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




- 2 notor and the pinion gear, so that the total backlaﬁg bet n the
gears is increased, resulting in a larger error in nove ﬂ?mghﬁﬁﬁe pi ckup
with respect to the nunber of rotations of the notor. Wen an attenpt is
made to elimnate backlash, which causes errors in the novenent of the

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

di sk dri 48LBECORRSCANI fkRion| Jod OISk MHAVeMSelLiof BELbkifg, i nformation to

or reading recorde nformation froma di ormation Is witten or

read by BBYWBEnatRECKERréNiS {Adidhsdi! edd @k Alg {RCa disKget NePELEr tO

wite and read information to and fromthe disk, It Iis neCessary to

accurat eiy movedeat cof f e FXAWD Gvi RS s O BE0 el tREnbEOMB£ he pi ckup,
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 backlash, 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
‘writtén or read by moﬁing a pickup in a 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,




.17 March 2006 3 and is noved as a result of transn1tt|ng¥qv|V| pomeerf

nDtor,_or the like, to the pickup. In conventional disk e t wo

gui de shafts, used for guiding the pickup, as well as the spindle notor,

"used for rotating the turntable that holds and allows rotation of - the

di sk, are nounted to the chassis. For this reason, the degree of

parall elismbetween the two guide shafts and the nounting portion of the

stator base that supports the spindle notor is greatly affected by the

degree of flatness and the di mensionalszprecision of the. chassis. \Wen the

degree of flatness or the dinensional precision of the chassis is reduced,

the degree of parallelisnlbetmeen t he guide shafts and the stator base is
aser beans fromthe pickup tao.strike

al so reduﬂg cau5|§g for_exa L
the i nf oWkt HErMPEED, AF g SEFPAEeobs ¥ﬂesmafc§9<nabrire,aéw PRMeE Qthh
verti cal ng r |caI hereinafter be referred to as
skem/aﬁh¥té€ $€%££8 %ﬂgkegﬁa B?epﬁ BRES | arge, the performance of the
disk drive ist :eﬁi‘}é/ EE%HdeQi 4}{1 t [ | rmance
capabilities o %ﬁ Five #Eg%eg%ggég%gt %@%pgﬁé£g§keﬁﬁgﬂgle
close teogegeleyngakwgpweuﬁhaéél {.gakhéss Besghh! ﬁofég q
di mensi ons as precise as possi bl e. ere ore econes |ff|cﬁ to
prOdUCG_fﬁﬁ E6estisy €H@SEhsniawl & @m@ttﬂ8§ds and allows rotation of
the disk, are mounted to the chassis.
For this reason, the degree of parallelism between the
two guide shafts and the mounting portion of the stator base
that supports the spindle motor is greatly affected by the
degree of flatness and the dimensional precision of the.
chqssis. When the degree of flatness or the dimensional
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 1erge, the performance of the
disk drive is greatly reduced. |

In order to maintain the performanee 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 becomee
difficult to produce the chassis, chassis yieldrand thus

disk drive yield are reduced, thus making it difficylt to



di sk drive yield are reduced, thus nmaking it difficult tao ig 2006 - 4
produce disk drives in large quantities, and increasing ég RY OF
THE | NVENTI ON Enbodi nents of the present invention seek to make it

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 nake it possible to easily
perform skew angl e adjustnent. Di sclgsgd herein is a disk drive in which a
drive gear .section which engages a rack of a pickup is formed integrally
wth a rotor of a sled notor, and a rotary shaft of the sled notor is

provi dedﬁpaa@&é ehi djo fikRkary $hAgd @jan@lttllérsnt aﬁhelﬁéféam{ﬁs and rotates

a disk that serves as a recording nedium Acordingly, in the disk drive
di scl osedostishe rotation of the sled notor is transmtted directly to the
rack of the pickup. Al so disclosed is a disk drive conprising a pickup for
reading information carried by a signal fromand/or recording information
carri ed BYMMARY difalTHEo IHVENEKO®HY noving the pickup in a radial direction
of the disk that is held and rotated by a turntable; and two guide shafts
for ' Embodiments 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




all owi ng 17 March 2006 - 5 the pi ckup to be gui ded; whergi nd of at
| east one of the two guide shafts is fixed and the otheﬁ%éﬂﬁaggpges as an
adj ustment end, with the position of the other end being adjustable in a
direction which allows the other end to come into contact with and
separate fromthe disk. Therefore, the disclosed disk drive o allows
adjustnent of the orientation of the pickup with respect to an
informati on recording surface of the ?isk after manufacture, that is
allows the disk drive of the present invention to perform skew adjustnent.
According to an aspect of the invention, there is provided a disk drive,
conpri sithg: padckupytdobe hghiiagd; artthskin saidd dndayfnayi hgabet weenofi | ocation
where said tray is drawn out froman outside housing -and a |ocation where
sai d trape $whogskdeishafiss i fided kaodsithg, obhasi erd -searss fasy a8 asi ng
said tray to the location where said tray is. drawn out; a | ocking
nmechani SRIMSETEREKERE: sHiBht Ehg Resthon | ok dthe P tihifer €76hiR¢ ™%y i s housed
in the' outside housing,, a turntabl.e. for _holdj and rotati.ng the disk; a
pi ckup P&Juﬁéaﬁﬂ—ﬁg_l? nf o Jn’&eiertdr?rté‘f?"ﬁcgd ai}}ogss}:g%a?&?lf o‘?‘ﬁ“% and/SF ecor di ng
I nformati@n -ofRhLEeYi O s U I Hi%m the disk.
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 inventidn, there is

provided a disk drive, comprising:

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

" biasing means for biasing said txray to the location
where Said tray is_érawn out;
| a locking mechanism for locking said tray at the
 location where said tray is housed in the'outside_housihg;

a turntable for holding and roﬁating‘the disk;

a. pickup for reading information r_carried by a signal
froﬁ"andfﬁr recording information'carried‘by a signal Eo the.

.. disk by moving said'pickup in a radial direction of the @isk

held by said turntable;




.disk by noving said pickup in a radial direction of the disk heId by
said turntable,; 17 March 2006 - 5a a feed notor for nn\fﬂ%mﬁ%%w pi ckup;
and unl ocki ng neans for unlocking said | ook mechani sm which | o6ks said
_tray at the location where said tray is housed in the outside housing,
sai d unl ocki ng neans operating as a result of driv'ing said feed notor.

BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is a perspective view of an

enbodi ment of an entire disk drive |n accordance with the present
Invention, wth the tray being ina “fhdused 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 entire disk drive. Fig. 4 is
a perspective view of the left guide nmenber. Fig. 5 is a perspective vi.ew
of the left rail nmenber. Fig. 6 is a perspective view of the left guide

menber and the.left rail menber. conbugg Basther when the tray is in the
housed st at e.2 ffepfgnotor Lor paying 43 6t Phe |eft gui de nenber 17

March 2006 - 6_ and the |eft ralllocﬂb gof 'igﬁi:%%%ﬁgﬁfém when, the tray

is unlocking means for un
locks said tray at the location where said 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




in the drawn-out state. Fig. 8 is a plan view of a drawer. Fig 9is a
bottom view of the drawer. Fig. 10 is a perspective vi ewlgM %GQ%EQ
mechani sm and the nmenbers related thereto. Fig. 11 is an expl oded

- perspective view of the lock nechanismand the nenbers related .thereto.
Fig. 12 is a side view of the | ock mechanism Fig. 13 is a sectional view
taken along line XI11-XI1l of Fig. 12. Fig. .14 is a sectional view taken

along line XIV-XIV of Fig. 12. Fig. 15 is a sectional view taken al ong
l'ine XV-XV of Fig. 12. Fig. 16 is apdan view of a base unit. Fig. 17 is
a bottomview of the base unit. Fig. 18 is a sectional view taken al ong
line XVIII XVIII of Fig. 16. Fig 19 is a perspective vi ew of a guide shaft

Ao Yanaltlle FOct Sl P SRLMOER! ISR ERRLANY |y Mo i 18 1%,

Fig. 21 I's a perspective view
is. an eiﬂlgggddPgﬁﬁpggﬁlg@éyéeM/of the anabIe 17 March 2006

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 alehg 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




- 7 base and the rack nmenber. Fig. 23 is a sectional view.taken along .|ine

XXI11- XXII1 of Fig. 16. Fig. 24 is a sectional view takddMaemyoi ne

O XXIV-XXIV of Fig. 16. Fig. 25, which along with Figs. 26 and 27 is a plan
view of the main portion of an optical pickup and a sled notor for

illustrating the operations thereof, shows the optical pickup being

positioned at the innernost periphery of an information recordi ng area of

a CD-ROM Fig. 26 is a plan view showi ng the optical pickup being

positioned at the outernost periphery pf-the information recording area of

the CO-ROM Fig. 27 is a plan view show ng the optical pickup being

posi tioned outside the outernost periphery of the information recording

ar ea,:of Fi ich shows a second enbodi nent of a pickup
gui di ng %%% g%?sn1|% é#%ﬁs e%#%%@z is a plan view of a base wunit. Fig.. 29

is a sectiongl; Vi t jsne . - f Floh:28 «Firgsr_30 is an
enl ar ged sec'?':illo 'a%vilgv%gf%%%n%ln%%%% ﬁ%@]g%f&aoﬁgﬁ%a#%glof t he
sub- gui dexsppfée Fig, . 1s an enlarged sectional view of the main portion

of another nodification of the sub-guide shaft.
Fig. 24 is a sectional view taken along line XXIV-XXIV

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.




17 March 2006 - 8 Fig. 32 is an enlarged sectional view of the main
“portion of still another modification of the sub-guide sHdf{farch380y 33,
which along with Fig. 34 shows a third enbodi ment of the disk drive in
accordance with the present invention, is a plan view show ng the opti cal
‘pi ckup being ,positioned at the outernost periphery of the information
recording. area of the COOROM Fig. 34 is a plan view show ng the opti cal

pi ckup being positioned outwardly of the outernost periphery of the

i nformation recording area of the CD"R8M™ DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS A description will now be given of enbodinents of a disk drive
of the present invention, with reference to the attached drawings. It is
to be noted tHag.i 32t he apnbodamrgatissetttibaapr esent oifnveet m@Apa CD- ROV
drive, which is nounted to a notebook personal conputer, is taken as an
exanpl e. PRFIEREOWeT $tHilds another3modi€ iCRtROM difi \Wwhel Glibi-aplidde Shaaht |
out si de housing 200 which is flat in the vertical direction and has an
openi ng for me818hr ddghvdichhalengi véthsHigaca4 Fhewsussitaerfousi ng 200

~includes a,battomchassis 210 and a cover nenber 200 affixed to the top
surface ﬁwqd%%meHthgnFBﬁa§§ﬁ§ SrhveTRE BECOSHPDINEs Migh2 the presdatol a

invention, 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 qptigal 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




17 March 2006 9 sheet netal, and a protruding section 212 is integrally
formed so as to protrude towards the right froma portiord7dMarch20f@i n face

211 not including the rear end of the right upper edge. The main face 211
has a recess which opens at the top and front sides. (In the
specification, in Fig. 1, the left dowward direction is defined as the
forward direction, the right upward direction as the rearward direction,
the left upward direction as the leftward direction, the right downward
direction as the rightward direction,2the upward direction as the upward
direction, and the downward direction as the downward direction.) A right
face section 213, which protrudes slightly upward, is formed at the right

end of i Gt N 1198 d1i il Bod OB1o clges Al obbie fyaht { ace

section 213 and the top edge of a Ieft face section mai n face

211 bei npmesd tdoned tatptderederdiel sl -t £1GRE1 PBoR! At post Pon 24, Wwhich
protrudes upward, is fornmed towards the front side of the " right edge of

t he bot teomesits faxee 215 afot hendmidi d@cth@ Iear Widd 8rftRBtrigee 216a of the
engagi ng protrusion 216 being an inclined face which inclines dowward and

~ towar ds ugper fedyy., dMck anaiearfdee 2 2l Ghad e ngeees €ngRgcnNgopese 4see Fig.
12). The aforenenti oned cover nenber 220 is nmade of a sheet netal and

formed itdxeo tors st dindrdl [siddsat slfapethampesification, in Fig. 1,
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




affixed to the top surface of the bottom chassis 210 so as 17 March 2006 -
10 to cover it, whereby an opening is formed at the fronf Myghe?0065o that a
mai n space 230, for acconmopdating a drawer section to be described later,
and a disk auxiliary spade 231, which extends towards the right and
continuously fromthe upper end of the right edge of the main space 230,
are formed. A guide nenber 240L (shown in Fig. 4) and a guide nenber 240R
are affixed at the left and right sides, respectively, of the main space
23.0. The gui de nenbers 240L and 240Rgare symretrically forned of
synthetic resin on the left and right sides and are U shaped in transverse
cross section, and are affixed to the bottom chassis 210 so that their

id ‘ h ot her.. St . 242, ' which tyud | i ght d,
et ormed SPVERGRE - (MASHRWEIS TR TG +or pRPIRAt bhREr o Fier on- of
d | f t | 241 of .t h i.d b
2400 and-athet AR Hlcf T2 R AGR R &S 81 e B8R F o e
tri I { ght 5.8d . t I id
menber | 29000 SPERR R HeteT 3 A SR I PO Y 0 ol

secti onsexXdsna¥hi Ghardd OfHaIde i UHd YodPVBiChbusf F5dethd 0&%&? the front
side of the edge of the opening at their corresponding botto si des 241.
A rail nemdest 2664 Bfotedde RfY.tHY mdith Gpakd Z’Gﬁ’f,b'%re formed.

' A guide member 240L (shown in Fig. 4) and d 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,
. 80 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 z41.
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.




'250R are slidably supported, in the forward-and-backward direction, by the
gui de menmbers 240L and. 240R, respectively. 17 March 20067Margh208fe 1 aj |
menbers 250L and 250R 'are symmetrically formed on the left and right
sides by bending a sheet netal so that they are U shaped in transverse
section. These rail nmenbers 250L and 250R are slidably supported, in the
forward-and- backward direction, by the guide nenbers 240L and 240R,
respectively, so that their open sides face each other. In other words,
the rail menmber 250L, as shown in Fi-gd1 6 and 7, is-slidably supported by
t he gui de- nenber 240L, whereas the rail nenber 250R is slidably supported
by the guide nmenber 240R The stoppers 242 of the guide nenbers 240L and

240R | isl ' ti ' ' t act
o oo THE aff dolfbdho A0 NPT SYERI AR SERALPRRCAETyS IR on 0Dl 8
and 250Rpheg@edYadder-igid SBgber BéH&iﬁgdaZ%HBeérﬁe%ivgﬁt @Hgftr om bei ng

- dislodged fromthe guide nenbers 240L and™ 240 respectively. Stoppers

252, whitaepratd WlesHLQYR Otn cefdnSbdBte 368ti6R! Medhake! PRl eRENBAEsOT
their respective bottomsides 251 of the rail nenber 250L (shown in Fig.

5) and (380N add IE0Peire ¥R dd4dheseuppbtta@ben stRE0EcandrdSaRkkaar e
symmetrically forned on the left and right sides, so that only the left

rai |l nerdesskwB0l disreshtovom i rbyetiae | gyidEngagearat 2005t ArdsLeprers 252 with
t he .st oppers 242 of the

. 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 rail member 250L (shown in Fig. 5) and the rail
memberNQSOR. (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




gui de menbers 240L and 240R from behind their respective _stoppers 242.

prevents further forward novenent of the stoppers 252. 1 0 rds,
di sl odging fromthe guide .17 March 2006 -- 12 nenbers 240L and 240R in
the forward direction is prevented. |In addition, dislodging preventing

edges 253 of small height, which protrude upward, are fornmed so as to
-extend along an edge of the opening at each of the bottom sides 251 of
the rail nmenbers 250L and 250R, froma portion thereof [|ocated slightly
towards the front fromthe center te LtBe- front end of the rail nenbers
250L and 250R, in the forward- and-backward direction. The drawer section
300 is supported by the aforementioned outside housing 200 so that it can

be houseflembéranty 6l awy ook r oM the Aihed de¢ ?:901?0398 gher &

section-300 is forned by nmaking a tray 310, nmade synt heti c reS|n

support a basg Widitlionhe HAGIAE pHeRentAh e RAYed B9E &r &mahhe tray 310
has a pl anar shape and an external shape which is a long rectangle in the

f or war d-hehghbackvistl phioeeid® upwdisa Wdktd fermdd o | &5 stmldseferddan  the
wi dt h- of the main space 230 in the outside housing 200. The tray 310 has a

~mai n faceldid,anvedde el tthel graring hapeasuid of |y bectan gl dss SeEpe in
t he forward-and- backward direction, -a front wall 312, which is fornmed
verti cal?¥y the tiell membestiye? UIL tenal (BHOR .f dbmon8 Kl pdxtfiomrthereof
~ 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




right walls 313 and 314, which are fornmed vertically on thﬁﬁulefb and ri ght
edges of the main face 311, and sliding sections 315, whi? % or med
outwardly of the left and right walls 313 and 314. Al of these parts are
~integrally 17 March 2006 - 13 forned of synthetic resin. A recess 316, _
whose edge forns part of a circle for placing on the top surface thereof a
CD-ROM is fornmed in the main face, and an opening 316a is fornmed in the
recess 316 to allow the base unit to be described |later to face upward. The
sliding sections 315, which are squard3shaped in transverse section and
extend in the forward-and-backward direction, protrude fromthe outer.
surface of the left and right walls 313 and 314, respectively, of the tray

310. The egge sl secj i 5 es ivel:y re |located
at a Iomg?fﬁg?gﬁ? ?%gﬁh%ﬁgct%%ggﬁgesﬂo?géﬁgés? é' &gﬁ%g %fééa%ar?f4 of the
tray 310patt &£dité&ORe1é OPEF 3l5a o d Lght rdly from
theysidgp%alls_3l3 anh 314 o$ﬂ§ﬁ€n?r%§%%%.£%g gﬁ%k%g?nkéfgggg&%stopper

pr ot r usi GMSR@LSbis Woges| 1ghthey a0k I £68e | n&ﬁadaﬂ,oﬁéﬁmgoéﬁﬁg gl the rear
end of each of the sliding sections 315. The sliding sections 315 are

sl i dabl yfermedrimdtiny tdeesaiilec meorhel Bow S50he apds@50Ri t The gis! odgi ng
preventing edges 253 of the rail nenbers 250L and 250R slidably contact

the insigkewibkrd siafercctoffade dpawerd edges 315a of the sliding

| The sliding sections 315, which are sguare-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 2501 apd 250R. When the tray 310 mo?es towards fhe

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




sections 315, thereby preventing the sliding sections 315 _ _frqom becom ng
. dislodged fromthe rail nenbers 250L and 250R, in the dﬂ?é@?ﬁﬁﬁmgf t he
openings of their respective rail nenbers 250L and 250R. Wen the tray 310
noves towards the front with respect to the rail menbers 250L and 250R. ,
the 17 March 2006 - 14 stopper protrusions 315b of the sliding sections
315 cone into contact with the back ends of the dislodging preventing
edges 253 of the rail nmenbers 250L and 250R, thereby preventing further
forward novenent of the tray 310 with 14espect to the rail nenbers 250L and
250R. Accordingly, with the tray 310 supported in such a nanner that it
can be accommopdated in and drawn out fromthe outside housing 200, the top

si de of fs&%prp%&e%%o%%@_s&%nsp@aiosy ozed sig.éﬁli&lgt %%&%gglgﬁ%&s@“ i the top

surface-of the protrusion 212 t ho out si usi ng ~shown in Fig.
9, an ej ealtdf dhtacthik§hnl $he BRRR kdis DF ahd iRA JHRMAY Sddivdlis

f orwar d- and- backward direction, is provided at the botton1surfacefm5t t he
right siddgels 58 offe@dheediof meh®eial 250ac@ndl LsoR ,t Rdeietyy 310. The
ejector 317, which is fornmed of a sheet netal, is a long plate extending

in the foprexedtand- fackherdfdirwast aovemiettanf &hieenSia®n 390 hitpr i ng 3174,
which is stretched tightly between-the ejector 317 and the main face 311,
pr oducesr&speoli g tbecrathamembases 260& endct260R317 in such a manner
' 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 abbut 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
so‘as to be movable in the forward-and-backward direction,
is provided at the bottom surface, at the right side of the
rear end of the main face 311 of the tray 310. The ejector
317, which is formed of a sheet metal, is a long plate
extending in the forward-and-backward direction, and an
extension coil spring 317a, which is stretched tightly
between the ejector 317 and the main face 311, produces a
moviné“force that biases the ejector 317 in such a manner
that the rear end theredf stops when it protrudes rearwardly

- from thé rear zdge of the main face 311 by a certain amount.

A front panel 320 is mounted to the front face of the
tréy 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




‘that the rear end thereof stops when it protrudes rearwardl fron1the rear
~edge of the main face 311 by a certain anpunt. A front péﬂé%“ 45905 s nount ed
to the front face of the tray 310. The front panel-320, made of synthetic
resin, is a horizontal Iong plate, whose length in the horizontal
direction is about the sane as the length-in the horizontal 17 March 2006 -
15 - direction, of the outside housing 200. The front panel 320 is affixed
to the front face of the tray 310, with its left end substantially aligned
with the left end of the tray 310. _Ajgindicator section 321, for

i ndicating the state. of a CO- ROMdrive 1, and an eject button 322 are
provided at the front panel 320. Pressing the eject button 322 causes an

eject o athn to bet$6$cr|bed | ater to be perfaornmed. An energency
receiV|ﬁB' o8 95 e Side evs g of Th§ HEX PR RARG) 13402 of the

bansl 3 31| rlggegﬁ 35 5 S et ot a R0 oRetY 1l I ol
318. A ,

- nount ed | n t %E){Sit Si ?e o&&% %ﬂod%hs gﬂ&?oﬁ%ﬁnc}i\e‘%;@% pits %ﬁtﬁq(eeﬁo:/vt be

gi ven OfAnt hediGko I@c@.’o%fnﬁo \(’%c} rﬁ%ﬁ‘f&ﬂfﬁ‘f‘g tﬂ}glsgéa Q13- A | ock

arm331 1s dlspose at a portion ower ‘surftace e naln face 311

~of the RO d34iQd aCated ah tiRct Itgmto%i e Ang-d %y}%x%éd‘eﬂﬁ rqt end of the

mai n face 311
front panel 320. Pressing the eject button 322 causes an

eject operation to be described 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




(Refer to Fig. 9.) The lock arm 331 is forned by bendi ng a- sheet metal, is
substantially a long plate in the forward- and-backward di’ Maeh R and has
an. engagi ng paw 332 at the back end thereof. The engagi ng pawl 332 has
an inclined edge 332a that inclines upward towards the back, and an
engagi ng edge 332b that 'is formed continuously with the front end of the
i nclined edge 332a and extends directly 17 March 2006 - 16 upward
therefrom A push portion 333, which bends to the right, is fornmed at a
portion of the bottom edge of the l-oak -arm 331 |ocated slightly forwardly
of the engaging pawl 332. A spring contact portion 334, which protrudes
towards the left fromthe top edge of the front side of the |ock arm 331,

e o L o R R A

i ncl i nest ormar y an domn the spring

ContaCt§g. Pf ed! tprO¥OQ%QOn(8§f%ﬁetBotEbﬁ %%.E 6leﬁ% gloigmount i ng
1s ‘affi xe

plate 3 to a portion he bottom surface of the main face

311 of th& taraqy 1%%Qteh0%§t1%%tt gwﬁbﬁ!ﬁai'ﬁi?hBQntth%n@n@fagtllﬁg plaght 33ide of the

main face 311. As seen fromt front, e lock armnmounting plate 336

| ooks | LAk%p&rinlgn\s@hEtQ@tLg%EQ%n and,t {AitApPpedgeudels tb&alaenthsi de portion
of a supporting section 338, which extends along the inside surface of the

ri ght waldft3¥4om $hef @bpeddgenviEnthusEyonict Bitdeeofi ghe- dodi adge 361 ,a
'nDuntln%s 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
iocéted towards the front -end of the right sidé 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 frént 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.) _




section 337 that is affixed to the | ower surface of the main face 311 of
the tray 310. A spring supporting portion 339, which prdﬂ@@ﬂ@%ﬂpémards t he
left, is formed at a portion of the bottom edge of the supporting section
338 located slightly rearwardly fromthe front end, and a spring
externally fitting section 339a is forned so as to protrude upwardly from
the left side edge of the spring supporting portion 339. (Refer to Figs.

12, 13, and 14.) 17 March 2006 - 17 The portion of the |Iock arm 331

| ocated slightly forwardly fromthe genter, in the forward-and-backward
direction thereof, is rotatably supported at about the <center. in the

f or war d- and- backward direction of the supporting section 338, with the

spring conta ortion 334. thereof being. djsposed so as to_face the spring
supporting g%% ISR 1 (Hhe %?ka?ﬁmn%gttgﬂﬁaﬁ?gtElégﬁ?lﬁ conpr essi ve

Il ' L Sel { ' t act ti 334 d -
Che sprioreaniLl rBhCEBE S el oT] BAE, SREBdos SR RerkRaF Y or co that

bi ases t@fréggiogngh‘?}eofpeigo]g t%%?iggggwﬁr 4 akt ab utto}(,ig% not ed t hat

the conpressive coil spring 34 e sprin e rnally

fitting seetean: 330ae | Follishs-4aPbaupihoh! ah FORY1BAI Be dhs! odged

therefrom Wth the drawer section 300 being maximally drawn out fromthe

out si de supsonPiR§OsedtiEont IPPErSi 292tRE 5PLihgl bontact portion 334
thereof being disposed so as to face the spring supporting
portion 339 of the lock arm mounting pléte 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
‘stopper 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




menbers 250L and 250R, respectively, engage the back end t.he stoppers
242 of the guide nenbers 240L and 240R, and the stopper §96F¢U§P ns 315b

of the drawer section 300 engage the rear ends of the dislodging
preventing edges 253 of the rail nenbers 250L and 250R In this case, the
rear end of the tray 310 is drawn out fromthe outside housing 200 (see
Figs 2 and 7). The tray 310, in this state, is said to be at a "drawn-out
"position." As the drawer section 300, 1Bn-the drawn-out state, is 17 March
2006 - 18 pushed into the outside housing 200, the sliding sections 315
slide backwards with respect to the rail nenbers 250L and 250R, and,

event ual pyshédeiveskesairdaes @ Hdigsfd®Moo papel 320s HofesSe ont act
with the front ends of the rail nenbé?s 258L and 250R. " As é:“E{(S]%&awer

secti on B0® & bidaridswaniis etk M gdwer ol sinle ROUBI MO8 S, rai |
menbers. 250L and 250R, along with the drawer section 300, slide backward

with respett23aR i hend guivim tetiier,s ) baild AdoRenh st Stdek ng, wher eby
the tray 310 is conpletely housed in the outside housing 200 (see Figs.
and 6). PERel r3R0 Ibies rintchicondiaatte wiith s« fxomte atdsa douged oS ti on.
Just before the tray 310 reaches the housed position of Fig. 1, the

i ncl i nedSSRAE B Lofandh & Séfgagirsg thanldi3B@nfseatieon @l aranB38dtisdi des

al ong the inclined surface 216a of the engagi ng protrusion 216 of the
Outs,deIﬁﬁﬁ§$%ng60th§n@ut31de housing 200, the rail members 250QL

- 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




opposes the resilient force of the conpressive coil sprin 340 o that
the rear end of the lock arm 331 rotates upward to the H éﬁ?ﬁﬁwogndicated L
by alternate Iong and two short dash lines, in Fig. 12, and the engaging
paw 332 noves to the back side of the engaging protrusion 216. The rear
end of the engaging pawl 332 rotates downward as a result of the
resilient force of the conpressive coil spring 340, whereby the engaging
edge 332b engages the engagi ng face 216b of the engaging protrusion 216
(see Fig. 12). This results in a |ackigng operation that keeps the drawer
section 300 17 March 2006 - 19 conpletely housed in the outside housing
200. A short tine before the tray 310 reaches the housed position of Fig.
1, the back ] t ector. 317 shown in Fig. 9is in contact with a

d of th i
rear face 2q nB?£¥H¥“§3§#oh? thasitsde kpushrd o2?Qt de housing 200.
Pushi th ti Q fuyrth df th iti in Fig. 1
causes e et B S EIES hedsnes thien e AR i ‘e Batadhei on coll
i : t f | | at | tg the.d ti 300. Thi
FOrther RELeloh o TP 00 IS Wadk| Ald P o T S BIF af P rbhgn 0 TS
accumil ags 19 1dhein GEAIX O IO B P 68 L9 boELGhect button

322 on the front pan 320 causes an unloc chani sm descri bed | ater

to operaditass e d ey WHO b s dB GHIYE S8 ORFY At 88ush gy back &pdwof the

section 300 further rearward from the position in Fig. 1
causes the 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



- lock arm 331 rotates upward, whereby the engaging pawl 332 and the

- engagi ng protrusion 216 of the outside housing 200 di serd&E¥308tm each
other. The force, accunulated in the 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
fromthe 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 menbers 250L
and 250R slide forwardly with respect”to the guide nmenbers 24alL and 17
March 2006 - 20 240R, respectively, until the stoppers 252 of the rai
menbers 250L and 250R engage the stoppers 242 of the guide nenbers 240L
and 240R240Renrelpestbppdys aBRidnghgesthepessoppdr 9£24ke rhdldr aner
section 300 slides forwardly with respect to the rail nenbers 250L and
250R,- unPembeRs 3pBppanrd BPéBrﬁgﬁéﬁg thspsEerperst d4€onfathenwotihdehe back

ends of the dislod ing preventing edges 253 of the rail nenbers 250L and
250R, anBeFReRsSnddElt Behé48Ranwn¥BER pBEi ELBRPEESFRG2 oNIEENTRE emer gency,

coused.  LobeSaBPLE, DYl PG LD 10, donn.gh 20T SURBLY OGIHES. 30,
R A L T A T L R
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 :unning
down of a power suﬁply, occurs, so that én eject ogeration
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, cauéing 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. —




the emergency receiving hole 318 in the tray 310. This causes an end of
~the rod-like object to push the emergency pushing porti ddMBsh¥P6t he | ock L
arm 331, causing the back end of the lock arm 331 to rotate upward, '
whereby the engaging pawl 332 and the engagi ng protrusion 216 of the
- out si de housi ng 200 di sengage from each other. The force, accunulated in
‘the extension coil spring 317a, causes the front end of the drawer section
300 to protrude fromthe outside housing 200. Figs. 16 and 17 show t he
base unit 40 being supported at the bgttom surface of the nmain face 311 of
the tray 310 of the drawer section 300. 17 March 2006 -- 21 A sub-chassis
410, nmade of a sheet netal, is supported at the bottom surface of the tray
411. - The sub-chassis 410.has a | arge opening

310 through rubb rdsggpers : s

412 that exterith- St ¢ 9% @ SHIRThARRTRL 4155 TMRPOPESing 412
has a supstanti al rectapgul ar . shape, whi c xjends from _ the_left front

si de tC)?ﬁeév?gﬁ?kﬁémksgfﬁékeT%%'gﬂgnrﬁﬁy4€§8 %Hﬁ?ﬂﬁ sran?FnGBWEF§Sforned
openi ngs,;f hat is, a pickup opening 412a that is inclined with respect to
ot her portions such that its back edge extends substantially horizontally,
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extends over almost the entire sub-chassis 410. The opening
412 has a substantially rectangular shape which extends from
the left front side to the right 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 substantially semi-circular turntable opening'412b 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
opening 412b. 1In other words, as shown in'Fig. 18, a stator
base 422, which supports a spindle motor 421, is affixed to
the bottom surface of the sub—chas;is 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



412a, and a sled notor opening 412c whose shape is nore than a senicircle
and is fornmed continuously with the rear end portion of {WArdi 2986 edge of

t he pi ckup opening 412a facing towards the right and forward direction.
The turntable 420 is placed such that its top end protrudes upwardly of

t he sub-chassis 410 fromthe turntable opening 412b. In other words, as
shown in Fig. 18, a stator base 42222whi ch supports a spindle notor 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 notor 421, whereby

the ti bl e.420 1s di t th i g tical
(e LU ThEb! 84201 dutRaSedh Ryt e o rEgEIt o gpeld ol opt c2
directi ?Ht%’g% Ji'téét% %@tarptﬁé) é&ﬂ?{%dfefi ) afd GABa £ PR EPREE W th the

turntable In orenmenti one pi ckup opening 412a. The opti cal

pi ckup PG5 Q4R by spunting on a novable base 510 an optical block
(not shown) Wwhi'ch i ncludes, for exanple, a semiconductor |aser; an

obj ective |ens 223 ichi ¢ Gihe0D ard eeierntyawl@sey deans on a CD- ROM
on the turntable; and a biaxial actuator, or the |like, which noves the

obj ect imevhiens B4k 510 dr00ist Tgh livasdk omatnsiowd )y adkicly thebedéon. The
novabl e base 510 noves by being guided by a guide
. - for example, a semiconductor laser; an objective lens 520
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




shaft 531 and a sub-gui de shaft 532. The guide shaft 531 is shaped like a
round bar, and the sub-guide shaft 532 is formed by bendi’iereh et net al
As shown in Fig. 19, the sub-guide shaft 532 is integrally forned with a
gui de shaft supporting plate 533 which integrally supports the
aforenmentioned two guide. shafts 531 and 532, with the guide shaft support
plate 533 and the integrally supported guide shafts 531 and 532 together
form ng a guide shaft assenbly 530. The guide shaft supporting plate 533,
which is nmade of a springy nmetal shegg,.is fornmed into the shape of a
plate which is slightly |onger than the width of aft edge of the pickup
opening 412a, wth a guide shaft supporting section 534 fornmed at the

right end thereqf, a sub-guide shaft connecting section 535 17 March 2006 -
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continuously formed
- 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 aré'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



wi th the sub-guide shaft connecting section 535 of the guide shaft :
supporting plate 533. The front end of the guide shaft 537 Machd006xed to
the guide shaft supporting section 534 of the guide shaft supporting

pl ate 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, the guide shaft 531 and the sub-guide shaft 532 are forned integrally
wi th the guide shaft supporting plate 533, whereby the guide shaft
-assenbly 530 is fornmed. The nounting partion of the guide shaft supporting
plate 533 is affixed, by any suitable neans such as by screwing, to the
bottom surface of an edge of the sub- chassis 410 in correspondence wth

t he cent of _front . of the pi openjng, 412z } el .SCrews
537 and 137 NeFehTatott - 1 8a0Ea s | R R R R o St I PRE Tt e

ocat! ofend! tntdal 8T RALED 9L 4800 n3pRe! BuplenatDs ghagees. are

inserted into the screw recel ving om above t screw receiving

hol.es 41§msé‘f€'e@r§n§@g%ﬁc)§‘t§ésﬁ’ev§cf@c¥@ﬁfiﬁ'§OhoiQ§ insepdgd bobes fda and

535a. (Refer to Fig. ince the guide shaft supporting plate 533 is

~made of Scré&Pridayiehegindrial 413hahd heradi&ish PALELY e¥6rdddd aigto Scr ewed
into the threaded hol es 53. 4a and-535a, the guide shaft supporting section

534 and the Shibegaédehshed t534a and 535a. (Refer to Fig. 20.)

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-



- connecting section 535 nove closer to the sub-chassi s 410, whereas when
the adj uster screws 537 are screwed outward in the thredd®prehd086 534a and
535a, the guide shaft supporting section 534 and the sub-guide shaft
connecting section 535 nove away fromthe sub-chassis 410. The back ends
of the guide shaft 531 and the sub-guide shaft 532 are affixed to the
stator base 422. Mdre. specifically,the back end of the guide shaft 531
is received by a receiver section 4%2 formed into a U shape facing upward
and formed on the top surface of the stator base 422, from above the

recei ver section 414, and a head -415a of a screm1415 whi ch has_been

scr ewedby nseravwingatienmoudf aegnporbiandShahi all the Peecki oA sécthsn 414,
hol ds down the back end of the guide shaft 531 from above it, whereby the
back endubfotfdegehabt shaftinte fheastpken P%sﬁhézgtéFS? Figsel822 (See
Fig. 19). The, sub- fﬁlde shaft 532 is affixed 17 Marc Zﬂqg -- 25 by
screwi ng t héf ¥imtThddord ide W%tsq%%c een%s%?m‘i’ % sub- gui de” shaft
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Connectae95ﬂ8' @é@aﬁﬁﬁ@raﬁdtﬂa%%&m- bgkags {67 nRdrhRekvwesAnkbesaggui de
.sections 511. e hol es
‘section 512, having a connecting hole 512a formed therein,
being formed between 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 direction and protrude

parallel to each other, are formed at the left end of 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



511x. are fornmed coaxially in the guide sections 511, respectively. (Refer
to Fig. 23.) Quide portions 513, which are spaced in t hd 7\areh 2089 :
direction and protrude parallel to each other, are fornmed at the left end,
of the novable base 510. The guide shaft 531 is slidably inserted into the
gui-de holes 51l1a in the novabl e base 510, and the guide portions 513 of

t he novabl e base 510 are in slidably contact with the top and bottom faces
of the aforenentioned sub-guide shaft 532, respectively, whereby the
optical pickup 500 is supported by_-the sub-chassis 410 so as to be

gui dabl e and novabl e al ong the guide shaft 531 and the sub-gui de shaft

532. The degree of precision of signal reading by the optical pickup 500
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adj ust nmen e so-C ew adjustment in order to nmake the

optical axi s b bperabl ¢t h%e ne®RSs22Y RY REAY Hd s thRrdthe o D-ROM on the
t ur nt abl e- 420.
perform the so-called skew adjustment in order to make the
'optical axis of the objective lens 520 perpendicular to the

CD-ROM on the turntable 420.

The aforementicned 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



The aforenenti oned skew adjustnent is performed with adjuster screws 537
~in order to adjust the distance between the guide shaftlgsﬁﬁﬁﬁpﬁﬁg section
534 and/or the sub-guide shaft connecting section 535 and the sub-chassis
410, that is the distance between the guide shaft 531 and/or the sub-
.gui de shaft 532 and the sub-chassis 410. As nentioned above, since the
turntable 420 is integrally forned gith the spindle notor 421 that is
‘affixed to the stator base 422, the aisk-placing pl ane of the turntable
420 and the spindle notor 421 placing plane of the stator base 422 can be
considered as being parallel to each other, so that a |line connecting the
back endhef ghhdegahdft SRaf &n83theasfibxgdifle shefst 88r bABec#Ber and the
back end. of the sub-guide shaft 532 can be considered as being_ parallel
to the Wosspl acbagapkameadfiushenguthe abedghoofathastragtt ABAhefght of the
front end of the guide shaft 531 and/or the sub-guide shaf& 532 _enabl es
skew atthasgnéde shafke58pt pedl the crub-gvddenghafl SdgpsPERYSHySKIWMar ch
2006 - 27  the guide shaft 531 and_the sub-guidﬁ sBaft 532,t#n ot her
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adj ust
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




a radial direction. . Adescription will now be given of the nmechanismfor
novi ng the optical pickup 500 in a,-radial direction of é7é@W@jW%m_the
~turntabl e 420. A notor-supporting plate 541, which supports a sled notor
540, is affixed to the bottom surface of the sub- chassis 410, and the sled
motor 540 is positioned at the sled notor opening 412c. A drive gear
section 542 is fornmed at an outer periphery of a rotor 540a of the sled
notor 540 so as to extend along substantially half the circunference of
the sled notor 540. A rel ease cam sectiigon 543 is formed in contact with a
side edge of the drive gear section 542 at a counterclockw se direction
side, as seen fromabove the drive gear section 542, and is substantially
trapezoi a n;§romthereabove. An outer end face 543a thereof.:is
| ocat ed g%b?he§ga§§&c%;zbnference as that of the addendum circle of the

drive gear 54 and.d hs _ofz# t\ﬁ]rﬁ e%%ﬁ%ﬁééﬁéfﬁsi s located on

the sanme circunference as that o e de e drive gear

section &4rné&€ed 1o Mai& hopPPEa1 BBckdpUSeol0 and 11). As shown in Figs. 21
to 23, a rack menmber 550 is connected to the optical pickup 500. The rack

_menber 550 i sri@deadi mdietS I rasinhdeMdih syd@deieatds Hd1a,{gimed, in a
| ongi tudi nal direction, at one
rack teeth 55la 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
gear section 542, causing the rack member 550 to move

forward. Integrally therewith, the optical pickup 500 is




“face of a rack section 551 having an el ongated plate-like__shape., A :
connecting portion 552 protrudes froma face of the rack 73 79R6 551 whi ch
is opposite to the face of the rack section 551 where the rack teeth 55l1a
are formed, with a connecting pin 552a being vertically provided at one end
of the connecting portion 552. Inverted L-shaped engaging portions 553 are
formed on both sides of the connecting portion 552, in a plane in which
the connecting portion 552 is fornmed. The engagi ng portions 553, formed on
t he rack nmenber 550, slidably engagez$ he gui de shaft 531, and the
connecting pin 552a, provided at the connecting portion 552, engages a
connecting hole 512a in the novabl e base 510 of the optical pickup 500,

wher eby t he abl.e base 510.and the ra mher,. are. | |1y noved
SO as tog‘b]edegcﬁﬁﬂ’ecf 9 egLﬁrt?(}({ ézéf tar%frfgenf%%gﬁlg}'%b% gsﬁ‘.dﬁ g%?t 532. The
rack teeths551 f the r el,. s550 A i el on 542
Accor di nabrf(%/?éo relsvicir?g % %gg%éd%ort%}o 0&2%2?;2)3 dge)ﬁ{eqj’ci{r ;@gqg{arar selc% i on

542, caygiqg the rack member 550 to nove forward. Integrally therew th,
the optical” pickup 500 is 17 March 2006 - 29 guided by the guide shaft 531

and the SUb'QPH@%c%@%&&oﬁ3%ilﬁﬂﬂoﬁnb§5ghﬂeﬁ badicak mecaahliem ebra CD- ROM on
the turntable 420. description will "now-be given of the mechanism for
-~ unlocking the drawer section 300 that has been completely
“housed in the outside housing 200.

As shown in Figs. 11 and 12, an unlocking arm 350,
formed into a substantially arcuate shape using synthetic
resin, is provided at the sub-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




unl ocki ng the drawer section 300 that has been conpletely houseg in the
out si de housing 200. As shown in Figs. 11 and 12, an unl dgM‘W‘&QQ %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 substantially arcuate shape, with a support section 351 forned at
the front end thereof. The support section 351 has a cylindrical shape

t hat 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 arm350, of the top edge of the unl ocking
arm 350. An inclined face 352a, which extends towards the back as it
protrudes, is formed at the front face of the push section 352. A pushing
secti onuppéri $acer mdd thie phehdaigersesitdomf353 he rear end of the unl ocking
arm 350, that is, it formed in such a manner as to protrude downwardly
from and out hesupporsf shpEt| 4hér whieh iy Ferddsedilive fommest iadPT om t he

center of the arcuate shape. A pushing face 353a, which is disEIgced
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upper face of the gpshing section_353. A support shaft_ 416, ichis
verti caftfy TREATERIN &g tosh 10dGe e SRR st By 2428°¢ n t he

SUb_Cha%%i%cﬁ%gg arm 350, whereby the unlocking arm 350 is

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




i's rotatably fitted into the support section 351 of the _unlocking arm 350,
wher eby the unlocking arm 350 is rotatably supported bylgﬁﬁugﬁgpghassis
410 and the notor supporting plate 541. It is to be noted that the top
edge of the unlocking arm 350 is located in the gap between an edge of
the sl ed notor opening 412c of the sub-chassis 410 and the rotor 540a in
the sled 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 located in a cutout 541a in the_mggor supporting plate 541. Wen an
end of the unlocking arm350 is rotated towards the sled notor, the
pushi ng section 353 cones into contact wwth .the back edge of the cutout
541b, ther§b¥ limting rotation in that direction, so that the unl ocking
arm 350 WRTPERARPe EQEl 9%t o220kt atf- with the rotor 540a of the sled notor

manner hab dib DHIEp gl 4 ag i doie T Ee Lot (46 The push
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| direction 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 540a 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. _




positioned at the innernost periphery of an information ord|n area of
a CD-ROM 600 on the turntable 420, the .edge of the drldg H208@ct i on 542
at the clockw se direction side is | ocated near the push section 352 of the
unl ocking arm 350 at the countercl ockwi se direction side, whereas, as
shown in Fig. 26, when-the optical pickup 500 is at the outernopst

peri phery of an information recording area of the CD-ROM 600, the rel ease
cam section 543, provided at the rotor 540a of the sled notor 540, is

| ocated near the push section 352 af sthe unl ocking arm 350, as viewed from
t he cl ockwi se direction side. Accordingly, during the tinme in which the
optical pickup 500 is reading a signal frontthe CD- ROM 600, novenent of

t he rotor. 540a of the taor, 540 in_no affects the unl ocking arm
350. Pressin QWﬂa¥ﬂQa QnHQ %%HﬂcﬁFWtéﬁ?r%% Cﬁ%ﬁ%ﬁ 3285egaib8s the sled

not or 54 furt rotate count fromits Bgéltlon shown in

Fig. ﬁG Egtﬂﬁf d%??c%} h%Fc %n5g€3n89§$18ﬁt£épﬁ A e outg;n?st

ROM 600, :
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~unl ocki ng arm 350 otate cloc S V|eme rontthe top
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causes the
upward (as indicated by the alternate long and two short

dash lines in Fig. 12), as a result of which the engaging
pawl 332 and the engaging protrusion 216 -of the outside
housing 200 disengage from each other. The action of the
injector 317 and the extension coil spriﬂg 317a causes the
_frent end of the drawer section 300 to prqtrude frem 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




portions that are higher than the pushing face 353a to ogﬁgs tﬁg push
portion 333 of the lock arm 331 in order to cause the pd Wﬁ}qu e
push the push portion 333 upward, whereby the back end of the | ock arm 331
rotates upward (as indicated by the alternate |ong and two short dash
lines in Fig. 12), as a result of which the engaging paw 332 and the
engagi ng protrusion 216 'of the outside housing 200 di sengage from each

ot her.. The action of the injector 317 and the extension coil spring 317a
causes the front end of the drawer _sggtion 300 to protrude fromthe
out si de housing 200. Imedi ately after the drawer section 300 protrudes
from  the outside housing 200 the sled notor 540 rotates cl ockw se, which

. h ical pi 500 , | anpl I [ [ .
cor t oapdEREES i HHE 1 FESF rPbr PG DR AT S DO g0 7 BFARER oRF acor di g
f the CD: 6 t hat, . I ' wh T f the CD-ROM
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t he conpressive coil Spring 3 causes the Tock arm 33 0 nove back to
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position where it can engage the engagi ng protrusio o) e outside
housi ng 200, HMited WifEes BadBWSTEHYE SO dCE FoPNi3Hetd hdBpEind06 - 33
| 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. —

353a to -.




pushlng face 353a of the pushing section 353 through the rhﬁ%rtlon 333
of the lock arm 331, causing the unlocking arm 350 to r ot/ay %“ 8 I ocation

where it can contact the back edge of the cutout 541b in the notor
supporting plate 541. Wen this causes the drawer section 300 to be pushed
again into the outside housing 200, a | ocking operation is performed to
keep the tray 310 conpletely housed isihe main space 230 in the outside
housing 2.00, that is to lock it in the housed position. Since the
horizontal wdth of the tray 310 is smaller than the dianeter of the
CD- ROM 600, the é&gpt side_of the CD-ROM 600, placed on_ the turntable 420,
ext ends beyond t® o\ alake s?ﬂ%c%fn?ﬁglPQthSTB CceHeref BreklaghedSt he tray
310 is h tside housi portion qof the CD-ROM 600
ext endi ngféig‘%%@ Pﬁetgfggﬁtregi §& SngPﬁe EE?fo S G Moo wihit? a di sk
auxi l'i ary,gpa 3 t e in 200 \n the 3 e-descri bed
CD-ROM dri ve %ggé %ﬁégdf%gglgga§4g$ec%%§n g mQXﬁFEH §a %? 3

sect!on podkab 508 woRhi CaLoBLEkLD B0 anbbnl 81! deROLE0LE o L Lhe

rotor 540a of the sled notor he roftation of Sl ed notor

540 is ds1e@thytbransti bbegmbe %@egdgmxglge%hegegg aﬂlgég%g E%% %

section 551 of the optical pickup 500 is nove neans t he
drive gemeekespépatbéis. th&fﬁb&rsh@rﬁéﬂhaﬁlbﬁef§§eE1&hEﬁaQEnbhe Opt'Ca|

pi ckup 500 and al l owi ng rapid seek operations. 17 March 2006
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 disposed in
correspondence with about the center of the range of
movement of the rack section 551 while the optical plckup
500 moves from the inner periphery to the outer periphexy 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 ie, 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




- 34 In addition, since nothing which causes backlash is__provided in .the
area extending fromthe sled notor 540 to the drive geaﬂ7§%%?h%m6542,
error i-n novenent of -the optical pickup 500 with respect to the anmount of
rotation of the sled notor 540 becones very small, thereby allow ng
accurate seek operations. Further, a nmechanismfor elimnating backlash,
required in conventional disk drives, does not have to be provided,

t her eby reducing the nunber of parts, costs, and disk drive size. Stil
further, according to the foregoing_eghodi nents, when the drive gear
section 542 is disposed in correspondence with about the center of the
range of novenent of the rack section 551 while the optical pickup 500

noves fromthe inner geriphery to the outer peripherg of an information
recor di nj1aERa0Ef LRt ¥2% 0F 1Y ngthaki tin B KkS18000F | tResdpa¥sSFbl e to reduce

the length of the rack section 551 to the mpimumrequited. Still further,
when thesﬁ?F%E?i%ﬁpdFlﬁbﬁgﬁﬁﬁt%ﬂnt@ﬁfp?ﬁﬁiﬁ%faﬁiE&uﬁhgo 1FeetePmoBfi quel y
to the directiog fﬁ nQ%enent of the drawer section 300, that is, when the
di rect i oH°BPUERT eh2F07°0f the guide shaft 531 and the sub- guide shaft 532
is set obliquely.to i,rect] VeNRNt5.Af td 300,
so that the ;ﬁﬁlecfhr?ot%)&%%ﬂ%fcsem&%gggnseg In"a tflrrﬁarr%[heeaag ?é%édtfsoggcéeﬁgroduced

at the $4b-£8ARS Siftlord iy PGPSt Scd ot S $£°chO" 5208 Rbtor

'540. All that is required is that the drive gear section be

integrally formed with the rotbr, 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 rofary shaft.

In the above-described disk drive 100, skew adﬁustment

of the optical pickup 500 can be performed by adjusting the

space between the sub-chassis 410 and the adjustment end of

the guide shaft 531 and/or the adjustment end of the sub-

guide shaft 532 as a result of rotating the adjuster screw

537 and/or the adjustér scfew 537. Therefore, even if the
sub-chassis 410 is not that flat or thaf 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



17 March 2006 - 3 5 - width of the tray 310, that is the size of the drawer
~'section 300 in a direction perpendicular to the direction’dachi®fénent
‘thereof. In the foregoing enbodi ments the drive gear section 542 was

formed integrally with the rotor 540a of the sled motor 540. Al that is
required is that the drive gear section be integrally fornmed with the
rotor, so that, for exanple, with the rotary shaft of the rotor being
formed so as to protrude towards or -aw&y -fromthe rotor side, the drive
gear section nmay be press-fitted and affixed to the rotary shaft. In the
above-descri bed di sk drive 100, skew adjustnent of the optical pickup 500

can be pesHaftres Dy usippertde aspPace H8b ' and
the adjustnent end of théﬁgﬂfde Q%aft 531 aﬁ%ﬁgfgg Ejgg?§§ %ﬁ% of the

sub- gui dpisteafdh&F¥2 saproresy tpoite o534 | nghépemagl HE! 8hppbL-eWg 537 and/ or
the adjuster screw 537. Therefore, even if the chassis 410 is not that

flat ortﬁkﬂeqﬁkxnhxathBtsnb{hhﬁﬁﬁngnulmfﬁhlﬁﬁeh heanasnbrophkRerpRti ca

pi ckup 500 can be kept vertical with respect to the information recording
surface 6Padfe WHIROMIBEEN hi ddjustabYediatthgut Thhe usesurt guide
increased_ yield of the sub-chassis 410, making it possible to reduce costs
and prod§PetE Frepoatimgrindats 538 .sk drives. In the above-descri bed

-enbodi nent, a thoggh the
o ition, 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 afé 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.




adj ust rent ends of the.guide shaft 531 and the sub-guide 17 rch 2006 - 36
shaft 532 were supported at the sub-chassis 410 through tlﬂéfl"grﬂﬂﬁ)@shaft
supporti-ng plate 533, they nay be supported directly by the sub-chassis

- 410 in such a manner that the "space therebetween is adjustable, wthout
the use of guide shaft supporting plate 533. In addition, in the

above- descri bed enbodi nent, although the |ocations of the adjustnent ends
of both the guide shaft 531 and the sub-gui de shaft 532 were adjustabl e,

i n-other enbodi ments either one of them may be nade adjustable. Figs. 28
and 29 are views showi ng a second enbodi nent of the present invention. The
second enbodi nent primarily differs fromthe first enbodinent in the form

~of th - i R The, l [t th f
of 11, S e, Shalyy T oLIGt oeris SLge IRl I, B atplhose o
ill b i L n: il t i f.Fig. 1

il he depcrs bocht e a1 Gl Pt nosrgespondng dectioge alatle 1

gui de shald Sdfer Wigd 46 pREE PS1 AriBliR| e BCh &S h&ﬁ‘iié}%&%}?}tﬂ%ﬁhape’ I'S

di sposed al ong one of the side .edges of an opening 4

sub- chasgies Wei: atidd Dotdemndipwicd i dee séitdfe 90 LpiNgyaffdked to the
bottom surface of the sub-chassis 410. :

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.

Fig. 31 jis a view showing'a sub-guide shaft 740 that is
formedrby folﬁing 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




A sub-guide shaft 720 is integrally fornmed with the other S|de ﬁgge of the
openi ng 412 of the sub-chassis 410. 17 March 2006 - 37 fically,
an edge of the opening in the sub-chassis 410 is bent |nto an L shape in
transverse cross section, and the outer edge of part 721 which extends
horizontally from the bent edge is bent upward into the shape of an
inverted U in.transverse cross squhgn from bel ow, whereby the sub- guide
shaft 720 is fornmed. The guide shaft” 710 is slidably inserted into guide
hol es 511a and 511a of the optical pickup 500, and guide portions 513 and
513 are in slidable contact with the upper and |ower faces of the

sub- guetgodiaentz20, whereby the optical pickup 500 is novable in
directions in which it conmes into contact with and separates fraomthe
turntabl e 426. cApghe BodeBsBROdr ErometBeshehrAgiant AEFERLPAOif Ptations of

the sub-guide shaft. Fig. 30.is a view show ng a sub- %?I e shaft 730 t hat
is fo ﬁ@daﬁvvﬁeﬁﬁsﬁﬁlQthQQFlﬁéﬂaplpﬁPQ 299 %W&E& Cross

section 31.is a.vi MlSh a,su i.de shaft 740 that i formed by
f ol di n§h§ § etgur?éiteaIShﬁ‘E lFt deé' %é%l 89, &8 i\ﬁ owtnr}‘gl a S'Ssub gui de

Shape, ERat TR 1¢7 P EBTHE m%%e%t 4 8ari¥eq rAES AN pe cY! i ndri cal
produced at a relatively low cost. In addition, since metal
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




Qovi ously, the nodified sub-guide shafts 730, 740, and 750, shown in Figs.
30 to 32, respectively, are applicable, not only to thelgé@Hﬂﬁm@ﬁbodinent,
but also to the first .17 March 2006 - 38 enbodi nent. As can be under st ood
fromthe foregoing description, in the above-described optical pickup 500
gui di ng nechani sm the sub-guide shaft is fornmed by bending a sheet netal
so that when it is forned into a cylindrical shape it can be produced at
a relatively low cost. In addition, since nmetal sheet is used as material,
t he sub-guide shaft has sufficient sté®ngth and has good tenperature
characteristics. As regards the way in which the optical pickup 500 can be
made to occupy only a limted | ocation, either the guide shaft 531 or the

gui de shafile EEbdri A dHd . CHHAIGA . HARP ik OfHSE dify 1l t the
| ocation occupiahle by the optical pickup 500 in-all directions

per pendi cwlacking medibadiisney wafl 1M RIYcHIBIE O & dath LW OBk ETS

ari se when the sub-guide shaft 532, 720, 730, 740, or 750 is use to
limt theadrdsacioarespongiial edythidse oFt ittrl Mg A inemd ladi recti ons
perpendicular to the direction in which the guide shaft 531 or the guide
- shaft 719ivendithgosame Aedegemnicet nomewallls mewthesg wiveef tw tdldg d

enbodi ment of the present invention with reference to Figs. 33 and 34.
The di skCQrr¢EPePding PRIt efbébienEArsdi embosliearh, and will not be

 described below.

The ;ock mechanism 800 of a CD-ROM drive 100A-cbmprises
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.

o




that of the first enbodiment in the |ock mechanismand the_ _unlocking. .
mechani.sm used for unl ocking the | ock nmechani sm which Id@%@“@ﬁ@0§ray.at
the housed position. The parts other than the |ock nmechani smand the
unl ocki ng mechani sm 17 March 2006 - 39 are essentially the sane..
Therefore, only the |lock and the wunlocking nmechanisns will be described in
detail below The parts corresponding to those of the first enbodi nent are
iven the sanme reference nunerals as those given to the correspondin
g g p g
parts of the first enbodi nent, and\MIJ not be described bel ow. The |ock
mechani sm 800 of a CD-ROM drive 100A céhprises a lock arm 810 provi ded 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 froma
| ocati on nearhAn Rgafingiphw} &kl 2 whidh sengages st i eng2dingf eiige bottom
chassis 21.0. It has a main section 821 and an inclined section 822 that
i s integ?al®yof { bheeengpghng heephion s820i ohsggermeHeatnithesdefitofiag8al
extends ip the .forward-and-backward direction, and the inclined section
822 ext eMdsthe hFar 1¢Rht PeBktonfof hkhaalacksasm 840g2anflopnanghy and
_slightlysleéimarg§ Tq§'€§Ck eq%E 821a_ of the main section 821 serves as
an engagi NGty Lan eI bok RFAT RIS sobbiguaiy EQvards shesraahtapnd in
the f_OrVPéﬂiéﬁPi;P?‘Cfg"af&n‘?éée%'ﬁ?é Frr']gn Sexrlgt};?ct)%?:li.gn of the lock
' arm 810. The engaging pawl 811 has an engaging face 8lia,
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,
the lower guide portion 513 serves as unlocking-means.
As the drawer section 300 is pushed into the outside
housing 200, the inclined face 811b of the 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,
and 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 towards the back side of the
- outside housing 200, while it rotates slightly clockwise.
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
location 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




supported at a portion near the left edge of the |ower surface of the tray
.310. A tension coil spring (not shown) s associated wi tH M#eh 296k arm 810
which is biased thereby so as to be rotated countercl ockwi se as seen from
above the [lock arm810. 17 March 2006 -- 4 0 - An engaging pawl 811, which
engages the engagi ng edge 82la of the engaging section 820, is forned at
the left face of the rear end portion of the I ock arm 810, and a push
section 812, which protrudes obliquely towards the right and forwardly, is
fornmed at the front end portion of t | ock arm 810. The engagi ng paw 811
has an engagi ng face 81la, which extéends virtually horizontally, and an
inclined face 811b, which extends obliquely towards the left and
rearwardly fromthe left end of the engaging face 81la. O the guide

porti ondOsk3agm 838 .opheEgPYpitBRUpNTEOLINTt FackoRlagafdéhpoloicknasm3 serves
as unloggin% means. As the drawer section 300 is pushed into the outside
housi ng®280%8REeEnEPenERIRERIS2dEe 0B 2 ReoENREi RBIPERRISSECtAPDL he | oCk

arn18108§§nes h?to contac% wth the right side face of the inclined
portion®832 of'tReC8HFEHi RS sBERTER §96L108nd0PstRuRRedOFkRAr 88 thE ri ght

by the ] sj.de. e of the inclined section 822. The | ock arm 810,
al ong mﬁ?ﬁggﬁebgg%gaé?'section 300, noves towards the back side of the

- outside housj %%p%d Ged L1 RLALES gsixhgfbtcli.y KW@ SSiove -
| 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.




“Thereafter, at the sanme tine that the drawer section 3001 %@m&ﬂ@ﬁ Its
housed posi.tion, the engaging face 8l1la of the | ock ar m'd Qes at a

| ocation corresponding to the |ocation of the engagi ng edge 821la of the
engagi ng section 820. Therefore, the |ock arm 810, as a result of being

bi ased, ‘rotates countercl ockwi se, as seen from above-the 17 March 2006 - 41
| ock. arm 810, whereby the engaging face' 8lla of the |l ock arm 810 engages
t he engagi ng -edge 821a of the engagi nrg4ag8eetion 820. This causes the drawer
section 300 to be locked at the housed position. A description will now be
gi ven of how the above- described | ocking nmechanism800 is unlocked. As
shown |n 33, when the optical pickup 500 is positioned at the

out er nost 5Er|phery of- an information recording area of the CD-ROM on a

turntable 420y, gnthgelogQr%Igpagks,gﬁ%fggadrg%wagékagﬁe tdyegopingal

pi ckup 500, is.-positioned near the b side of a push section 812 of the

llock armgGlQ, ghhel iy o MRt 4H18s ORd&dds PhiskUPL§RE &Bd aeadhgdges

information carried by a signal fromthe CD-ROM the novenent of the

optical mHygWRROQidadimgvasadgy ferts dhechd oskgagingesastoonog2ohesbocki ng
~-mechani sm 800 which | ocks the drawer section 300 at the housed position.

Pressi ng tiatejtend dndwean sk ion B0 pnihipemaiasMeenalisebed atethant or 540
to rotate further in the
housed pOSltlon by the lock mechanism 8lla, is unlocked.
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.




count ercl ockwi se direction fromits location of Fi g. 33, uébir the .
optical pickup 500 to nove outwardly of the outernost pelﬂi%_‘gﬁ %b%gf t he
information recording area of the CD ROM 600. During this time, when the
gui de portion 513, at the |ower side of the optical pickup 500, pushes the
push section 812 of the |lock arm 810, the I ock arm 810 rotates cl ockw se,
as seen from above the l.ock arm 810 (refer.,-to Fig. .17 March 2006 -- 4 2
34). Wen the |lock arm 810 rotates cl ockwi se, the engaging face 81la
thereof rotates towards the right _ang:;disengages fromthe engagi ng edge
821a of the engaging section 820, so ~“that the drawer section 300, which
has been | ocked at the housed position by the | ock nechanism 8lla, is
unl ocked. Unl ocki ng the | ock mechani sm 800 causes the front end of the
draver sectf®ncapobeoupderstdeds foomt bbeofibsiegoingudiesgraptdonr,esult of the
action of the extension coil spring 317a. During this time, the clockw se
rot at i BASOFARE Sredhe Rdedr dvigec afsdder prassntc dAnvysntiign 50the 0 nove to, ,
for exaigl €y | ocat i zn correspondi ng to the innernost periphery of the .
i nf or tHEL8R<IBIPGPRS Altbg snlerkieg ROM 600 thendfinst empoglimendt.i on wher e
.TOC of ge ROM.can b reag Thi auses the gquide portion 513, at the
| ower Eslb etg? FﬁédecﬁPFgéPnp' aﬁupa%OG?‘et &Oé"é’ﬁals&%l? Afokbehemdd@ealsi de of
the pysBkapCcbbs? BA2¢RL tHSrhO8KLBRTHELY) Bhidn Spih el Wi ch

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—




the lock arm 810 that i s biased by the tension coil springr rotates back to
its original position, that is to the |ocation where thel’Mggyt¥8 face
8lla of the engaging pawl 811 can engage the engagi ng edge 82la of the
engagi ng section -820 of the outside housing 200. Therefore, when the
drawer section 300 is pushed into the outside housing 200, the |ocking
mechani sm | ocks the tray 310 conpletely acconmmpdated in a nmain space 230
of the outside housing 200. 17 March 2006 - 43 As can be understood from
the foregoing. description, according t4 the disk drive of the present

i nvention, the unlocking nmeans (the unlocking armin the first

enbodi nent,, and the guide portion 513, at the | ower side of the optical

pi ckup 500embodihentsi tHeelboring nh¢chbh C8mOoRayabesSuasodketietukl ¢hedri vi ng
power of the sled notor 540 unl ocks the | ocking nechani sm which has been

| ocki ng t heptiagl 3gOckepnpbetsl inhavdey o the onhérsesbopsirnghd®y. oeher eby
. making it unnecessary to provide a drive source which is designed

speci fi cal Fjef bafonhatkomgreberdngi agearcfiathsnCDFROML hi s reason, it is
not necessary to provide space for a drive source which is designed
specifically fdf g&¥tdan n@lihandlodh iheofmmadaimg tdesebiptioncting t he
.size. of the disk drive, and, particularly, making it easier to reduce the
t hi ckness BFETHRE dlikertion vag awpbigdgtase GP-ROMy@ripest st may be

applied to other types of disk drives in other embodiments.




In the case where a solerioid or the like is used, it is pOSﬁi§|% %o prevent
t he | ocki ng mechani smto be unl ocked unexpectedly due td7 ,0 her eby
ensuring locking of the tray at its housed position. Although in each of

t he above-described enbodi ments the | ocking mechanismis unlocked when the
optical pickup 500 "noves outwardly of the outernost periphery of the ,
i nformation recording area of the CD-ROM 600, the present invention is not -
limted thereto_ Therefore, in other . 17 March 2006 - 44 : enbodi nents the
| ocki ng mechani sm may be unl ocked whén ‘the optical pickup noves inwardly
of the irncrxIMsd periphery of the information recording. area of the

" CD-ROM In addition, although in the foregoing description the present

invention was appii t Q. .driye, it may be applied to other types
of disk drives Pn F%%ﬁer gﬁ%%&?ﬁ%&t%?M§7 March 2006 45 CLAIMS: 1. A disk

dri ve, COMDYi Shngiad ebtaiol Spd1dl i, a8l hora3Ahdy LG dMKEAT, DOt ween

| ocation where said tray 1s drawn out from an tside housing and a

et 20, TSIl B SORYSEF A bl SRRl 10 e
and a location where gaid tray is housed in the outsgide o
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




where said tray is. drawn out; a |ocking nechanismfor |ocking said tray at
the location where said tray is housed in the outside hddM#e2086t ur nt abl e
- for holding and rotating the disk; a pickup for reading information carried
by a signal fromand/or recording information 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 unlocking said | ock nechanisn1mhi§$ locks said tray at the |ocation
where said tray is housed in- the outStde housing, said unlocking neans
operating as a result of driving said feed notor. 2. A disk drive
according to claim1, wherein said unlocking mechani smconprises cam neans
which is jpteqralldy B, Wi ri : I Sectiqn ' i.S,4r 0t at ed by
sai d fee{éﬂirr‘%?%?llg{nmg%géer £ 0 f%%\%/g‘?gly‘\!&n%%%égéd %?f@ku*é?“"ﬁ%i I ar ch 2006

46 unl ocking JERCRANESHAL WdREr WAL %?i} O};Sf]tﬁow}géagﬁt%j:&fy Sshggges said

cam neans €n sai d pi ckup noves outwar an informati‘on recording

area of therdingls 82l LeHdMnEPARSa O¥ iR ai SR hdiRCkiinBRENAGRGI N &
direction that allows said ~|ocking nechanismto be unlocked. 3. A disk

Jdrive accerdi NG obRifd AilchaRis, Mhehel g 3k don UNVIRAKT B918F@NSHia Provi ded
at sai d pickup, and unlocks 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.




| ocki ng mechani sm when. said pi ckup noves outwardly of the_ _information
recording.area of the disk. 17 March 2006 47 DI SK DRI VE B&redge9o A di sk
-drive including a turntable for holding and rotating a disk, a pickup for
reading information carried by - a signal and/or recording information
carried by a signal to the disk by nmoving the pickup in a radial direction
of the disk that is held and rotateq7by the turntable, and a feed notor
for noving the pickup. A drive gear section, which engages a rack of the
pi ckup, is integrally formed W tRyax pRYPE Of a sled notor. An axis of
rotation of the sled notor is disposed parallel to an axis of rotation of
the turntable. The disk drive nmakes it possible to perform seeking
operations at a high speed, 'to réHﬁEEAggrors in novenent of the pickup, -
and to achieve size reduction. FIGURE 16 ‘ :

A disk drive including a turntable for holding and
rotating a disk, a pickup for reading information carried by :
a_signal and/or recording information carried by a signal to
the disk by moﬁing the pickup in a radial difection of the
disk that is held and rotated by the tnrntable, and a feed
motor for movihg the'pickup. A drive gear section, which -
engages a réck of the pickup, is integrally formed with a .
rotor of a sled motor. An axis of rotation of the sled
motor is,diSPOSBG parallel to an axis of rbtation_of the
‘turntable. The disk d:ive.makes it possible to perfbrm
seeking operations at a high speed, to reduée errors in |

- movement of the pickup, and to achiéve size reduction.

FIGURE 16




