17 March. 2006 - 1 - DISK- DRIVE BACKGROUND OF THE INVENTI?N hﬁ*%ld of. the
| nvention The present invention relates to a novel disk d h@g

specifically, the present invention relates to a technique which allows

hi gh- speed. seek operations, a reduction in pickup novenent errors, and
Ssize reduction. 2. Description of the Related Art There have been
conventionally used two types of nechanisns for noving a pickup which
perfornms reading of information from and/or recording of information to a
di sk. They are the rack-and-pinion aethanismin 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 nmenber of a pickup is noved forwardly by neans of
a lead screw. In the rack-and-pini%%Kﬁ%&H%&%snl 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- andBncngg@Uﬂﬁcbpnyﬁﬁ]IﬁVEp@ybgl|ty of reduction gears are interposed
betmeen the 17 March 200 '
1. Field of the Invention

The present invention relates to a novel disk drive,
More specifically, the present invention relateé to a
technique which allows high-speed . .seek operations, a
reduction in pickup movemenf errors, and size reduction.

2. Description of the Related Art

There have been conventionally used two types Bf
mechanisms for moving a pickup which performs reading of
information from and/or recording of iﬁformation 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 pinibnlgear,
and the lead screw mechanism in which a nut member of a

‘pickup is moved forwardly by means of a léad screw.

In the rack-and-pinion méchanism, the rotation of the
motor is slowed down and transmitted, throdgh a plurality of
reduction gears, to the pinion gear which engages the rack
gear of the pickup.

| This, however, causes the seek time of the pickup to be
lengthened.

In addition, in the rack-and-pinion mechanism, a

plurality of reduction gears are interposed between the




notor and the pinion gear, so that the total backlash beg e@k%%g gears is
I'ncreased, resulting in a larger error in novenent of tH‘_ FERUP°wi t h
respect- to the nunmber of rotations of the notor. Wen an attenpt is nade
to el'im nate backlash, which causes errors in the novenent of the pickup,
between the gears, a nechanismfor elimnating the backlash is required,
so that nore parts are required, the nunber of manhours required for
assenbly is increased, costs are increased, and the disk drive becones

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

w th respect to the nunber of rotations of the notor is small, so that,
here again, the seek tinme is |engthened. In addition, the disk drive
becomes ﬁBtSEe&na!E‘?é Hiﬁiﬁoﬂréé&}”&&'_ﬁ%{t Y‘E}#é'f@téffﬂégﬁiégﬁ' to or

readi ng recorded inforhation froma disk, information i1s witten or read
by 1mOVi NgedwBefktRe | Jodrs afls A ndtd£6dd ONcu1 tiify HgKa 18rQEA&rtOrWite
and read information to and fromthe disk, 1t I'S necessary to accurately
irradi at gn ©evem&XaNPf ethé Lk S AFBEh e d sk frOM K enRhsks o £
perpendicular to or at a specified angle froman information recording
surface pbtéheodsséf tihe stetor. di sk drive, in order to allow. the pickup to
nove freely fromthe inner periphery to the outer periphery of the disk,

t he pickup | Hhpn dad aldienptt vics guidee tohafltiminate Maaklaz006 which

causes errors in the movement of fhe pickup, between the
gears, a mechanism for eliminating the backlash is required;
50 that more parts are required, the number of manhours
required for assembly is increased, costs are increased, and
the disk drive becomes larger.

In the lead screw mechanism, the amount of movément 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

‘written or read by moving a pickup in & radial direction of

the disk. 1In order to write and read information to and
from the disk, it is necessary to accurately irradiate, for
example, laser beams,.emitted,from the pickup, perpendicular
to or at a specified angle from an information recording
surface of the disk.

In such a disk drive, in order to alloﬁ 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 noved as a result of transmtting driving power of t or r the
|ike, to the pickup. In conventional disk drives, the tmb”&ﬁ?ﬁ%mpﬁafts,
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. zchassis. Wen the degree of flatness
or the dinmensional precision of the chassis is reduced, the degree of
parallelismbetween the guide shafts and the stator base is also reduced,
causi ng, fﬁr.exanglﬁ, | aser beggs %ron1the, ELCKUE to strike the .-

i nf or mat 78N F2cBPUPRGAEuP s BEBUGF ChelTaNSRAGHEPHuEryViROh@CWFa P& tical I y
(angle f he _v [ wi || gﬁrein ter be referred to as "skew angle").
When thé$§€%£va%5|gﬁ egg%%s Ar © ?ﬁgﬂﬂgrfornance of the disk drive is
greatly reducgg. Nt ai. e f rFagge a LLities gf the
di sk drive, it i%ﬁ#kéﬂéééﬁ%fto ]géghsﬁ%p%kgﬁééﬁﬁ e’C %éegﬁg%kfér3sﬁ maki ng
the chasghs §8idifl ASePOSSKR) e A0d,i1f a4 PFEASLEBYSq Lse ossi bl e.
Therefore, | .%ecg%es eS?ffi%%ft to prod%ce p%e ggasg?sﬁbgﬁgzsfg§§feld and
. t2 ng d ' S dEbYLL YRG! Endr CurRERSES, thd ShERKE NGkt a i birkC bl altd oh? o¥ar ch

: the disk, are mounted to the chassis.

For thié 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 précision of the.
chqssis. When the degree of flatness or the dimenéional
precision of the chassis is reduced, the degree of
parallelism between the guide shafts and the stator base is

also reduced, causing, for example, laser beams from the

pickup to strike the information recording surface of the
disk obliquely rather than vertically (angle from the
.vertical will hereinafter be referred to as "skew angle®).
When-t?e skew angle becomes 1&rge, the performance of the
disk drive is greatly reduced. |

In order to maintain the performande capabilities 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
dimensions as precise as possible. Therefore, it becomeé
difficult to produce the chassis, chassis yieldrand thus

disk drive yield are reduced, thus making it difficylt to



produce disk drives in large quantities, and increasing ¢ S.. ?WARY OF
THE | NVENTI ON Enbodi nents of the present invention seek Hgiﬁﬁﬁﬁﬁw

possi bl e to perform hi gh-speed seeking operation, to reduce the anmount 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. Disclosed hereinis a disk drive in which a
drive gear .section which engages a_r%qk of a pickup is formed integrally
with a rotor of a sled notor, and a rotary shaft of the sled notor is
provided parallel to a rotary shaft of a turntable that holds and rotates

a di sk thatq \ ecqr gi I MmAccoLdin Lot he disk drive
discloseg, t?ﬁ?ﬁ%?gﬁﬁgﬁve%fgﬁhgés egﬁggﬁgﬁjé%'tégﬁs%$¥¥%%§g%£ectly to the
rack of ed®ts-pickup. Al so disclosed is a disk drive conprising a pickup for
reading information carried by a signal fromand/or recording information
carried by a signal to a disk by noving the pickup in a radial direction
of the dPYRMARGtOF SFHEZENYENRECY ot ated by a turntable; and two guide shafts
for allowing 17 March 2006 - 5 the pickup to be guided; wherein one end
of at | east @ambcdfiments of the present invention seek to make it

possible to perform high-speed seeking operation, to reduce
the amount of error in the movement of the pickup, and to
achieve size reduction.

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

Disclosed herein is a disk drive in which a-drive gear
section which engages a rack of a pickup is forméd
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.

Accordingly, in the disk drive disclosed, the rotation
of the sled motor is transmitted directly to the rack of the
pickup.

Also disclosed is a disk drive comprising a pickup for
reading information carried by a signal from and/or
recording information carriedlby a signal to a disk by
moving the pickup in a radial direction of the disk that is
held and rotated by a turntable; and two guide shafts for

allowing




the two guide shafts is fixed and the other end serves aé?%ﬂ q%bgstnent
end, with the position of the other end being adjustable’i 3‘ ection
which allows the other end to come into contact with and separate fromthe
di sk. Therefore, the disclosed disk drive o allows adjustnent of the
orientation of the pickup wth respect to an information recording surface
of the disk after manufacture, that is allows the disk drive of the
present invention to perform skewadjustnent. According to an aspect of
the invention, there is provided a disk drive, conprising: a tray for

hol ding a disk, said tray noving between a |ocation where said tray is
drawn ouhef parkap ootisé dguhdesi ngheraind and esal bdnabhéeessabdetofly is
housed in the outside housing; biasing -nmeans for biasing said tray to the
| ocat i orthehéwe guidetskglftis. igirffwecownd gheookhay emdhesi e fay drocki ng
said tray at the |location where said tray is housed in the' outside

housi ngadautslyrnﬁpabﬁ@df ofikBl Bhagrandtion 1 dge thisiendy Bsideup for

e 1 Gl CABLP g & (0 T Lot By oM tR AT ST 1 4P A ol O
dlreCthgt%fsbﬁgagtsgth %ﬁhkg%ﬁgﬁékél%fg%ggh% Qisk . March 2006 - 5a a feed

nmot or fOr sai
Therefore, the disclosed disk drive o allows adjustment

of the orientation of the pickup with respect to an
information recording surface of the disk after manufacture,
that is allows the disk drive of the present invention to
perform skew adjustment.

According to an aspect of the inventioh, there is
provided a disk drive, comprising: f

a tray for holding a disk, said tray moving between a
location where said tray is drawn out from an OLItSfi.de housing
and a location where said tray is housed in the outside
housing;

" biasing means for biasing said txray to the location

where S_a._id tray ig. drawn out;

a locking mechanism for locking said tray at the
 location where said tray is housed in the outside housi;'lg ;
a turntable for holding and rot.at:i.ng the disk;
a. pickup for reading information r_carried by a signal
fror-n'and/-c;r recording inforr_nation ‘carried by a signal i:o the .
.. disk by moving said' pickup in a radial direction of the @isk

held by said turntable;




unl ocki ng means for unl ocking said | ook mechani smwhich | o6ks said tray at
the location where said tray is housed in the outside hougﬂﬁﬁ?m@ id

unl ocki ng nmeans operating as a result of driv'ing said feed notor. BRIEF

. DESCRI PTION OF THE DRAWNGS Fig. | is a perspective view of an enbodi nent
of an entire disk drive in accordance with the present Invention, wth
the tray being in a housed state. Fig. 2 is a perspective view of the
entire disk drive, wth the tray being in a drawn-out state. Fig. 3 is an
expl oded perspective view of the entPfe disk drive. Fig. 4 is a
perspective view of the left guide nmenber. Fig. 5 is a perspective vi.ew
of the left rail nenber. Fig. 6 is a perspective view of the |left guide
menber and the left rail menber conbined together, when the tray is in the
housed state. | Fig. 7 is a perspective view of the |eft guide nmenber 17
March 2006 - 6. and the left rail nenber .conmbi ned.together, when the tray
is in the deaffeguioLfer BPYLING ?asl‘ipﬁcgﬁp'i%ﬁ?of adrawer. Fig. 9is a
bottomview of _.the drawer. Fig. 10 is.,a pers t [V Lews o 1 ack

‘mechani sm and®1CREIRS A rgﬁ%aﬂ’@g‘)F%é?%t%"’.mg%?éﬁ%e:ég gﬁlﬁ&gxp ‘oded

perspecab% gVLSE&OErQJ“QQ %%@ location where gaid tray is housed in

the outside housing, said unlocking means operating as a

result of driving said feed motor.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is 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 is an exploded perspective view of the entire

disk drive.
Fig. 4 is a perspective view of the left guide member.
Fig. 5 is a perspective view of the left rail member.
Fig. 6 is a perspective view 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




mechani sm and the nenbers related .thereto. Fig. 12 is a _side view of the

| ock nmechanism Fig. 13 is a sectional view taken al ong 17Aas43006% ||  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 bottomview of the base unit.

Fig. 18 is a sectional view taken along line XVIIl XVIIl of Fig. 16. Fig.
19 is a perspective view of a guide shaft assenbly. Fig. 20 is a sectional
view taken along line XX-XX of Fig.-16.-Fig. 21 is a perspective view of a
novabl e base and a rack nenber. Fig. 22 is. an expl oded perspective view
of the novable 17 March 2006 - 7 base and the rack nenber. Fig. 23 is a

Set onched S BKED Abortnlhte: il bhoBlnliodly, BhOPIRRT | ong
Wi th Fi 08n £Re 38fawd -t 3PLEL.

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 members related thereto.

Fig. 11 is an-exploded perspective view of the lock
mechanism and the members related thereto.

Fig.‘lz is a side view of the lock mechanism.

Fig. 13 is a sectional view taken aldhg line XIIX-XIIT
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 sectional vieﬁ taken along line XVIII-
XVIII'Qf Fig. 16.

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

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

| FPig. 21 is a perspective view of a movable base and a

rack member.

Fig. 22 is an exploded perspective view of the movable




view of the main portion of an optical pickup and a sled _notaor for
illustrating the operations thereof, shows the optical dﬁéﬁﬁﬂ“%@?ng
positioned at the innernost periphery of an information recording area of
a CO-ROM Fig. 26 is a plan view showi ng the optical pickup being
positioned at the outernost periphery of the information recording area of
the CD-ROM Fig. 27 is a plan view showi ng the optical pickup being
positioned outside the outernost periphery of the information recording
area of the CD-ROM Fig. 28, which shoms-a second enbodi ment of a pickup
gui ding nechanismin a disk drive, is a plan view of a base wunit. Fig. 29
is a sectional view taken along line XXIX-XXI X of Fig. 28. Fig. 30 is an

enIangeggggﬁgéﬁgatﬁéifgéﬁ?mé£g%£nﬂ n portion of a nodification of the

sub- gui s ahenl arged sectional view of the nmain portion

of "anot her myghd | oaf an lsdha Al Qe SHALL o lohdel o, 2008y 8 FiQ. 32

is an enl arged sectl onal view o e naln portion o anot her

nodificagkprqéftﬁgggupgguide shaft. Fig. 33, which along with Fig. 34
shows a third enbodinment of the disk drive in accordance with the present

invention, igigyplan iy ewseawionht ke aptifain RXdp PaiddxxTPogkiyoned at
t he  out ernost peri phery of the information
of Fig. 16.

Fig. 25, which along with Figs. 26 and 27 is é plan
view of the main portion of an optical pickup aﬁd a sled
motor for illustrating the operations thereof, shows the
optical pickup being positioned at the innermost periphery
of an information recording area 6f a CD-ROM.

Fig. 26 is a plan view showing the oﬁtical pickup being
.boéitioned 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 outside the outermost periphery of the
information 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
unit1

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.




recording. area of the CO-ROM Fig. 34 is a plan view show ng thg opti cal
" pi ckup being positioned outwardly of the outernbpst peridﬂéWVdHP ®he

i nformation recording area of the CD-ROM' DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS A description will now be given of enbodi nents of a disk drive
‘of the present invention, with reference to the attached drawings. It is
to be noted that in the enbodinents of the present invention a CD ROV
drive, which is nmounted to a notebook personal conputer, is taken as an
exanpl e. As shown in Figs. | wo 3, the8CD-ROM drive 100 includes an
out si de housing 200 which is flat in the vertical direction and has an
openi ng forned throughout the entire surface. The outside housing 200

i ncl udes a boftiam 8Bassi sn2¢0lazgddaseoveonaenbeew20@ ahbi wednt 0 the top
surface of the bottomchassis 210. The bottom chassis 210 is nmade of a 17
Mar ch 20005 igHe et witidll, agmedherpmoddddicad isec toiforthzl Zuts guildeg fedlad ot
formed so.as to protrude towards the right froma portion of a main face
211 not incl uliffg BRe Vhhfheadong vwhthrFiat 3dppbowedgethIné nai n face 211
has a recess whi ch opens at.. the top and front sides. (In the :

" speci fi c&MPOfIMeRtrpg the digk dgfiveddnnpgcerdancet Wékh $heebinesends t he
forward .gkre%tion,_the r&ght ugmard diirection as the rearward
_ . ihwvention, is a plan view showing the optical pickup being
bositioned 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 PﬁEFERRED EMBODIMENTS

A description will now be given of embodiﬁents of a
‘disk drive of the present invention, with reference to the
attached drawings. It is to be noted that in the
embodiments of the present invention 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 vertical
direction and has an opening formed throughout the entire
surface,

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

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

Aurn




direction, the left upward direction as the leftward directiaon, the right
downward direction as the rightward direction, the upwarld Mashed906 on as t he
upward direction, and - the downward direction as the downward direction.) A
right face section 213, which protrudes slightly upward, is forned at the
right end of the protruding section 212, with the top edge of the right
face 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,
whi ch . protrudes upward, is fornmed towards the front side of the right
edge of the bottom surface 215 of the main face 211, wth a front face
216a of the engaging protrusion 216 being an inclined face which inclines

downvaer dsralick Ve A4S 4 a FE QM rudity BsdER ok a§F2 Ziéb;éggéggaf engagi ng

face (see Fig. 12). The aforenentloned cover e of a sheet

netal arsbinsdrash |a[§ G prstedd | dwardd aﬁhéhﬁﬂ%ét apfohSa ﬁ&t%@ﬁi &p the

top surface of the bottom chassis 210 so as 17 rch 2006 - to cover

it, wherehyaian openi g ifof dnEthid@ing hend rasdr séfle, ofsehéhﬁigﬁit mai n space
230 for accommodating a drawer section to be described |ater, and a disk

Cauxi | i amprspadelq@ll, Tie afairexfassl 2 1 bviedssa tiwcs s g hih ack @p@ﬁs nausly from
the upper end of the right edge of the main space 230, are forned. A guide

menber 4@ Hoghewd ifirdrily.sidesand @yuilde spenbeic2d4Déh arin affgxel, at t he
l eft and right sides,

the left downward direction is defined as the forward

direction, the right tpward direction as the rearward

direction, the left upward direction aé the_leftwafd

direction, the right downward direction as the.rightward

direction, the upward diréction as ‘the upward direction, and

the downward direction as the downward direction.) ‘A right

facé section 213, which protruaes slightly upward, is formed

at the right end bf the protruding section 212, with the top

edge of the right face 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

protrudes upward, is formed towards the front side of the

right edge of the bottom surface 215 of the main face 211,

with émfront face 216a of the engﬁging protrusion 216 being

an inclined face which inclines downwafd 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




respectively, of the main space 23.0. The guide nenbers 240L and 240R are
synmetrically formed of synthetic resin on the I|eft and l/iMpthd08es 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 fornmed at about the mddle, in the

f orwar d- and- backward direction, of an edge of the opening at each of
bottom si des 241 of the guide nenbers 240L and 240R, respectively. (These
gui de nmenbers 240L and 240R are forngdg symmetric ally. on the left and
right sides, so that only the left guide nenber 240L is shown in detail.)

I n addi tion, dislodging preventing sections 243, which protrude slightly

upwar d, e fornmed towards the front, side f _the edge of .the opening at
thert cofbespBR R’ SURHARhY o dfhrth ofs Formelfaf 968 cteRboRtAR B o, 5)
and a raj er. i d [ ] h .
forvvar'd?{'saér)]d- %gk%/vanrl%ﬁ?ﬁ%% |;2§)$n(5 ?)@A]%(hge&g%mg%tel rés ‘;%‘ﬂeﬁn%l‘.acﬁﬁﬁﬁ
respectiygl 2£5$%- T, i {%Fg : 50R.:are
symtriggl 1%{3 %%?érg{dﬁ%% t _er‘l é'?;]ntd aglngﬁr:%h?&%! esé%ﬁ%%%?%%gé S %‘g{‘ nmet al
so that ekheNaar CowhSdRPaLh i i JHANGHE' S6h SECLH Ry THEGR f@é'%ﬁsgi?ers 250L
and 250R are slidably supported, in the forward-and- backward direction, by
the gui dendesbetise 24hsigA U tHELTREN | 8dde B30 | hate tHG¥de@pen sides

face each other. In other words, the rail nenber 250L, as shown in Figs. 6
and -7, A guide member 240L (shown in Fig. 4) and a guide

member 240R are affixed at the.left and right sides,
respectively, of the main space 230. The‘guide members 240L
and 240R are symmetrically formed of'synthetic resin‘on the
left and right sides and are U-shaped in fransverse 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 guide members

240L and 240R, respectively. (These guide members 240L and
240R are formed symmetridally‘on the left and right sides,
'so that only the left guide member 240L is shown in detail.)
In addition, dislodging preventing sections 243, which
p;otrude slightly upward, are formed towards the front side
of the edge of the opening at their corresponding bottom
sides 241.

A rail member 256L {shown in Fig. 5) and a rail member.

- 250R are slidably supported, in ﬁhe forward-and-backward

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




i s- slidably supported by t he gui de- nenber 240L, whereas the rail nenber
250R i s slidably supported by the guide nenber 240R Thd §@%ﬁﬁ%@§ 242 of
t he gui de nembers 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 menbers 250L and 250R, whereby the rail nenbers 250L and
250R are prevented from being dislodged fromthe guide nenbers 240L and
240R, respectively. Stoppers 252, which protrude towards each other, are
formed at the rear end of their respedtive bottom sides 251 of the rai
menber 250L (shown in Fig. 5) and the rail nenber 250R (These rai
menbers 250L and 250R are symretrically forned on the left and right

i des I "
Enoacendnd 11y abdeld S8L A4 2 5BRVEEe 28mnl 2r 3081y, ﬁoﬂ‘ﬁéﬁ: 82 omber s
240L andi740Rf AP itk tdheids S@gps&ﬁaysg ﬁtQHQEESmééé gvenhs further

- forward novenent of the stopper I n Ot her words odglng fromthe

gui de ]tﬁlé\{hré)xfb 200 aped 2in "BRReS e P4OLs 8881 8AOR Tﬁeé@eréﬁiv‘ﬁéﬂbgk‘éec'“ on

IS prevented In addition, dislodging preventing edges 253 of smal

hei ght, 280Ichami cﬁgaxdenepvmmatane $0ppeet&Q, aﬁnteheXfeﬁdaraLaﬂa—an edge of
t he opening at each of the bottom sides 251 of the rail nenbers 250L and

250R, f rmEmkrapot tdioredthieweofby | Goat ati 3¢ | mdahbyrs opwotsahfie2iornt fromthe
center to the front end of the rail menbers 250L and 250R, in the forward-
. 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 siidahly
eonfact 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 dislcocdged from the
guide members 240L and 240R, respectively.:
Stoppers 252, which protrude towards each other, are
formed at the rear end of their respective bottom sides 251
of the rall member 250L (shown in Fig. 5) and the rail
member 250R. (These rail members 250L and 25OR are
symmetrically formed on the left and right sides, so thet
only the left rail member 25CL is shown in detail.)
Engagement of the stoppers 252 with the sfoppers 242 of the
guide members 240L and 240R from behind their respective

stoppers 242 prevents further forward movement of the

stoppers 252. In othe: words, dislodging from the guide




and- backward direction. The drawer section 300 is supported by th :
af orenenti oned out side housing 200 so that it can be houéga&“¥ﬁm3 d drawn
out fromthe outside housing 200. The drawer section 300 is formed by
maki ng a tray 310, made of synthetic resin, support a base unit to be
described ltater. 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 slightly smaller than the width of the nmain space
230 in the outside housing 200. The-titdy-310 has a main face 311, which has
a planar shape and a |long rectangul ar shape in the forward-and- backward
direction, a front wall 312, which is forned vertically at the front edge

of the rpémbéAce &l ad®fis@did gl Mabhsrd 131 P0G ’ig"gﬁlﬁ@v@ﬂ@ J ormed

vertically on the |l|eft and right edges of the main face and sliding

sections 315 1ninkida taos,§ At ad e pHeX et it é@{]és avd Jd Ghlaaval I's 313
and 314. All of these parts are integrally 17 March 2006 - 13 formed of

synt het ieigist N.wiA dleqasst3ide whieael edge ffufked Ped tadft@ &itade for
“placing on the top surface thereof a CD-ROM is forned in the main face,
and an opema@Blslye of fidreBibdmindeatr eceds FlGlio Whitom tdieidmasunit -to
be described later to face upward. The sliding sections 315, which are
squar e- sHapde iraik memhars & YHct@ansh 260R .exraml 4 rpasido rwermkaid- backwar d
~ located slightly towards the front from the center to the
front end of the rail members 250L and 250R, in‘the forward-
and-backward direction.
The drawer section 300 is supported by thé
aforementioned outside housing 200 so that it can be housed
in apd drawn out from the outside housing 200. The:drawer
sedtion 300 is formed by making a tray 310, made of
synthetic resin, support a base-ﬁnit 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 slightly smaller than
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 énd a long rectangular shape in the forward-and-
backward direction, a front wall 312, which is formed
vertically at the froﬁt 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




direction, protrude fromthe outer. surface of the left gn§8¥rhﬁhé wal | s
313 and 314, respectively, of the tray 310. The top edg d Marehy 3086 51 ge
sections 315, respectively, are |located at a | ower height than the top

- edges of the side walls 313 and 314 of the tray 310. In addition, |ower
edges 315a protrude slightly dowwardly fromthe 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 sedi ens 315 are slidably supported by
the rail nmenbers 250L and 250R The di sl odgi ng preventing edges 253 of
the rail nmenbers 250L and 250R slidably contact the inside side surface of

the | owegoRH8€SoB1 i fi : j 5, ) ti th
S1' i ng Soetvans Se e ERT EREER NG A1 EroheRa FPonyPREST 8RR FsoL

and 250 tnothge direrdi peni t hei S i rai
obers Baor ant 2obr oo hLAGEnSRe P Pop, BELEALEDRACTRYE RO 1

respect Ch-Rote, ras | £OBEMER 5n 2608 mith 2608 , . ahBCad ToMBHEHG29984 114

stopper protrusions 315b of the sliding sections 315 cone™ 1 nto contact
Wi th t hefdraedd etmistlod tdisesls S3D6I0Ed0a PTGV ethé "Bas€d@R$ 288 8L the rail

menbers 250L and 250R, thereby preventing further forward novenent of the
tray 3103&%ehibedsheiar tio tfwce aipwamdber s 250L and 250R. Accordingly, with
~the tray 310 supported in such a nanner that it can be accommobdated in and
drawn out frd#et lsdiding sections 315, which are square-shaped in

trénsverse section and extend in the forward-and-backward

direction, 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, respéctively, are

located at a lower height than the top edges of the(side

walls 313 and 314 of the tray 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 supborted by the rail

members 250L and 250R. The dislodging pPreventing edges 253

-of the rail members 250L and 250R slidably'contact the

inside sidé surface of the lower edges 315a of the sliding

sections 315, thereby preventing the sliding sections 315

from becoming dislodged from thé rail membexs 250L and 250R,

in the direction of the openings of their respective rail

members 250, and 250R. When the tray 310 moves towards the

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




out si de housi ng 200, the top side of the recess 316 is positioned at about

. the sane height as the top surface of the protrusion 212 16Mareh2080it si de

housi ng 200. As shown in Fig. 9, an ejector 317, which is s upported so as

to be novable 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 fornmed of a sheet netal, is a |long

plate extending in the forward-and-backward direction, and an extension
coil spring 317a, which is stretched-tightly between-the ejector 317 and
the main face 311, produces a noving force that biases the ejector 317 in
such a manner that the rear end thereof stops when it protrudes rearwardly

from t he sitepctlgeRirubientnlsl sbacs the WsAGRS UL AHINLS Rddont panel

320 is nounfed to the front face of- the tray ont panel - 320,

made of sycheidnak®Siithl $hed bhekl ebitlor ¢hG RMialiRadWhes SdRREtt 0 the
hori zontal direction is about the sane as the length-i'n tthé horizontal 17

March 20@@gesl®s3 diff @bl @81 10hekbereuisiole ahauisdR ,2@herby front panel
320 is affixed to the front face of the tray 310, with its left end
subst ant palelvenalingn€drohelr Fbewhetit merdmehtt be tthay t35§. 314N windi cat or
section 321, for indicating the state. of a CO- ROMdrive 1, and an eject
button 3Z2s@eetptovittedratlt membkrent5Panend32B0RRr essing the eject button
322 causes an eject operation to be described |ater to be perfornmed. An
Accordingly, with the tray 310 supported in such a
manner that it can be accommodated in and drawn out from the
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 sﬁpported
50 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
extension coil spring 317a, which is stretched tightly
between the ejector 317 and the main face 311, produces a
moving force that biases the ejector 317 in such a manner
that the rear end thereof stops when it protrudes rearwardly
" from the rear =dge of the main face 311 by a certain amount.
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




‘emergency receiving hole 318 is forned at the right end of _ the front wall
312 of the tray 310, and a receiving hole 323 is forned i/Mach@®&tion of
the front panel 320 corresponding to the location of the energency
receiving hole 318. A | ock nechani sm 330, which | ocks the drawer section
300 to keep it mounted in the outside housing 200, is provided. A
description will now be given of the | ock nechanism 330 with reference to
Figs. 10 to 15. A lock arm 331 is disposed at a portion of the |ower
surface of the main face 311 of the_tfgy.310 |ocated at the right side and
towards the front end of the main face 311. (Refer to Fig. 9.) The | ock
arm 331 is forned by bending a- sheet netal, is substantially a |long plate

he.  badk et ey G PP P RS 308 had i, THOTF rethe DtRd 3320
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- spring contact portion 334, i'ch protrudes to . .
~edge of Rope dii@l 1Si q@,aofantgegé&%@gﬂarﬁ?abz di%e PN AR £00ge protrudi ng

ener gency pushing portion 3 whi ch inclines forwardly and downwardly
fromt herbhanpa@@dgde 320. Pressing the eject button 322 causes an

eject operation to be descfibed later to be performed. An
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 panei 320 corresponding
to the location of the emergency receiving hole 318;

A lock mechanism 330, which locks the drawer section
BOQ 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
surface of the main face 311 of the tray 310 located at the
right side and towards the frénf end of the main fade 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, and an
engaging edge 332b that is formed continuously with the

front end of the inclined edge 332a and extends directly




of the spring contact portion 334,.. is provided. (Refer to Flg 12 ) A .
| ock- arm nounting plate 336 is affixed to a portion 6nlsurface-
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 arm
mounting plate 336 |ooks Iike an inverted L shape, and the top edge of
the front side portion of a supporting section 338, which extends al ong
the inside surface of the right wall 314, is formed continuously with the
right-side edge of a nounting sectd g 337 that is affixed to the |ower
surface of the main face 311 of the tray 310. A spring supporting portion
339, which protrudes towards the left, is forned at a portion of the

bottom eggrthgge%%e%prtln%u% %09@ §ﬁ83530ah%90h55 éséar%%rwardly from

the fron a spri nal y fitfi'ng S&ction I's Tormed so

as to p%%qe&e%wﬂ%y alt! %”‘P%E}%i%ﬁf beltgg s@%eoalf Jdae PBr ithe %Bﬁko”' ng

portion fer to Figs and March 2006 - 17 The .
portlona&%nehq h%%%t%a”bi %h&qgakeéwakambtbf ther wagdlgy nbr pawahesgenter, in

t he forward-and-backward IreCtion thereof, is rotatably supported at

~about thes §ﬁg&beeontactheokeawerdsandwhaehm@edt&uaeetmenaeastmne supporting
section 33 wth the spring contact portion 334 thereof being disposed so

as to faefFt Keosprthagtepppdyel b ther Eront339def ofh&hkodkchr ArmnB3Mi,Ng
plate 336. A
is provided, and a protruding emergency‘pushing portion 335,
which inclines forwardly and downwardly from the front edge
of the spring contact portion 334,.is provided. (Refer to
Fig. 12.})
A lock arm mounting plate 336 is affixed to a portion

- of the bottom surface of the main face 311.°f the tfay 310
ioceted 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 along the inside surface of the right wall 314, is
formed continuously with the right side edge of & mounting
section 337 that is affixed to the lower surface of the main
face 311 of the tray 310. A spring supporting portion 339,
which protrudes towards the left, is formed at a portion of
the bottom edge of the supporting section 338 located

- slightly rearwardly from the frent end, and a spring
externally fitting section 33%a 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.) _




Conpressivé coil spring 340 is interposed between the sprln cont act

portion 334 and the spring supporting portion 339, and ﬂr 0g
rotational force that biases the rear end of the |lock arm 331 downward. |t

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 being
di sl odged therefrom Wth the drawer section 300 being nmaximally drawn out
fromthe outside housing 200, the stoppers 252 of the rail menbers 250L
and 250R, respectively, engage the hack end of the stoppers 242 of the
gui de nenbers 240L and 240R, and the stopper protrusions 315b of the
drawer section 300 engage the rear ends of the dislodging preventing edges

253 of th 250 S50R._ | th d of th
Cray 310 i s ARSPOUEI o (TS oS dMobal nkoobedcebiShEGE 2 and 7). The
o 31°f°f@a*3%8of£9*e WG Ik oot R Pl Oy i 8 RafckeB8is e 1 pushed

drawer section rawn- obu

|t o e puse 6 eust 00: 200, LBEELbSNGuBRELLRS 20 ARSI dpcbackvards

with respect to the rai ers ly,

surface @dntde ihothe HARGLr32 front ends of
the rail %Enbers Zé%L andAE%Oggégggfﬁtg£§a&gghgg%?ﬁg%B3%ggls further

pushed isippétei oyt séceihwusing vDth the éﬁtinﬁEBBﬁféc%5BBrt§Bﬁ 43QR al ong
with the drawer section 300, slide backward
thereof being disposed so as to face the spring supporting

portion 339 of the lock arm mounting plate 336. A
compressive colil spring 340 is interposed between the spring.
contact portion 334 and the spring supporting portion 339,
and prqduces a rotational force that biasés the rear end of
the lock arm 331 downward. It is to be noted that fhe
compressive coil sprihg 340 is fitted to the spring
externally fitting section 33%a in order to prevent it from
being dislodged therefrom.

With the drawer section 300 being maximally drawn out
lfrom the outside housing 200, the stoppers 252 of the rail
mgmbers 250L and 250R, respectively, engage the back end of
the stqppers 242 of the guide'members 240L and 240R, and the
'stppper protrusions 315b of the drawer secfion 300 engage
_the rear ends of the dislﬁdging 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 staﬁe, is said to be
.at a "drawn-out position."

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




with respect to the -guide nenbers 240L and 240R and stop l'i.di ng, whereby
the tray 310 is conpletely housed in the outside housind7§§$ﬁggg Figs. |
and 6). The tray 310, in this state, is said to be at a housed position.
Just- before the tray 310 reaches the housed position of Fig. 1, the

i nclined edge 332a of the engaging pawl 332 of the |Iock arm 331 slides
along the inclined surface 216a of the engaging protrusion 216 of the

" out si de housing 200, and opposes thelBesilient force of the conpressive
coil spring 340, so that the rear end of the |ock arm 331 rotates upward
to the location indicated by alternate |long and two short dash lines, in

Fig. 12,paded henenogas hRaide I3 NES200, 08 DRcki sy d&@h&% engagi ng

protrusion 216. The rear end of the engaging pawl 332 Totates wnwar d as
a resul t308 dhide resitvanis e sgdet CIPFIRS SEYEL GRitb SRS | o340,
whereby the engagi ng edge 332b engages the engaging face 216b of the
engagi naipt A2508j am@levasmdily, e bEils $1€5fHdS o the | OEKithg operation
t hat keeps the drawer section 300 17 March 2006 - 19 conpletely housed in
t he out Staiehcide] rmprG0.inA s emtadtmevidaf ditee ttheoritr aandl b f eachasaitine
housed position of Fig. 1, the back end of the ejector 317 shown in Fig.
9 is inWhIReRE 3MGh aad @XOR.ac@s2 theofdnawehateaimort gsiis Filrtafent he

out si de hgﬁﬁjng 200. Pushing the drawer section 300 further rearward from
the posiRYTIFd ooy the outigsde brusdngc 290 .31he Faddpasambens t25%i | e force

of the .

- 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 cémpleteiy 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 310 reaches the hoﬁsed-position of
Fig. 1, the inclined edge 332a of the engaging pawl 332 of
the lock arm 331 slides along thé 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 231 rotates upward
to the location indicated by alternaté long and two short
dash lines, in Fig. 12, and the engagihg pawl 332 moves to
. the back side of the engaging protrusion 216. The rear.end
- of the engaging pawl 332 fotates downward as a result of the
resilient force of the compressive coil spring 340, whereby
the engaging edge 332b engages the engaging face 216b of the
engaging protrusion 216 (see Fig. 12). This results in a

locking operation that keeps the drawer section 300




extension coil spring 317a and to nove forwardly relative_to the gramer
section 300. This further stretches the extension coil §89ﬁﬁﬂ“@? a, so A
that force accunulates in the extension coil spring 317a. Pressing the

ej ect button 322 on the front panel 320 causes an unl ocki ng nmechani sm
described later to operate. Wen the unl ocking nmechani sm operates, the
back end of the 1lock arm 331 rotates upward, whereby the engagi ng pawl 332
and ‘the engaging protrusion 216 of the outside housing 200 disengage from
each other. The force, accunulated Lnjghe extension coil spring 317a,
causes the ejector 317 to protrude fromthe back edge of the drawer section
300, as a result of which the front edge of the drawer section 300
protrudes frgn%%gg out si de, housi ng 200. Here, when the front end of the
draver se¥FPHH HoyFed 1n, the RRESFieRouHng 1# de housi ng 200, is

pul | ed tomarq§

menbers 250L ansg-‘%%ggrﬁ%r&t%, iﬁ@?@@?m{vﬁcﬁ}%%ﬁiot l%é‘a%ﬁ’}%]fi :rglmlt)ers
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‘and section 300 further rearward from the position in Fig. 1

causes thé ejector 317 to oppose the tensile force of the'

extension coil spring 317a and to move forwardly relative to

the drawer section 300, This further stretches the

extenéion coll spring 317a, so that forceraccumulates 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

lqck arm 331 rotates upward, whereby the engaging pawl 332
and the engaging protrusion 216 of the qutside housing 200
disengage from each other. The force, accumulated in the
extens;on ceil spring 317a, céuses 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 section 300
protrudes from the outside-housing 200. Here, when the
front end of the drawer section 300, 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



: 250R and then nove to the drawn-out position of Fig. 2. Wen an energency,
 caused, for exanple, by the running down of a power suppgMadedifs, so
that an eject operation 1is not perfornmed even when the eject button 322 is
pressed, a thin rod-like object may be inserted into the tray 310 through
the receiving hole 323 in the front panel 320 and the energency receiving
hole 318 in the tray 310. This causes an end of the rod-Ilike object to
push the enmergency pushing portion 335 of the |lock arm 331, causing the
back end of the lock arm 331 to rotagﬁ)qpmard wher eby the engagi ng paw
332 and the engagi ng protrusion 216 of"the outside housing 200 di sengage
fromeach other. The force, accunmulated in the extension coil spring 317a,
causes the front end of the drawer section 300 to protrude fromthe
out si de RA0Bi ngespectivgly.1enhhd theshbeppheshasSe ofi thaorbéilng support ed
at the bottomsurface of the main face 311 of the tray 310 of the drawer
secti-on Be@Pexs RAPEHARBOBSOR ongagestiBechioppers1842nafetbe guiheet netal ,
is supported at _the bottom surface of the tray 310 through rubber danpers
411. Them§ﬂBeEﬁa§§P% an8 halRa | Whgr BB§nPHSPEf§5tﬁ§? eBgegRd&P6ver al nost

the entire_sub-ch is,410. The o n bstan al

rgctangquPpgﬁﬁﬁegazrcﬁh%x?ﬁﬁﬁgrfgﬁﬁ$lgﬂe§%§fFEFPSﬁ QFHErEEYtWétPight back

si de. ThfeQBSQ{ngo4%ge rail members 250L and 250R, until the stopper
protrusions 315b come'into contact with the back ends qf the

'dislodging preventing edges 253 of the rail members 250L and

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

end of the lock arm 331 to rotate upward, whereby the
engaging pawl 332 and the engéging protrusicn 216 of the
outside housing ZOO.disengage from each other. The force,
Iaccumulated 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. —



i ncl udes continuously fornmed openings,
~is inclined with respect to other

substantially horizontally,

that is, a pickup _openin 412a t hat
portions such that itd? Be extends
a substantially sem -circular 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
'semcircle and is fornmed continuously with the rear end portion of the

si de edge of the pickup opening 412a facing towards the right and forward
direction. The turntable 420 is placegjsuch that its top end protrudes
upwardly of the sub-chassis 410 fromthe turntable opening 412b. In other

words, as shown in Fig. 18, a stator base 422, which supports a spindle
motor 421, is affixed t the bottom surface of t he sub-chassis 410, and
the turntabl & %8y er%‘E‘S’iSr?tseg"rlaﬂ'I yaHt ffd i SHreheneidtbr HF %‘I‘%P%’ff?‘?fal e not or
421, mher b ntabl 420 di sposed e af i 0 05|t|on
An optich Xh%hﬂ%£€ﬂﬁ i %%d%%dtg% §a¥03§é %85359 {ggﬁﬁFcﬁ 8

inadir ion which allows it to separate fromand conme into contact mnth
the turntable 420 in the aforementioned pickup opening 412a. The opti cal

i ckup 500 t I 5 opt I bI k
E”ngt ughown) i whi CE%(ﬁ%écfregsl%n %ﬂ}g hg%araraplle@ygaé)s%&g%ﬁb éﬁo?{h ase I ca o
obj ect i \eict &iSs Sfer Wlinds YIS sn EDFe CONSEALESEES hpger 'PﬁéngpgﬂlﬁgCD' ROM

-on
' 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 portions
such that its back edge extends substantiélly horizontally,
a ;ubstantially.semi—circular turntable opening'4125 that is

formed continuously with the rear edge of the pickup opening

412a, and a sled motor opening 4120‘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.

The turntable 420 is placed such that its top end
protrudes upwdrdly of the sub-chassis 410 from the turntable
as shown in'Fig. 18, a stator

opening 412b. In other words,

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 mavable



the turntable; and a biaxial actuator, or the like, which_ noves the .

obj ective lens 520 in a focusing direction and a tracki idMased%on. The
novabl e base 510 noves by being guided by a guide shaft 531 and a
sub-gui de shaft 532. The gui de shaft 531 is shaped |ike a round bar, and
t he sub-guide shaft 532 is fornmed by bending a sheet netal. As shown in
Fig. 19, the sub-guide shaft 532 is 2integrally fornmed wth a gui de shaft
supporting plate 533 which integrally supports the aforenentioned two
guide shafts 531 and 532, with the guide shaft support plate 533 and the

[t ear al L. suppori ecl aul 0, SDif s, SAL AN, 83200 DOBLART o7 g 3 oui de

shaft assenb he™gui de —s supporiing plate 5 Ich is nade of
a sprin | d A YBELADLE L SIAPEOf afoPllfe BREH | S
slightl %ﬂtﬁ%gll&act?ﬂgﬁi?he&vé 3‘% 0 étg't edge %?pi?he E|loi ckup openi ng 412a,
with a gyigenshaddimy/PPosd i ng section 534 fornmed at the right end thereof,
a sub-gui de shaft connecting section 535 17 March 2006 - 2 3 - fornmed at

the left endriheyRalcalapd kupPWold 18 Ferkied i3@odrariiRd cat 4 he center
thereof in the horizontal direction of the front edge. Threaded hol es 534a

‘and 535acadielé osaes d10 diheopticlel Jddk siuppordshown pediicn H3dlades | he
sub-gui de shaft connecting section 535, respectively. The sub-guide shaft

532 hasfar gexalepbectd erbi3zandurived Insdendmepts) et deve ederes 052@ | ong
pl ate-1i ke sheet netal into a U shape, and a :
which gathers and concentrates laser beams on a CD-ROM on
the turntable; and a biaxial actuator, or the like, which
moves 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
'shaﬁed 1ike a round bar, and the sub-guide shaft 532 is
formed by bending a sheet metal. -
As shown in Fig. 19, the sub-guide shaft 532 is
integrally formed with a guide shaft supporting plate 533
which integrally supports the aforementioned two guide
.shafts 531 and 532, with the guide shaft support plate 533
and thé integrally supported guide shafts 531 and 532
togethef 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




protrudi ng nmounting portion 532b forned continuously with the back end of
the guide section 532a. The front end of the guide sectidiMudpZ0ps
integrally and continuously forned wth the sub-guide shaft connecting
section 535 of the guide shaft supporting plate 533. The front end of the
guide shaft 531 is affixed to the guide shaft supporting section 534 of
the guide shaft supporting plate 533. The guide shaft 531 is affixed to
the guide shaft supporting section 534 by any suitable neans, such as by
bonding or Screwing. In this way, theyguide shaft 531 and the sub-guide
shaft 532 are fornmed integrally wth the guide shaft supporting plate 533,
wher eby the guide shaft assenbly 530 is formed. The nounting portion of
the guide shaft supporting plate 533 is affixed, by any suitabl e nmeans
such asgﬁ’ eglcfaé\m%ﬁ‘&, 1ed G gadh Svedecdur ik MU ERE RATEIHN QAf chassi s
410 in rrespondence with t center, of _the front edge of the pickup
openi ng%§ﬂ§a A SglFeFeg‘i:lﬁ %ﬁfogn&nl'}:%ﬁaf:%& Firegfion Gied at
| ocat i opg CQRLLESP gi ng t | .0 ions.of th :{geaded ol es. 534a and
535a in ?‘ﬁe sﬁgl-%cﬁg gi's,trglfggealerﬁlsglr%{lé?‘és PGS, t%deséc Ry Fe SN HAt es 413
from abeyg LhgacSehafs! BEBRELdnlOleRetbl S AL AEPUM Gy fO7 Cved Tnto
t he threadeg hol es §3Ea aﬁg. g%gg@l F%efer o Fig. (got.sl}eo I'n uyjtiee gui de
shaft sypp@kt cBANBLRLRGO33 I oRE8 50T 1R sput R v hesth JTRIA gD the
adj uster screws 537 are
- shaft 532 has a guide section 532a formed by bending a side
edge of a long plate-like sheet metal into a U shape, and a
. protruding mounting portion 532b formed continuously with
the back end of the guide section 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 suppoxrting plate 533,
The front end of the guide shaft 531 is affixed to the
guide shaft supporting section 534 of the guide shaft
supporting plate 533. The guide shaft 531 is affixed to the
.guide shaft supporting section 534 by any suitable means,
such as by bonding or screwing. In this way, the guide
shaft ?;1 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 opehing 412a. Adjuster screws 537 and




screwed into the threaded hol es 53.4a and-535a, the guide_shaft supporting
section 534 and the sub-guide shaft connecting section 538 Maehe2006oser to

t he sub-chassi s 410, whereas when the adjuster screws 537 are screwed
outward in the threaded hol es 534a and 535a, the guide shaft supporting
section 534 and the sub-guide shaft connecting section 535 nove away from
t he sub-chassis 410. The back ends of the guide shaft 531 and the sub-guide
-shaft 532 are affixed to the stator base 422. Mre. specifically, the back
-end of the guide shaft 531 is received by a receiver section 414, forned
into a U shape facing upward and forned on the top surface of the stator
base 422, from above the receiver section 414, and a head -415a of a screw

focei vers2te Toniad AL EPRAGNR SnEoBhoRRmd LR B L0 aEtalEN s T om
b it gh@é k t | 5 LS;affixed to th
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sub-gui de shaft 532 into the stator base 422 (see Fig. 19). Figs. 21 to 23
~are Vi evgcpd@Wade 1 REn@SI8eTdS egh 3 Stdnetare Sépihetany abbeebagei by and a

rack menber 550 described |ater. Protruding guide sections 511 are forned
at the rtghttiensaddd thele®vedie HasesPHH, WRhEFar comneldi ngo. pecti on 512,
havi ng a connecting hole 512a forned therein,

Since the guide shaft supporting plate 533 is made of a

springy sheet metal, when the adjuster screws 537 are

screwed into the threaded holes 534a and 535a, the guide

shaft supporting section 534 and the sub-guide shaft
connecting section 535 move closer to the sub-chassis 410,
whereas when the adjuster screws 537 are screwed outward in

" the threaded holes 534a and 535a, the guide shaft supporting

section 534 and the sub-guide shaft connecting section 535
move away from the sub-chassis 410.

The back ends of the guide shaft 531 and the sub-guide

shaft 532 are affixed to the stator base 422. More
specifically, the back end of the guide shaft 531 is
received by a recéiver section 414, formed into a U shape
facing upward and formed on the top surface of the statoxr
base 422, from above the receiver section 414, and a head
415a of a screw 415, which has been screwed intc a location
adjacent to and behind the receiver section 414, holds down
‘the back end of the guide shaft 531 from above it, whereby
the back end of the guide shaft 531 is affixed to the stator

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



- . being forned between these guide sections 511. Cuide holes 511x. are.
formed coaxially in the guide sections 511, respectivel Y/ Maed6to Fig.
23.) @Quide portions 513, which are spaced in the vertical direction and
protrude parallel to each other, are fornmed at the left end, of the
movabl e base 510. The guide shaft 531 is slidably inserted into the guide
hol es 511a in the novabl e base 510, gnd _the guide portions 513 of the
novabl e base 510 are in slidably contact with the top and bottom faces of
t he af orenenti oned sub-gui de shaft 532, respectively, whereby the optical
pi ckup 500 is supported by the sub-chassis 410 so as to be gui dable and
novabl eb#l sagevhed gthgemenating3porhéiorhd33dbbagutde Bagkt engd32f THE degree
of precision of signal readlng b¥ the optical pickuP 500_with r%spegt'to a
CD- ROM débefdidenshatt 834rtetof therstabPRebaser 4the Fecef 1heal’ 'gat hered

and concentrated on the CD-ROM on the turntahle 420 ¥Lt$ .17 March. 2006
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at the right end of the movable base 510, with a connecting
‘seétion 512, having a connecting hole 512a formed therein,
being formed bétween these guide sections 511. Guide holes
511la are formed coaxially in the guide sections 511,
respectively. (Refer to Fig. 23.) Guide portions 513,
which are spaced in the vertical directioﬁ and protrude
parallel to each other, are formed at the left end‘df the
movable base 510.

The guide shaft 531 is slidably inserted 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
532, respectively, whereby the optical pickup 500 is
supported by the sub-chassis 410 sc 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 oh the
degree of verticalﬁess of the laser beam, gathered and

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

e




The aforenenti oned skew adjustnent is performed with adjuster screws 537
in order to adjust the distance between the guide shaftlgﬁﬁﬁﬁ¥mﬁg section
534 and/or the sub-guide shaft connecting section 535 and the sub-chassis
410, that s 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
turntable 420 is integrally forned with the spindle notor 421 that is
affixed to the stator base 422, the disk-placing plane of the turntable
420 and the spindle notor 421 placingapgl ane of the 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, affixed to the stator base 422, and the

back end. of the sub-quide shaft 532 can he considered as pein arall el
o e kenBant o, the BHIE WX B e SEORSEOF erblontnele o The
front en f. the .quide _shaft 1 and/ or.1.he sub-gulde shaf 2 _enabl es
skew aac]’dfu&l}?en?p Ca{qhea}gpﬁiocfdﬁ: (?quhﬂ)e ‘b’o"‘? hj?ﬁnsl géjisﬂp%lo'tf\?e%e%ése(i Mar ch
2006 - e gui ft. 531, -gui de shaft 532. In other

wor ds, sztgopaélg? ecl%uy Ig%f i}ﬁénhge t%#e&ﬁ%%]%e %H)'t he front end of the guide shaft
531 and theaﬁictj\%gg%%.,sa%f Eéﬁ%c%@%*a&gs K Mk AU ST i - T angent i al

di rection, justing the ‘height of the guide shaft 531 and the
sub- gui qeersiafnt 1932 Y-cdined e 1B dendier SAR2@r NEo an@bd eshskew

adjustrment in a radial direction.
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 section 534 and/or the sub-gquide
shaft connecting section 535 and the sub-chassis 416, that
is the distance between the guide shaft 531 and/or the sub-
quide shaff 532 and the sub-chassis 410.

As mentioned 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
turhtable 420 and the spindle motor 421 placing plane of the
stator”base 422 can be considered as being parallei to each
other, so that a line connecting the back end of the guide
shaft 531, affixed to the stator base 422, and the back end
of Fhe sub-guide shaft 53z can be considered as being
parallel to the diskfplacing plane of the turntable 420.

Adjusting the height of the front end of the guide
shaft 531 and/or the sub—guidé shaft 532 enables skew

adjustment of the optical pickup 500 that is supported by




. A-description wll now be given of the mechanismfor moving the optical
- pi ckup 500 in a,-radial direction of a CD ROM on the turﬁ?éﬁwgﬂwgﬁ. A
.mot or -supporting plate 541, which supports a sled notor 540, is affixed to
the bottom surface of the sub- chassis 410, and the sled notor 540 is
.positioned at the sled notor opening 412c. A drive gear section 542 is
formed at an outer periphery of a rﬁgo[ 540a of the sled notor 540 so as
'to extend al ong substantially half 't circunference of the sled notor

540. A release camsection 543 is formed in contact with a side edge of -
the drive gear section 542 at a counterclockw se direction side, as seen
from aboke ghédedsha€tgéal sedttiba 54B;gundei shefbsbdati alPyothapezoi dal ,
as seen fromthereabove. An outer end face 543a thereof is |ocated on the
sane ciwoudfer epparatelandihisthegatidendeiohti pé| Ehef frABLdERGeCFear 542,
and the stemof the release camsection 543 is | ocated on {he sane

ci rcunf thengeids ﬁhéft053ﬁhénGeHH@nﬁﬁhTEPFQPeSBPthé3arPvgbgﬁﬁrsgﬁgtion 542
(see 17 March 2006 - 28 Figs. 10 and 11%. As sgo AN Figs h21 to 23, a
rack neRBapskBentsincanfierpentiali ftrepticar pPEKARIBA6"¥hE Pack menber

550 i f syntheti ' | : t h 5 d
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of
a radial direction.

A description will now be given of the mechanism for
moving the bptical pickup 500 in a-radial direction of a CD-
ROM on the turntable 420.

A motor-supporting plate 541, which supports a gled

- 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. 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 substantially 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
a counterclockwise direction éide, as seen from above the
drive dear section 542, and is substantially trapezoidal, as
seen from thereabove. An outer end face 543a thereof is
located on the same circumference as that of the addendum
circle of the drive gear 542, and the stem of the release
cam section 543 is located on the same circumference as that

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




the rack section 551 which is opposite to the face of the__rack section 551
where the rack teeth 551a are forned, with a connecting ﬂﬁﬁﬁg , OBeLng
~vertically provided at one end of the connecting portion 552. Inverted
L- shaped engaging portions 553 are fornmed on both sides of the connecting
portion 552, in a plane in which the connecting portion 552 is forned. The
engagi ng portions 553, forned on the rack nenber 550, slidably engage the
gui de shaft 531, and the connecting pin 552a, provided at the connecting
portion 552, engages a connecting holzs 512a in the novabl e base 510 of the
optical pickup 500, whereby the novabl e base 510 and the rack nenber 550
are integrally noved so as to be guided by the guide shaft 531 and the
sub-gui dpjghaf§3,5329 fi¢ rack teeth-551a of the rack menber 550 engage the
drive gear section 542.° Accordingly, driving the sled notor 540 rotates

the drive gepd SRGd Oh Fiys CASI e ]%ﬁﬁh o; pove forward.

Integrally therewmth, the opsti ca tEp;tlgc;%éhu'p %%Aﬂ’fs ’???Of%b - 29 guided

by the gdbdigesbal! t&3dnangptieas Prapigesspalt 532 and moves in a radial
n

direction of a CD-ROM on the turntable 420. A description will now be
_given of the Tmchais Rduer WH oG rﬁﬁidé‘%fﬂrs%)‘iﬁfhest%i%hﬁop whah has been

conpletely housed in the outside housing 200. As shown in Figs. 11 and 12,
an unl ockaok beetiBSfhla formed, in a longitudinal direction, at one
face of a rack section 551 having an elongated plate-like
shape. A connécting 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 prbvided at one end
of the connecting portion 552. Inverted L-shaped eﬁgaging
poftionSISSB are_formed on both sides of the connecting
portion 552, in é 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
pin 552a, provided at the connecting portion 552, engages a

- connecting hole 512a in the movable base 510 of the opticai
pickup 500, whereby the movable base 510 and the rack member
'550 are integrally moved so as to be guided by the guide
shaft 531 and the 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

geaxr section 542, causing the rack member 550 to move

forward. Integrally therewith, the optical pickup 500 is




“formed into a substantlally arcuate shape using synthetic__resin :
provi ded at the sub-chassis 410. As seen from above, t hd”? ﬂﬁwpﬁg arm 350
has a substantially arcuate shape, with a support section 351 forned at
the front end thereof. The support section 351 has a cylindrical shape
that extends vertically. A push section 352 is forned so as to protrude
inwardly ~froma portion, located slightly towards the support section 351
fromthe center of the unlocking arm 350, of the top edge of the unl ocking
arm 350. An inclined face 352a, whichzgextends towards the back as it
protrudes, is formed at the front face of the push section 352. A pushing
section 353 is forned at the outer side of the rear end of the unl ocking

350, t t f d i t dl
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upper fQﬁﬁjof the pushi ng section 353. A support shaft 416, which is
verti cal forned along an edge of a sled notor opening 412c in the

sub- Chass's 4 Geschriptebat @khy hbkt 8d yRvent B¢ $HBPRELHEASEMOFOES1 of the
unl ocki ng arm 350, wﬁereby the unl ocking arm 350 is rotatably supported by

t he sub-flEsstsdtkhaamtdita i iors WAROHhdtg At did bonifildteyo be noted
t.hat the top edge

“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-chassis 410. As seen from
above, the unlocking arm 350 has a substaﬁtially arcuate
shape, with a support section 351 formed at the froﬁt end
fhereof. The support section 351 has a.cylindrical shape
that 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
extendg towards the back as it protrudes, is formed at the

- front face of the push seétion 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 pfotrude downwardly from aﬁd outwardly
of the lower edge, in an 0pposite‘direction from the center

of the arcuate shape. A pushing face 353a, which is

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




of the unlocking arm 350 is located in the gap between an__edge of the sled
not or opening 412c of the sub-chassis 410 and the rot or 1BMEC2008 he s ed
notor; that the push section 352 is located in a cutout 412d in the edge
~of the sled notor opening 412c; and that the pushing section 353 is

|l ocated in a cutout 54l1la in the notor supporting plate 541. Wen an end of
the unlocking arm 350 is rotated towards the sled notor, the pushing
section 353 cones into contact with .the back edge of the cutout 541b,
thereby limting rotation in that giégcgion, so that the unlocking arm 350
will not cone into contact with the Totor 540a of the sled notor 540. The
pushi ng face 353a of the unlocking arm 350, positioned in this manner, has
one end di sposed so as to conme into contact with the push portion 333 of

t he | ockpg@em F3tef odmtheh @usihdingy secttiohaidbcated in the vicinity of the
push portion 333 of the |ock arm 331. A description will now be given of
an unl ocki ng2 speppartoshpftt Kd6abwhachddscvegdd agdiloc BorgatecHOISm ,, with
17 March 2006 -- 31 reference to Figs. 25 to 27. As shown in Fig. 25, when
t he opt PRardgec REp 3563 € MPeSH CPeRdd %t hdfe Ihidiaob pdraphbs y2 b8 an
information recording area of a CD-ROM 600 on the turntgg%e 420, the

.edge oftSt FetatabdYgLdt tedeinde $he SURRAF IR TL HhT i eside is
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rotatably supported by the sub-chassis 410 aﬁd the moter
supporting plate 541. It is to bé noted that the top edge
of the unlocking arm 350 is located in the gap between an
edge of the sled motor opening 412c of the sub-chassis 410
.and'the rotor 540a in the sled motor; that the push{section

- 352 is located in a cutout 4124 in the edge of the sled
motor opening 412c: and that the pushing section 353 is
located in a cutout 541a 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 éutoﬁt 5415, thereby limiting rotation
in that direction, sc that the unlocking arm 350 will not
come into contact with the rofor 540a of the sled motor 540.
The pushing face 353a of the unlocking arm 350, positioned
in this manner, has one énd disposed so as to come into
contact with the'push portion 333 of the lock arm 331 from
therebelow or to be located in the vicinity of the push
portion 333 of the lock arm 331.

A description will now be given of an unlocking

¢peration by the above-described unlocking mechanism. with




whereas, as shown in Fig. 26, when-the optical pickup 500 _is at the

out ernost periphery of an information recording area of-tﬁ@“@ﬁgﬁENIGOO,
the rel ease cam section 543, provided at 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 optical pickup 500 is reading a signal fromthe CD ROM 600,
novenent of the rotor 540a of the sled notor 540 in no way affects the

unl ocki ng arm 350. Pressing the eject shutton 322 on the front panel 320
causes the sled notor 540 to further rotate counterclockwi se fromits
position shown in Fig. 26, so that the optical pickup 500 noves outward

fromthe ou t er nost $er|£heré of an information recording area of the
CD- ROM 659" eR@%ﬂﬁhF 8- holn £h- Flg 27, the release can1sect|on 543

pushes the §¥C|'”ed fac 352 sh sectl n e unlocking
arm 350, cau Ry Jdhl %gs'ar eo R t %7 cl ockwi se,

as vi eveg{{ MJ;& AEPADSL Sl dd: g@gs{gﬁggpg 3¢ %y ﬁ%% e i ocki

arm 350 mnse causes 't re" higher € pushing

face 3539359]_. ?IE o%%%tkggpgs&%ﬁlgng&g ﬂﬁ. ﬁpgg%%rﬁgﬂltﬁ@ order to

cause the pus 3a to push the push portion upwar d, whereby .

the baCke@c]E@ &F the detke a{;é‘&§3§eéi@$@d 54 2 UPMa it (@foéﬂ@ié@t ed by the
~al ternat ong and two short dash lines in Fig. 12), as a result of which
the enga@ibgction side is located near the push section 352 of the
ﬁnlbcking arm 350 ét the counterclockwise direction side,
wheréas, 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'sectioﬁ 543, provided at
thg rotor 5404 of the sled motor 540, is located neér the
push section 352 of the unlocking arm 350,.as viewed from

the clockwise direction side. Accordingly, during the time
‘in which the optical pickup 500 is reéding a signal from the
CD-ROM 600, movement of the rotor 540a of the sled motor 540
in no way affects the.unlocking arm 350.‘

Pressing the eject button 322 on the‘front'panel 320
cauSesrthe sled motoxr 540 to further rotate counterclockwise
from its position shown in Fig. 26, so that the optical
pickup 500 moves outward from the outermost periphery of an
information recording area of the CD-ROM 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
arm 350, causing the unlocking arm 350 to be rotated

slightly clockwise, as viewed from the top thereof.




pawl 332 and the engagi ng protrusion 216 'of the outside u5|n 200
di sengage from each other. The action of the injector 317LQH ﬁ@
extension coil spring 317a causes the front end of the drawer section 300
to protrude fromthe outside housing 200. Imrediately after the drawer
section 300 protrudes from the outside housing 200 the sled notor 540
rotates cl ockwi se, which causes the optical pickup 500 to nove, for
exanple, to a locatioen in correspondence with the innernost periphery of
an information recording area of the G ROM 600, that is to a |ocation
where TOC of the CD-ROM can be read. This causes the rel ease cam section
543 to nove away fromthe push section 352 of the unlocking arm 350, so
that the resilient. force of the conpressive coil sp rlngp340 causes the

lock arm 33TV Y P TP rdgh i © pebPekBhset AidrsPs the engagi ng
b ot r us Bre LT hal Bre hl@ReR obhin o EaBobuFhehe,FaE o YAt ot ¢ hor eof
355" hr ooBfofh < PR Bt ot 67 BHT ORI AT R 0R R, 351C LRI, eCt ! o
cdge of TR 3’%‘2‘3?"‘%%1%@ kol a8 u%gglﬁr?ﬁées}lg%‘c%%ﬁ%\/\%ﬁ this o

causes t@gwgf@we&hmyo&hé%é@ e Pyshere EBKNaLAL 834Neuksisde housing
200, a locking operation is perforned to keep the tray 310 conpletely
housed iwpwaed "Ba$ 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 216 -of the outside
housing 200 disengage from each other. The action of the
injector 317 and the extension coil spriﬂg 317a causes the
_frqnt end of the drawer section 300 to prqtrude frgm the
outside housing 200. |
Immediately after the drawer section 300 protrudes from
the outside housing 200 the sled motor 540 rotates clockwise,
whiph causes the optical pickup 500 to move, for example, to
a location in correspondence with the innermost periphery of
an information recording area of the CD-ROM 600, that is to
a location where TOC of the CD*ROM can be read. This causes
- the release cam section 543 to move away from the push
section 352 of the.unlocking arm 350, so that the resilient
force of the compressive coil spring 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
can engage the engaging protrusion 216 of the ocutside

housing 200. The force of movement thereof acts on the




space 230 in the outside housing 2.00, that is to lock it _in thS housed
position. Since the horizontal wdth of the tray 310 i s 1M ®han 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 310 is housed in the outside housing 200, the
portion of the CD-ROM 600 extendi ng beyond the right side of the tray 310
is placed within a disk auxiliary space 231 in the outside housing 200. In
t he above-described CD-ROM drive 100, 3ghe 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 notor 540, so that the rotation
transmtted to_the drive gear section-

of h | ) 540 | di | ¢ (
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required in conventional disk drives, does not
' again inte the outside housing 200, a locking operation is
performed to keeb the traj 310 completely housed in the main
space 230 in the outside hoﬁsing 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 Cb~ROM 600, the
right side of the CD-ROM 600, placed on the turntable 420, -
extends beyond the right side of the tray 3i0‘. 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.
In the above-described CD-ROM drive 100, the drive gear
sectioﬁ 542, which engages thé rack section 551 of the
-optical pickup 500, is provided integrally with the rotox
540a of the sled motor 540, so that the rotation of the sled
motor 540 is directly transmitted to the drive gear éectidn
542. The rack section 551 of the optical pickup 500 is
moved forward by means of the drive gear section 542,
therebyrshortening the seek time of the optical pickup 500

and allowing rapid seek operations. —




have to bé provi ded, thereby reducing the nunber of parts, _cos 56 and di sk
drive size. Still further, according to the foregoing enbd Q?, when
the drive gear section 542 is disposed in correspondence with about the
center of the range of novenment of the rack section 551 while the optical
pi ckup 500 noves fromthe inner periphery to the outer periphery of an
information recording area of the recofgding nediumdisk 600, it is
possible to reduce the length of the rack section 551 to the m nimum
required. Still further, when the direction of novenent of the optical

pi ckup 500 is setdgbLlaﬁelg_to the direction of novenent of the drawer
section 300, TRafdfLts 1Rge UPFRLRPoKhdFReRRBASFoORA6K1AKE 46i de shaft
531 and = [ shaf.t 532 is.set obliquely ta the direction of
nnvenentbggviﬁgddggmgses35?90ﬁx§65§l§§ £Hem & §ﬂ§%’ﬁ&ﬁﬂr b §% di sposed
in a trigpgukas.de p duged the. sub-chassis 410, it is possible
to reduce the %ggiggﬁ?a§8%¥9k§rg%EZO%%rprélg pQXFEFH%ont%g“%f) .t hat
is the shzex@h t5H8 Q5 aWehesSEELHI P ' irecti pendi.cul ar to the
di rection of ﬁnnvenent thgfgog. Iﬁ ?ﬁg ?@P@Sgiﬁg %ﬁ%%&?%én?%gﬁﬁﬁidrive gear

o5 oS4 St onRtubABE iy A1 BBy 2408 STk o
forned vwséedktbperatobnssSo Fhathef Or aexabBhfisi EBx eliminating
backlash, required in conventional disk drives, does not
‘have to be provided; thereby reducing the number of parts,
costs, and- disk drive size. |

Still further, according to the foregoing embodiments,
when the drive gear section 542 is disposéd in
correspondence with about the_center of the range of
movement of the rack section 551 while the optical pickup
500 moves from the inner periphery to the outer peribhery of
an information recording area of the recording medium disk
600, it is possible to reduce the iength of the rack section
551 to the minimum required.

Still further, when the direction of movement of the
optica} pickup 500 is set obliquely to the direction of
movement of the drawef section 300, that ié, when the
direction of extension of the guide shaft 531 and the sub-
guide shaft 532 iz set obliquely to the direction of
movement 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 1s possible to reduce the horizontal

E—




the rotary shaft - of the rotor being fornmed so as to protrude t owar ds or
away fromthe rotor side, the drive gear section nay be 5P@§$?qmted and
affixed to the rotary shaft. In the above-described disk drive 100, skew
adj ustment of -the optical pickup 500 can be perforned by adjusting the
space between the sub-chassis 410 and the adjustnent end of the guide
shaft 531 and/or the adjustnent end of the sub- guide shaft 532 as a result
of rotating the adjuster screw 537 and/or the adjuster screw 537.
-Therefore, even if the sub-chassis_43Q is not that flat or that precise as
to dinension, the | aser beans fromthe optical pickup 500 can be kept
vertical with respect to the information recording surface of the CD ROM
600 that it is irradiating. This results in increased yield of the

sub- chas¥idthief h%%r?EPYt31%os§W%ﬁe1$otP%d%%%ec%%t%h%n%rﬁW%Huce a greater

nunber of disk drives. Ip, the above- desc odj nmen al t hough _t he
adj ust meRECELOR 390 tHe i HeeSHLAR Qﬁﬁ?%ﬁl aEnE t?%eé&§eﬁ%?8ﬂ 9806 - 36

shaft 532 were éu orted at the sub- chassrs 410 through t he gui de shaft
suppor t i HgVpihat CPhey nay be supported directly by the sub-chassis

fhg Iugestl;t(‘:hgur de Oggjgs or m?jlr%’gﬁg[\ zti{kg g%%t %qrad e?&ohgé@pifrheﬂi hout
above- deéﬁé' P&Pméﬁbﬂﬁté@ﬁny ghifpudl the d Pl 6 QNSE Ofnd he1 84 HSEHENt ends

~of both t
'540. All that is required is that the drive gear section be

integrally formed with the roter, 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,

A In the above-described disk drive 100, skew adﬁustment
of the optical pickup 500 can be performed by adjusting the
space betweeh the sub-chassis 410 and the adjustment end of
the guide shaft 531 and/or the adjustment end of the sub-
gulde shaft 532 as a result of erating the adjuster screw
537 and/or the adjuster scfew 537. Therefore, even if the
sub-chassis 410 is not that flat or that precise as to
dimens;on; the laser beams frbm the optical pickup 500 can
be kept vertical with respect to the information recording
surface of the CD-ROM 600 that it is irradiating. This
results in increased yield of the sub-chassis 410, making it
possible to reduce costs and produce a greater number of
disk drives.

In the abovefdescribed embodiment, although the

adjustment ends of the guide shaft 531 and the subwggide




gui de shaft 531 and the sub-guide shaft 532 were adjustable, in other
~‘enbodi nents either one of them may be made adjustable. A7dercl¥06ng 29 are
'views showi ng a second enbodi nent of the present invention. The second
enbodi ment primarily differs fromthe first enbodinent in the formof the
sub- guide shaft. The other parts are alnost the same as those of the
first enbodi ment. Therefore, only the aforenentioned dissimlar part wll
be described in detail. Oher parts -c@bresponding to those of Fig. 1 are
given the sane reference nunerals, and will not be described below. A
gui de shaft 710, which is nmade of a netal and is cylindrical in shape, is

di sposed sty 38 wird hauspeietea e8gesnOf s@h- QR]ALS 2
sub-chassis 410, with botﬁﬁ%ndseof t he gu?de sha?%mglé%gefﬁgQggﬁiggg to the

bottom snriidecestofftt hauyspdreieg pEatdd 0534, Stu!@égulinég BBakhppdPeey integrally
formed with the other side edge of the opening 412 of the sub-chassis 410.
17 Mar ch G2gB8:t1B by Mitee speciiacsid y41@niedgecnf at RenApentAgti Bhthe
sub-chassis 410 is bent into an L shape in transverse cross section, and
t he out eShefse Wrershettweghn vid il i tertalise hovl oot el tief 198 othgubest edge
is bent upward into the shape of an inverted U in.transverse cross section
fr om bel GRaLthSERPItHO % a2 tyiShd shaft 720 is formed. The gui de shaft 710
-is slidably i ser&gd iinto guide
- n addition, in the above-described embodiment,
although the locations of the adjustment ends of both the
guide shaft 531 and the sub-guide shaft 532 were adjustable,
in other embodiments either one oF them:may'be made
adjustable.
Figs. 28 and 29 are views showing a second embodiment
of the present invention. The second embodiment primarily
differs from the first embodiment in the form of the sub-
guide shaft. The other parts are almost the same as those
of the first embodiment. Therefore, only the aforementioned
dissimilar part will be described in detail. Other parts
corresponding to those of Fig. 1 are given the same
reference numerals, and will not be described below.
A_guide shaft 710, which is made of a metal and is
cylindrical in shape, is disposed along one of the side
edges of an opening 412 of the sub-chassis 410, with both
ends of the guide shaft 710 being affixed to the bottom
surface of the sub-chassis 410.

A sub-guide shaft 720 is integrally formed with the

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




hol es 511a and 511a of the optical pickup 500, and guide rtions 513 and
513 are in slidable contact with the upper and | ower faéggg ﬂé

sub- gui de shaft 720, whereby the optical pickup 500 is novable in

- directions in which it cones into contact with and separates fromthe
turntable 420. Figs. 30 to 32 are views showing different nodifications of
t he sub-guide shaft. Fig. 30 is a view showi ng a sub-gui de shaft 730 that
is fornmed by bending a sheet netal into a U shape in transverse cross
section. Fig. 31 is a view showi ng a syb-gui de shaft 740 that is forned by
folding a sheet nmetal upon itself. Fig. 32 is a view show ng a sub-guide
shaft 750.fornmed by bending a sheet netal into a substantially cylindrical

n Fros R Aot HIGRRE [VEI5R,  ffs Mt End " AR e econa
enbodi repto byt gl 0y, U £ Dftoe n N B 000 oifss cHBO gEN o g can
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bendi ng a sheet net that when it is ?orne Into ac cal shape
it can hthe Wadticaihatlis bl atipi@lya | Qs odie éﬁhﬁé’%f'&[‘aﬂé&?@ed"ﬁﬁ al

sheet is used as material, the sub-guide shaft has
in transverse cross section from below, whereby the sub-
guide shaft 720 is formed.
The guide shaft 710 is slidably inserted into guide
holes 511a and 51la of the optical pickup 500, and guide

portions 513 and 513 are in slidable contact with the upper

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

optical pickup 500 is movable in directions in whicﬁ it

.domés 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

formed by bending a sheet metal into a U shape in transverse
cross section.

Flg 31 is a view show1ng a sub-guide shaft 740 that is
formed by foldlng 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 cylindrical
.shape,

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

not only to the second embodiment, but also to the first



sufficient strength and has good tenperature characteristics. ﬁﬁ regards
the way in which the optical pickup 500 can be nmde to d@é@ﬁ?l ﬁy a
limted | ocation, either the guide shaft 531 or the guide shaft 710 is
formed into a cylindrical shape in order to limt the |ocation occupiable
by the optical pickup 500 in all directions perpendicular to a direction
of nmovenment thereof, so that no pro ns arise when the sub-guide shaft
532, 720, 730, 740, or 750 is used olimt the location occupiable by the
optical pickup 500 in all directions perpendicular to the direction in

whi ch the guide shaft 531 or the guide shaft 710 is disposed. A

descri pmbediwent .now be given of a third enbodi nent of the present
invention with reference to Figs. 33 and 34. The disk drive of the third
enbodi ment #Ff FaRsPerBaderatoed frems Fhet ferBERIRENESSATERE 1Pk Mechani sm
and the unl ocking nmechani smused fqr unlocking the | ock nechanism which
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sheet is used as material, the sub-guide shaft has
sufficient sfrength 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
éylindrical’shapevin 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
when the sub-guide shaft 532, 720, 730, 740, or 750 is used
to 1limit the location occupiable by the optical pickup 500
in all directions perpendicular to the difection in which
the guide shaft 531 or the guide shaft 710 is disposed.

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

The disk drive of 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 unlocking mechanism

Fve—




a lock arm 810 provided at - a tray 300, and an engagi ng section 820 _
provi ded at a bottom chassis 210. The engagi ng section 821(3M3§Ch¥08§ ate-1like
section formed vertically froma location near the left side face 214 of a
mai n section 211 of the bottomchassis 21.0. It has a main section 821 and
an inclined section 822 that is integrally forned with the main section
821. The main section 821 extends in the .forward-and-backward direction,
and the inclined section 822 extends froma front edge of the main

section 821 forwardly and slightly lef8%ards. The back edge 82l1a of the
mai n section 821 serves as an engagi ng edge. The lock arm 810 is |ong and
extends substantially in the forward-and-backward direction, and is

rot at abl yares uppenitg@ialy aHOddn) Nafetd¥t LS torp_ggetﬂg 14 | gyer hesurf- ace
of the tray 310. .A tension coil spring (not shown)” 1Is associat edtvvlth t he

| ock ar mad®ckiingh res-hindsars Widnehy @S b o rataied sOuR er Ghpckwi se
as seen fromabove the 1ock arm810. 17 March 2006 -- 4 0 - An engagi ng
paw 811 paatiisc koemgagending angagiose edyaheSdha sy dnfiEngat ngrsect i on
820, is forned at the left face of the rear end portion of the |ock arm
. 810, and9a&Vvgdslthessemeoreeensiel numeratisudes thilsequalvwen awrdlse t he ri ght
and forwardly, is formed at the front end portion of the lock arm 810.
The engaGPRECERAPABRY RAZten odnghgi Fdrsdc em®pidmenthi emdextidndsiod Meual |y
hori zont gl I Y gng an_i-nclined face

estribed below.

The lock mechanism 800 of a CD-ROM drive 100A. comprises

allqck arm 810 provided 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 1ocation 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 forward-and-backward direction, and the
inclined section 822 extends from a front edge of the main
section 821 forwardly and slightly leftwards. The back edgé
821la of the main section 821 serves as an engaging edge.

The lock arm 810 is long and extends substantially in
the forward-and-backward direction, and is rotatably
supported at a portion near 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
so as to bLe rofated counterclockwise_as seen from above the

‘lock arm 810.

—



811b, which extends obliquely towards the left and rearwardly fromthe

left end of the engaging face 81la. O the guide portiond 73423006 he

optical pickup. 500, the |ower guide portion 513 serves as unl ocking neans. -
As the drawer section 300 is pushed into the outside housing 200, the
inclined face 811b of the engaging pawl 811 of the | ock arm 810 cones into
contact with the right side face of the inclined portion 822 of the
engagi ng section 820, and is pushed towards the right by the right side
face of the inclined section 822. The |ock arm 810, along with the drawer

section 300, noves towards the back 'si‘fe of the outside housi ng 200, while

it rotates slightly clockw se. Thereafter, at the sane tine that the
drawer section 300 reaches its housed position, the engaging face 81la of
the |ock arBENERTINEPaH] B81bcathich congagpanthagehgayhrg éagati on of
the engagi ng edge 82la of the engaging section 820. Therefore, the |ock
arm 810, 8442 0% ckhe tengaginagsept herdd2p ot A6eEorvadt etckbekliest, faseseen
from above-the 17 March 2006 - 41 |ock arm 810, whereby the engagi ng face
811la of ThePdckear nen@1PoEhieR et t Hae chgaki Agme84R. 8208 of Pulb engagi ng
section S§20.‘1Tg€?ca ses, the drawer section 300 to be | ocked at the
housed poer tITh. %3¢ Bt oR PEALTHRETS ol beuglyehovardsuthaeragbteand

Qescr! PeLLEK g EENAGERDN 800 L WPLOSE Gaa’BoREP8N bF FhE 133 hen the
' arm 810. The engaging pawl_811 has an engaging face 8lla,
which extends virtually horizontally, and an inclined face
811b, which extends obliquely towards the left and
rearwardly from the left end of the engaging face 81lla.
Of the guide portions 513 of the optical pickup 500,
'théllower guide portion 513 serves as uﬁlocking-means.
As fhe drawer Section,BOO is pushed into the outside
housing 200, the inclined face 811b of the engaging 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,
Iand is pushed towards the right by the right side faée of
the inclined section 822. The lock arm 810, along with the
drawer section 300, moves towérds the back side of the
- outside housing 200, while it rotates slightly cloékwise.
Thereafter, at the same time that the drawer section 300
reaches its housed position, the engaging face 8lla of the
lock arm 810 arrives at a location corresponding to the
locaticn of the engaging edge 82la of the engaging section
820. Therefore, the lock arm 810, as a result of being

biased, rotates counterclockwise, as seen from above~the




positioned at the outernost periphery of an information recording area of
the CD-ROM on a turntable 420, a guide portion 513, at ti{Mar si de 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 fromthe CD-ROM the novenent of
the optical pickup 500 in no way affects the | ocking operation of the
| ocki ng mechani sm 800 whi ch | ocks the drawer section 300 at the housed
position. Pressing an eject button 3 on a front panel 320 causes a sled
nmotor 540 to rotate further in the counterclockw se direction fromits
| ocation of Fig. 33, causing the optical pickup 500 to nove outwardly of
the outerpost periphery of the information recording area of the CD ROM
600. DurPRY EATFs 8llnevh@renyt Khegahgagdpoet fanes83la af the [Lowsr aginde of
t he optiiﬁlﬁgickup 500, pushes the push section 812 of the |ock arm 810,
the | ocR18r fPgRgerotheeenagpdbAnedee §218cef FheneREBYIEREhECFEERNAr m 810

e |l ock arm 810 rotates

(refer. gs40 Fkgu .17 Nhrc? 2086 -- 42 34). \Wen th )

cl ockwi 88°-t hd&RgEaPRES FhGeIBITETt AeFLoPDr 3P4t ke Pewdrakerhat, that and
di senga r e _engagi ng edge 82l1la of the engagi ng section 820, so
t hat thgggﬁgkeggéég%Pgh 300, which has been | ocked at the housed position

by the | ock freahani £ AL1a,1 11 AR} Uk Ghver PGP Gl R5E. Techani sm 800

causes the front en
described locking mechanism 800 is unlocked.

As shown in Fig. 33, when the optical pickup 500 is
positioned at the outermost periphery of ah information
recording area of the CD-ROM on a turntable 420, a guide
portion 513, at the lower side of the'optiéal 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
mqvement of the optical pickup 500 in no way affects the
locking operation of the locking mechanism 800 which locks
the drawer section 300 at the housed position.

Pressing an eject button 322 on a front panel 320
causes a sled motor 540 to rotate further in ther
counterclodkwise direction from-its,location‘of Fig. 33,

'causing the optical pickup 500 to move outwardly of the
outermost periphery of the 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
section 812 of the lock arm 810, the lock arm 810 rotates

clockwise, as seen from above the lock arm 810 (refer~to Fig.




‘drawer section 300 to protrude fromthe outside housing result of the
“action of the extension coil spring 317a. During this tiﬁéPﬂFﬁéﬁﬁg '

ockw se
rotation of the sled. notor 540 causes the optical pickup 500 to nove to,,
for exanple, a location corresponding to the innernost periphery of the

i nformation recording area of the CD-ROM 600, that is to a |ocation where
TOC of the CD-ROM can be read. This causes the guide portion 513, at the

| ower side of the Optical pickup 500, 4eo-separate fromthe back side of
the push section 812 of the lock arm 810, as a result of which the lock
arm 810 that is biased by the tension coil spring rotates back to its
originalzy sition, that is to the |I|ocation where the -engaging face 8lla of

-

the engagding paw 811 can engage the engagi ng edge 82la of the engaging
section. - 820 %ehh%hgui%ﬁie aEﬂP%fw r?%ﬁe@%l@cﬁ{vﬁusé"pelfhé hen g4l g’
e t he e

section 300 is-push Into out si ousi ng 200, the | ocking nmechani sm

| ocks t heddaas D {GRIRIA &l ot o Bss s £0thd Bi gRt Nak@ageséRfagest he
out si de housi ng 200. 17 March 2006 - 43  As can be understood fromthe

f oregoi NnErdieHd Ry inP &Y sl g d ot hendi skgaging sécthenpseeenso

~invention, the wunlocking nmeans (the unlocking armin the first

enbodi mrethat tARd ddvegtisdesticod | 300 Shhich hde boserlsckiedoatt hbeopti cal
pi ckup 500, in the third enbodi ment) which operates as a result of driving
power of Hduesesl gebsidtiem B40 Wrd coksk trechdmwbsm Nl heec hdi epd epked - has been

| ocking the tray 310 -

' Unlocking the lock mechanism 800 causes the front end of the
drawer section 300 to protrude from 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
exaﬁple, a location corresponding to the innermost periphery

—~---of the information recording area of the CD-ROM 600, that is

| 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
push section 812 of the lock arm 810, ‘as a :esult of which
the lock arm 810 that is biased by the tension coil spring
rotates back to its original position, that is to the
location where the engaging face 81la of the engaging pawl
811 can engage the engaging edge 821la of the engaging
section 820 of the outside housing 200. Therefore, when the
drawer section 300 is pushed into the outside housing 200,

the locking mechanism locks the tray 310 completely

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




conpl etely housed in the outside housing 200. thereby maki i ‘
unnecessary to provide a drive source which is designed Hg&%ﬁﬂ%#@8||y for
unl ocki ng the | ocking nechanism For this reason, it is not necessary to
provide space for a drive source which is designed specifically for
~perform ng an unl ocking operation, thereby reducing the size of the disk
drive, and, particularly, making it easier to reduce the thickness of the
di sk drive and allow ng use of fewer parts. In the case where a solenoid
or the like is used, it is possible i? prevent the | ocking nechanismto be
h

unl ocked unexpectedly due to shock, ereby ensuring |ocking of the tray

at its housed position. Although in each of the above-described enbodi nents
t he Iockigg mechani smis unl ocked when the optical pickup 500 noves
out war dl y ohStf@nobeenndsrspepipfizon thet loregefiogmdeisoripedondi ng area of
the CD-ROM 600, the gresent invention is not limted thereto_ Therefore,
i n ot hBfcordingpienthgodiskidrizgpedi e nasentodiiven tismehartitem may be
unlockeg mhgn the optical pickup noves inwardly of the innernost periphery
of t hB-RESLRE PEANFed5P8i Mg logkdadophd nohROfinst sadiadigental t hough in
‘the fo 0j descgripti th present invention was applied to a CD-ROM
drive,éﬁg Fﬁ% Hglagp PFggopogé§heP%t§b3318ﬁe&i§RQﬁWQ§ﬁ¥ﬁQ1ORﬁNﬁ§1 '
e”bOd'H§8kﬁp 360ME Q065 g embodiment) which operates as a

result of driving power of the sled motor 540 unlocks the

locking mechanism which has been locking the tray 310

completely housed in the outside housing 200,'thereby making

it unnecessary to provide a drive source which is designed

specifically for unlocking the locking mechanism.

For this reason, it is not necessary to providé 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
reduce the thickness of the disk drive and allowing use of
fewer parts.

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

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

r‘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—




45 CLAIMS: 1. A disk drive, conprising: a tray for hO]diﬁﬁﬁa di sk, said
tray noving between a |ocation where said tray is drawn arch g0
outside hoeusing and a |ocation where said tray is housed in the outside

. housi ng; biasing means for biasing said tray to the location where said
tray is. drawn out; a |ocking nmechanismfor |ocking said tray at the

| ocati on where said tray is housed in the outside housing; a turntable for
hol di ng ‘and rotating the disk; a pickup for reading information carried by
a signal from and/or recording informatifor carried by a signal to the
..disk by noving said pickup in a radial direction of the disk held by
said turntable; a feed notor for noving said pickup; and unl ocki ng neans
for unl ockembodamentsckhaetbaring mbékinibackaysekduhlaykal When epati on
where said tray is housed in the outside housing, said unlocking neans
oper ati ng @ptical epiitkupfmdvesi igwasdly f e2dthet Ohinerdosf geghipleryeof

. according to claim1, wherein said unlocking nechani sm conprises cam neans
whi-ch is ibhegtaféymatibonedeaptdhing dares gBathseCbiROMwhi ch is rotated by
said feed notor in order to forwardly nove said pickup, said 17 March 2006
46 In addition, although in the foregoing description the

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

applied to other types of disk drives in other embodiments.




unl ocki ng nmechani sm further conprising arm' means which__eng said cam
means when sai d pi ckup noves outwardly of an infornatioﬁ7P@€§g§$$g area of
t he di sk, said armmeans noving .said |ocking mechanismin a direction

t hat alloms said | ocking nechanisnlto be unl ocked. 3. A disk drive
according to claimi1 or 2, wherein said unlocking nmeans is provided at
sai d pi ckup, and unl ocks said Iocklng mechani sm when sai d pi ckup noves
outwardly of the information recording area of the disk. 17 March 2006 47
DI SK DRI VE ~ ABSTRACT A disk drive #Rcluding a turntable for hol ding and
rotating cLaiMge a pickup for reading information carried by a signal

~and/ or recordlng information carried by a signal to the disk by noving the

pi ckup in a ragi I e GL-b Qim&Q% sk that is held and rotated by the
turntabl e, and aqécﬂ' nntgg X nnsﬁﬁ t he pickup. A-drive gear section,.

whi ch engages a}c%onh&ﬂﬁr@ %kug fheéisl% Q%ragl lngvj.ﬁ)é rgxeg:l“)@_aetﬂh a@ rotor of

a sled notor. rot atl on o not or sposed parall el :
to an axi fo@itlo?it FhePD Qi d Bayt 14 oubN 818 Skn Al alel68sldg POSSi bl € .
to perform seeking operatlons at a speeg o reduce errors in _

movement ofg the RiGKYEn MdrLo AGR aus f'f@ hoduch! afy FlUBR 4B
housing;
" biasing means for biasing said tray to the location
where said tray is.drawn out;
a locking mechanism for locking said tray - at the
“location where said tray is housed in the outside housing;
a turntable for holding and rotating the disk;
a-pickup for reading information carried by a signal
froﬁ-and/or recording information'carried‘by a signal to the_
. disk by moving said pickup in a radial direction of the éisk
held by said éurntablé;
.a.feed motor for moving said pickup; and
unlocking means for unlocking said lock mechanism which
locks said tray at the location where said tray is housed in
the outside housing,_ said unlocking weans operating as a

result of driving said feed motor.

2. A disk drive according to claim 1, wherein said
unlocking mechanism comprises cam means which is integrally
formed with a drive gear section which is rotated by said

feed motor in order to forwardly move said pickup, =said
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-unibcking mechanism further .comprising arm means which
éngageé said cam means when said pickup moves outwardly of an
information recording area of the-disk, said arm means moving -
said ldcking mechanism in a direction that allows said

locking mechanism to be unlocked.

3. A digk drive according to claim 1 or 2, wherein said
- unlocking means is provided at said pickup, and unlocks said
locking mechanism when said pickup moves outwardly of the

information recording area of the digk.






