordingly, with the tray 310 supported in such a manner that it can be

acconmodaide@ds 25aNdrdraw) raull eibelriae 250Ut sinde 2BOUS| Rhe3¥dby the top side
of the recess 316 is positioned at about the sane helght as the top

surface girevieheipgottunther ZbZwalrdt hevenkaitderhehs ngral0B10Awidown in Fig.
9; an ejector 317, which is supported so as to be novable in the
f or war d- awﬁpb@¢kW@rdhdlreaﬂlmnmbems R50%i ded aB0Rhe bottom surface, at the
right side of the
Accordingly, with the tray 310 supported in such a

] manner that it can be accommodated in and drawn out from the
éﬁ“) ~  outside housing 200, the top side of the recess 316 is
positioned at about the same height as the top surface of
the protrusion 212 of the outside housing 200.

As shown in Fig. 9, an ejector 317, which is supported
'so as to be movable in the forward-and-backward direction,
is provided at the bottom surface, at the right side of the
rear end of the main face 311 of the tray 310. The ejector
317, which is formed of a sheet metal, is a long plate
extending in the forward-and-backward direction, and an
5D extension coil spring 317a, which is stretched tightly .
between - the ejector 317 and the main face 311, préduces é
moving force_that biases the ejector 317 in such a manner
that the rear end thereof stops when it protrudeslrearwardly
from the rear edge of the main face 311 by a certain amouﬁt.

A front panel 320 is mounted to the front face of the
‘tray 310. The front panel 320, made of synthetic resin, is

a horizontal long plate, whose length in the horizontal

- direction is about the same as the length, in the horizontal



rear- end of the main face 311 of the tray 310. The ejector 317, which is
formed of a sheet nmetal, is a long plate extending inZ2tfggruary 2006

f orwar d- and- backward direction, and an extension coil spring 317a, which
is stretched tightly between-the ejector 317 and the main face 311,
produces a noving force that biases the ejector 317 in such a manner that
the rear end thereof stops when it protrudes rearwardly fromthe rear edge
of the main face 311 by a certain amount. A front panel 320 is nounted to
the front face of the tray 310. The fyont panel 320, nmade of synthetic
resin, is a horizontal |ong plate, whose length in the horizontal
direction is about the sane as the length, in the horizontal. 2 February

2006 - 15 di rection, gg t he outside housing 200. The front Eanel 320 is
af fi xed &’-‘FﬁélPPonPff & BPt?HQetPQS}séE‘@ 2BPrh he Fzppt Bﬁ e%uB%Pant.ally

ndoati A8 GRESER Goofhs EEORRORRGR] 68 TheakfaknotPect bl tbf $95tare

|nd|cat|ng
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ej ect -op

rece'v'nﬂnhghaléé%okssgeEgﬁ §5§thfo£' Pﬁlggglﬂh thp Qgto%aglﬁﬁlz of the

tray 310, and a receivVving ornme oca Ion of the front

panel 32Romorke¥RONdi Aa kA aﬁecl;ose{;wﬁ 82t HecCPRLILACY a@%h&' ng hole
318. A |l ock nechani sm 330, which |ocks the drawer section

front panel 320. Pressing the eject button 322 causes an

eject operatibn to be described later to be performed. An

;
S _)
e

s emerdgency receiving hole 318 is formed at the right end of

the front wall 312 of the tray 310, and a receiving hole 323
is formed in a location of the front panel 320 corresponding
to the location of the emergency receiving'hole 318.
A lock mechanism 330, which locks the drawer section
- 300 to keep it mounted in the outside housing 200, is
- provided. A description will now be given of the lock
mechanism 330 with reference to Figs. 10 to 15.
| A lock arm 331 is disposed at a portion of the lower
;ﬂ;) surface of the main face 311 of the tray 310 located at-the
- right side and towards the front end of the main face 311.
‘(Refer to Fig. 9.) The lock arm 331 is formed by bending a
sheet metal; is substantially a long plate in the'forward—
and-backward direction, and has an engaging pawl 332 at the
back end thereof. The engaging pawl 332 has an inclined
edge 332a that inclines upward towards the back, aﬁd an
engaging edge 332b that'is formed continuously with the

- front end of the inclined edge 332a and extends directly



300 to keep it. mounted in the outside housing 200, is rovided. A
description will now be given of the | ock nmechani sm 33deRM4aRy 789&r ence to
Figs. 10 to 15. A lock arm 331 is disposed at a portion of the |ower
surface of the main face 311 of the tray 310 located at the right side and
towards the front end of the main face 311. (Refer to Fig. 9.) The | ock
arm 331 is forned by bending a sheet netal, is substantially a |long plate
in the forward- and-backward direction, and has an engaging pawl 332 at the
back end thereof. The engagi ng paw -3B&2 Ras an inclined edge 332a that

I nclines upward towards the back, and an engaging edge 332b that*is formed
continuously with the front end of the inclined edge 332a and extends

direct| yuﬁgf&;%geﬁp&@ * A dPURG LAPT 234 0 fp Ut @O £ O g 33, whi ch

bends to s Tor portion of t ottom edge of the |ock

arm 331 }-pgt €01 $1 £ Gridd Yat O Wb YorPToft NEnENISOLAN EYe SB2khe AL&KT NY

contact portion 334, which protrudes towards the left fromthe top edge of

the frordrbi gie1 ofodded %fi%ﬁﬂﬁ%rwéﬁi Q¥f dege  @igh gt iy Opawdi 532,

energency pushing portion 335, ~which inclines forwardly and downwardly
from t heafsphingdgentait ther66n NEB £ONRLEN DEFé taNaSS 4 owards ovheled. (Refer

to Fig.- 12.) Alock armnounting plate 336 is affixed to a portion of"

t he bot tbefsuffacetind tde edge dAcethaSIfirmit tdibdd rafy &€ lock arm 331,

is provided, and a protruding emergency pushing portion-335,

o which inclines forwardly and dbwnwardly from the front edge

ﬁ?“) of the spring contact portion 334, is provided. (Refer to
Fig. 12.)

A Jock arm mounting plate 336 is affixed to a portion

of the bottom surface of the main face 311 of the tray 310
located towards the front end of the right side of the main
face 311. As seen from the front, the lock arm mounting
plate 336 looks like an inverted L shape, and the top edge
of the front side portion of a supporting section 338, which
extends albng the inside surface of the right wall 314, is

“ﬁ%)' formed continuously with the right side edge of a mounting
section~337 that is affixed to the lower surface 6f the ﬁain
face 311 of the tray 310. A spring'supporting portion 339,
ﬁhich protrudes towards the left, is formed at a pbrtion of
the bottOm edge of the supporting section 338 located |
slightly rearwardly from the front end, and a spring
externally fitting section 33%9a is formed so as to protrude
upwéfdly from the left side edge of the spring supporting

~portion 339. (Refer to Figs. 12, 13, and 14.)



Q;i)

| ocated towards the front end of the right side of the ' 311. As
seen fromthe front, the |ock armnounting plate 336 %%E@mp{é@ﬁ%n
inverted L shape, and the top edge of the front side portion of a
supporting section 338, which extends along the inside surface of the
right wall 314, is fornmed continuously with the right side edge of a
nmounting section-337 that is affixed to the | ower surface of the main

face 311 of the,tray 310. A spring supporting portion 339, which protrudes
towards the left, is forned at a portildn-of the bottom edge of the
supporting section 338 |located slightly rearwardly fromthe front end, and
a spring externally fitting section 339a is fornmed so as t'o protrude
upwardly fro e [ t ' SYPHYT L4 rtion 339
(Refer to Figzﬁglg§fﬁ%?§aﬂ% ?ﬁg$lé§$@%§52$§ig%%6 - 17§i%$EF%%rtionofthe

| lock ar me334rah@a gt edoml LHB byntbe! WahdbNef FOPVADE- BRAL BACKI/Arkhe
f or war d- and- backward direction thereof, is rotatably supported at about

the centgrreictibhetherwetd- agdrbagkupl g gippsitea at hbsutswpgorting
section 338, with the spring contact portion 334 thereof being disposed so

as to facentlee sSprithg sdppardiagd-packwend3@breétiba becknhar m nounting
plate 336. A conpressive coil spring 340 is interposed between the spring

- contact puppeohi8g4saatiohe3sdptiwjtbupherspningocoOndbac83portand PBdduces a

rotational force that biases the rear end of
therecf being disposed so as to face the spring supporting

portion 339 of the lock arm mounting plate 336. A
compressive coil #pring 340 is interposed between the spring
contact portion 334 and the épring supporting pertion 339,
and produces a rotational force that biases the rear end of
the lock arm 331 downward. It is to be noted that the
Acompressive coil spring 340 is fitted to the spring
externally fitting section 339a in order to prevent it from
‘being dislodged therefrom.

| With the drawer section 300 being maximally drawn out
f;om the outside housing 200, the stoppers 252 of the rail
%:) "~ members 250L and 250R, respectively, engage the back end_of
‘the stoppers 242 of the gUide members 240L and 240R, and the
stopper protrusions BiSb of the drawer section 300 engage
the rear ends of the dislodging preventing edges 253 of the
rail members 250L and 250R. In this Case, the rear end of
the tray 310 is drawn out from the outside housing 200 (see
Figs 2 and 7). The tray 310, in this state, is said to be
at a "drawn-out position."

As the drawer section 300, in the drawn-ocut state, is



the lock arm 331 downward. It is to be noted that the-2gngres | Ve Coi
spring 340 is fitted to the spring externally fitting setfd 9a in
order to.prevent it from being dislodged therefrom Wth the drawer
section 300 being maximally drawn out fromthe outside housing 200, the

- stoppers 252 of the rail nmenbers 250L and 250R, respectively, engage the
back end of the stoppers 242 of the guide nenbers 240L and 240R, and the
st opper protrusions 315b of the draweit8secti on 300 engage the rear ends of
t he di sl odging preventing edges 2.53 of the rail nenbers 250L and 250R In
this case, the rear end of the tray 310 is drawn out fromthe outside

housi ng B@Sné&eentEi @se 20@sh dd - ndliidd oB10nd s NSt 8Eribsssai d to be

at a‘"dramm-out position." As the drawer section 300, In the dramm-out
state, 312 FEMMaasICcIRADEIs -wildh ¢ d £8end hea LUl REACe HOUSERY 200, the
sliding sections 315 slide backwards with respect to the rail nmenmbers 250L

and 250RandnzisoRy eaidial dwen tel Dackesairfase Oirtdee T6ONEhe PAAGHE 320 cones
into contact with the front ends of the rail nenbers 250L and 250R As the

draner seanebndBD0comsed uittercorpsdiedyi th cchidief oo i eitdHooisi fige 20811 t he
rail nmenbers 250L and 250R, along with the drawer section 300, slide
backwar dremgpenrs raieand 23R g ethee nberee R 404ctanoh Z0R B df st ideer

sliding, whereby the tray 310 is conpletely housed in the
pushed into the outside housing 200, the rail members 250L

and 250R, along with the drawer section 300, slide backward

- with respect to the guide members 240L and 240R and stop

sliding, wﬂereby the tray 310 is completely housed in the
outsidé housing 200 (see Figs. 1 and 6). The tray 310, in
this state, is said to be at a housed position.
Just before the tray 310 reachés the housed position of

Fig; 1, the inclined edge 332a of the engaging pawl 332 of
the lock arm 331.slides along the inclined surface 216a of

- the engaging protrusion 216 of the outside housing 200, and
opposes the resilient force of the compressive coil spring

340, so that the rear end of the lock arm 331 rotates upward

to the~location indicated by alternate long and two shbft
dash lines, in Fig. 12, and.the engaging paﬁl 332 moves to

, the'back side of the engag;ngrprotrusion 216. The-réér end
of the engaging pawl 332 rotates downward as a result of the
resilient force of the cdmpressive colil spring 340, whereby
the engaging edge 332b engages the engaging face 216b of the
engaging protrusion 216 (See Fig. 12). This fesults in a

locking operation that keeps the drawer section 300



out si de housing 200 (see Figs. 1 and 6). The tray 310, ,i.n thi tate, is
said to be at a housed position. Just before the tray 3 fgbrary t he
housed position of Fig. 1, the inclined edge 332a of the engagi ng paw 332
of the lock arm 331 slides along the inclined surface 216a of the
engagi ng protrusion 216 of the outside housing 200, and opposes the
resilient force of the conpressive coil spring 340, so that the rear end
of the lock arm 331 rotates upward to the location indicated by alternate
l ong and two short dash lines, in Rige 12, and the engagi ng paw 332 noves
to the back side of the engaging protrusion 216. The rear end of the
engagi ng paw. 332 rotates dowward as a result of the resilient force of

th [ i i 340, wh t he. ' dge 332b

the engagoNy FEea?>beBBEn tha the SUEF A% PEPRABROAREIE (ooe Fig. 12 “This
lts i I ' ' t t. 0 2
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end of the ejector 317 shown In 1g. is in contfact with a rear face 217

of the beihomy g¢Basai sortlcel wibs Qubshferhousbng d@0thBUsHLRGmt he drawer
section 300 further rearward fromthe position in Fig. 1 causes the

ej ector Qhdsb@sopposert ket 808EigefR6EEiING, bE. ephieAshgNtEei drapekng 317a.
and to nove forwardly relative to
section 300 further rearward from the position in Fig. 1

causes the ejector 317 to oppose the tensile force of the

exténsion coil spring 317a and to move forwardly relative to
‘the drawer section 300. This further stretches the
extension coil spring 317a, so that force accumulates in the
extension coil spring 317a.
Pressing the eject button 322 on the front panel 320
- causes an unlocking mechanism described later to operate.
When the unlocking mechanism operates, the back end of the
lock arm 331 rotates upward, whereby the engaging pawl 332
and the engaging protrusion 216 of the outside housing 200

disengage from eaéh other. 'The force, accumulated in the

extension coil spring 317a,'qauses the ejector 317 to
protrude from the back edge of the drawer section 300, as a
result of which the front edge of the drawer sectiﬁn-SOO
protrudes frbm the outside housing 200. Here, when the
front end of the drawer section 306, which protrudes from
'the outside housing 200, is pulled towards the front, the
drawer.section 300 as well as the rail members 250L and 250R

. slide forwardly with respect to the guide members 240L and



t he drawer section 300. This further stretches the ex&gpgion §§i| spring
317a, so that force accumulates in the extension coil2&EPiUdEy S8,
Pressing the eject button 322 on the front panel 320 causes an unl ocki ng
mechani sm descri bed |later to operate. When the unl ocki ng nechani sm
operates, the back end of the Iock arm 331 rotates upward, whereby the
engagi ng paw 332 and the engagi ng protrusion 216 of the outside housing
200 disengage fromeach other. The force, accunulated in the extension
coil spring 317a, causes the ejector. 347 .to protrude fromthe back edge of
the drawer section 300, as a result of which the front edge of the drawer
section 300 protrudes fromthe outside housing 200. Here, when the front
end of the drawer secti.on 300, which protrudes from _the outside housing

200, is pAPRadTEEREFHLIVERE - PBALL The SHPBRRFSsée?i B8R 86 &8idel | as the
il nb 250 d 230 lide f dly with the quid
menber s BR0PEAd 250k BPRary0B0BBI20S Bhe SLoRBRTS: E4pobEi FBry SOHIE | ¢ he

il d h f
he gu dBENRERE PO, Bht 20810 i GRe e S PRRpGr 20959 R0 B
t ' ' ' | des,f I | t toth
ai | menBeEPSEDL 2Ana SEORRELRBF, SPRsiaboRle, SLNAEY, HaPhaBarySRRER 1 10

contact wekBobberhacke epds: Ohehbors 25bR09hE9206RVCRAERY efldestdpepl the
rail nenbers 250L and

protrusions 315b come into contact with the back ends of the
o ) dislddging pfeventing edges 253 of the rail members 250L and‘
o 250R, and then move to the drawn-out position of Fig. 2.
When an emergency, caused; for example, by the running

down of a power supply, occurs, so that an eject operation
is not performed even when the eject button 322 is pressed,
.a thin rod-like object may be inserted into the tray 310
through the receiving hole 323 in the front panel 320 and
the emergency receiving hole 318 in the tray 310. This
causes an end of the rod-like object to push the.emergency
pushing portion 335 of the lock arm 331, causing the back
fﬁ#) | end of the logk arm 331 to rotate upward, whereby the
engaging pawl 332 ahd the'engaging protrusion 216 of the
outside housing'ZOQ disengage from each other. The force.
accumulated in the extension coil spring 317a, causes the
front end of the drawer section 300 to protrude.from the
outside housing 200.

| Figs. 16 and 17 show the base unit:40 being supported -
at the bottom surface of.the main face 311 of the tray 310

- of the drawer section 300.



250R, and then nove to the drawn-out position of Fig. é F??é\hen energency,
caused, for exanple, by the running down of a power 5 SO
that an eject operation is not perfornmed even when the eject button 322 is
pressed, a thin rod-like object may be inserted into the tray 310 through
the receiving hole 323 in the front panel 320 and the energency receiving
hole 318 in the tray 310. This causes an end of the rod-like object to
push the emergency pushing portion-335 of the | ock arm 331, causing the
back end of the |Iock arm 331 to rotatz upward, whereby the engaging paw
332 and the engagi ng protrusion 216 of the outside housing 200 di sengage
fromeach other. The force, accunulated in the extension coil spring 3174,

he f h de f
out i de. nousi Ao aBoCe5Es " §atnlihe °EF ot ThdSh.b8eRhr  LioShePRE e dppor t oo
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section 300. 2 bruary aSSIS
metal, igmupported at the bottomsurface of the tray 310 through rubber

dampers 411. The sub-chassis 410 has a | arge opening 412 that extends
over al nost t{Ree8hbLEh&YH16N2$61 o419 1%13@% &f%lhﬂﬂg #12 PRt
ends om

substantially rectangul ar shape which ex

extends over almost the entire sub-chassis 410. The opening
412 has a substantially rectangular shape which extends from
the left front side to the right 5ack side. The opening 412
includes continuously formed openings, that is, a pickup
opening 412a that is inclined with respect to other pertions
such that its back edge extends substantially horizontally,
a substantiallyAsemi-circular turntable opening 412b that is
‘formed continuously with the rear edge of the pickup opening
412a, and a sled motor opening 412c whose shape is more than
a semicircle and is formed continuously with the rear end
portion of the side edge of the pickup opening 412a facing
towards the right and forward direction.

'“f:j . The turntable 420 is placed such that its top end
protrudes upwardly of the sub-chassis 410 from the turntable
opening 412b. In other words. as shown in Fig. 18, a stator
base 422, which supports a spindle motor 421, is affixed to
the bottom surface of the sub-chaSSis 410, and the turntable
420 is integrally formed with the rotor of the spindle motor
421, whereby the turntable 420 is disposed at the
aforementioned position.

An optical pickup 500 is disposed so as to be movable



the left front side to the right back side. The opening 4&2 ig udes
continuously formed openings, that is, a pickup openi AgERUBEY is
inclined with respect to other portions such that its back edge extends
substantially horizontally, a substantially sem -circular turntable
opening 412b that is forned continuously with the rear edge of the pickup
opening 412a, and a sled notor openiamy 412c whose shape is nore than a
semcircle and is forned continuously with the rear end portion of the

si de edge of the pickup opening 412a facing towards the right and forward

direction.FTtgr%%Eg% b%%i%%oﬂ§goﬁgag%dt%u%EP%?ﬁ%FL%EOEOBnﬁngﬂT%L?trUdes

upmardlﬁno € sub-'chassi’s romthe fu openi ng I n other

wor ds, g%t%h%W%t%Eththi?ReatﬁEﬁEQBlebiﬁ%}4%%ff | Gl oURRAL i Sn@aSPI Ndl €

notor 4 i s aftfi xe o) e bottom surface o e sub-chassis 410, and the"

tur nt ablg 10 dpenliRedndlly forned with the rotor of the spindle notor
421, whereby thé turntable 420 is disposed at the aforenentioned position.
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in a direction which allows it to separate fromand conme into contact with

the tur pbabibaedBlsel Bibhanabetegant bosewt (RodkwhoapgnwhdchliaclUdesqpti cal
pi ckup 500 is fornmed by nmounting on a novable base 510 an optical bl ock
(not shdwr) exainphel,nal séadconductor laser; an objective lens 520

which gathérs and concentrates laser beams on a CD-ROM on

the turntable; and a biaxial actuator, or the like, which

moveé the objective lens 520 in a focusing direction and a

tracking direction.

The movable base 510 moves by being guided by a guide
shaft 531 and a sub-guide shaft 532. The guide shaft 531 is
éhaped like a round bar, and the sub-guide shaft 532 is
formed by bending a sheet metal. |

As shown in Fig. 19, the sub-guide shéft 532 is
integrally formed with a guide shaft supporting plate 533
which integrally supports the aforementioned two guide

-'%:D shafts 531 and 532, with the guide shaft support plate 533
and thé integrélly supported guide shafts 531 and 532 |
together forming a guide shaft_assembly-530. The guide

‘shaft supporting plate 533, which is made of a springy metal
sheet, is formed into the shape of a plate which is slightly
longer than the width of an edge of the pickup opening 412a,
with a guide shaft supporting section 534 formed at the

right end thereof, a sub-guide shaft connecting section 535



for exanple, a sem conductor |aser; an objective |lens 520 _whi at hers
and concentrates | aser beans on a CD-ROM on the turntg%PB”aQﬁgﬂggbiaxial
actuator, or the like, which noves the objective lens 520 in a focusing
direction and a tracking direction. The novabl e base 510 noves by being
gui ded by a guide shaft 531 and a sub-guide shaft 532, The guide shaft 531
Is shaped like a round bar, and the sub-guide shaft 532 is fornmed by
bendi ng a sheet netal. As shown in Fig. 19, the sub-guide shaft 532 is
integrally formed with a guide shaft- @@pporting plate 533 which integrally
supports the aforementi oned two guide shafts 531 and 532, with the guide
shaft support plate.5. 33 and the integrally supported guide shafts 531 and

532 toggl dfg&gggg aﬁge'eﬁaSPﬁé e Seaﬁhya5ﬁ8un3? 9gﬂbg€1 £hask

supporting plate a springy ne 'S formed

nio ¢ he rshaae af %h@'é&ﬁté@'fﬁekéof'%ﬂh£h¥ bemﬁs§t5maalkeetmbﬂt8fof an_
edge of the pickup opening 412a a QUI t supporting section 534

f or med athhhgrohtgéhgénd theesaba ﬁoﬁé? g9hdeanfabss§0RPECELPHegOEh! ON 535
2 February 2006 - 23 'formed at the left end thereof, and a nounting

portion %Re ghadeedhartt BepEentehgt BEEEOhNI ssah@nmthéogﬁmgdmectlOn of

the front edge. Threaded holes 534a and 535a are fornmed in the guide shaft

support i sgaséctonneb8ingndethtonub3 i despectively. The sub-guide

shaff 532 has a guide section 532a formed by bending a éide
y edge of a long plate-like sheet metal into a U shapé, and a
E&) protruding mounting portion 532b formed continuously with
the back end of the guide seétion 532a. The front end of
the guide section 532a is integrally and continuously formed
with the sub-guide shaft connecting section 535 of the guide
-shaft supporting plate 533. |
The front end of the guide shaft 531 is affixed to the

guide shaft supporting section 534 of the guide shaft
supporting plate 533. The guide shaft 531 is affixed to the

guide shaft supporting section 534 by any suitable means,

'f;) such as by bonding or screwing. In this way., the guide

shaft 531 and the sub-guide shaft 532 are formed integrally

with the guide shaft supporting plate 533, whereby the guide
shaft assembly 530 is formed.
The mounting portion of the guide shaft supporting
plate 533 is affixed, by any suitable means such as by
- screwing, to the bottom surface of an edge of the sub-
éhassis 410 in correspondence with the center of the front

~edge of the pickup opening 412a. Adjuster screws 537 and




shaft connecting section 535, respectively. The sub-gu q&i 532 has a
gui de section 532a formed by bending a side edge of a I8H§ %81 ke
sheet netal into a U shape, and a protrudi ng nounting portion 532b forned
continuously with the back end of the guide section 532a. The front end of
the guide section 532a is integrally and continuously forned wth the
sub-gui de shaft connecting section 535 of the guide shaft supporting plate
533. The front end of the guide shaft 531 is affixed to the guide shaft
supporting section 534 of the guide-siB#ft- supporting plate 533. The guide
shaft 531 is affixed to the guide shaft supporting section 534 by any

sui tabl e neans, such as by bonding or screwing. In this way, the guide

shaft 53§3§ndeBﬁe§U9tgﬂbgﬁtimﬂgtcéggeébSnafﬁgego'Eﬁ@giébhfloWstfthe gui de
shaft supporting. plate ereby the guide shaft assenbly 5 IS

formed. the wR¥BhG8E ROLEE0H39h hh& §9bdeinhehé suBPehhkBis,phake 533 is
af fi xed, by any suitable neans such as by screwing, to the bottom surface

of an edgﬁs@i‘tbbelﬁﬂb thBagerewdtBcbivenl B6pesdengerwbinhabbeecehker of the
front edge of the pickup opening 412a. Adjuster screws 537 and 2 February

2006 -- 8BctewSBéceivingdhalekodaBi oaadcareesgpadabgliyostirewkdcanitons of ,
t he threaded hol es 534a and 535a in the sub-chassis, are inserted into the
screw r e€bpvthyehded@shdl8sf b3dnaboie58ha. (Refer to Fig. 20.)
Since the guide shaft supporting plate 533 is made of a
sprihgy sheet metal,'when the adjuster screws 537 are
screwed into the threaded holes 534a and 535a, the guide
shaft supporting section 534'and the sub-guide shaft
connecting section 535 move closer to the sub-chassis 410,
whereas when the adjuster screws 537 are screwed outward in
‘the threaded holes 534a and 535a, the guide shaft supporting
. section 534 and the sub-guide shaft connecting section 535'
move away from the sub-chassis 410.
The back ends of the guide shaft 531 and the sub-guide
shaft 532 are affixed to the stator base 422. More
L) specifically, the back end of the guide shaft 531 is
received by aAreceiver section 414, formed into‘a.U shapé
facing upward ana formed on the top surface of the stator
base 422, from abo&e the receiver section 414, and a head
4153 of a screw 415, which has been_écrewed into & location
.adjacent to and behind the receiver section 414, holds down
‘the back end of the guide shaft 531 from above it, whereby

the back end of the guide -shaft 531 1s affixed to the stator

, base 422 (see Fig. 19). The sub-guide shaft 532 is affixed



screw receiving holes 413, and are separately screwed: |g;% thg @ﬂreaded
hol es 534a and 535a. (Refer to Fig. 20.) Since the gu? & 0 pporting
plate 533 is made of a springy sheet netal, when the adjuster screws 537
are screwed into the threaded hol es 534a and 535a, the guide shaft
supporting section 534 and the sub-guide shaft connecting section 535 nove
closer to the sub-chassis 410, wheregs when the adjuster screws 537 are
screwed outward in the threaded hol es 534a and 535a, the guide shaft
supporting section 534 and the sub-guide shaft connecting section 535

f t h b-ch 410.  Th ds..of d f.t 531
and t ho BOIS GRS B (03 e BAFEr B Sea0t AL SEat B Chadh 405 hEr o

speci fi calg_y {de é?tl% esr}‘%eof dne qui q%ﬁ%p:a %a%?j‘lzlzs (eC i yed 1y a

receiver |on |nto a ape ci ng upward and forned on the
top sur face % 21 3L05 Q éﬁ %ﬁﬁﬁlﬂ OYfet ReckpBEbYer section 414,
Ic

and a head a screm/ een screwed into a |location

adj acentg é’t{lﬂr %é *Pr%xfaftpl% YlseS8all aRat kd radtd datbewn 550t he back end
of the guﬂgl aft 531 from above |F whereby the back end of the guide

shaft 53edcraidd Xaftd0 t he-ctiaiding basectzadiaensFisg] Kk foamesub- gui de
shaft 532 is affixed 2 February 2006 - 25 by screwing the nounting portion

532b at dtherraaki gnd dfd e 13 m@viaddesbalsie 53D i nticht ke conaeotipase 422
(see Flieéi?on 512, having a connecting hole 512a formed thereln
being formed between these guide. sectiomns 511. Guide holes
5116 are formed coaxially'in the guide sections 511,
respectively. (Refer to Fig. 23.) Guide portions 513,
which are spaced in the vertical direction and protrude
parallel to each other, are formed at the left end of the
movable base 510.
The guide shaft 531 is slidably ihserted'into the guide

holes 51la in the movable base 510, and the guide portions
513 of the movable base 510 are in slidably contact with the
top and bottom faces of the aforementioned sub-guide shaft
E;} 532, respectlvely, whereby the optical pickup 500 is

supported by the sub-chassis 410 so as to be guidable and

movable along the guide shaft 531 and the sub-guide shaft

532. | |
| The degree of precision of signal reading by the
'_optical pickup 500 with respect to a CD-ROM depends on the

degree of verticalness of the laser beam, gathered and

-concentrated on the CD-ROM on the turntable 420, with



Figs. 21 to 23 are views showi ng the assenbled structyre, of nmovabl e
base 510 and a rack nenber 550 described |ater. Protrggﬁﬁﬁ‘ € sections
511 are forned at the right end of the novable base 510, with a connecting
section 512, having a connecting hole 512a formed thereln, being forned
bet ween these gui de-sections 511. CGuide holes 511a are formed coaxially in
the guide sections 511, respectively. (Refer to Fig. 23.) Quide portions
513, which are spaced in the vertical direction and protrude parallel to
each other, are fornmed at the left engef- the novable base 510. The guide
shaft 531 is slidably inserted into the guide holes 511a in the novable
base 510, and the guide portions 513 of the novable base 510 are in

sl idably . t i t bot t e he .a d

sub- qui dEeeRert tlsier EBsabfr. ERS: %%e%‘bftﬁ% degrpbo St ETH R00 s

SUDPOT t e DB 34BAGNaRTES o1 0nB00RTeLe ! Sgg,hsi, g Qady, Iuale. al ong

t he, gui de sha e sub-gui e degree ot preC|S|on(J

signal readicRg By -RbM oﬁptth%altuEhQEBEeE’QQOV"' th respect to a CD-ROM depends
on the degree of verticalness of the | aser beam gathered and

concentrat ed vRet8L0£D:; ROM 98 §88e85P) 2Bb emdRE, adht Brhefrehr gary 2006 - 26
respect to the CO-ROVM that 'is on the degree of vertical ness
perform the so-called skew adjustment in order to make the
'optical axis of the objective lens 520 perpendicular to the

CD-ROM on the turntable 420.

The aforementioned-skew adjustment is performed with
adjuster screws 537 in order to adjust the distance between
the guide shaft supporting éection 534 and/or the subfguide
shaft connecting section 535 and the sub-chassis 410, that
'is the distance between the guide shaft 531 and/or the sub-
guide shaft 532 and the sub-chassis 410. |

- As mentidned above, since the turntable 420 is
'integrally formed with the spindle motor 421 that is affixed
to the stator base 422, the disk-placing plane of the
fﬂ_) turntable 420 and the spindle motor 421 placing plane ofrthe

stator base 422 can be considered as being parallel to each
- other, so that a line connecting the back end of the guide
shaft 531, affi#ed to the stator base 422, and thé.back end
of the Sub—guide shaft 532 can be considered as being
parallel to the disk-placing plane of the turntabie 420.

Adjusting the height of the front end of the guide

shaft 531 and/or the sub-guide shaft 532 enables skew

- adjustment of the optical pickup 500 that is supported by



of the optical axis of the objective | ens 520 mﬁth'resggpé to ﬁgﬁ CD- ROM
on the turntable 420. Therefore, it is necessary to mak&°3HERETHhts or
performthe so-called skew adjustnment in order to make the optical axis of
t he objective | ens 520 perpendicular to the CD-ROMon the turntable 420.
The af orenenti oned skew adjustnent is performed with adjuster screws 537
in order to adjust the distance betmggn_ the gui de shaft supporting section
534 and/or the sub-guide shaft connécting section 535 and the sub-chassis
410, that is the distance between the guide shaft 531 and/or the sub-

gui de shaft 532 and the sub-chassis 410. As nentioned above, since the

t ur nt abltee4dide shafegball ynfiothedsubtguife shafitll 83Apt ofN42EDERat i s
affixed to the stator base 422, the disk-placing glane of .the turntable
420 andwoidsspisrgbeatrelyr addusplingi hhephahghsf ofhehesfaPBE BBSe°522 can be
considered as being parallel to each other, so that a Iing connﬁpting t he
back endthef guidegahaét BRAf ang3theapnbzeuife Fhafst a66r ©B45&®F25%%4nd t he
back end of the sub-guide shaft 532 can_be conaid nedtas bﬁgng par al | el
to the absmsymgatngnppakangenthelt direghren428nA8 dEC AE% e hei ght of the

f d of the guide _shaft 531 _and/ -guide s bl
Ckow aUFUSPRCAE Sher ABI8p FEattpPaRup BobNEnaL o SUUEpBATES By 2 Koo uary

2006 - %Ke same time by the same amount enables skew adjustment in

a radial direction.

A description will now be given of the mechanism for

moving the bptical pickup_SOO in a radial direction of a CD-
ROM on the turntable 420,

A motor-supporting plate 541, which supports a sled
motor 540, is affixed to the bottom surface of the sub-
chassis 410, and the sled motor 540 is positioned at the
sled motor opening 412c¢c. A drive gear section 542 is formed

- at an outer periphery of a rotor 540a of the sled motor 540
so as to extend along subétantially half the circumference

of the sled motor 540. A release cam section 543 is formed

in contact with a side edge of the drive gear section 542 at
T a coﬁnterclockwise direction side, as seen from.above the
drive gear section.542, and is substantially trape;oidal, as
seen from thereabove. .An.outer end face 543a thereof is
located bh the same circumferencelas that of the addendum
circle of the drive gear 542, and the stem of the release
¢am section 543 is located on the same circumference as that

of the deddendum circle of the drive gear section 542 (see



t he guide shaft 531 and the sub-guide shaft 532. In ot?g% vvor&@W
separately adjusting the height of the front'end of t 85@8@ aft 531

and the sub-guide shaft 532 enabl es skew adjustnment in a tangenti al
direction, and adjusting the height of the guide shaft 531 and the
sub-gui de shaft 532 at the sane tinme by the sane anmobunt enabl es skew
adjustnment in a radial direction. A description will now be given of the
mechani sm for noving the optical pickup 500 in a radial direction of a CD
ROM on the turntable 420. A notor-supgérting plate 541, which supports a
sled notor 540, is affixed to the bottom surface of the sub chassis 410,
and the sled notor 540 is positioned at the sled notor opening 412c. A

drive geafiggectiipoang42inps forned at an outer periphery of a rotor 540a of
the sled notor 540 so as to extend al ong substantially half the ,

ci rcunf er enceasofghddne Hh eRi g®! 021 SEH.2A r£leoce wambeecisen 43 is forned
in contact with a side edge of the drive gear section 542 at a
count er clconkwicsedditbetheoapsidal psckepnséoom above the drive gear section
542, and is substantially trapezoidal, as seen fromthereabove. An outer
end face 543aThéerack nmember s o ndde sy thetiermwin asvitiat of the
addendum circle of the drive gear 542, and the stemof the release cam
secti on 528k §epshabBlachorhedsaim @i lengitndinaladiraationi @heodeddendum
circle of the drive gear section 542 (see 2 Februarg 2006
: face of a rack section 551 having an elongated plate-like
| ﬁ) shape. A connecting portion 552 protrudes from a face of
A the rack section 551 which is opposite to the face of the
rack section 551 where the rack teeth 55la are formed, with
a connecting pin 552a being vertically provided at one end
of the connecting portion 552. Inverted L-shaped engaging
portions 553 are formed on both sides of the connecting
_portion 552, in a plane in which the connecting portion 552
is formed.
The engaging portions 553, formed on the rack member
550, slidably engage the guide shaft 531, and the connecting
i¥) - 'pin 552a, provided at the connecting portion 552, engages a
connecting hole 512a in the movable base 510 of the optical
- pickup 500, whereby the movable base 510 and the rack member
550 are integrally moved so as to be guided by the guide
shaft 531 and the subh-guide shaft-532} The rack teeth-55la
of the rack member 550 engage the drive gear section 542.
Accordingly, driving the sled motor 540 rotates the drive

gear section 542, causing the rack member 550 to move

- forward. Integrally'therewith, the optical pickup 500 is



-- 2 8 Figs. 10 and 11). As shown in Figs. 21 to 23, a_rack ne r 550 is
connected to the optical pickup 500. The rack nember Sgébpyaﬁﬁgg%of
synthetic resin, with rack teeth 551a formed, in a |ongitudinal direction,
at one face of a rack section 551 having an elongated plate-like shape. A
connecting portion 552 protrudes froma face of the rack section 551 which
is opposite to the face of the rack section 551 where the rack teeth 55l1a
are formed, with a connecting pin 552a being vertically provided at one
end - of the connecting portion 552. -I @Perted L-shaped engagi ng portions
553 are fornmed on both sides of the connecting portion 552, in a plane in
whi ch the connecting portion 552 is fornmed. The engagi ng portions 553,
formed ogutbedr sgktABNBEE deSaflart! s8abhNaeefad8ubbguddedanakef 63231, and
the connecting pin 552a, provided at the connecting portion 552, engages a
connect i agdhmbeebl2a anrhbgalnayvabteidaserSa0cpirolecaptheakurhicakue 500,
wher eby the novabl e base 510 and the rack nenber 550 are integrally noved
so as to4pe.qguided by the guide shaft 531 and the sub-gui de shaft 532. The
rack teeth 551a of the rack nenber 550 engage the drive gear section 542.
Accordi ngly, Ardesexiption|etliviar @ivmntes tie dechanigmeafosection
542, causing the rack nenber 550 to nove forward. Integrally therewith,

t he Opti@g}ogkékgptggodrgwer section 300 that has been completely

housed in the outside housing 200.

As shown in Figs. 11 and 12, an unlocking arm 350,

formed into a substantially arcuate shape using synthetic
resin, is provided at the sub—chassié 410. As seeﬁ froﬁ
above, the unlocking arm 350 has a substanfially arcuate
shape, with a support section 351 formed at the front end
thereof. The support section 351 has a cylindrical shape
fhat extends vertically.
A push section 352 is formed so as to protrude inwardly

from a portion, located slightly towards the support section
.351 from the center of the unlocking arm 350, of the top
¥¥) edge of the unlocking arm 350. An inclined face 352a, which
extends towards the back as. it protrudes, is forméd at the
front face of the push section 352.

A pushing section 353 is formed at the outer side of
the rear end of the unlocking arm-350, that is, it formed in
such a manner as to protrude downwardly from and outwardly
of the lower edge, in an opposite direction from the center
of fhe arcuate shape. A pushing face 353a, which is

- displaced downwards as it extends outwards, is formed at the



2 February 2006 - 29 guided by the guide shaft 531 an t he sub- qui de shaft
532 and noves in a radial direction of a CD-ROMon the fﬁpﬂpﬁb$¥%h20 A
description will new be given of the mechanismfor unlocking the drawer
section 300 that has been conpletely housed in the outside housing 200. As
shown in Figs. 11 and 12, an unlocking arm 350, forned into a
substantially arcuate shape using synthetic resin, is provided at the
sub-chassis 410. As seen from above, the unlocking arm 350 has a
substantially arcuate shape, with a S8@pport section 351 fornmed at the
front end thereof. The support section 351 has a cylindrical shape that
extends vertically. A push section 352 is forned so as to protrude inwardly

froma p?b?b?”fabgc %eghglh?gé%ggtgggﬁggntgg gsupport section 351 fromthe
0

center o he unloc I ng ar e top edge of the unlocking arm 350.
An inclined faceu352a smml@xtmtﬁw&stim%a%ﬁmtamﬁrudes I's
formed at the front face of the push section 352 pushi ng section 353 is

forned ahnt Bageuber assdedohotbheopERingNs12é theths! 86kl dHadEM:3200, t hat
is, it formed in such a manner as to protrude downwardly from and

outwardl ys gbthbeblpweitedgeintd the OPRPSOLE SecetLdnops5irem the center of

the arcuate shape. A pushing face 353a, which is
: unlocking arm 350, whereby the unlocking arm 350 is

rotatably supported by the sub-chassis 410 and the motor
.supporting plate_541. It is to be noted that the top edge
of the unlocking arm 350 is located in the gap between an
edge of the sled motor opening 412c of the sub-chassis 410
and the rotor 540a in the sled motor; that the push section
352 is located in a cutout 4124 in the edge of the sled
motor opening 412c; and that the pushing section 353 is
located in a cutout 54l1la in the motor supporting plate 541.
When an end of the unlocking arm 350 is rotated towards the
sled motor, the pushing section 353 comes into contact with
the back edge of the cutout 541b, thereby limiting rotation
“ﬁ:> - in that direction, so that the unlocking arm 350 will not
come into confact with the rotor 540a of the sled motor 540.
The pushing face 353a of the unlocking arm 350, positioned
in this manner; haé one end disposed so as to come‘into
contact with the push portion 333 of the lock arm 331 froﬁ
therebelow or to be located in the vicinity of the push
portlon 333 of the lock arm 331.
A description will now be given of an unlocking

operation by the above-described unlocking mechanism, with




o

di spl aced downwards as it extends outwards, is forned g t he 2 February
2006 - 30 upper face of the pushing section 353."' %B 416,
which is vertically formed along an edge.of a sled nDtor openlng 412c in
the sub-chassis 410, is rotatably fitted into the support section 351 of
the wunl ocking arm 350, whereby the unlocking arm 350 is rotatably
supported by the sub-chassis 410 and the notor supporting plate 541. It is
to be noted that the top edge of the unlocking arm 350 is located in the
gap between an edge of the sled notomiopeni ng 412c of the sub-chassis 410
and the rotor 540a in the sled notor; that the push section 352 is |ocated
In a cutout 412d in the edge of the sled nptor opening 412c; and that the

pushing s tion 353 i | ocated ipn.a cutout 54l1a in the notor supporting
pl ate 54fg%eﬁﬁgﬁe ﬁﬁgﬁf ?% gﬂn?%bklng arm350 is rotated towards the

of the.cut out MEATEOV 1Eh 3568 1% YV CBle | PR R dh b 1B PICC That
the unl 05&599135%3% ‘Eféé' ifl gmsgacgég%ga ggt@ftaw §RrbPRatRbAT 540a of

the sled notor 5 pushi ng : t he unl ocki ng arm 350,
posi tiongdcorAihfl 8-H8RNBEN a BHSRAMC66HU0H ERESEErRLaBle! 8200MEHENT O

contact with the push portion 333 of the |lock arm 331 from t herebel ow or to

be | ocat edgknoEhen¥i 8+iNéyg@hrt §8cBUSA 542 at the clockwise
direction side is located near the push section 352 of fhe
unlocking arm 350 at the counterclockwise direction side,
whereas, as shown in Fig. 26, when the optical pickup 500 is
at the outermost periphery of an information recording area
of the CD-ROM 600, the release cam section 543, provided at
the rotor 540a of.the sled motor 540, is located near the
push section 352 of the unlocking arm 350, as viewed from
fhe clockwise direction side. Accordingly, during the time

in which the optical pickup 500 is reading a signal from the
CD-ROM 600, movement of the rﬁtor 540a of the sled motor 540
in no way affects the unlocking arm 350.

Pressing the eject button 322 on the front panel BZQ

' causes the sléd motor 540 to further rotate counterclockwise
from its position shown in Fig. 26, so that the optical
pickup 500 moves oﬁtwafd from the outermost peripﬁery of an
information recording area of the'CDQROM 600. Meanwhile, as
shown in Fig. 27. the release cam section 543 pushes the
inclined face 352a of the push section 352 of the unlocking
arﬁ 350, causing the unlocking arm 350 to be rotated

- slightly clockwise, as viewed from the top thereof.



portion 333 of the lock arm 331. A description will now be given of an

unl ocking operation by the above-described unl ocki ng AEERBRNH 6w th 2
February 2006 - 31 reference to Figs. 25 to 27. As shown in Fig. 25, when
the optical pickup 500 is positioned at the innernost periphery of an
information recording area of a CD-ROM 600 on the turntable 420, the edge
of the drive gear section 542 at the clockwi se direction side is |ocated
near the push section 352 of the wunlocking arm 350 at the countercl ockw se
direction side, whereas, as shown i-n3Big. 26, when the optical pickup 500
Is at the outernost periphery of an information recording area of the
CD- ROM 600, the rel ease camsection 543, provided at the rotor 540a of the
sl ed motor S54QethE:ih@CAEGRNEEKING afth S35 G CE1EwBEe Shusde i ocking arm
350, as viewed from the clockw se direction side. Accordingly, during the
tinme inpaiteBnshenapt heal hm'gﬁlsyptﬁaﬂ tBer padhnggaraicgndb3tr em t he CD- ROM
600, novenent of the rotor 540a of the sled nmotor 540 in no way affects
the unl oolpippgeattie3plshPpogsing BB8 6fethebubtknai@?36n tiheokrdent tpanel 320

causes the sled nmotor 540 to further rotate counterclockwise fromits
posi ti oncslagenthe pughifd§, facet BaBat he ppshcahe puskupoF@onodésd out ward
fromthe outernost periphery of an information recording area of the
CD- ROV 60pwamdanwhiekrebyathe back end of the lock arm 331 rotates
upward (as indicated by the alternate long and two short
dash lines in Fig. 12), as a result of which the engaging
pawl 332 and the engaging protrusion_zlﬁ of the outside
housing 200 disengage from each other. The action of the
injector 317 and the extension coil spring 317a causes the
front end of the drawer section 300 to prqtrude from the
‘outside housing 200.

Immediately after the drawer section 300 protrudes from
the outside housing 200 the sled motor 540 rotates clockwise,

which causes the optical pickup 500 to move, for example, to

a location in correspondence with the innermost periphery of

‘"L) ~ an information recording area of the CD-ROM 600, that is to

a location whére TOC of the CD-ROM can be read. This caﬁses
-the release cam section 543 to move away frcm the push
section 352 of the unlocking arm 350, so that the'resilient.
force of the compressive coil spriﬁg'340 causes the lock arm
331 to move back to its original position, that is the

engaging pawl 332 to return back to the position where it
Caﬁ engage the engaging protrusion 216 of the outside

housing 200. The force of movement thereof acts on the



L

shown in Fig. 27, the release cam section 543 pushes the i.nclined face
352a of the push section 352 of the unlocking arm 3502 FERlEME e

unl ocking arm 350 to be rotated slightly clockw se, as viewed fromthe top
thereof. 2 February 2006 - 32 Rotating the unlocking arm 350 cl ockw se
causes the, portions that are higher than the pushing face 353a to oppose
the push portion 333 of the lock arm 331 in order to cause the pushing
face 353a to push the push portion 333 upward, whereby the back end of the
|l ock arm 331 rotates upward (as indi@gated by the alternate | ong and two
short dash lines in Fig. 12), as a result of which the engaging paw 332
and the engaging protrusion 216 of the outside housing 200 di sengage from

S17a caubaenfg BRbaTEsdh b5 crhcbBPhihe SeEron 403 LhERNG ﬁr B8 1 rom 1 ne
he
rom thBoan BoaE RBaPRG Sobteraoek chrhora” e Rfg, LAC iReRKERG L, o)

causes tQEmOQSbCEB PbEKHQ 2804 tPoHQonanﬁeféaﬂ?|8an ?on@a&@cﬁhbon in

correspondence with the 1 nnernost periphery of an information recording

area of paek CBaEME0fhet Batoht §21baihOEREI ABLYRCERPEOEL Phgt P2atl- ROM can

be read. This causes the rel ease camsection 543 to nove away fromthe

- push secs&bn 3Renfthhe uahiseki the adrawdh. ss6tibat 3bbetbese! paBhed

agaih into the outside housing 200, a locking operation is
performed to keep the traj 310 completely housed in the maih
spade 230 in the outside housing 200, that is to lock it in
the housed position. Since the horizontal width of the tray
310 is smaller than the diameter of the CD-ROM 600, the
right side of the CD-ROM 600, placed on the turntable 420,
extends beyond the right side of the tray 310. Therefore,
when the tray 310 is housed in the outside housing 200, the
portion of the CD-ROM 600 extending beyond the right side of
| the tray 310 is placed within a disk auxiliary space 231 in

the outside housing 200.

ﬁﬁ) - In the above-described CD-ROM drive 100, the drive -gear

section 542, Which engages the rack section 551 of the
optical pickup 500, is provided_integrally with the rotor
540a.of the sled motor 540, so that the rotation of the sled
motor 54C is directly transmitted to the drive gear section
542. The rack section 551 of the optical pickup 500 is

- moved forward by means of the drive gear section 542,
thefeby shortening the seek time of the optical pickup 500

and allowing rapid seek operations. .



force of the conpressive. coil spring 340 causes the lock arm 331 to

nove. back to its original position, that is the engagisgehEalny 2886 to return
back to the position where it can engage the engagi ng protrusion 216 of

t he outside housing 200. The force of novenent. thereof acts on the 2
February 2006 - 33 pushing face 353a of the pushing section 353 through:
the push portion 333 of the | ock arm333%, causing the unlocking arm 350
to rotate to a location where it can contact the back edge of the cutout
541b in the notor supporting plate 541. Wen this causes the drawer
section 300 te,b gﬁﬁ§ ' ; [ | JAVN | ocki ng
operation is Q%eg?@#?rgﬁgt 0 eeepp %%ﬁéi?ﬂ%ﬁcﬁﬁ%z%oused% n the main
space 23@rbrikiBa QH! $hHCaPOHSEREREPng! PROm! EnbOs)88KkmbtokNsabhechoused
position. Since the horizontal wdth of the tray 310 is smaller than the
di amet er tak HheveDyROM 608tibRes4 i 08t r61den OhotbRe D EOMRE0oppliaged on
the turntable 420, extends beyond the right side of the tray 310.

Ther ef or pickuwpesobheithayespct sthotsedansuhbeoputstdeibnusEngha00, the
portion of the CD ROM 600 extending beyond the right side of the tray 310
i s pl acedleiit hbhoa HASKkbaocwmés avyrgpswaelP3ltharebheadlvsine Aousrage200. In
t he above-described CD-ROM drive 100, the drive gear section 542, which
engages Shekrapkrationsn SBitrthéri he mephandsmpfekupliobnatingrovi ded. .
integrally with the rotor '

backlash, required in conventional disk drives, does not
have to be provided, thereby reducing the number of parts,
costs, and- disk drivé size.

Still further, according to the foregoing embodiments,
when the drive gear section 542 is disposed in
correspondence with about the center of the range of

- movement of the rack section 551 while the optical pickup
500 moves from the inne; periphery to the oﬁter periphery of
an information recording area of the recbrding medium disk

600, it is possible to reduce the length of the rack section

551 to the minimum required.

g;;) Still further, when the direction of movement of the

optical pickup 500 is set obliquely to the direction of
movement of the drawef section 300, that is, when the
direction of extension of the guide shaft 531 and the sub-
guide shaft 532 is set obliquely to the direction of
.movehent of the drawer section 300, so that the sled motor
540 is disposed in a triangular dead space produced at the

sub-chassis 410, it is possible to reduce the norizontal




L

540a of the sled notor 540, so that the rotation of the sled notor 540 is
directly transmtted to the drive gear section 542. ThEebaer Z06tion 551
of the optical pickup 500 is noved forward by neans of the drive gear
section 542, thereby shortening the seek tinme of the optical pickup 500
and allow ng rapid seek operations. 2 February 2006 - 34 |In addition,

si nce not hi ng which causes backlash is provided in the area extending from
the sled notor 540 to the drive gear section 542, error in novenent of the
optical pickup 500 with respect to_thg anount of rotation of the sled

not or 540 becones very small, thereby allow ng accurate seek operations.
Further, a mechanismfor elimnating backlash, required in conventional

di sk drives, does not have_to be provided, thereby reducing the nunber of
parts, ¥beER o Ehe tRaN, 31R. sthat I the fetthert 5%%0?8?ﬂgrto t he

f oregoi ng epbodi ts en the drive gear sectipn 542 is_disposed_.in
COffGSpO%%%ﬂ%%HMSEﬂ %Boﬁrg%ﬁ%cgﬁﬁ?éPe g? c?g eg%fghﬁnééﬁ%ﬁEEB? ?he rack
section iJe the optical pickup 500 noves fromthe inner periphery to
t he outéﬁgé%ﬁgﬁﬁeF§35?°Pan i nformati on recording area of the recording

e oK P s A AR BSUE  RlAR dectapiseecton
of the was formed integrally with the rotor 540a of the sled motor
'540.. All that is required is that the drive gear sectidn be
integraliy formed with the rotor, so that, for example, with
the rotary shaft of the rotor being formed so as to protrude
towards or away from the rotor side, the drive gear section
may be press-fitted and affixed to the rotary shaft.
In the above-described disk drive 100, skew adjustment

'Qf the optical pickup 500 can be performed by adjusting the
space between the sub-chassis 410 and the adjustment end of
the guide shaft 531 and/or the adjustment end of the sub-
guide shaft 532 as a result of rotating the adjuéter screw

537 and/or the adjuster screw 537. Therefore, even if the

?;ﬂ)_ sub-chassis 410 is not that flat or that precise as to

dimension, the laser beams from the optical pickup 500 can
be kept vertical with respect to the information recording
surface of the CD»RbM 600 that it is irradiating. This
results in increased yield of the sub-chassis 410, making it
possible to reduce costs and produce a greater number of
disk drives.

In the above-described embodiment, although the

- adjustment ends of the guide shaft 531 and the sub-guide



optical pickup 500 is set obliquely to the direction of _novengnt of the
drawer section 300, that is, when the direction of exB&RSTWH 819 he gui de
shaft 531 and the sub- guide shaft 532 is set obliquely to the direction of
novenent of the drawer section 300, so that the sled notor 540 is disposed
in a triangular dead space produced at the sub-chassis 410, it is possible
to reduce the horizontal 2 February 2006 - 35 wdth of the,. tray 310,

that 'is the size of the drawer sectiolf 300 in a direction per pendi cul ar
to the direction of novenment thereof. In the foregoing enbodi nents the
drive gear section 542 was forned integrally with the rotor 540a of the

sl ed not orshag40 53R werhasupporegdi aedthe shbtchhesdsi ye@ogenroagat kAR be
integrally formed with the rotor, so that, for -exanple, with the rotary
shaft of tN&deoEbafbebnyPPotind pbabe 533pr thevdmayt beasdpportaday from the
rotor side, the_ drive gear section nmay bée press-fitted and affixed to the
rotary sh&fecthyt Rg Hgﬁvﬁuhe§bﬁ$5éﬂ 418kidr suchi180mapkew tdbatisthent of

the optical _pickuyp 500 can be perforned by adjusting the space between the.
palfeothRg

sub- chassi® ebptvagpuibnadiueheabbe. whehgutdehehuse &81gahdéor t he

adj ust meng,; end gf tge sub- guide shaft 532 as a result of rotating the
adj uster screw BBBOLRRG P ﬁEeaﬁ?%ster screw 537. Therefore, even if the

sub-chassi's 414, i fdiQhs diPat | @le Yoot a2l &5 58 25l Siment .
although the locations of the adjustment ends of both the
;;) guide shaft 531 and the sub—guide shaft 532 were adjustable,
in other émbodiments eitherrone of them may be made
adjustable.
Figs. 28 and 29 are views showing a second embodiment

‘of the present invention. The second embodiment primarily
_differs'from the first embodiment in the form of the sub-

- guide shaft. The other parts are almost the same as those
of the first embodiment. Therefore, only the aforementioned
dissimilar part will be described in detail. Other parts
corresponding to those of Fig. 1 are given the same

-”») reference numerals, and will! not be described below.

A guide shaft 710, Whidh is made of a metai and is
c¢ylindrical in shape, is disposed along one of the side
edges of an opening 412 of the sub-chassis 410, with both
ends of the guide shaft 710 being'affixed to thé bottom
surface of the sub-chassis 410.

A sub-guide shaft 720 is integrally formed with the

other side edge of the opening 412 of the sub-chassis 410.



di mensi on, the | aser beans fromthe optical pickup 500 §ag be_kept
vertical with respect to the information recording sur PAERB™BHY 249 cD- ROM

600 that it is irradiating. This results in increased yield of the
sub-chassis 410, making it possible to reduce costs and produce a greater
nunber of disk drives. 1n the above-described enbodi nent, although the
adj ust nent ends of the guide shaft 531 and the sub-guide 2 February 2006 -
3 6 - shaft 532 were supported at the sub-chassis 410 through the guide
shaft supporting plate 533, they may-bg7supported directly by the
sub-chassis 410 in such a manner that the space therebetween is-

adj ustabl e, without the use of guide shaft supporting plate 533. In

addi ti onMdre tdieAidoNed8scrd irent al t hqugh.the locations of the
adj ust nent endésﬁof bot hqt%ﬁ'e d“tg)ﬁeuﬁc?%ngﬁgf% %isffeélﬁld’q Hé’grs{d‘r? GitrE S 532
vere adj ustehlse bert) Qitheare PR, § t.he . he ma

adj ust abl e. Fi gs.e 28 land 519 ar eﬂﬁggmgﬁsﬁgﬁh%ve%e?gﬁﬁe%@lﬁg}ﬁ %%let he

present itheenitar: clige $oc@ad-tenbadiigih RuivBHdd YordiAhtiatly ¥Rde 11 st

enbodi ment in the formof the sub guide shaft. The other parts are al nost
the sanmeths tleade edgfe tilse bents upeakadimel thEN&HRAHY & QB ¥ nt&ted U
aforenentioned dissimlar part will be described in detail. Qher parts
in transverse cross section from below, whereby the sub-
guide shaft 720 is formed. |

The guide shaft 710 is slidably inserted into guide

gy

holes 51la and 511la of the optical pigkup 500, and guide

portions 513 and 513 are in slidable coﬁtact with the upper

and lower faces of the sub-guide shaft 720, whereby the

optical pickup 500 is movable in directions in which it

comes into contact with and separates from the turntable 420.
Figs. 30 to 32 are views showing different

modifications of the sub-guide shaft.

Fig. 30 ' is a view showing a sub-guide shaft.730 that is

§ o formed by bending a sheet metal into a U shape in transverse

Cross section.

Fig. 31 is a view showing a sub-guide shaft 740 that is
formed by folding a sheet metal upon itself.

Fig. 32 is a view showing a sub-guide shaft 750 formed
by bending a sheet metal into a substantially cylindribal
shape. |

Obviously, thg modified sub-guide shafts 730, 740, and
?50, shown in Figs. 30 to 32, respectively, are applicable,

‘not only to the second embodiment, but alsc to the first




corresponding to those of Fig. 1 are given the sane ference nuner al s,
and wi Il not be described below. A guide shaft 710, mh ERPIUENZHL of a
nmetal and is cylindrical in shape, is disposed along one of the side
edges of an opening 412 of the sub-chassis 410, with both ends of the
gui de shaft 710 being affixed to the bottom surface of the sub-chassis
410. A sub-guide shaft 720 is integralgly forned with the other side edge
of the opening 412 of the sub-chassis 410. 2 February 2006 - 37 More
specifically, an edge of the opening in the~'sub-chassis 410 is.bent into
an L sha&g i.n trinsverse cross section, and the outer edge of part 721
whi ch eX H&&mﬁ |zontaIIy front the bent edge is bent upward into the

I ot o BB LR SOOI, LT
s T R e

portions upper —and | ower

faces othbheu%ueugabdehahef ts7%Qm$ﬁ%§%ﬁ&fﬂ opt 5fabtPhekyR, 588 1S
novable in directions in which it cones Iinto contact wi th and separates

from t henhr phahbl et429. r6bR8a 2RtbOa3dyBifa¥icys shapbngrdihhenent
nodi fi cations. of the sub-guide shaft. %lg 30 is a view show ng a sub-gui de
shaft 7g@otihekdi at a relatively low cost. 1In addition, since metal

sheet is used as material, the sub-guide shaft has

sufficient strength and has good temperature characteristics.

As regards the way in which the optical pickup 500 can be
made to occupy only a limited location, either the guide
shaft 531 or the guide shaft 710 is formed into a
cylindrical shape in order to limit the location occupiable
by the optical pickup 500 in all directions perpendicular to
a direction of movement thereof, so that no problems arise
rwhen.the sub-guide shaft 532, 720, 730, 740, or 750 is used
to limit the location occupiable by the optical pickup 500
_in.all directions perpendicular to the direction in which

the guide shaft 531 or the guide shaft 710 is disposed.

A descripfion will now be given of a third embodiment
of the present invention with reference to Figs. 33 and 34.

The.disk driverof'the third embodiment differs‘from
that of the first embodiment in the lock mechanism and the
‘unlocking mechanism used for unlocking the lock mechanism
which locks the tray at the housed position. The parts

i other than the lock mechanism and the unlecking mechanism



formed by bending a sheet netal into a U shape in transverse cross
section. Fig. 31 is a view show ng a sub-gui de shaft 74drebRigry 206 £ or ned by
folding a sheet nmetal upon itself. Fig. 32 is a view showi ng a sub-guide
shaft 750 forned by bending a sheet netal.into a substantially cylindrical
shape. Qobviously, the nodified sub-guide shafts 730, 740, and 750, shown
in Figs. 30 to 32, respectively, are applicable, not only to the second
enbodi ment, but also to the first 2 February 2006 - 38 enbodi nment. As can
be ufiderstood fromthe foregoing descPPption, in the above-described
optical pickup 500 guiding nmechanism the sub-guide shaft is forned by
bendi ng a sheet netal, so that when it is formed into a cylindrical shape
it can beargpreshmedialln tied atdnvel y Tioarensite, |dhBddikd Olociei it L al
sheet is used as material, the sub-guide shaft has sufficient strength and
has good YEigdtiamechantatiervisll dse descrigal don tdecamy Hen i chrpde
optical pickup 500 can be nade to occupy only a limted |ocation, either

t he gui dP2BaftemEsInding div ddhadmfaf AR iBifor recbédimenst aydindri cal
shape in order to limt the |location occupiable by the optical pickup 500
in all diFeaR die pamedRianence aunexiikeas dihafe rmierento tites eof , so

that no problens ay.ise ]
_ corresponding parts of the first embodiment, and will not be

described below.

The lock mechanism 800 of a CD-ROM drive 100A cdmprises
a lock arm 810 piovided at a tray 300, and an engaging
section 820 provided at a bottom chassis 210.

The engaging section 820 is a plate-like section formed
vertically from a location near the left side face 214 of a
main section 211 of the bottom chassis 210. It has a main
section 821 and an inclined section 822 that is integrally
formed with the main section 821. The main section 821
extends in the forwa:d—and—backward direction, and the
inclined section 822 extends from a front edge of the main
5ﬂu) -~ section 821 forwardly and slightly leftwards. The back edge

821la of the main section 821 serves as an engaging edge.l |

The lock arm 810 is long and extends substantially in

the forward—and-backward direction, and is rotatabij

supported at a portion ﬂéar the left edge of the lower

surface of the tray 310. A tension coil spring (not shown)
~is associated with the lock arm 810 which is biased thereby

S0 as to be rotated counterclockwise as seen from above the

' lock arm 810,



when the sub-guide shaft 532, 720, 730, 740, or 750 is used to limt the

| ocati on occupi abl e by the optical pickup 500 in all dFplEayA9e

perpendi cular to the direction in which the guide shaft 531 or the guide
shaft 710 is disposed. A description will now be given of a third

enbodi ment of the present invention with reference to Figs. 33 and 34. The
di sk drive of the third enbodinent differs fromthat of the first

enbodi ment in the | ock nechani smand the unl ocking mechani smused for

unl ocking the | ock mechani sm which-l agks the tray at the housed position.
The parts other than the | ock nechani smand the unl ocki ng nechani sm 2
February 2006 - 39 are essentially the sane. Therefore, only the | ock and

th | ocki i i1 | ibed in- q - Th t
(he. unlock! g BRGNS Ll o P SREEON Dudge L AL! el oty ThEec Por (S
et o oncoaTBEalhsupHSAGOLUERLLA DR, SO EERHRCABOLRATLacel chbe {1

enbodi nent, and w escri ock nmechanism of

CD- ROM diifv nht0@8a¢0BRA! 88Eti8n! BEKLtREMELR REAVETB] 8hadat p@ayn300, and an
‘engagi ng section 820 provided at a bottom chassis 210. The engagi ng

section &2¢tisnaspbat ehlitkepseeth@ssf b MBGueYPr tbwathy them-fghecahhon near
the left side face 214 of a main section 211 of the bottom chassis 210. It
has a maforwaedilyoni82foamddaati théi feenteshiiopoB2ohhet thei nbemral Iy
arm 810. The engaging pawl 811 has an engaging face 811a,
- which extends virtually horizontally, and an inclined face
811b, which extends obliquely towards the left and
rearwardly from the left end of the engaging face 8lla.
Of the guide portions 513 of the optical pickup 500,
the loﬁer_guide portion 513 serves as unlocking means.
As the drawer section 300 is pushed into the outside
housing 200, the inclined face 811b of the éngaging pawl 811
of the lock arm 810 comes into contact with the right side
face of the inclined portion 822 of the engaging section 820,
and is pushed towards the right by the right side fade of
‘;) the inclined section 822. The lock arm 810, along with.the
~drawer sectioﬁ‘BOO, moves towards the back side of the |
outside housing 200, while it rotates slightly clockwise.
Thereafter, at the same time that the drawer sectibn 300
reaches its housed position, the engaging'face 8lla of the
lock arm 810 arrives at a location corresponding to the
‘location of the engaging edge 82la of the engaging section
_820! Therefore, the lock arm 810, aé a result of being

piased, rotates counterclockwise, as seen from above the




S0

formed wth the main section 821. The main section 821_extends in the -

f or war d- and- backwar d direction, and the inclined sect?gﬁmﬁﬂg' ends from
a front edge of the main section 821 forwardly and slightly |leftwards. The
back. edge 82l1la of the mamin section 821 serves as an engagi ng edge. The

| ock arm 810 is | ong and extends substantially in the forward-and-backward
direction, and is rotatably supported at a portion near the |eft edge of.
the I ower surface of the tray 310. A tension coil spring (not shown) is
associated with the Iock arm 810 whic4nis biased thereby so as to be
rotated countercl ockwi se as seen from above the |ock arm 810. 2 February
2006 - 4 0 An engaging paw 811, which engages the engagi ng edge. 82la of

bort1 on aeRpR i 218 Whdoe LRE"ENGRai N fafeo 3B onuitbin Lok Pidlos
obl i quelgy gt t ri f.or wal,g| I s, for t he front end
port?onagp ?ﬁg%%%ngggrﬁgg%giﬂghgdgﬁggéﬁﬁéOEaWPengggggh n SEN éapng face

811a, whioch extendaukes! ¥ak! ¥rigkiz aRlaliby 3%%8%%“?1%%?&%@1 bR enaS11b,

whi ch extends obliquely towards the left and rearward ronlthg eft end

of the Bpgsgdngokatgoflla. O the guide portions 513 of the optical pickup
500, the lower.guide portion 513 serves as unlocking neans. As the drawer

section 300 Asdessheption owilE Qo Sbdegiven of how the above-
described locking mechanism 800-is unlocked.

As shown in Fig. 33, when the optical pickup 500 is
positioned at the outermost periphery of an information
recording area of the CD-ROM 6n a turntable 420, a guide
portion 513, at the lower side of the optical pickup 500, is
positioned near the back side of a push section 812 of the
lock arm 810. Therefore, when the optical pickup 500 is
reading information carried by a éignal from the CD-ROM, the
movement of the optical pickup 500 in no way affects the
locking ope;ation of the locking mechanism 800 which locks

the drawer section 300 at the housed position.

3*h) Pressing an eject button 322 on a front panel 320

causes a sled motor 540 to‘rotate further in the
counterclockwise direction from its location of Fig. 33,
.causing thg optical.pickup'SOO to move outwardly of-the
outermost'periphery of fhe information.recording‘area of the
CD-ROM 600. During this time, when the guide portion 513,
at the lower side of the optical pickup 500, pushes the push
Lsection 812 of the lock arm 810, the lock arm 810 rotates

- Clockwise, as seen from above the lock arm 810 (refer to Fig.

E]




housi ng 200, the inclined face 811b of the engagi ng pa 11 t he | ock
arm 810 cones into contact with the right side face oﬁkPﬁ@apﬁgﬁpned '

_bortion 822 of the engaging section 820, and is pushed towards the right
by the right side face of the inclined section 822. The lock arm 810, -
along with the drawer section 300, noves towards the back side of the
out si de -housing 200, while it rotates slightly clockw se. Thereafter, at
the sane time that the drawer section4d300 reaches its housed position, the
engagi ng face 81l1la of the lock arm810 arrives at a | ocation correspondi ng
to the |location of the engagi ng edge 821la of the engaging section 820.
Theref org,y the lock arm 810, as a result of being .bi-ased, rotates
count er ¢l ockwi se, as ‘'seen from above the 2 February 2006 - 41 |ock arm

nongimer coyuhgs EREROLRE LRt sdbl ol bile OTEALE, ThE HIgAdARd 1°

rawer

engagi ng edge 82l1la of the engaging sectio S cause
sect | on £3Q4Q 62 16 thagked FHotl PASHd 1:HGh A L65 F1 AliPhea | | now be
gi ven of how t he above- descf?%gh ocki ng nechag?sn1800qfs uﬁ?%%%%d._As

shown i Erong thd3 enWRgA nigh@ae! iseala RIfC ki dFinPdd WIEB A, 1d8

out ernost periphery of an information recording area of the CD-ROM on a
t ur nt abltha42@hea dgaiwede seeittiodn 3903, wilidhadPWweiersi deaia the o i cal

pi ckup 500, is positioned near the back side of a push section 812 of the
housed position by the lock mechanism 811la, is unlocked.
Unlocking the lock mechanism 800 cauées the front end of the
drawer section 300 to protrude ffom the outside housing as a
result of the action of the extension coil spring 317a.
During this time, the clockwise rotation of the sled
motor 540 causes the optical pickup 500 to move to, for
example, a location corresponding to the innermost periphefy
.- of the informationrrecordinguareauofwthewCDrROM~600,athat:istH,

to a location where TOC of the CD-ROM can be read. This

causes the guide portion 513, at the lower side of the

optical pickup 500, to separate from the back side of the

bush section 812 of the lock arm 810, as a result of which

the lock arm 810 that is biased by the tension coil sprihg
rotates back to its originéi position, that is to the
~location where the engaging face 8lla of the engaging pawl

811 can engage the engaging edge 821& of the engaging

section 820 of the outside housing 200. Therefore, when the
drawer section 300 is pushed into the outside housing 200,

fhe locking mechanism locks the tray 310 completely

- accommodated in a main space 230 of the outside housing 200.



| ock arm 810. Therefore, when the optical pickup 500 is _readin
information carried by a signal fromthe CD-ROM the FRo®RHERE2 t he
optical pickup 500 in no way affects the |ocking operation of the | ocking
mechani sm 800 which | ocks the drawer section 300 at the housed position.
Pressing an eject button 322 on a front panel 320 causes a sled notor 540
to rotate further in the counterclockw se direction fromits location of
Fig. 33, causing the optical pickup 500 to nove outwardly of the

out ernost periphery of the information recording area of the CD ROM 600.
During this tinme, when the guide pof8ion 513,' at the |lower side of the
optical pickup 500, pushes the push section 812 of the |ock arm 810, the
| ock arm 810 rotates cl ockw se, as seen from above the | ock arm 810 (refer

to Fig. 2 Bebraar be?fierstbddBHromMieR tffa&elg@%ga@@s%%qgrﬁb%t es.

cl ockwi se, the engaging face 81la thereof rotatés towards the right and
di sengagEsditam tdetlengapsinghetge 2 ko fphdierandasidik SAct ik 820, so
that the drawer section 300, which has been | ocked at the housed position
by t helrHeeiirer egramsm BtlHe, uni o akilmar kadn  irUrdrec kiings . kend qatitndmichani sm 800
causes the front end of the drawer section 300 to protrude fromthe
out si dchdig rapidle porteian t516F. taie thet ilmweof stile exft erisi @ipteiaidl spring
317a. During this tine, the clockw se rotation of the sled

plckup_SOO. in the third embodiment) which operates as a

result of driving power of the sled motor 540 unlocks the

locking mechanism which has been locking the tray 310

completely housed in the outside housing 200, thereby making

it unnecessary to provide a drive source which is designed

specifically for unlocking the locking mechanism.

, For this reason, it is not necessary to provide space

for a drive source which is designed specifically for

performing an unlocking operation, thereby reducing the size

of the disk drive, and, particularly, making it easier to

reduqe the thickness of the disk drive and allowing use of

fewer parts.

In the case where a solenoid or the like is used, it is
possible to prevent the locking mechanism to be unlocked
unexpectedly due to shock, thereby ensuring locking of the
tray at its housed positidn.

Although in each of thé above-described embodiments the
locking mechanism is unlocked when the optical pickup 500
movesrputwardly of the outermost periphery of the

information recording area of the CD-ROM 600, the present

invention is not limited thereto. Therefore, -in other

—— vt




mot or 540 causes the optical pickup 500 to nove to, for _ exanpl

a -
| ocati on correspondi ng to the innernost periphery - ..% ebruane299% or mat i on
- r.-ecord:ng: area of the CD-ROM b00.,... that As- to a |ocation where TCC

of the CD-ROM can be read. This causes the guide poriion 513, at the Tower

side of the optical pickup 500, to separate fromthe back side of the

push section 812 of the | ock .arm 810, as a result of which the | ock arm 810
that is biased by the tension coil spring rotates back to its original
position, that is to the |ocation waena t-he engaging face 8lla of the
engagi ng paw- 811 can engage the engagi ng edge 82l1a of the engagi ng
section '820 of the outside housing 200. Therefore, when the .drawer

| of the ou 200, Theref en the . draver

ooks thoopad i BHBRECLLE. PabRind hELATAIRNGAAY £ upabtfanc et s e
tsi de hgugk Fehr, - ' C d : th

For egol ng HELoer pb ke EOLeS dnalifny 42 A7 {RficBRhe, REELRAEy OF (1°

| nvent i ontnéhenrYRhREkbAI 8BRS k5 Nerun! 9eKLAG 8pDkbit, the first enbodi nent,
and the guide portion 513, at the |l ower side of the optical pickup 500, in

the third enmbodi raiit ¥dH ChaORRFRNIES St § did akddingrponernef the
sl ed notor 540 unl ocks the | ocking nechani sm which has been | ocking the
tray 310 presghet thyehoLoeOwas dhel Debstdeahopsrog @09vet hetehyymaking it
unnecessary to provide a drive source which is designed

applied to .other types of disk drives in other embodiments.

("




specifically for unlocking the | ocking nmechanism For this reason, it is

not necessary to provide space
specifically for

si ze

of ‘the disk drive, and, particularly, nmaking it easier to

for a drive source whi éieP&aRedi¢ned
perform ng an unl ocki ng operation, thereby reducing the

reduce t he

t hi ckness of the disk drive and allow ng use of fewer parts. In the case

where a solenoid or the like is used,

it is possible to prevent the |ocking

mechani smto be unl ocked unexpectedly due to shock, thereby ensuring
| ocking of the tray at its housedggosition. Although in each of the

above- descri bed enbodi ments the

| ocki ng mechani smis unl ocked when the

optical pickup 500 noves outwardly of the outernost periphery of the
i nformation fp99%$hﬁgdﬁﬁpa of the CD-ROM 600, the present invention is not

[imted theretao.

| ocki ng mec '
of the inne?ﬁg?? periphery

ROM | ddi.ti on, [ he f ' iption_.the-
vonti on b PASEPof% ¢ A Ao R RF o P hRY aPHR (o o

ere

for nr
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of di Sl?fr%'&n' \é‘ﬁé/ bP Pé&%rdlﬁgbgglkggrﬂa&tslor{ zar(ra‘ll:)éc&I %}y _azosoi%n%. . to the

disk held by said turntable;
a feed motor for moving said pickup in a radial
direction of the disk held by said turntable;

a first guide ~shaft and a second guide shaft for

- guiding said pickup,  with on_e' end of at least one of said

first guide shaft and said second guide shaft béing fixed;
and 7

positioning a—djus.t;ing means fqr, disinlacing the other
end lof at least ome of said first guide shaft and ;.said second

guide shaft in a direction that allows the other end to come

‘into contact with and separate from the disk.

2. A disk drive accoirding to -_c_laim 1, wherein said

position adjtsting- means comprises -a regilient _'supporting

plate, mounted to - -a chassis, for supporting a movable end

" side of said first guide shaft and a movable end side of said

second guide shaft; and a first adjuster screw and a second

.adjuster screw, said first adjuster screw being used for

adjusting a space between the supporting section of said

firs_t guide shaft, supported by said supporting plate, and

- the chassis, and said second adjuster screw being used for

ord, TNTother2 February 2006 - 44 enbodinents the

he _unl ocked when the. optical pickup noves inwardly
HEQE%ét%%r hgggl?ﬂeg?r1r0Eﬁ§%? f déf%rding area of the

pr esent
t her types



1. Adisk drive, conprising: a turntable for holding apd rotating a disk; a
pi ckup for reading information carried by a signal  froftgh HPBqugcordlng
information carried by.a signal to the di sk held by said turntable; .a feed
notor -for noving said pickup in a radial direction of the disk held by
said turntable; a first guide shaft and a second guide -shaft for. guiding
said pickup, with one end of at |east one of said first guide shaft and
sai d second gui de shaft being fixed® and positioning adjusting means for

di splacing the other end of at |east one of said first guide shaft and
said second guide shaft in a direction that allows the other end to cone
into contact with and separate fromthe disk. 2. A disk drive according to
¢l ai m adiwkeind nasaimhceepobetwem athestupgoneans seapidsess- asai@si | i ent
supporting plate, nounted to -a chassis, for supporting a novable end side
of sai gefprdt ggidelesishd t snpbertedy &yl eaddd ssppert big spiate,ses@nd gui de
shaft; and a first adjuster screw and a second .adjuster screw, said first
adj ust &heschasgisei ng used for adjusting a space between the supporting -
section of said first guide shaft, supported by said supporting plate, and
the chassi s, and said second adjuster screw being used for 2 February 2006

46 -
3. A disk drive according to claim - 2, wherein at

. ledast one of said first guide shaft and said second guide

shaft is integrally formed with said supporting plate.

4. A diek drive according .to claim 1, 2 or 3, Wherein.

saia .position_ adjusting .-means is provided outwardly of | the

: outer peripheral edge of the disk held by said turnt:a-ble in
,-.or'der to adju.st the degree of v_ertica_iness of the optical
axis of a 1light beam with respect to 'a signal information

-recording surface of the aiék, that the light beam is

irradiating.

5. A disk drive accordlng to: any one of the precedlng'
clalms, wherein one end of sa:l.d f:.rst gulde shaft and one end
of said second guide shaft are affixed to a stator base ‘Which
_supports a gpindle motor fhaﬁ cauges rotatioh of said

turntéble .

6. A disk drive according to any one of the preceding

claims, wherein at least one of said first guide shaft and




adj usting a space between the supporting section of sai% secondﬁguide
shaft, supported by said supporting plate, and the chas&P&ans di sk
drive-according toclairm 2., wherein at |east one of said first guide shaft
and said second guide - .shaft is integrally forned wi th said supporting
plate.  '4. A disk drive according to claim1, 2 or 3, wherein said position
adj usting -neans is provided outwardly-of the outer peripheral edge of the
di sk held by said turntable in orderssto adjust the degree of vertical ness
of the optical axis of a light beamw th respect to a signal information
recording surface of the disk that the light beamis irradiating. 5. A

di sk drive according to any one of the precedlng cl ai s, wherein one end

of said f.i ui.de shaft d on end ai d -second de. shaft are

ot redts Fechifop Rl e i SORPORSY ST & nOEL Lt A bausos
rotation of  sai turntable. ,6. _A disk drive a cord gto an one of the

pr ecedl‘ﬁ’f v af EHW&lﬁnailej:e%‘fe%ﬁQ 8f Qi %a‘ﬁ rtlshf3 goh aft and 2
Febr uar 6 47 saj n |de haft i.s fp sendlng a nmeta

sheet , Q%ﬁ%e% #% %QS%F |%9* Fﬁ@&ngog%%éﬁ(§1?§¥e the other of said
first guide shaft and said second guide shaft. 7. A disk drive according to
claim6, wherein said bent

7. A disk drive according to claim-s, wherein said bent

portion is formed integrally with the chassis.




portion is formed integrally wth the chassis. - ABSTRA - A disk drive
including a turntable for holding and rotating a disk?$§b5P8k%R9q(N

readi ng i nformation carried by a signal and/or recording information
~carried by a signal to the disk by noving the pickup in a radi-al direction
of the disk that is held and rotated by the turntable, and a feed notor
for noving the pickup. ‘A drive-gear4§ection, whi ch .engages a rack of the
pickup, is integrally formed with a> " rotor of a sled notor. An axis of -
rotation of the sled nmotor ispgi parallel to an axis of rotation-of

the turntable. The di'sk drive nakes Tt possible to perform seekng
operations at a high speed, to reduce errors in novenent of the pickup,

and to achieve size reducti on. ABSTRACT '

A disk dri&e including a turntable for holding and
rotating a disk, a pickup for reading information'carried by
a signal and/oxr recording'information carried by a signal to
the disk by moving the pickup in a radial direction of the
disk that is held aqd rotated by the turntable, and a feed

moto; for moving'the_pickﬁp, A drive gear section, which

engages a rack of the pickup, is integrally formed with a
rotor of a sled motor. An axis of rotation of the sled
motor is disposed parallel to an axis of rotation: of the
turntable. The disk drive makes it pdssible to perform
seeking operations at a ﬁigh speed, to reduce errors in

movement_of the pickup, and_to achieve size reduction.

FIGURE 16




