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 - 2 '
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



notor and the pinion gear, so that the total backl ash etween_the gears is
increased, resulting in a larger error in novement of 2MSETYEEREP wit h
respect to the nunber of rotations of the notor. When an attenpt is nade
to elimnate backlash, which causes errors in the novenent of the pickup,
between the gears, a nmechanismfor 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

| arger. In the | ead screw nechani sm-the-anount of novenment of the notor

with respect to'the nunber of rotations of the notor is small, so that,
here again, the seek tine S Iengthened. I'n addition, the disk drive
becones hgkgger r us LW f Lon to or

readi ng recorde gagggﬁ §§ﬁ1a§§ ﬁat“%# ﬁgFFE &ﬁﬁ ten or read

by novi nBe%wBleﬁk‘ﬂBe' Beéréagéa?ngkégﬁéhonrggu?_%gﬁgdﬁ_ﬁk § Q'r- ?? wite

and read information"to and romthe dis necessar Erately

i rradiaten fn@ﬁrem@ﬁﬁ”@fethéaﬁiékﬁﬁagﬁtheﬁég?ggtf{:Qm;fxg 5‘1”0

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,
the pickup i sWlgen ded atsienpt W guidie s af 1 Suidathe A Va2906whidh

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

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

so that more parts are reguired, 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
" move freely from the inner periphery to the outer periphery

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



and is nmoved as a result of transmitting driving power_of a nptor, or the
like, to the pickup. In conventional disk drives, the £h8PHENGPShatt s,
used for guiding the pickup, as well as the spindle notor, used for
rotating the turntable that holds 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 nounting portion of the stator base that
supports the spindle notor is greatly affected by the degree of flatness
and the dinmensional precision of the. 3chassis. Wen the degree of flatness
or the dinmensional precision of the chassis is reduced, the degree of

paral |l el i sm between the guide shafts and the stator base is also reduced,

i ng, . le, laser b the. pick .Strike th
ot or mai 03 780 BPReR 280 Rr RESOBF Phe tr SR ShI g Br) VBB AR S Br 1 cal |y
(angl e fﬁB%bEheorV@ﬁ%iiike“‘kE Qﬁrei.gkh r be referred to as "skew angle").
When t he skew’angl € becones Iarge? Pge pgffornance of the disk drive is

reatly reduced. Lt aj e for Lt f the
g ok o ive, R iR E Rt ® SRR SRS BN T BIORORPAE ORI L 8568 ki o

the chasgbe gaibhal BhePBIskibe AB0bLs afl FRASLARAGES HEEISCugRgPossible..

Therefore,.it becomnes ficult To produce t chassis, chassis yield and
thus di skrdrovetyhgl €har eurftaBed. thadshaRisNantt adibikCebltalt@od ebruary
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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




produce disk drives in large quantities, and increasin% cgsts. SUMVARY OF
THE | NVENTI ON Enmbodi nents of the present invention seek Re8MaR%E00%
possi bl e to perform hi gh-speed seeking operation,, to reduce the anount of
error in the novenent of the pickup, and to achieve size reduction.
Enbodi nents of the present invention seek to make it possible to easily
perform skew angl e adjustnent. Distlsed herein is a disk drive in which a
drive gear section which engages a rack of a pickup is forned integrally
wth a rotor of a sled notor, and a rotary shaft of the sled notor is
provi ded PEHPeFieh Fiveral) siege wpnhitiant apheinerrasipgl @estnd rot at es
a disk that serves as a recording nedium Also-disclosed is a disk drive
i n which %he rotation of the sled notor is transmtted directly to the
rack of t YcREp™HE MNYENEESY aspect of the present invention there is
provi ded a di skmsbdivent€osprirs pgesént UnRbabl én fehebdihmeg grd rotating a

r eadi nformation carried by a signal from2 February

di sk; a pickup.fo di ng | n
2006 - 5pp%%13&?’&? ?8&%!0 8‘ hh%‘rsr%ﬁﬁdoﬁe%%&l?q SRHP L HOR &?alre%c% he di sk

hel d by seid amount abf esrrerf eedt®@ivehont NBWithg satkup Gidptoi N a radi al
directicngcfig%ge dLskep I%.b said turntable; a first guide shaft and a
second guide Shaft*fof %;f &Pﬁg
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




said pickup, with one end of at |east one of said first _guide shaft and
sai d second guide shaft being fixed; and positioning aéifeetpyPdans for

di splacing 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 cone
into contact wwth and separate fromthe disk. Therefore, the disk drive
according to enbodi nents of the present invention allows adjustnent 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 adjustnent. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG | isndl/per speetdive dhéorioitign eabodidrdyt aofignml éat the #idk drive in

accordange W b thes RLeSeAbid Nventd ¢Req WhidY thae ﬁs@%g}f)%lala bicihoused
state. FIG 2 is a perspectlve view of the entire disk drive, wth the

tray bei rigt ignradtr hvwHregtier stfe thp| &islg h%ldaﬁyeﬁﬁ%&é’énﬁé%%ectl ve view of

the entire di sk £idskVguidd Ghadtlsnd ao%'é%Bﬁété;d/ﬁ:leV'sﬁM\E@ffchh%uh@iﬁ gui de
menber. FIG 5 is a perspective view of the left rail ?:IG 6is a

per spect %AW PEGKSR. tHEN ere hd @€ AenbraStandet ﬂ% gk flléFT- gﬁ‘blrﬁ?er conbi ned
toget her ,shaenahfiesdicAeksnd yuildde sheps etk islakexed) Gnd’ 1S a perspective

view of the |eft %w de nenber 2 February 2006 6

positioning adjusting means Tor displacing the other end
of 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




and the left rail menber conbi ned together, when the tr g n the
drawn-out state. Fig. 8 is a plan view of a drawer. E |y""'l’ysngebottom
view of the drawer. Fig. 10 is a perspective view of a | ock mechani sm and
the menbers related thereto. Fig. 11 is an expl oded perspective view of the
| ock mechani sm and the nenbers related thereto. Fig. 12 is a side view of
the I ock nechanism Fig. 13 is a sectional view taken along line XlII1-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 g@long line 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 is a sectional view taken along Iine XVIII- XVIII of Fig. 16. Fig.
19 is a pers ective view of a guide shaft assenbly Fig. 20 is a sectiona
vi ew t akeRda Bﬁgl?fﬁeréeé)@@T@erF$€Wb&E@dF$age§ﬁe¥s Hh%%rEB%CFF9¥ VPew of a
novabl e base an rack nenber Flg 22 is an expl oded. perspective view

of the mb¥abl& r?%%r?%ﬁysﬁﬁ

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



base and the rack nenber.

Fig. 23 is a sectional view tfaken along Iine

XXI11- XXI1l of Fig. 16. Fig.. 24 is a sectional view tak&hrug line
XXIV-XXIV of Fig. 16. Fig. 25, which along with Figs. 26 and 27 is a plan

vi ew of

the main portion of an optical pickup and a sled notor for

illustrating the operations thereof, shows the " optical pickup being
positioned at the innernost periphery of an information recordi ng area of
a CD-ROM Fig. 26 is a plan view showi ng the optical pickup being
positioned at the outernost periphery pf_the information recording area of
the CO-ROM Fig. 27 is a plan view show ng the optical pickup being '

posi ti oned outside the outernost periphery of the

area of
gui di ng

of anot her

i nformation recording

i ckup

he CD- - Fi 28, whi ch shows a second enbodi nent .of a p '
h@@ﬁaﬁpgﬁgg% §a§FsWeEPPFe, is a plan view of a base ‘unit. Fig. 29
is a sectional,viey,taken along |ine. XXl X-- XX X _Fi 'y Fig. 30 is
an enl arged s %gro%%I1%i%mf%?€$bﬂ9$kﬁ+9wikﬁ ?%na%$£% %%%?f%%g %on of the
sub-guid§X§Q§fBF 5&9. 3% is an enlarged sectional view of the main
modi T io

n o6f the sub-guide shaft. 2 February 2006 - 8
Fig. 24 is a sectional view taken along line XXIV-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.

Fig. 28, which shows a second embodiment of a pickup

- guiding mechanism in a disk drive, is a plan view of a base

unit.

Fig. 29 is a sectional view taken along line XXIX-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.

portion



,Fig. 32 is an enlarged sectional view of the main portion of stil

anot her nodification of the sub-guide shaft. Fig. 33, #hEEmaB #HE with Fig.
34 shows a third .enbodinent of the disk drive in accordance with the
present invention, is a plan view show ng the optical pickup being
positioned at the outernost periphery of the information recording area of
the CODOROM Fig. 34 is a plan view showi ng the optical pickup being
positioned outwardly of the outernpst periphery of the information
recording area of the CD-ROM DESCRI PTPON OF THE PREFERRED ENMBODI MENTS A
description will now be given of enbodinents of a disk drive of the
present invention, with reference to the attached drawings. It is to be

noted. that iRighe3zemboghnBnlargéatdecriSseNt viswepti ohe anSP ROM dri ve,
which is nounted to a notebook personal conmputer, is taken as.an exanple.

As shown pomrrtEogs ofl sttd13, ahbeheb- RO 81 bue1d80oiFnehedeab-gaiaet shaethousi ng
200 which is flat in the vertical direction, and has an openi ng forned
t hr oughout thEignt B8e whichagktongheithutBigle doushogs280thnedudes a bottom
chassis 210 and a cover nenber 200 affixed to the top surface of the
bot t om cRB¥eddmend. ofhghbodisk dhavei $n2a0cbrdande wfiith 2hEepreaent2006 - 9
sheet nmetal, and a protruding section 212 is integrally o
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



formed so as to protrude towards the right froma porti n 6 mai n face
211 not including the rear end of the right upper edg@ e8P0 face 211
has a recess which opens at the top and front sides. (In the
specification, in Fig. 1, 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 right downward
direction as the rightward . direction, the upward direction as-the upward
direction, and the downward directiom®as the dowward direction.) A right
face section 213, which protrudes slightly upward, is fornmed at the right
end of the protruding section 212, with the top edge of the right face

section gldeanfletle, t QR QgérB{r@dﬁ f%?ééi nSEEs 1 PO %&ée?%ai mai n face

211 being p03|t|oned at the sane n engagl ng protrusion 216, which
protrudegoupuar do b EQrﬁﬁétfﬁ&@rgéwéP&sffﬂétrigﬁ€ PEohhg pékgbéneéﬂe of

the bottom surface 215 of the main face 211, front” face 216a of the
engagi Ngapmati hughes Zip J@@tnﬂncﬁmmgltﬂsdréafeewsh tné! rpgerdownward and
towards the front, and a rear fac 16b being an engaging face (see Fig.
12) . Theupperesgyel Onelle RN EH fREDEr1P20at Sanpdeeoé whibeebpenetat and
formed into a substantially flat shape, and is affixed to the top surface
of t he bbhéonbphaﬁdlsraﬂﬂ sbdes. 2 Cebrthe yspOEHFicdOionp tminthl wher eby

‘an opening is forned at the front side,
the left downward direction is defined as the forward

direction, the right upwérd 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 déwnward 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 faée 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 gngaging 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



so that a main space 230, for acconmodating a drawer sg%t ﬁﬂéo be
described later, and a disk auxiliary space 231, which*" &R} O®owar ds t he
. right and continuously fromthe upper end of the right edge of the main
space 230, are forned. A guide nmenber 240L (shown in Fig. 4) and a guide
menber 240R are affixed at the left and right sides, respectively, of the
mai n space 230. The gui de nenbers 240L and 240R are symetrically forned
of synthetic resin on the Ileft and right sides and are U shaped in .
transverse cross section, and are affiipxed to the bottom chassis 210 so
that their open sides face each other. Stoppers 242, which protrude
slightly upward, are fornmed at about the niddle, in the

bot tom i dcgogit of -1 RaCHEPtct AhefthS 295 Lares e BRER? o8rBht FBEfS. (These
d f j I d righ
d'tes, | 28 Fhaf it epidr, fﬁgu.ﬁéﬂen%?%%%%tfﬁé §30abEE REckf) 1\ 0"

addi ti Ontodbé| aggefﬂb@aeyse&ng?é&ca' &féeZééFifgafg dsgae{ar yee, Sévhﬂéﬁ' y

upward, are formed towards the front Si e opening at

their coskeeR@8dtsgab@st one ﬂg@é 244 - c&mffﬁﬁo@@ﬁefrgéofhésﬁﬂﬂ@r' n Fig. 5)
and a rail nenber .250R are slidably supported,

f or war d- end- backnar giglit r €gdgé one ﬂyetrhaelﬂusﬁ@cérem@r Saﬁéoﬁoﬁzﬂgd240R,
respectively. 2 February 2006 -- 11 The rail menbers 250L and 250R are
symmetri cal | yA fourinksd n@mber 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.




the left and right sides by bending a sheet netal so tg?; t he re
U-shaped in transverse section. These rail nenbers 25 (FEeRAEn, are
slidably supported, in the forward-and backward direction, by the guide
menbers 240L and 240R, respectively, so that their open sides face each

ot her. other words, the rail nenber 250L, as shown in Figs. 6 and 7, s
slidably supported by the guide nenber 240L, whereas the TrTail nenber 250R
is slidably supported by the guide nenber 240R. The stoppers 242 of the
gui de nenbers 240L and 240R as wel |- dd the di sl odgi ng preventing sections
243 slidably contact an edge of the opening at the bottom sides 251 of

the rail nmenbers 250L and 250R, whereby the rail nenbers 250L and 250R are

prevent ey ihei Sy (o JNe) e g rgui - 5 14¢braRd 340R
respectiégfig%%?bgggygrg53§%%hF%E g?ggrﬁﬁg Fgﬁggggggﬁbh%gther, are forned

at the rewe BEtoland@ightesnaek }5? behteAyShdened?l medtll BB tBRE Nenber
250L (shown in Fig. 5 and the rai menber 250R. (These rail nmenbers 250L

and 250Rtile§ aF¥mMBlshapald Ynf eréRdveprsktheebefibnand Thieglet raiidesemberkhat
only the left rail nenber 250L is shown in detail.) Engagenent of the
- st opper s 2392 ainidh 250 sreppdidabdy shppbetedui da mhebdoswad@laadd 240R from
behind their respective stoppers 242 prevents further forward novenent of
the stoppekwazedimecdtibar, Wwyr dbe dihsdedgempeisodOhe agdi @40R. Febr uary
2006 .- 12 nenbers 240L and 240R in the forward direction is prevented.
respectively, so that their open sides face each other. 1In
other words, the rail member 250L, as shown in Figs. 6 and 7,
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
the 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
:'-7:5 formed at the rear end of their respective bottom sides 251
of the rail member 250L (shown in Fig. 5) and the rail
member 250R. (These rail members 250L and 250R are
symmetrically formed on the left and right sides, So that
only the left rail member 25CL is-shown in detail.)
Engagement of the stoppers 252 with the stoppers 242 of the
guide members 240L and 240R from behind their respective

- stoppers 242 prevents further forward movement of the

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



I n addi tion, dislodging preventing edges 253 of small ggi ht , ﬁﬂ;Ch
protrude upward, are formed so as to extend along an 28§8Y8Y 4498 openi ng
at each of the bottom sides 251 of the rail nmenbers 250L and 250R, froma
portion thereof .located slightly towards the front fromthe center to the
front end of the rail nenbers 250L and 250R, in the forward- and--backward
direction. The drawer section 300 is supported by the aforenentioned
out si de housing 200 so that it can be housed in and drawn out fromthe
out si de housi ng 200. The drawer sectibm 300 is formed by naking a tray
310, nmade of synthetic resin, support a base unit to be described |ater.
As shown in Fig. 8, the tray 310 has a planar shape and an external shape
which is L T ' f - -+hac rd direction. Jts
width is Ig?n:lght | yﬁgdrr% <3 aﬁn%t e &qW%Hj t%lg‘aen%“sp}}cé’%‘}%e‘ihe
out si de housi ng 4 t shas ainif.ac , [ pl anar
shape and a Iong%?ggfgggdlgﬁgéﬁggéhgnp?ﬁgabgﬁk r%pé%%-zggc%%hggéﬂﬁ?ection,

a front uedighl?2 whMue hrict i Rbwatl t il I8orited N o £ the main
face 311, left and right walls 313 and 314, 'which are formed vertically on

the | ef talandy rdrghedged@es wie idiRnTRg) dtaeRichl br aMe Yotdidad sisee i0ns 315,
which are fornmed outwardly of the left and right walls 313 and 314. Al of
these parafs thee naitle grenitiers? 250 wandy 22000 £rbh 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

_ﬁﬁ) 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



fornmed of synthetic resin. A recess 316, whose edge for arf of a circle

for placing on the top surface thereof a CD-ROM is f%%%ﬁﬂgﬂhﬁq%% mai n

face, and an opening 316a is fornmed in the recess 316 to all ow the base
unit to be described later to-face upward. The sliding sections 315, which
are square-shaped in transverse section and extend in the

f orwar d- and- backward direction, protrude fromthe outer surface of the
left and ,right walls 313 and 314, respectively, of the tray 310. The top
edges of the slide sections 315, respegt+vely, are |ocated at a | ower

hei ght than the top edges of the side walls 313 and 314 of the tray 310.
In addition, |ower edges 315a protrude slightly downwardly fromthe side

- walls 3 - 344 . L 0. , gngﬂp N Fi '
. protr usi]%%gﬁ‘%%S%? s\/ﬁtck%}?rc} gﬁ%’sfiéll'pr (ﬁArsru e | nvéalr%dl #Oa%e eﬁ%%?%dm}ft the rear
- end of eggh O the Sldfd NS qLLd ANy P thel Nop | dliftbs 4Gtd iy A5 are
slidably supported by the raﬁf .ngﬁ%ers 2§%L éﬁd 250R  The di sl odgi ng
prevent i (g-rO9Eesi £ %brmdd tHf 1 mdBIe e 2%a and &ﬁé}ﬁrﬁq i ghadd] yigont act
the inside side surface of the | ower edges 315a of the sliding sections
-315, thesehyedrayefiid neddis didig SauW Al BHxe it reasd ng di sl odged
fromthe rail nenbers 250L and 250R, in the direction of the openings of
. their redpsotibved riEtler nllice 2tamnd 250R. Wien the tray 310 noves
towards the front with respect to the rail nmenbers 250L and 250R, the 2
February 2008he b4iding sections 315, which are square-shaped in

transverse 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.
:”) - 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



stopper protrusions 315b .of the sliding sections 315 cone. into contact
with the back ends of the dislodging preventing edges2758r4gfy 23 r aj
menbers 250L and 250R, thereby preventing further forward novenent of the
tray 310 with respect to the rail nmenbers 250L and 250R Accordingly, wth
the tray 310 supported in such a manner that it can be accommpdated in and
drawn out fromthe 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 shoawh-+4n Fig. 9; an ejector 317, which
I's supported so as to be novable in the forward-and-backward direction,

is provided at the bottomsurface, at the right side of the rear end of

the main Jt%ﬁp%e?rl%x%ftﬂﬁﬁoh%abl%%oofT'%ﬁee!s‘i th%%g b6t 35@4 5 dofgmed of a

sheet netal, is a long plate extending in f or war ackmard
di rect i oRntRNGoAaceX WaRS @heC PalckS %u@go%l%ﬁe WAl d g iy p%wa%&ltd htly
bet ween-the ejector 317 and the main face 311, produces a noving force

that bi asejelsh@sg egt ehe3tailnmeuddra PB0NRCaEnd PEOR hangabyend thereof |
stops when it protrudes rearwardly fromthe rear edge of the main face 311

by a cer paieveanmngt fuktheantopaaeld dQemenfOot athe ardye Fortithace of 't he
tray 310. The front panel 320, nmade of synthetic resin, is a horizontal -
| ong pl atespeleds&ol ¢het raild wmeebeasi 260.akhnddi2568®.i on i s about the sanme as
the length, in the horizontal. 2 February 2006 - 15
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



direction, of the outside housing 200. The front panel 320 is affixed to
the front face of the tray 310, with its left end sub%tF&Rtyasy BYO% i gned
with the left end of the tray 310. An indicator section 321, for
indicating the state of a CO- ROMdrive 1, and an eject button 322 are
provided at the front panel 320. Pressing the eject button 322 causes an
ej ect operation to be described later to be perforned. An energency
receiving hole 318 is formed at the right end of the front wall 312 of the
tray 310, and a receiving hole 323 Jgdganmed in a location of the front
panel 320 corresponding to the location of the energency receiving hole
318. A |l ock nechani sm 330, which | ocks the drawer section 300 to keep it.
nmount ed i_n th%.outsi ousingéZOO is. provided. A descrigtion wi |l now be

gi ven ofdﬁﬁ?cl&8ﬁ'd gﬁ fi SHt éem?PHEFQFe?BHce fHerfyenty :Pﬁllé?oﬁ l-ock
331 |, i : i tr i 311
of 't ne 1B, S5 3R5RE 1B sReP 2 hne " FRGm: OF & fﬁ%ﬁm Gowitn' %Eaﬁ?!ﬂ%@ﬁdzgf the
. L | Lo T ( (
Sheet - moel SupseBiaand, pnfundal el PR, LRE1RER 8RR bF HAEERaRY 2B, a”
directiogy QHQ%%%§o§ns@Bg§8hn§2??“%oggénggggﬁgﬂgb%ﬁé %EgtéhSEegf The

engagi ng paw has an 1 nclined e t 1 nclines upmarngomards

the backroAndrage €09aHENEnCd9ecE38RLEHA 508 LREMBHoGRALANARUSHY W th the
front end of the inclined edgé 332a and extends directly 2 February 2006 -

16 front panel 320. Pressing the eject button 322 causes an

eject operatibn to be described later to be performed. An

:
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i d emergency 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

_;ﬁm) 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



upward therefrom A push portion 333, which bends to the rlgh Is formed
at a portion of the bottom edge of the lock arm 331 |8&§P@H“%?@%Prn|y
forwardly of the engaging pawl 332. A spring contact portion 334, which
protrudes towards the left fromthe top edge of the front side of the |ock
arm 331, is provided, and a protrudi ng energency pushing portion 335,
which inclines forwardly and downwardly fromthe front edge of the spring
contact portion 334, is provided. (Refer to Fig.- 12.) A lock arm nounting
plate 336 is affixed to a portion efléhe bottomsurface of the main face
311 of the tray 310 |ocated towards the front end of the right side of the
main face 311. As seen fromthe front, the lock armmounting plate 336

| ooks -I'i ' d t d ti
o supRr e e P S T TIPSRl a2 5y O B TR o i ce of e

of a suppor al ong e inside surface of the

right weligd4, 14 SeofmEded CONbdPUass | e Wid w@u;m Qéﬁ?é'&lﬁ €9e1 86k 2

nount i ng sectlon 337 that is ‘affixed to the | ower surtface of the main

face 3llaph 3de, 1é@a{téi0511§gﬁ91y NELSHPROTY | B O té e dB¥g padil CH3PIL Ot r udes
towards the left, is for portion of the botton1edge of the

suppor t i gspeihd 0foBEdct gsat€lon SI3Ightuni dieyprerelde & roowdhes ftwat end, and
a spring externally fitting section 339a is forned so as t'o protrude

upwar dl yléfonftdre tied ttop dedgs gef ofhd herapt | sides uppothe nhock catm oh3B39.
(Refer to Figs. 12, 13, and 14.) 2 February 2006 - 17
is prov1ded and a protruding emergency pushing portion 335
o which inclines forwardly and downwardly from the front edge
f?h) 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

upwardly from the left side edge of the spring supporting

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



Q;i)

The portion of the lock arm 331 located slightly forwgn the
center, in the forward-and-backward direction thereorQF?éXPb{ﬂﬂ%bly
supported at about the center in the forward-and-backward direction of the
supporting section 338, with the spring contact portion 334 thereof being
di sposed so as to face the spring supporting portion 339 of the lock arm
nmounting plate 336. A conpressive coil spring 340 is interposed between
the spring contact portion 334 and the spring supporting portion 339, and
produces a rotational force that biasdd t-he rear end of the |ock arm 331
downward. It is to be noted that the conpressive coil spring 340 is fitted
to the spring externally fitting section 339a in order to prevent it from

bei ng di sl 0dgggo! horelsPe WAL w&cdéﬁxve%feﬁé%éoglp@wgymi mal 1y

drawn out from the outsi ousi ng- 200 e stoppers 25 t he rai

menbers 25Qradiad y208m tﬁépeehhgfly1neﬂﬁégﬁofﬁsraaahdeBacﬁ&arahe st opper s
242 of the guide nenbers 240L and 240R, and the stopper protrusions 315b

of the daawectseeat tparadse, eﬂgaﬁétatﬁﬁngeéﬁpﬁﬁﬂﬁeafathabduﬁ|Qﬂ@lng
preventing edges 2.53 of the rail ers 250L and 250R In this case, the

rear endcehtetrhant thg Bdbwhsddandrbavkwhrandihecbibai 6€ Bagsi ng 200 (see
Figs 2 and 7). The tray 310, in this state, is said to be at a "drawn-out

© posi ti onsupperthagdsewkiosed8Bonw3on, thae $MEimgamnnbabtspare10h5324February
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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



pushed into the outside housing 200, the sliding sectigg§b 315(ﬁ}ide
backwards with respect to the rail nenbers 250L and 2 ﬁ,“@ﬂ&? gventually,
t he back surface of the front panel 320 cones into contact with the front
ends of the rail nmenbers 250L and 250R As the drawer section 300 is
~further pushed into the outside housing 200, the rail nenbers 250L and
250R, along with the drawer section 300, slide backward wth respect to
t he gui de nenbers 240L and 240R and-sf8p- sliding, whereby the tray 310 is
conpletely housed in the outside 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 310pasRedesntHechOuseots DASIRoRSi R 260 9. tile $NEaiRg! S0EH:GPge 332a of
t he ,engagi ng pawl 332 of the |ock a##%SSl glides alonggtigggﬁ%%?ned

surface 216asDide tieclongas Nei €1 OtdHsdon €d-6c1d Fhe1 andmhass hossi ng 200,
and opposes the resilient force of the conpressive coil spring 340, so
that theam@azs5@md axid ) hevdrookaEry) 3de sd it esutpa@d dof t £hd herd@eat i on
indicated by alternate long and two short dash lines, in Fig. 12, and the
engagi ngepaed. 332 cwwes irto tdmn itk witde tHe tHheorengagdsgopr oie usadn 216.
The rear end of the engaging paw 332 rotates downward as a result of the
resili erftenieee Hi0L mnd AfiRssiAe We |dsgwen sS40 omhzd@hbiis flmetlengagi ng
edge 332b engages the engagi ng face 216b of the engaging protrusion 216
(see Fi Pushd IHia fhes quiside housiaid P bpeihe iomilt eemkereps2GHe dr awer

section SQP 2 February 2006 19 .
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



conpl etely housed in the outside housing 200. A short- % nE bef q;lthe tray
310 reaches the housed position of Fig. 1, the back e e ] ector 317
shown in Fig. 9 is in contact wwth a rear face 217 of the bottom chassis
210 of the outside housing 200. Pushing the drawer section 300 further
rearward fromthe position in Fig. 1 causes the ejector 317 to oppose the
tensile force of,the extension coil spring 317a and to nove forwardly
relative to the drawer section 300.. This further stretches the extension
coil spring 317a, so that force accumyleates in the extension coil spring
317a. Pressing the eject button 322 on the front panel 320 causes an

unl ocki ng nechanisn1described | ater to operate. Wen the unl ocking

hani h Kk dof,th K d, ,:
Wher eby CREBIEEIS poBEaR"SH, RS Shrhide h8GFAB5 I uS on 216 of the
out si de hou5|ﬂg gg t gilﬁgng érﬂ{’ge %oﬁf@rregore%%&% hcﬂf&é‘cﬁ”‘” ated in

the extension coil sprin causés the ejec ude from

the baCkFEQQSIBB B@eFQ a“€r38§8t589k3%9d £ EherSﬁ@b%oEfBTﬂogﬂo&Hei%rO“t

edge of rawer section protrude romthe-outside usi ng

Here, whemgthe i&r @At ceAdaet w@ndaaf@arsgaéeomsoef ¥hk CBoREGH udes from
t he outS|de housing 200, is pulled towards the front, the drawer section

300 as wehhsasst heor akl tABNBEES1iE5Oho@ssngd50k0 . s pdehiﬁgw@mglarméh respect
to the gui de nenbers 240L and 2 February 2006 - 2

section 300 further rearward from the p051t10n 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
g o 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



_, 240R, respectively, until the stoppers 252 of the rajl_ . nenbers 250L and
250R engage the stoppers 242 of the guide nenbers 2402 FER&@MERS wWien t he
stoppers 252 engage the stoppers 242, the drawer section 300 slides
forwardly with respect to the rail menbers 250L and 250R, until the
stopper protrusions 315b cone into contact with the back ends of the

di sl odgi ng preventing edges 253 of the rail nenbers 250L and 250R, and
then nove to the drawn-out position of Fig. 2. Wen an energency, caused,
for exanple, by the running down of. ggobQwer supply, occurs, so that an

ej ect operation is not perforned 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 receivVving
hol e 3182 Ry hECEPEFL3YBLYTHIB 1L 4 BRSSEAPRAES 0252 hRT BBEI FR&Lobj ect to
push the_energen pushi ortion 335 of . the | ock,arm331l, causing the
ook  cnlioBPetfo2bobkaan P SeR phuRfe aEBe LphaPHST anet Bgts RBe BRYAGI g paw
332 and agi r qt Lon 6_of the_ outsid ousing 2 di sengage
fron1eachQ§P§gg.g%ﬁg gggcggﬁkacc Pa%ga FEOPB%rﬁxggﬁs?BﬁagSigggpring 317a,
causes t t d t i 300, p r he

out si de Egagpﬁggzagg'F?ég.H?%gé%g§%9§§§%m?€%eggﬁégsu%?%ggga%giﬁgkéupported

at the bﬁékﬁﬂbﬁUEBaEﬁe0£aiﬂem8H%Qr£a§§0§1&n8fZSBE,tﬁﬁ¥i§19h8fs%BSpQEa“er
section 300. 2 February 2006 - 21 |
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.



A sub-chassis 410, nade of a sheet netal, is supported Jab t he é tom
surface of the tray 310 through rubber danpers 411. Tﬁ sis 410
has a | arge opening 412 that extends over alnost the entire sub chassi s
410. The opening 412 has a substantially rectangul ar shape whi ch extends
from the left front side to the right back side. The opening 412 includes
continuously fornmed openings, that is, a pickup opening 412a that is
inclined with réspect to other portions such that its back edge extends
substantially horizontally, a substamdially sem -circul-ar turntable
opening 412b that is forned continuously with the rear edge of the pickup

opening 412a, and a sled notor opening 412c whose shape is nore than a
nd, portion o

semicircle an f o] nuously th the rea

si de edge of hgﬁglgﬁggg%%eg&hg ﬂ?é ?ﬁi?n@he?gmﬁ?ggfthéSrFBHPOEF% formard
directi ot THE | e ch.th t trudes
upwar dl y of thekgﬁﬁkk gggﬁég 1% ng%l%ﬁg t§}bthF°h§8p§ﬁP%%% f%ggeFﬁ ot her
words, aggighown in Fig. 18,.a stator base 422, which supports a spindle
nDtor‘421, i's affixed to the bottom surface of the sub-chassis 410, and the

turntable 42@néssihbLEAASLEY §9HNREs Wt Dat 5pL8n f4ihecgpindl e motor
421, whereby the turntable 420 is disposed at the aforenentioned position.
An opt i calxtpindsupve@0almodits phsednterasshB-BRagRY8bLE 02 F@heueb)énzﬂgfi - 22,
412 has a substantially rectangular shape which extends from
the left front side to the right back 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



in-a direction which allows it to separate fromand co into_contact with
the turntable 420, in the aforenentioned pickup openiggéﬁﬁﬁﬁyz opti cal
pi ckup 500 is formed by nmounting on a novable base 510 an optical bl ock
(not shown) which includes, for exanple, a sem conductor |aser; an
objective |l ens 520 which gathers and concentrates | aser beans on a CD ROM
on the turntable; and a biaxial actwsor, 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 guided by a guide shaft 531 and a

Phe S d5 B dineRtion U A7,308" kO 2pad0Grohl<End LOYRT Par . and

t he sub-guide shaft S bendi a sheet netal shown in

Fi g. 191n%%?c%$§é%%5%ﬁﬁ%r?&£.%ﬁ%n%éPﬁknhﬁ%Kahbth%r%E@r@h%ﬂt%pﬂ%hde shaf t

supporting plat integrally supports the aforenentioned two

gui de ?q%&h§ 2ptndRg 3324 With the guide shaft support plate.5. 33 and the
integrally supported™gui de shafts 531 and 532 together formng a guide

shaft assenbiye538tidhe gubrep Stefissrepacki Bg Rbaheibg3envhi ch is made of
a springy netal sheet, is forned into the shape of a plate which is

sl i ght | yiovla®ngebalskan ibhanwogthcall anoefgd neft tshewni)ckipchpenicigdésla,
with a guide shaft supporting section 534 forned at the right end thereof,
a sub- gificate esthaiptl e oAN@eiingndactbon183ex? Eabobdeytd®e6 len3 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



"formed at the left end thereof, and a nounting portiog 55 d at the
center thereof in the horizontal direction of the froff® d@@’ eaded

hol es 534a and 535a are fornmed in the guide shaft supporting section 534
and the sub-guide shaft connecting section 535, respectively. The
sub-guide shaft 532 has a guide section 532a fornmed by bending a side

edge of a long plate-like sheet netal into a U shape, and a protruding
nmounting portion 532b formed continuously with the back end of the guide
section 532a. The front end of the-gaidde section 532a is integrally and
continuously formed w th the sub-guide shaft connecting section 535 of the
gui de shaft supporting plate 533. The front end of the guide shaft 531 is

a1 xed ko:ian (8ULsle 3UBL!AUPPRLELDS SERhl @ paidcRha! Bopaubeshalt

supporting e gUI S I X€e gui de shaft_

supporti 'i‘f%r'ﬁl%@lt 'a%”tﬁé“c@ﬁté?ytﬁ&ké@?;?n’@%%s ogiﬂﬁﬂtéi 8Yr2apdbn9, e

screwing. In this way, the guide e sub-guide s a?t 532 are

formed i mhegkabhy eWyth tPRreHadE ﬁbﬁéé §9BRORLENG35R! 8F8 B3BmedheReby the
guide shaft assenbly 530 is forned. The nounting portion of the guide

shaft supper uige phate 53§pbﬁtﬂﬁ?|§66t1@ﬁ 80y SHAt ehkesdBagsigych as by
screwing, to the bottom surface of an edge of the sub- chassis 410 in

corr espostiefiteconhbecthrgceateionf she feopecetllgelpl threpsekupudeni ng
412a. Adjuster screws 537 and 2 February 2006 -- 2 4
shaft 532 has a guide section 532a formed by bending a 51de
y edge of a long plate-like sheet metal into a U shape, 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 sﬁitable means.,
'f;) - such aé 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-

chassis 410 in correspondence with the center of the front

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




537, fornmed at |ocations corresponding to the Iocationé og tgf hr eaded
hol es 534a and 535a in the sub-chassis, are inserted fHEBUERLYEr ew

recei ving holes 413 from above the screw receiving holes 413, and are
separately screwed into the threaded holes 534a and 535a. (Refer to Fig.
20.) Since the guide shaft supporting 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-'gui de shaft connecting section-52% rmove closer to the sub-chassis 410,
wher eas 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- gui dg3gNakh rheANgE! 188a886h50BoPRaspBRYENGBY thaMbRaridAsCRassis 410.
The back ends of the guide shaft 531 and the Sub-guide shaft 532 are

affixed tget Barehabarnddse 434a Npaesispeshftral bib-Ehasbaek apd of the
gui de shaft 531 is received by a receiver section 414, forned into a U

shape fadhsgrtipdaiadtanthéosapdwonetBeving BoLESCS10f Fibm abaker thbase 422,
from above the receiver section 414, and a head 415a of a screw 415, which

has beenssceewedceiting holaki an3, adhdcent sepandtbiii ndrelvedr éoebver
section 414, holds down .the back end of the guide shaft 531 from above
it, wher&hg thheadedkhehdsob3ttheagdi 8a5ahaf (R&84r| soaFfigxed0t.d t he stator
base 422 (see Fig. 19). The sub-guide shaft 532 is affixed 2 February 2006
- 25 Since the guide shaft supporting plate 533 is made of a
sprihgy sheet metal,'when the adjuster screws 537 are
.;ﬁ”) 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 above 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
thé back end of the guide -shaft 531 is affixed to the stator

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



by screwing the nounting portion 532b at the back end he sggmgU|de
shaft 531 into the stator base 422 (see Fig. 19): Flgs ryasy re views
showi ng the assenbled structure of the novabl e base 510 and a rack nenber
550 described later. Protruding guide sections 511 are fornmed at the
right end of the novabl e base 510, with a connecting section 512, having a
connecting hole 512a forned thereln, 29eing forned between these

gui de-sections 511. Guide holes b51lla are forned coaxially in the guide
sections 511, respectively. (Refer to Fig. 23.) Guide portions 513, which

are spaced in the vertical rection.and_protryd I t Qe ot her,
e ThAISE ddranng e S pothioRnoa R, et S PRy Shd SeSRER OLIT

sl i dably |nsert d 4 tgiat w.de | og%%gg¥1% f%'%@% meablEg 4hag)510, and

the gui &' pé?f e “movable “base are in slidably dont act

~with the top, %%d gqtggnbgag??cgﬁegge ﬁBQgﬁgE@hboagge§HQEQUIde shaft 532,

respectively, er eby the op plc supported by the

sub-cha HeP iRy il allse «'sa@ RV abhec aiRgibieie sgai de shaft 531
and the§§£ gU|éi gﬁﬁ%t 532. The degree of'preC|S|on & 'signal readi ng by

the optdLtr ik U0 WHR teRee guade Eedi@MdeBandsaren fivrmeddegr ee of
vertical ness of the | aser beam gathered and concentrated on the CD ROM on
t he turnitabllies 42QhMdia 2 ialielaioradles bas26 510, with a connecting
section 512, having a connecting hole 512a formed thereih,
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



respect to the CO-ROM that is on the degree of vertlcgkgﬁssaﬁgi.the

optical axis of the objective lens 520 with respect t el on the
turntabl e 420. Therefore, it is necessary to make adjustnents or perform
the so-call ed skew adjustment in order to nake the optical axis of the
objective |l 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 between the guide shaft supporting section
534 and/or .t he sub-guide shaft connecd ng 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 abl I, 4. gral fo i.th the spindl tor t is

L xad ZesPiet® tol The E@géﬁﬁzz?ﬁ?ﬁewéiSR-Eﬁscﬁﬁégsﬁagg fpritipa rIll%’r""’r?table
420 and e [ tar,.:421 p [ . 0 oot ak 2 can be
considergg §§nggkgcggr§%ﬁ§|$Fok§§cﬁgjgkﬁg§? ggkghg?%aaﬁgﬁégg%ﬁﬁgﬁiing t he

back endtef +hiae cBURBR ofh2hk eAkntabhbxg@got0 the stator base 422, and the
back end of the sub-guide shaft 532 can be considered as being parallel

to the di sk- pragr&sopé anet 0f s thecéssME-AbLE WaRe Adiiusthestshgrhei ght of the
front end of the guide shaft 531 and/or the sub-guide shaft 532 enabl es
skew adpugfoent the bbecaplegakkpwckipubfehltatini sravppest adkey theFebruary
2006 - 27 ,

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



t he guide shaft 531 and the sub-guide shaft 532. In otag; EE

separately adjusting the height of the front'end of eBﬁP@é 9621t 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
adjustnent in a radial direction. &escription w Il now be given of the
mechani sm for noving the optical 5i@ up 500 in a radial direction of a CD
ROM on the turntable 420. A notor-supporting plate 541, which supports a
sled notor 540, is affixed to the bottom surface of the sub chassis 410,
and t hethleeduibosh580 531pesiit thaedubtguhde shafitnbBar openPhBeZ12c. A
drive gear section 542 is formed at an outer periphery of .a rotor 540a of
t he sIeﬁomﬂsorsﬁperatelmsaﬂouexuegdtheohglghbsPﬁnFﬁﬁlﬁ§°H§IPnPh8
circunference of the sled notor 540. A release camsection. 54 ks f or med
in cont &be @uideasbpft Badean the apbyguiydsr SRBEL| gA2 5&§a§ge
count ercl ockwi se direction side, as _ seen_from ahov driye gear section
542, anédﬂ§s§@9§¢aﬁﬂlélF?nﬂﬁéﬁéiélééFecﬁ%onse@H f?géP?%%PgaB An out er

end face 543a thereof is_located on.the._s cunf re S at,of the
addendukeightcpé BPetﬂElﬂﬁl§Qa§§a53§4ﬁndagget s?gnﬁofgﬁﬁgérgﬁga%e cam

t 43 I te th ddend
Cirol o GRe: RENG: FORSG g?%sc?a%%”%ﬁféh%s”QB%BEQ%ESZ‘% Rggstheytgsseddendum

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



Figs. 10 and 11). As shown in Figs. 21 to 23, a rack ngg%ﬁ;aSQ%)és
connected to the optical pickup 500. The rack nenber 5 St 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 55la
are formed, with a connecting pin 552a being vertically provided at one
end of the connecting portion 552. -| R®erted L-shaped engaging portions
553 are forned 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 owrilgae nacknaenhegr .550, slidably engage the guide shaft 531, and
t he connecting pin 552a, provided at the connecting portion 552, engages a

connecting hohe SH@aniintitegs NoyBbte® t@sen Hdclpfmdimweogi®als pi ckup 500,
wher eby the novabl e base 510 and the rack nenber 550 are integrally noved
S0 as tochbangeitdddtbythbeogtidal phektip58@0and the sub-guide shaft 532. The
rack teeth 551a of the rack nmenber 550 engage the drive gear section 542.
Accordi ngly, Thé¢viagktihensdeditis bk rof aswsthékeicriesin geaitisecti on
542, caysin% ihe rack menber 550 to nove forward. Integrally therew th,
the opti &&Fkpitertp 5bdaj Sopmedprprg loggitudynal direction, at one
face of a rack section 551 having an elongated plate-like
shape. A connecting portion 552 protrudes from a face of
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 ét 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¥) 1 pin 552a, provided at the connecting poftion 552, engages a |
connecting hoie 512a in the movable base 510 of the optiéal
- pickup 500, whereby the movable base 510 and the raqk member
550 are integrally moved so as to be guided by the.guide
shaft 531 and the sub-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



gui ded by the guide shaft 531 and the sub-gui de shaft- and ves in a
radi al direction of a CD-ROMon the turntable 420. A dggémusm%ﬁ)% |l now
be given of the nechanismfor wunlocking 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
support section 351 forned at the frodf end thereof. The support section
351 has a cylindrical shape that extends vertically. A push section 352 is
formed so as to protrude inwardly froma portion, |ocated slightly towards
the SUpp@ﬁidéacbyo@he?»g_&ihreoahrabe 680t 8hqotnkhguyoLBskengnak® 839, of the
top edge of the unlocking arm 350. An inclined face 352a,. which .extends
towards &he havksasni & paainldasrebsibfroedaatptheM bhorhef &aenehbvtibe push
section 352. A pushing section 353 is forned at the outer side of the rear
and of t#20unl ocking arm 350, that is, it forned in such a nmanner as to
protrude downwardly fromand outwardly of the | ower edge, in an opposite
direction frdmdémcription will hwrtsugivahape. tie pusthagi$mcfoB53a, which
is displaced downwards as it extends outwards, is fornmed at the 2 February
2006 - 3@nlocking the drawer 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



upper face of the pushing section 353." A support shaff 416, which is
vertically formed along an edge of a sled notor openi A§eRM8E 2406 he
sub-chassis 410, s rotatably fitted into the support section 351 of the
unl ocki ng arm 350, whereby the unlocking arm 350 is rotatably supported by
t he 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 notor opening 412c of the sub-chassis 410 and the
rotor 540a in the sled notor; that +h&80push section 352 is located in a
cutout 412d in the edge of the sled notor opening 412c; and that the
pushi ng section 353 is located in a cutout 541a in the notor supporting

plate 54L,n.Wen an,endnaf ohbE: HE! 96Ki g 25833580 is rotated towards the
R Bt'Ton §5§ C

sl ed notor, the pushing se cones 1nto contact with the back edge
of the cutoutsS&dfnotesiehye | 418 i &Ptad Ilrtdidhil tf&ﬂrﬁ@&tagsh%so t hat

the unl ocking arm350 wll not <conme into contact with the rotor 540a of

the sl edafDb@ge5d48. a dneaPrsbbPlopahengose28f ihhenenkeskingsaim 320,
positioned in this manner, has one end di sposed so as to cone into

contact Wkt hotheapughrpetéaoinBa3teé shppbotksactidRl3si oot bReebel ow or to
be located in the vicinity of the push portion 333 of the lock arm331. A

descri pt unhowklihgnamb250i vehenébrnthiel ockookingpermt 3b0 by t he
above-descri bed unl ocki ng mechanism with 2 February.2006 :

rotatably supported by the sub-chassis 410 and the motor
__ﬂ.) ~supporting plate_541. It is to be noted that the top edge
S 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
portion 333 of the lock arm 331.

| A description will now be given bf an unlocking

operation by the above-described unlocking mechanism, with




i;i)

- 31 reference to Figs. 25 to 27. As shown in Fig. 25, when the optical

pi ckup 500 is positioned at the innernost periphery of Fehruapt 2808at i on
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 counterclockw se directi.on
side, whereas, as shown in Fig. 26, when the optical pickup 500 is at the
out er nost. peri phery of an information recording area of the CD ROM 600,
the rel ease cam section 543, provided3sat - the rotor 540a of the sled notor
540, is located near the push section 352 of the unlocking arm 350, as
viewed from the clockw se direction side. Accordingly, during the time in

whi ch the tical pi 50 reading a signal fromthe CD ROM 600,
novenent SEQFEQC?OES g%ﬁﬁa g? ?ﬂegzred nmotor 540 in no way affects the

unl ocki ng ar 5 t e ggﬁér nel 320
causes tge sr%% &1 e%floﬂf‘]% h%r‘tjh"gl?érgﬂfﬁ% 1E-Q;]?ugrﬁeltb}foc %omlts
posi tion éBQ‘é’E!ththE tRg 1ﬁRle-JH tﬁ&fﬂp ofpaﬁksaﬁfé%a@sss out ward

fron1the out er nost peri phery o on recording area of the

CD- ROM 698coMaanyhbt-6a 88 aSBQMQoMnsEbgon2€heth@rﬁeaBaée4gan1@ﬁ@tlon 543
pushes the inclined face 352a of the push section 352 of the unl ocking

arm 350, eagdsofigthBeadiveckbag S£81t86R $82batr ohat elockkight |y cl ockw se,
as viewed fromthe top thereof. 2 February 2006
direction side is located near the push section 352 of the
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.



- 32 Rotating the unlocking arm 350 cl ockwi se causes the portions that
are higher than the pushing face 353a to oppose the p&gﬁbﬁﬁﬂﬁﬂgﬁ 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 |ock 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 paw 332 and the engagi ng
protrusion 216 of the outside housing 200 di sengage from each ot her. The
action of the injector 317 and the-edtension coil spring 317a causes the
front end of the drawer section 300 to protrude fromthe outside housing
200. Immedi ately after the drawer section 300 protrudes from the outside
housi ng 200 th&tst PO 1R A0k P Gt £Sm CAHF kv SEkwi¥Bi §AusasiSese L he opti cal
pi ckup 500 to nove, Tor exanple, to a location i-n correspondence wth the
i nner NnospoRehbRBetKall aranhighermehhANthecphsdhifigarageofissheteD- ROM 600,
that is to a.location where TOC of the CD-ROM can be read. This causes
the rel eapposamthechuen p43tlionMeys apayhér dockhermusBlseat bodeB852oof the
unl ocking arm 350, so that the resilient force of the conpressive. coi
spring 34ausaushs phehlingkface 3834 to pousk. bhekptishi pertipgi A3B positi on,
that is the engaging pawm 332 to return back to the position where it can
engage t hpwemdagiwhgrpbyt thei back16ndf of heheulerliearmodsingokebesThe force
of novenment. thereof acts on the 2 February 2006

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
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- 33 pushing face 353a of the pushing section 353 thro¥gh.the (fush
portion 333 of the lock arm 331, causing the unl ocki ng? F&PHags84% rot ate
to a location where it can contact the back edge of the cutout 541b in the
not or supporting plate 541. Wen this causes the drawer section 300 to be
pushed again into the outside housing 200, a |ocking operation is
performed to keep the tray 310 conpletely housed in the main space 230 in
t he outside housing 200, that is to lock it in the housed position. Since
the horizontal width of the tray 3103i3s-snaller than the dianeter 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

L e e
T e T e
section agk 3gb theroPRtbCeb Bl SKURCEO. uhiy [ 9¥i 48l coh® g9 ghby with the

rotor 540a of the sled notor 54 hat e rotation of the sl.ed notor

540 is dbagrtbigkl 8psthét edebart Hg19" ii{etﬂéar'ho€8§t gaﬁpm‘éﬁgngTﬁga&@ck
section 551 of the optical pickup 500 is noved forward by neans of the

~drive gendlsecwhen bd2s chlisesbyheh@riwsingetbeonegot toenaf ptibreapti cal

pi ckup 500 and allow ng rapid seek operations. 2 February 2006
again 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. .



- 34 In addition, since nothing which causes backlash is provided in the
area extending fromthe sled notor 540 to the drive gebebryatd08f 542,
error in nmovenent of the optical pickup 500 with respect to the anount of
rotation of the sled notor 540 becones very small, thereby allow ng
accurate seek operations. Further, a nechanismfor elimnating backlash,
required in conventional disk drives, 3does not have to be provided,

t her eby reduci ng the nunber of parts, costs, and-disk drive size. Stil
further, according to the foregoing enbodi nents, when the drive gear
section 542 isg,di I N s rﬁﬁggﬂﬂf - Wt 'ﬁgﬁyt ter of the
range of mvzrr}e%?@g?f?%énsfgg‘%sectl on g@%‘%iﬁ t he l?)E{péf’lﬁ:egI&IDpji"aéckup 500
moves framothigeunNRar tREr hPBET ¥xtOnb 8o Obk6h BREI PYEAYMOEtoraBsbnter mati on
recording area of the recording nmediumdisk 600, it is possible to reduce
the | engtheolirtike Gack seetion spdl terbheifl RbWUMRhA€0oEr €He Shtliktalurt her,
when the direction of novenent of the optical pickup 500 is set obliquely
to the dpiegtiposoof witRvesaepéceftéhehdr aneunsecti oot&00ont bat the, when the
direction of extension of the guide shaft 531 and the sub- guide shaft 532
i S set oblequmbyotroS5#bebdcoeesi varefsmabyentherebyt aklodwamer aseoraba 300,
so that the sled notor 540 is disposed in a triangular dead space produced
at the sebkchpeshtidng, |Furtheoussibhechanisdutertabinbrakdngal 2 February

2006 backlash, required in conventioconal 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
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- 35 wdth of the,. tray 310, that 'is the size of the drawer_ _section 300
in a direction perpendicular to the direction of novehERRUBNA¥6f. In the
f oregoi ng enbodi ments the drive gear section 542 was formed integrally
with the rotor 540a of the sled notor 540. Al that is required is that
the drive gear section be integrally forned with the rotor, so that, for
exanple, with the rotary shaft of -the rotor being formed so as to protrude
towards or away fromthe rotor side, the drive gear section nay be
press-fitted and affixed to the rotarygsshaft. In the above-described disk
drive 100, skew adjustnment of the optical pickup 500 can be perforned by
adj usting the space between the sub-chassis 410 and the adjustnent end of

t he guide, shaft 531 and/or _the adjustnent end of the sub- QUIde shaft 532
as a resﬁ%@thO?oF%?rﬁﬁaYhélﬁdjﬁ%¥Erl§c?%%/5%@9 ohdFR® €RB¥SHj uster screw

537. Theref sub-chassis 410 flat,or that

preci se as® ? ﬁd?%in%?oﬂ fﬁ%cgﬁg%rp%ﬁéﬁ%d*?%%?¥hﬁo %g f AP THEERDD 0 can

be kept 6%%§a{ {ﬁth rfspect to the information recording surface of the
% \s 75°¢ fadiating. This results in increased yield of the

b h
rsrﬂnbgrazfsmdll&so é{gaves g*élr%gg ‘%ﬁ%@“é (ca}:sgcﬁgﬁagienbo rrent Lgﬁkﬁgu zg:ﬁgter_
adj ust mephs epGemOd 1N GHATEY SPREL ORd APl hes§aDsHULHE glgabrw%y 2006

'540.. All that is required is that the drive gear section 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 adjueter 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
diek drives.

In the above-described embodiment, although the

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



- 3 6 - shaft 532 were supported at the sub-chassis 41 hrough the guide
shaft supporting plate 533, they may be supported dirgé%P9m882W%%
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
addition, in the above-described enbodi nent, although the |ocations of the
adj ust nent ends of both the guide shaft 531 and the sub-guide shaft 532
were adj ustable, in other embodi ment’s 3& ther one of t hem may be nade

adj ustable. Figs. 28 and 29 are views showi ng a second enbodi nent of the
present invention. The second enbodinment primarily differs fromthe first
enbodi nentShiag tt B82f wemeobuppersell gti theshabt chdbeist hev pAFbEgAT €hal Most
the..same as those of the first enbodinment. Therefore, only the

af or ement iI99AE8 sShpssi RPReTpaNy pilhtebB3desthepedaynbdetapbor€elier parts

correspon%%gg to those of Fig. 1 are given the sane reference nunerals,
and will GEldeb¥r thedspbrehasaiguitle thasuci18, mahineh tBatmtbBeof a

nmetal and _is CELindgical i n_shape, is disposed along one of the side
edges of 3SR%GfehrfigeRedbweent he adpuekakkes withowtt khpouhe efidgubdet he

gui de sha%ha%go Qeing affixid to_the bottom surface of the sub-chassis
410. A suB-guidBUBRRFtIBIPIated3}rally formed with the other side edge

of the opening 417, of, fhe S:ll.an_t(inaasa%osvedf—]d%s.c%:‘i%eeq{ uean{tyodzi(%noe%t .
although the locations of the édjustment 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

Ci») reference numerals, and will not be described below.

A guide shaft 710, Whidh is made of a metal 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.



- 37 More specifically, an edge of the opening in the~'sgb-ch ssis 410
is.bent into an L shape in transverse cross section, afdePRRE r edge of
part 721 which extends horizontally from the bent edge is bent upward into
t he shape of an inverted U in transverse cross section from bel ow, whereby
the sub- guide shaft 720 is forned. The guide shaft 710 is slidably
inserted into guide holes 511a and 511a of the optical pickup 500, and
guide portions 513 and 513 are in slidable contact with the upper and

| ower faces of the sub-guide shaft 72037whereby the optical pickup 500 is
novable in directions in which it conmes into contact wth and separates
fromthe turntable 420. Figs. 30 to 32 are views show ng different

modi fi catMgas Hed 18 SHb~AUIZe ft.r Bha 30 is a.vi show ng a sub-gui de
shaft 730 thatsgfs “¥or rregg'bﬁbgn |né)fa€sr%ee et Jirhtq:\é\{ea'sﬂvgs'ﬁ:gﬁgsi%
transver sS40 QrOIereGtN an 10 shabel £ show syb-gui de shaft 740
that is fornmed by folding a sﬁee elrrg'tnglt\guag‘l\(,)gn |tselr1-%.°q~ﬁ é%c%iq%, &8 ew

showi ng abeulwgtirdedalds 7ot ooregn iy kendiig %ogf]%ﬁtélaﬁgl&%’ Qf;ﬁ%g Shafts

substantially cylindrical shape. Qobviously, the nodi
730, 740 thendents@dgehden bef tFugwardl ihdo32he @R iotely 13y ieabl e,
not only to the second enbodi ment, but also to the first 2 February 2006
in transverse cross section from below, whereby the sub-
guide shaft 720 is formed. |

The guide shaft 710 is slidably inserted into guide

Fasesriyl

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




- 38 enbodi nent. As can be ufiderstood fromthe foregojng description, in
t he above-described optical pickup 500 guidi ng nechani ﬁ%bnﬁﬁéz - gui de
shaft is forned by bending a sheet nmetal, so that when it is forned into a
cylindrical shape it can be produced at a relatively low cost. In
addition, since netal sheet is used as material, the sub-guide shaft has
sufficient strength and has good tenpgrature characteristics. As regards
the way in which the optical pickup 500 can be nmade to occupy only a
limted | ocation, either the guide shaft 531 or the guide shaft 710 is
formed into.a c¥lindrical shape in order to limt the |ocation occupiable
by the SB%PgéweBiCkup 500 in all directions perpendicular to a direction
of novenent e f. . so-that. no.pgoble ise n sub- gui de_shaft
532, 720, 73 Q égg,b%r%?tso?ge Or't‘otrpfs‘?’ ?nfcfret%oew c%‘%%l%ﬁl clc%gi abt e by the
opti cal +pi.C (0] L0 L.Legtio p i o} krection in
whi ch tﬁgbgéﬁggésﬁSFFP%Q%Eogb%Egg%UP%%R§%a$Q97§§£?%n ig%ggggiéﬁ'description
will nopwhhe sahbVens prdee i ps e [ i ogewWi th
reféren%%atgggigg}QEBQE%gtB%? @?ﬁgég?gi gé?égﬁ%fétﬁga%ﬁi@%Eg%bog?nent
di ffersthaemehbat ief isheotheat 188808 8PN naRitAE LREKeNBEh8ahSBrand the
unl ocki ng nechani sm used for unl ocking the | ock mechanism which |ocks the
tray atpirbaubedsed posélheivelhelrparésstot hes ddantide, | sckcarmbaal sm and
t he unl ocki ng nmechani sm 2 February 2006

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 inven;ion 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

- other than the lock mechanism and the unlecking mechanism



- 39 are essentially the same. Therefore, only the | ock and the unl ocking
mechani snms Wi ||l be described in detail below The par??eéﬂﬁﬂégﬁﬁnding t.o
those of the first enbodi ment are given the sane reference. nunerals as
those given to the corresponding parts of the first enbodi nent, and w ||
not be described below. The [ock nmechani sm 800 of a CD-ROM drive 100A
conprises a lock arm 810 provided at a tray 300, and an engagi ng section
820 provided at a bottom chassis 210. The engagi ng section 820 is a
plate-like section formed vertically fPoma | ocation near the left side
face 214 of a main section 211 of the bottomchassis 210. It has a main
section 821 and an inclined section 822 that is integrally fornmed with the

main sectaom $2denTiml ni the esdne®n SfHeLxt@rdlS drlLy hend ordak dagddefpackwar d |

direction, and the inclined section 822 extends froma front edge of the
main  sedBiReiglg e ohant smandi Bl i htdesdeibamrds . adtei bas&i owdgerndg2la of
the main section 821 serves as an engagi ng edge. The |ock arm 810 is | ong
and ext e iSuErRsRAnding ta Hehdsr vt dehen cE btk veasbdfimeact iore and i s
rotatably . supported at a portion near the left edge of the |ower surface
of the tr %ﬁ&h%%%i EmNce pruner giotas Howge givesssiozitied with t he
| ock arm 810 which .is biased thereby so as to be rotated countercl ockw se

“as seen fTOMabRPEiNge PadE o el 118 trapmestinezdne 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

l lock arm 810,



- 40 An engaging pawl 811, which engages the engaging edge 821a of the
engagi ng section 820, is formed at the left face of thEehEaw 298 portion

of the lock arm 810, and a push section 812, which protrudes obliquely
towards the right and forwardly, is fornmed at the front end portion of the
| ock arm 810. The engagi ng pawl 811 has an engagi ng face 81la, which
extends virtually horizontally, and an inclined face 811b, which extends
obliquely towards the left and rearwardly fromthe left end of the
engagi ng face 811la. O the guide portigons 513 of the optical pickup 500,

t he | ower. guide portion 513 serves as unl ocki ng neans. As the drawer
section 300 is pushed into the outside housing 200, the inclined face 811b

f th i : fot | .arm.S8 - i t ith th
ol gt st aond) B Btk bd, piln 8f | S USGRa L0 e | i sll Adadt Mol 0S
i q q ot h s . . i ned
Soat | on” 82080 oeO BB bRE1 BLORbaPYOhNERD | Ok Bbofichnfe Bhe 10Py BALETC]

tovards blge thackedirdend! pbPeioRULE! 8 NPYSKNErR08a0WNLhE Atphohates
slightly clockw se. Thereafter, at the sanme tinme that the drawer section

300 reaegkesibhsshoyseHiBASHHbOPudbECoB19§GENg tawaradlenel rifet Legk arm
810 arrives at a location corresponding to the |location of the engaging

edge 82l&ocoWartityengagfagmeacat othe 8PPonthenaf poetibheot otke arseR10, as a
result of being .biased, rotates counterclockw se, as seen from above the 2
Februarya2@0810. The engaging pawl 811 has an engaging face 81l1la,

- which extends virtually horizontally, and an inclined face

50

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




- 41 lock arm 810, whereby the engaging face 81la of fhe |ock arm 810
engages the engagi ng edge 821a of the engaging sectionipggygwﬁﬁﬁ causes
the drawer section 300 to be | ocked at the housed position. A description
wi Il now be given of how the above- described | ocking nechanism 800 is

unl ocked. As shown in Fig. 33, when the optical pickup 500 is positioned
at the outernost periphery of an information recording area of the CD ROM
on a turntable 420, a guide portion 513, at the | ower side of the optical
pi ckup 500, is positioned near the back side of a push section 812 of the

| ock arm 810. Therefore, when the optical pickup 500 is reading
information carried by a signal fromthe CD-ROM the novenent of.the

opti cal qpi 5 i n fects the |.ocki operation_of .the | ockin
nechani &9 ogﬁ%%gﬁw yher %h?h - Shgpadg, £85°384 18 SfhdRodOSH G5 ¢ | on.
Pressin N 8| b 0 . fro anel 0 a _sl.ed _notor 540
to rota?é®fS§Fﬁ§%si#hkh%ngéé%ggrgpggk%?ég g%rgc igﬁggéﬁﬁﬁifgqﬁﬁﬁhion of

Fig. 33820Gaushag bhasest ifal aRhekYP salQiba ABYe+aubRanRdl; egfeﬁP%EﬁfGOO

out ernost peri'phery of the information recording area 0
During hbusetd pesithien.the guide portion 513, at the lower side of the
optical pickup 500, pushes the push section 812 of the |ock arm 810, the

| ock arm 810Ard@¢atesptioskwi BB, né% BeegiteRdLlMe the Apskear m 810 (refer

to Fig. 2 February 2006 _

described locking mechanism 800 is unlocked.

?f;) .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 signal from the CD-ROM, the

movement of the optical pickup 500 in no way affects the -

| locking operation of the locking mechanism 800 which locks
E 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]




- .42 34). \Wen the lock arm 810 rotates. cl ockw se, tE? ﬁqrﬁ%ﬁgi@ﬁ face
8lla thereof rotates towards the right and di sengages § gagi ng
__.edge 82l1a of the engagi ng section 820, so that the drawer section 300,

whi ch has been | ocked at the housed position by the | ock nmechani sm 811a,

i s unlocked. Unlocking the | ock nmechani sm 800 causes the front end of the
drawer section 300 to protrude fromthe outside housing as a result of the
action of the extension coil spring-34Za- During this tine, the clockw se
rotation of the sled motor 540 causes the optical pickup 500 to nove to,
for exanple, a location corresponding to the innernost periphery - ..of..
the infoyymation - r.-ecord:ng: area of the CO-ROM b0G.,... that As- to a

| ocati on Where TOC of the CD-ROM can be read. This causes the guide

portion 513,Wﬁg¥1t gﬁel WL Si-fes9b E@%Et%%t &%'qk%k up 4 Of?l‘tg%ﬁg‘%?r ate from

t he back side o push Ssection arm esult of

whi ch t i de0@h 181 EnBHRdENFotstdY AAhils i O OThAPId3 SALGAi T Ot at e

back to its original position, that 1s'to ocat 1 on engagi ng

face Bl¥aonl theechgaaaing il oAb HARIRNGAGM] % S0GAGH Y esige §2la of
t he engaging section 20 of the outside hou5| ng' 200. Therefore, when the

. draver thedt ithe AQAwes pBestadn How .t RIGH Jidde dunisi 120, at téee | ocki ng
mechani sm | ocks the tray 310 conpletely acconmpdated in a main space 230
of the bgusiedephsitiong BQOth2 Helokuaech2(iGm 81la, 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.



- 43 As can be understood fron1the f or egoi ng. descrlptlo accordlng to
the disk drive of the present invention, the unlocklna ﬁ@ %

unl ocking armin the first enbodinent, and the guide portion 513, at the
| ower side of the optical pickup 500, in the third enbodi nent) which
operates as a result of driving power of the sled notor 540 unl ocks the
| ocki ng mechani sm whi ch has been | ocking the tray 310 conpletely housed in
t he outside housing 200, thereby making it unnecessary to provide a drive
source which is designed specifically for unlocking the |ocking nechani sm
For this reason, it is not necessar$3to provide space for a drive source
whi ch is designed specifically for perform ng an unlocking operation,
thereby reducing the size of the disk drive, and, particularly, making it
easi er to Asedizee dehedu e rebnt ft?led'f%&e@ro'l\ﬁ% R &l W 319 use Of

fewer parts. In the case where a solenoid or the like is use

possi Hecamiiprevient thidadd sic kimgraresh anis mrdsdir lmix_ﬁé‘;kt%n,ur@gpect edI y due
to shock, thereby ensuring |locking of the tray at its housed position.

Al t hougﬂqqkmhnaﬁns hiet fzeb owretaldsiarg kadh eitb adiaTditrs t kenbd @igkdtg, mechani sm
i s unl ocked when the optical pickup 500 noves outwardly of the outernost
per i piddy re tgildg magrtiean dnl3.eedr diheg laves ofideheo OBHROMMAGKaY he present

inventloazls not limted thereto. Therefore, in other 2 February 2006 _
pic up_SOO. in the third embodiment) which operates as a |

— vt

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 uniocked
unexpectedly due to shock, thereby ensuiing 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
moves outwardly of the outermost periphery of the
information recording area of the CD-ROM 600, the present

invention is not limited thereto. Therefore, -in other



- 44 enbodinents the |'ocking mechani sm may be unl ocked when the optlcal
pi ckup noves inwardly of the innernost periphery of thESPHESY
recording area of the CD-ROM ‘I n addition, although in the. foreg0|ng

description the present invention was applied to a COOROMdrive, it nay be

applied to other types of disk drives in other enbodinents. -2 February
2006 45 1. A disk drive, conprising: a turntable for holding and rotating a
di sk; a pickup for reading information carried by a signal from and/or
recording information carried by.a si-gaal to the disk held by said
turntable; a feed notor for noving said pickup in a radial direction of
the disk held by said turntable; a first gui de shaft and a second gui de

;??‘;‘ItgLf’%@béﬁiﬁ{%ﬂgﬁZ@fgg. §o8ELRy itbbrad EnchRyobenhot ERRA"VEG 1B L oni ng
adj usti ndoBeRRs: B R PhAGLLI1 LS 81 0%hs EAE PhnBlnbERShaRUBHAL ST fi TSt

gui de shaf cond guide s ina |re I on the

other endthe £9§8rmh@i8n098é§£&1M§tQré&dofGEﬁéaES -Rogm the di sk. 2. A disk
drive according to claim1, wherein sald .position adjusting nmeans

conprises -a rapidd@¥isPRAIEHAGIP! Bl SchdDERESSh 18y c‘i’e&é‘ﬁfﬁtionf@ﬁe
supporting a novabl e end

present invention was applied to a CD-ROM drive, it may be

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




side of said first guide shaft and a novable end side. of said_ second

gui de shaft; and a first adjuster screw and a second . AdER&4EEY 2% ew, sai d
first adjuster screw being used for adjusting a space between the [
supporting section of said first guide shaft, supported by said supporting
pl'ate, and the chassis, and said second adjuster screw being used for 2
February 2006 46 adjusting a space between the supporting section of said
second gui de shaft, supported by said supporting plate, and the chassis.

3. Adisk drive according to claimss., wherein at |east one of said first
gui de shaft and sai.d second guide, .shaft is integrally formed with said
supporting plate. '"4. A disk drive according to claiml1, 2 or 3, wherein

said positian agdj i Ag. -means _is_provided outwardly-of the outer
peri pher al ghggxggg%Té§h|?§kcﬁgpal%§m%aid turntable in order to adjust the

degree of verti  of  the optica xiLs of a.light beamw th respect to
a signal in%%f%%?#%ﬁfgf%%ﬁﬁl|ﬁég u?(%éggg 1%%éigpfk’that the light beamis
i rradiating. to any .0 of the preceding clains,

wher ei n oneEégﬁcgyggéﬁ%;géaﬁgpsgﬁﬁfgag_éPP‘%&1 §iePEnd SE¥£§aid second gui de
causes rorarrarcor Sl ThrdBR ! SR i3 AR Brng o any one of
the pr %%Q' R%1a by said turntable;
a feed motor for moving séid pickup in a radial
direction of the disk held by said turntable; |
a first guj:de _shgft a’nd_ 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 sait.i'
position adjﬁsting- means compfises -a regilient _'supporting
plate, mounted to -a 'chassi;s, for supporting a movable end

 side bf said first guide shaft and a-movabie end side of said
second guide shaft ;7 and a first adjuste.r_ screw and a seconci
.adjuster screw, said first Iadjuster screw being used for
adjuéting a space between the supporting section of said
rfirs_t guide shaft, supported by said supporting plate, and

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



clainms, wherein at |east one of said flrst gui de shaft %nd 2 February 2006
47 sai d second guide shaft is formed by sending a metaf "eP&a®Y 200Ghereby a
bent portion is forned so as to face the other of said first guide shaft
and sai d second guide shaft. 7. A disk drive according to claim®6, wherein
said hent portion is formed integrally w th the chassis. ABSTRACT . A
di sk drive including a turntable for holding and rotating a disk, a pickup
for reading information carried by 4 signal and/or recording information _
carried by a signal to the disk by moving the pickup in a radial direction
of the disk that is held and rotated by the turntable, and a feed notor
for noving the pickup. A drive gear section, which .engages a rack of the
pi ckup adiiystinegral $padeor hetdvadrt hthe opporofna sketiomt of. shidaxi s of
rotation of the sled nmotor is disposed parallel to an axis of rotation-of
the te&eacedl guidhesith§k deupmermekedyi sapdssuppertingpesiaran s@ekng
operations at a high speed, to reduce errors in novenent of the pickup,

and tothehchnﬁﬁxﬁ .ze reduction.

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, v\_rherein

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
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47

said second guide shaft is formed by sendiﬁg a metal sheet,
whereby a bent portion is formed so as to face the other of

said first guide shaft and said second guide shaft.

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

portion is formed integrally with the chassis.






