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Field of the Invention The present invention. -relates to a n Vel JA K07
drive. Mre specifically, the present invention relates to a technique
whi ch al |l ows hi gh-speed seek operations, a reduction in pickup novenent
errors, -and size 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 gand/or recording of information to a
di sk. They are the-rack-and-pinion nmechanismin 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 nenber of SiC§HE I's noved forwardly by neans of
a lead screw. In the rack-and-pini sm 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 tﬁﬁCﬁEﬁbUkb FO&HEh?NQEﬁ%EBNtO be lengthened. .In addition, in the

ack-and-pinion mec a pladrality of reduction gears are interposed
betmeen the :

1. Field of the Invention
The preseht invention relates to a novel disk drive.
More specifically. the present inventipn felates tb a
technigque which allows high-speed seek operations, a
_reduction in pickup movement errors, and size reduction.
2. Description éf the Related Art
| There have Been conventionally used two types of
mechanisms for moving a pickup which bérforms reading of
information from and/or recording of information to a disk.
They are the.fack-and—pinion'mechanism in which a rack gear
of a pickup is moved forwardly by means of a pinion gear,
and the lead screw mechanism in which a nut member of a
pickup is moved forwardly by means of a lead screw.
. In the rack-and-pinion mechanism, the rotation of the
motor is slowea down and transmitted, through 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 backlash between the gears
IS increased, resulting in a larger error in novenent of the pickup with
respect to the nunber of rotations of the notor. When an attenpt is nade
to elimnate backlash, which causes errors in the novenent of the pickup,
between the gears, a nmechanismfor elimnating the backlash is required,
so that nore parts are required, the nunber of manhours required for
assenbly is increased, costs are incregsed, and the disk drive becones

| arger. In the | ead screw nechanism tfe anount of novenment of the notor
with respect to the nunber of rotations of the notor is small, so that,
here again, the seek tine is I|engthened. In addition, the disk drive
beconmes mhtokeand| the piniiodr geerused tbatwthe g tiadf dawklasghto or
readi ng recorded information froma disk, information is witten or read
by novi ngetwpeaktibei gearradpaingreasedonresultingdilsk a LARgeReEEPRy i t e
and read_information to and fromthe disk, it is necessary to accurately
i rradi at &0 RmgVemeRE pfe theaPdckypakd the FesPeStt tOmttife nyMbaR of
perpendicular to.or at a specified angle froman information recording
surface BPERRIOBFSRE Fhesﬂeﬁ°§'disk drive, in order to allow the pickup to

rove feelY, g AE AEPSR oL PREY 18 UERPHAEL BECKRUSRY WBluchi™ U5
causes erroxrs in the movement of the pickup, between the
geérs, a mechanism for eliminating the backlash is required,
so that more parts are required, the number of manhours
_required for assembly is increased, costs are increased, and
the disk drive becomes larger.

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

In a disk drive used for writing information to or
reading recorded information from a disk, information is
written or read by 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 reccrding
surface of the disk.

In such a disk drive, in order to allow the pickup to
move freely from the inner periphery to the outer periphery

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



3 and is noved as''a result of transmtting driving power of a notor, or
the like, to the pickup. In conventional disk drives, the two guide shafts,
used for guiding the pickup, as well as the spindle notor, used for
rotating the turntable that holds and-allows rotation of the disk, are .
mounted to the chassis.. For this reason, the degree of parallelism between
the two guide.shafts and the nounting portion of the stator base
that..supports the.spindle notor is gr%agly affected by the degree of
fl at ness and the di nensional precision”of the. chassis. Wen the degree of
fl atness or the dinensional precision of the chassis is reduced, the
degree of parallelismbetween the guide shafts and the stator base is
al so redandd iscaggiady as@ neeanill of Itransniddiing rdriving powdkopofoastri ke
the information recording surface of the disk obliquely rather than
verti cal mptoanglor fohemlike . \kor tthealpigKup -herei nafter be referred to as
"skew angle"). Wen the skem/angle beconmes | arge, the perfornmance of the
di sk drive isIfreghrgntignadddisk graxesvothg e guide shafdiSyattaed
capabilities of . the disk drive, it is_necessary to keep the skew angle
Close: t §OFe @0tk by RIAKURL 88 ¥eld s the mapE § sed
di nensi ons_as_pregi se.as ossi%%ﬂ. erefore, it Pe s difficult 1o
produce ?ﬁg Eﬁ%@&?g 3%6?533‘?% (iﬂ’ % ﬁ’t?s]‘easdi cﬁ%wili]é‘w—aa%’r%n r%%uced,
thus makltﬂg 'dtisqé,f fa'r%”k&ou&ﬁ:ed to the chassis.
For this reason, the degree of parallelism between the

two guide shafts and the mounting portion of the stator base'

that supports the spindle motor is greatly affected by the

degree of flatness and the dimensional precision of the.

chassis. When the degree of flatness or the dimensional

precision of the chassis is reduced, the degree of

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 the skew angle becomes large, the performance of the

disk drive is greatly reduced.

In order to maintain the performance 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 becomes

difficult to produce the chassis, chassis yield and thus

disk drive yield are reduced, thus making it difficult to



4 produce disk drives in large quantities, and increasing costs. SUMVARY
OF THE I NVENTI ON Accordingly, it is an object of the present invention to
make it possible to perform hi gh-speed seeking operation, to reduce the
amount of error in the novenent of the pickup, and to achieve size
reduction. It is another object of the present invention to make it
possible to easily perfori A skew angle adjustnent. To this end, according
to the present invention, there is_provided a disk drive in which a drive
gear section which engages a rack of "a pickup is fornmed integrally with a
rotor of a sled nmotor, and a rotary shaft of the sled notor is provided
parallel to a rotary shaft of a turntable that "holds and rotates a disk

t hat semneduge giskdniivies dadilange anantditigs, and tincxpasingive of the
present invention, the rotation-of the sled notor is transmtted directly
to thedofH€-of the pickup. In addition, according to the present

I nvention, there is provided a disk drive conprising a pickup for reading
information carried by a signal fromand/or recording information carried
by a si [ q%ﬁ&ﬁ%%@gbthe pickup in a radial direction of the
di sk thgﬂﬂ#gﬁﬁ%?ggg%ﬁ y a turntable; and two guide shafts for

allowing 5

Accordingly, it is an object of the present invention
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.

It is another object of the present invention to make
it possible to easily perfor? skew angle_adjustment.

To -this end, accordinéxfo the presenf.invention, there
is provided a disk drive in which a drive gear section which
engageé & rack of a pickup is formed integrally with a rotorxr
of a sled motor, and a rotary shaft of the sled motor is
provided parallel to a rotary éhaft of a turntable that
holds and rotates a disk that serves as a recording medium.

,Accordihgly, in the disk drive—of the present invention,
the rotation of the sled motor is transmitted directly to
the rack of the pickup.

In additién, according to the present invention, there
is provided a disk drive comprising a pickup for reading
information carried by a signal from and/or recording
information carried by a signal to a disk by moving the
pickup in a radial direction of the disk that is held and

" rotated by a turntable: and two guide shafts for allowing



the pickup to be guided; wherein one end of at |east one of the two guide
shafts is fixed and the other end serves as an adjustnent end, with the
position of the other end being adjustable in a direction which allows the
other end to conme- into contact wwth and separate fromthe disk. Therefore,
the disk drive of the present invention allows adjustnent of the
orientation of the pickup with respect to an information recordi ng surface
of the disk after manufacture, that is allows the disk drive of the
present invention to perform skew adj dstment. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a perspective view of an enbodi ment of an entire disk
drive in accordance with the present invention, wth the tray being in a

housed o) Bididh to o mg;@fdé@;e%ﬂy@% I8l eh8CoLNbE! Sodbtkoflel Yo W Lh

the tray bei'ng Im a drawi-out state. IS an exp perspective. vi ew

of the ¢ ;3%05%&'&@@%&1:5& Hidesa aarp&réﬂsféjgn@rvbﬁw ebriBe hef hngui de

menber . Is a perspective view of the left rail nenber. Fig. 6 is a

per spechigqustinimioferddie il e dsoserdes apdth8eotBbr eall bBRABer combi ned

toget her, "when the tray is in the housed state. Fig. 7 is a perspéctive
vi ew of ddjmdteilguinien relmast fon altidlheal Bbwsr the oenber eadngonedme

together, when the tray is
into contact with and separate from the disk.
| Thereforé, the disk drive of the present invention
allows adjustment of the orienfation 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.

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.
bottom vi ew of the drawer.
mechani sm and the nmenbers related thereto. Fig. 11 is an expl oded
perspective view of the I ock nechanismand the nmenbers rel ated thereto.
Fig. 12 is a side view of the |ock nechanism Fig. 13 is a sectional view
taken along line Xl 11-XII

along line XIV-XIV of

Fig. 16.

Fig. 8 is a plan view of a drawer. Fig. 9 is a

Fig. 10 is a perspective view of a | ock

of Fig. 12. Fig. 14 is a sectional view taken

Fig. 12. Fig. 15 is a sectional view taken along.
line XV-XV of Fig. 12. Fig. 16 is a plfn-view of a base unit. Fig. 17 is
a bottomview of the base unit. Fig. 18 is a sectional view taken al ong
line XVI1I1- XVIIl of Fig. 16. Fig. 19 is a perspective view of a guide

shaft ass§ﬁ§'¥gf Te@t 2811SmBnBeE! CORBInsdeWdgaiteREl Gl | t1fe X0caX Dé

IS a perspective view of a novable base and a rack

menber. Fig. +Re dsafi-6ukl e¢a¢enerspective view of the novable 7 base and

t he rack nenber

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

Fig. 12
Fig. 13
of Fig. 12.
Fig. 14
Fig. 12.
Fig. 15
Fig. 12.
Fig. 16
Fig. 17
Fig. 18

XVIII of Fig.

Fig. 19

Fig. 20
Fig. 16.

Fig. 21

rack member.

Fig. 22
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members related thereto.

side view of the lock mechanism.

sectional view taken along line XIII-XIII
sectional view taken along line XIV-XIV of
sectional view taken along line XV-XV of
plan view of a base unit.

bottom view of the base unit.

sectional view taken along line XVIII-

perspective view of a guide shaft assembly.

sectional view taken along line XX-XX of

perspective view of a movable base and a

an exploded perspective view of the movable



Fig. 23 is a sectional view taken along line XXIl1I- XXIlI of Fig. 16. Fig.
24 is a sectional view taken along line XXIV-XXIV of Fig. 16. Fig. 25,

whi ch 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 recording area of a COD-ROM Fig. 26 is a plan view show ng
the optical pickup being positioned at, the outernost periphery of the
information recording area of the CO Fig. 27 is a plan view show ng
the optical pickup being positioned outside the outernost periphery of the
information recording area of the CD-ROM Fig. 28, which shows .a second
enbodi neasef amditdleuprackuimdimbgemechani smin a disk drive, is“a plan view
of a base wunit. Fig. 29 is a sectional view taken along line XXIX-XXI X of
Fig. ' 28. Fi§ig302Bsignacakatjetadcvirwnipkencwlong Hdneni¥XIdortion of a
modi fication of the sub-guide shaft. Fig. 31 is an enl arged sectional view
of the nd¥dIp&f iFd¥-ofl6anot her nodification of the sub-guide shaft. 8

;Fig. 32 is an,enlarged sectional view of the main .
Fig. 24 is a sectional view taken along line XXIV-XXIV

of Fig. 16.

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

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

Fig. 27 is a plan view showing the optical pickup being
positioned 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
unit.

Fig. 29 is a sectional view taken along line XXIX-XXIX
of Fig. 28.

Fig. 30 is an enlarged sectional view of the main
portion of a modification of the sub-guide shaft.

Fig. 31 is an enlarged sectional view of the main

portion of another modification of the sub-guide shaft.



portion of still another nodification of the sub-guide shaft. Fig. 33,
which along with Fig. 34 shows a third enbodi nent of the disk drive in
accordance with the present invention, is a plan view showi ng the optical
pi ckup being positioned at the outernost periphery of the information
recording area of the CD-ROM Fig. 34 is a plan view show ng the optical
pi ckup being positioned outwardly of the outernost periphery of the
i nformation recording area of the CD-RgM. 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 that in the enbodi nents of ﬁresent |nggntion a CD- ROM.

t

dr|veI whi ch- h}g n%%n%%daPoeﬁlﬁBQ%ﬂoﬁﬁcbe?EB azlﬁgnﬁg e W?lPaken as an
As CD, ROM 100

out s do RBBEANY 260°HianapothE: o LEHeart: o7 Cop AT AE P o

openi ng fornef%éhrg gh@ é glgﬂg %fthsﬁ5§acg4 lﬁg u%s#ﬂ rlaousmg 200

i ncl udes a bo CoVE iXed to the top

surface %Frﬁb%&mgmt B%”Eﬁ%aﬁi'sﬁ ave TE‘; %‘&tcfo%a%*&%s %{Jﬁ:hz ]t%é of a9
sheet neta a protruding section 212 is integra or SO as to
prot rude 15HMRARASn!, "8 sF P ah' ITed BBLWIAY ¢he optical pickup being
positioned at the outermost periphery of the information
recording area of the CD-ROM.
Fig. 34 is a plan view showing the optical pickup being

positioned outwardly of the outermost periphery of the

information recording area of the CD-ROM.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A description will now be given of embodiments of a
disk drive of the present invention, with reference to- the
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 botgom chassis 210
and a cover member 200 affixed to the top surface of the

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



a main face 211 not including the rear end of the right upper edge. The
mai n face 211 has a recess which opens at the top and front sides. (In the
specification, in Fig. 1, the left dowward direction is defined as the
forward direction, the right upward direction as the rearward direction,
the left upward direction as the leftward direction, the right downward
direction as the rightward direction, the upward direction as-the upward
direction, and the downward direction_as the downward direction.) A right
face section 213, which protrudes sl rgﬁtly upward, is forned at the right
end of the protruding section 212, with the top edge of the right face
section 213 and the top edge of a left face section 214 of the nain face
211 bei ngheedi medadd aad eherodradisigyisectdonedjyiisy iprteguslilon 216, which
protrudes upward, is fornmed towards the front side of the right edge of

t he bott S@roedf Soe aBl3oobrotaude towagnds? the miight £ HerlWla &E of the
engagi ng protrusion 216 being an inclined face which inclines dowward and
t owar ds h&aip fgce 2Ad aotednolyddnm dhendiady Stk fadity Fiaht (see Fig.
12) . The aforenentioned cover nenber 220 is made of a _sheet netal and

formed | NPBeE SH9&-antPsl MPIM 4RCcnddd, DAt 3 Feoass b WRAT & surface

ormed abtenop Ge Sra8t H0giRnat (It SPRLESI s J doa g a

draver sggll 94ft downward direction is defined as the forward
direction, the right upward direction as the rearward
direction, the left upward direction és the leftward
direction, the right downward direction as the rightward
direction, the 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 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 a froﬁt face 216a of the engaging protrusion 216 being
an inclined face which inclines downward and towards the
front, and a rear face 216b being an engaging face (see Fig.
12).

The aforementioned cover member 220 is made of a sheet

metal and formed into a substantially flat shape, and is

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



to be described later, and a disk auxiliary space 231, which extends
towards the right and continuously fromthe upper end of the right edge of
the main space 230, are formed. A guide nmenber 240L (shown in Fig. 4) and a
gui de nmenber 240R are affixed at the left and right sides, respectively,
of the main space 230. The guide nenbers 240L and 240R are symmetrically
formed of synthetic resin on the left and right sides and are U-shaped in
transverse cross section, and are affixed to the bottom chassis 210 so
that their open sides face each oth&r19Stroppers 242, which protrude
slightly upward, are fornmed at about the mddle, in the

f orwar d- and- backward direction,. of an edge of the opening at each of

bott om siglescadddr oft | Nehgréble akdpesing40s 868med0Rt thep€ebntekyide( These
gui de nenbers 240L and 240R are fornmed symietrically on the left and right
sides, ssottmdt calwaimespate 230 def ornbecodbdatinghawdraweteseacitipn | n
addi tion, dislodging preventing sections 243, which protrude slightly
upwar d, ate bBerdescribeddbatér, fandtasdiisk abtxihdassgepefet RB8lopwhilgd at
their corresponding bottom sides 241. A rail menber 250L (shown in Fig. 5)
and a r ai¢xtemdertowsods atke srighb| §nd uppbEinyoushyt FEOMotREr YPRE&- backwar d
direction, by the guide nmenbers 240L and  240R, resgectivel . - 11 The rai
nenbers 20l @hdtheoright 299ecefi the| 9ainr FRECEN2 PheaF§f¥°§W&dright si des

by bendi ng a sheet, netal so that
y g A guide member 240L (shown in Fig. 4) and a guide

member 240R are affixed at the left and right sides,
respectively, of the main space 230. The_guide members 240L
and 240R are symmetrically formed of synthetic resin on the
left and right sides and are U-shaped in transverse cross
section, and are affixed to the bottom chassis ZiO 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 symmetrically on the left and right sides,
so that only the left guide member 240L is shown in detail.)
In addition, dislodging preventing sections 243, which
protrude slightly upward, are formed towards the front side
of the edge of the opening at their corresponding bottom
sides 241.

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

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



they are U-shaped in-transverse section. These rail nenbers 250L and 250R
are slidably supported, in the forward-and- backward direction, by the
gui de nmenbers 240L and 240R, respectively, so that their open sides face
each other. In other words, the rail nmenber 250L, as shown in Figs. 6 and
7, is slidably supported by the guide nenber 240L, whereas the rai

menber 250R is slidably supported by the guide nenber 240R The stoppers
242 of the guide nenbers 240L and 240 as well as the disl odging
preventing sections 243 slidably contact an edge of the opening at the
bottom sides 251 of the rail nenbers 250L and 250R, whereby the rai
menbers 250L and 250R are prevented from being di sl odged fromthe guide
menbers Th@. r@aid MegRense AR jand 2508 @tfersymEArigatly pFo¥med con owar ds
each other, are fornmed at the rear end of their respective bottom sides
251 of tihe dafit pdhaigdpisidamhy itending 53 sheet Heetal 1so fBpdkr 2508.
(These rail nenbers 250L and 250R are symetrically fornmed on the |eft and

right si d&&Y &89 Hashand) Ihdqaasved SRAHDEAN 250tR¢%° stivth ToMmeRTS | )
240 ana AR IE AN AR Rt SRSy oparte 24 HrEt et Urthor
o ver d RAIRI Syl O e dd iy L, dhal oY (om e
addi ti on sl A4GdIY PRy AHd S HAIE et Haei™®dce each other. 1In :

other words, the rail member 250L, as shown in Figs. 6 and 7,

is slidably supported By the guide member 240L, whereas the

rail member 250R is slidably supported by the guide member

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

as well as the dislodging preventing sections 243 slidably

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

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

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

guide members 240L and 240R, respectively.

Stoppers 252, which protrude towards each other, are

formed at the rear end of their respective bottom sides 251

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

member 250R. (These rail members 250L and 250R are

symmetrically formed on the left and right sides, so that

only the left rail member 250L is shown in detail.)

Engagement of the stoppers 252 with the stoppers 242 of the

guide members 240L and 240R from behind their respective

stoppers 242 prevents further forward movement of the

stoppers 252. In other words, dislodging from the guide



hei ght, which protrude upward, are fornmed so as to extend along an edge of
t he opening at each of the bottom sides 251 of the rail nenbers 250L and
250R, froma portion thereof .located slightly towards the front fromthe
center to the front end of the rail menbers 250L and 250R, in the forward-
and- backward direction. The drawer section 300 is supported by the

af orenenti oned outside housing 200 so that it can be housed in and drawn
out fromthe outside housing 200. The awer section 300 is forned by
making a tray 310, made of synthetic reésin, support a base unit to be
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

di r ect i omentiexrs)i 2401 iand|1240R |4n sthe |forvwaed didectien hisfpreventied.space
230 in the outside housing 200. The tray 310 has a main face 311, which has
a planar shap8 afddi%ippngdisdodgdidaPreNgpding g dfd rhrpakhckwar d

direction, a front wall 312, which is_forned  vertically at the front edge

of the miteighice WiHch RIQTTIKIE (URIAT G| 3R Frmed 82485 whe cB*52R4f or ned
ticall th ft i ght ed f th i.n f 311, .and sLid
Secti ons SEHY A atdh of SheCRARVE a1y TACH RF 1t BRREOR: $HIS8azPY 315
d 314. l,.,0f th t I nt f d- pof ' in. A
fecess 3t kSl Retitinah, Yon (B 200, Sron f RSB o8 EAORRGE 0p

surface tr8Qlg &1ightly 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 the
aforementioned outside housing 200 so that it can be housed
in and drawn out from the outside housing 200. The drawer
section 300 is formed by making a tray 310, made of
synthetic resin, support a base unit to bé described later,

As shown in Fig. 8, the tray 310 has a planar shape and
an external shape which is a long rectangle in the forward-
and-backward direction. Its width is 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 and a long rectangular shape in the forward-and-
backward direction, a front wall 312, which is formed
vertically at the front edge of the main face 311, left and
right walls 313 and 314, which are formed vertically on the
left and right edges of the main face 311, and sliding
sections 315, which are formed outwardly of the left and

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



CD-ROM is fornmed in the main face, and an opening 316a is formed in the
recess 316 to allow the base unit to be described later to face upward. The
sliding sections 315, which are square-shaped in transverse section and
extend in the forward-and-backward direction, protrude fromthe outer
surface of the left and right walls 313 and- 314, respectively, of the tray
310. The top edges of the slide sections 315, respectively, are |ocated
at a | ower height than the top edges_oggthe side walls 313 and 314 of the

tray 310. In addition, |ower edges 31 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 forned at the rear
end of eafPrERdiok sYntheflaceesims Firecape 316 di wigosecedgasfaiBsar e
slidably supported by the rail _nenbers 250L and 250R. The di sl odgi ng
prevent i r%a’g RE 253irgie tfor (RlacihrGinn sthsotopnsupEare sthemed§ aont act

t he ins“ﬂg (%?e surface if.the | ower edges 315a of the slidin sections
315, ther ?ﬁ evERt MIe el tRe i £9%Rs ang a?r%ﬂ?%é%@n$ﬁgadiglodged

fromthe Ll nber.s 250L an OR, jh the direction of the openings of

t hei r resfpec ?é/rg“?' arife TRTRRS Ssééoti_d af’r?ld{]%o'%.‘e iRFe 11t 59 B30 noves

towards t | resp t rail menbers 250L and 250R, the 14
Pon Ui Mods " e bl

st opper protrusions g sections 315 conme into contact

with the back 19ad%19/qie et iR 39 5P GhA¥ e square-shaped in

transverse 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, respectively, 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 supported by the rail
members 250L and 250R. The dislodging preventing edges 253
of the rail members 250L and 250R slidably contact the
inside side surface of the lower edges 315a of the sliding
sections 315, thereby preventing the sliding sections 315
from becoming dislodged from the rail members 250L and 250R,
in the direction of the openings of their respective rail
members 250L and 250R. When the tray 310 moves towards the

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



edges 253 of the rail nmenbers 250L and 250R, thereby preventing further
forward novenent of the tray 310 with respect to the rail nenbers 250L and
250R. Accordingly, with the tray 310 supported in such a nanner that it
can be accommodated in and drawn out fromthe outside housing 200, the top
side of the recess 316 is positioned at about the sanme height as the top
surface of the protrusion 212 of the outside housing 200. As shown in Fig.
9, an ejector 317, which is supported 180.as to be novable in the

f orwar d- 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 nmetal, is a long plate extending
in the fotepRemRTotatiaions (ﬁJrSél:tqforthearﬂiﬁedﬁ-ngaﬂ%fh%iW cgﬂi SPRerg 317a,
which is stretched tightly between-the ejector 317 and the main face 311,
produces i@ %ﬁﬂm%l"’ééibcﬁé{e HagdeLndf of dhordmlodging hravaBhiBd that
the rear end thereof stops ggen | rotrudes rearmardl fromthe rear edge

of the mEI9eB P RPE ey M20In 534 %5 Mnet@BePY s mounted to
esin, | Preyah tﬂfuattf{e?%f o R St (R PR O hEE
g: ;th:gﬁf I %e ohét?l }géﬁﬁl.ousel %Sﬂﬂ#h al*ron pgﬁrei zgg'(t)al i-s éfoixed to
the front facﬁcggrhgﬁgi&gywi{ﬂ’thth%&s3|%f%upported in such a
manner that it can be accommodated in and drawn out from the
outside housing 200, the top side of the recess 316 is
positioned at about the same height as the top surface of
the protrusion 212 of the outside housing 200.
As shown in Fig. 9, an ejector 317, which is supported
so as to be movable in the forward-and-backward direction,
is provided at the bottom surface, at the right side of the
rear end of the main face 311 of the tray 310. The ejector
317, which is formed of a sheet metal, is a long plate |
extending in the forward-and-backward direction, and an
extension coil spring 317a, which is stretched tightly
between -the ejector 317 and the main face 311, produces a
moving force that biases the ejector 317 in such a manner
that the rear end thereof stops when it protrudes rearwardly
from the rear edge of the main face 311 by a certain amount.
A front panel 320 is mounted to the front face of the
tray 310. The front panel 320, made of synthetic resin, is
a horizontal long plate, whose length in the horizontal

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



end substantially aligned wwth.the left end of the tray 310. An indicator
section 321, for indicating the state of a CO- ROMdrive 1, and an eject
button 322 are provided at the front panel 320. Pressing the eject button
322 causes an eject operation to be described |ater to be perfornmed. An
energency receiving hole 318 is fornmed at the right end of the front wall
312 of the tray 310, and a receiving hole 323 is forned in a |ocation of
the front panel 320 corresponding to the location of the energency

recei vi-ng hole 318. A |l ock mechani sm3385 which | ocks the drawer section
300 to keep it mounted in the outside housing 200, is provided. A
description will now be given of the lock nechanism330 wth reference to

Figs. 10 Garbotibn, 00 ahe dutsidelheR@iod 2o Pad Frdit thimhd PV
surface of the main face 311 of the tray 310 |located at the right side and

towar ds tHe fffdkedndoofthieh&ronith faaee 0¥l the (HRefyer3zm, Fith %ts Theed ock
arm 331 is forned by bending a sheet netal, is substantially a |long plate
in the foendr gubstantiellyr dldigned wdrth ahe haftaemhgayithe mavdy 38D at t he
back end thereof. The engaging pawl 332 has an inclined edge 332a that

i nclines &dpwdndicgkerdsectdopadRl . .af¢radnddogdding theyest332h dthat *as- f or ned
continuousl& with the front end of the inclined edge 332a and extends
directly REM Gpidedlthapdi eameigctubntson: 322 38® pmevdldeaseats tthe t he

right,"is_forped at _a Bortion of the bottom edge of the | ock
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 panel 320 corresponding
to the location of the emergency receiving hole 318.

A lock mechanism 330, which locks the drawer section
300 to keep it mounted in the outside housing 200, is
provided. A description will now be given of the lock
mechanism 330 with reference to Figs. 10 to 15.

A lock arm 331 is disposed at a portion of the lower
surface of the main face 311 of the tray 310 located at the
right side and towards the front end of the main face 311.
(Refer to Fig. 9.} The lock arm 331 is formed by bending a
sheet metal, is substantially a long plate in the forward-
and-backward direction, and has an engaging pawl 332 at the
back end thereof. The engaging pawl 332 has an inclined
edge 332a that inclines upward towards the back, and an
engaging edge 332b that is formed continuously with the

front end of the inclined edge 332a and extends directly



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 lock arm 331, is provided, and a protruding
energency pushing portion 335, which inclines forwardly and downwardly
fromthe front edge of the spring contact portion 334, is provided. (Refer
to Fig.- 12.) Alock armnounting plate 336 is affixed to a portion of
the bottom surface of the main face_Sé% of the tray 310 | ocated towards
the front and of the right side of themain face 311. As seen fromthe
front, the lock armnmounting plate 336 |ooks |like an inverted L shape, and
the top edge of the front side portion of a supporting section 338, which
ext ends wpwagdt hkerafidm.suAf pushoporhidoni B8 ,wwhichldends tioorthed
continuously with the right side edge of a nounting section 337 that is

af fi xed rbghtie LewEprmedf ateaoporhdompfi thgcbottomofedaee ofr Hheg dmckn
spring supporting portion 339, which protrudes towards the left, is forned
at a por&r®n33ft legpeted: c4Aobydy SPrWREALNpES: theg RESTiRY PRl 34 ed
slightly rearwardly fromthe front _end, and a sprin externally fitting

section §3§Hr?§9fSgﬁﬁac§opﬁ§t?8npﬁéﬁruﬂ icﬁpR&P&F?@%ﬁbﬁQﬂﬂEq%ﬁ %ide edge
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center, g 598v£8&8@r2h8”2'B%S%%%&ing emergency pushing portion 335,
which inclines forwardly and dbwnwardly 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 of the tray 310
located towards the front end of the right side of the main
face 311. As seen from the front, the lock arm mounting
plate 336 looks like an inverted L shape, and the top edge
of the front side portion of a supporting section 338, which
extends along the inside surface of the right wall 314, is
formed continuously with the right side edge of a 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 front end, and a spring
externally fitting section 339a 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.)



direction thereof, is rotatably supported at about the <center in the

f orwar d- and- backward direction of the supporting section 338, with the
spring contact portion 334 thereof being disposed so as to face the spring
supporting portion 339 of the I ock armnounting plate 336. A conpressive
coil spring 340 is interposed between the spring contact portion 334 and
the spring supporting portion 339, and produces a rotational force that

bi ases the rear end of the lock arm 331 downward. It is to be noted that
the conpressive coil spring 340 is Titted to the spring externally
fitting section 339a in order to prevent it from being dislodged
therefrom Wth the drawer section 300 being maxinally drawm out fromthe
out si de housi Mhe2POrttiba efopher 3o2k2apih BAE Lachtefesiidghtdy0L and 250R,
respectively, engage the back end of the stoppers 242 of the guide nenbers
240L and £248Rrdiyd firlom thieo meart epr, otimu dhen £ o3 Wsir dofandrdadrkwasrd secti on 300
engage the rear ends of the dislodging preventing edges 253 of the rai
menber s Zdaectii®m 3dRreof .t Hiss rodadabillye suppordied ¢ft abaut (the 310 is drawn
out from the outside housing 200 (see. Figs 2 and 7). The tray 310, in this
state, | Sehfer R ghe foryard-apd-backyesd ddrectdon f dhewer section 300,

I n the drawn-ouyt, state, .is 18 pushed into the outside housing 200, the

sliding SHPROHERS Fecliiofe 338k Watds thet FPrddse GONMRGh P otetifer s 2501

therecf being disposed so as to face the spring supporting
portion 339 of the lock arm mounting plate 336. A
compressive coil spring 340 is interpoSed between the spring
contact portion 334 and the spring supporting portion 339,
and prgduces a rotational force that.biases the rear end of
the lock arm 331 downward. It is to be noted that the
compressive coil spring 340 is fitted to the spring
externally fitting section 339a in order to prevent it from
being dislodged therefrom.

| With the drawer section 300 being maximally drawn out
fpom the outside housing 200, the stoppers 252 of the rail
members 250L and 250R, respectively, engage the back end of
the stoppers 242 of the guide members 240L and 240R, and the
stopper protrusions 315b of the drawer section 300 engage
the rear ends of the dislodging preventing edges 253 of the
rail members 250L and 250R. In this case, the rear end of
the tray 310 is drawn out from the outside housing 200 (see
Figs 2 and 7). The tray 310, in this state, is said to be
at a "drawn-out position."

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



and 250R, and, eventually, the back surface of the front panel 320 cones
into contact with the front ends of the rail nenbers 250L and 250R. As the
drawer section 300 is further pushed into the outside housing 200, the
rail nmenbers 250L and 250R, along with the drawer section 300, slide
backward w th respect to the guide menbers 240L and 240R and stop
sliding, whereby the tray 310 is conphg}ely housed in the outside housing
200 (see Figs. 1 and 6). The tray 310,71 n this state, is said to be at a
housed p03|t|on Just before the tray 310 reaches the housed position of
Fig. 1, the inclined edge 332a of the engaging pawl 332 of the lock arm
331 sl i dpwshednintoethacbuheidsuhbusdngl1@80o6f thehsldddag wgqiismsusi on 216
of the outside housing 200, and opposes the resilient force of the

conpr ess3¥B gdiflesparkyardgaowish ragpreche tpeihecg@ids mepwerscle S ¥im 331

rot at es upmard to the location_indicated by alternate | ong and two short
dash |indRd 2AOR; gandp, eﬁﬁHtPﬁélﬁmg§§?n§a5§wﬁu§§2°ﬁ09§étp@ e hack side
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housed ang 250R, along with the drawer section 300, slide backward
with respect to the guide members 240L and 240R and stop
sliding, wﬂereby the tray 310 is completely housed in the
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 housed position of
Fig. 1, the inclined edge 332a of the engaging pawl 332 of
the lock arm 331 slides along the inclined surface 216a of
the engaging protrusion 216 of the outside housing 200, and
opposes the resilient force of the compressive coil spring
340, so that the rear end of the lock arm 331 rotates upward
to the.location indicated by alternate long and two short
dash lines, in Fig. 12, and the engaging pawl 332 moves 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 compressive coil spring 340, whereby
the engaging edge 332b engages the engaéing face 216b of the
engaging protrusion 216 (see Fig. 12). This results in a

locking operation that keeps the drawer section 300



position of Fig. 1, the back end of the ejector 317 shown in Fig. 9 is in
contact with a rear face 217 of the bottom chassis 210 of the outside
housi ng 200. Pushing the drawer section 300 further rearward fromthe
position in Fig. 1 causes the ejector 317 to oppose the tensile force of.
the extension coil spring 317a and to nove forwardly relative to the
drawer section 300. This further stretches the extension coil spring 317a,
so that force accunulates in the extension coil spring 317a. Pressing the
ej ect button 322 on the front panel 3287 tauses an unl ocki ng nmechani sm
described later to operate. Wen the unl ocking nmechani sm operates, the
back end of the lock arm 331 rotates upward, whereby the engagi ng pawl 332
and t he enrgagdietely Goussidnim hefoutd dauitsukeinwusing 200 di sengage f:rom
each other. The force, accunulated in the extension coil spring 317a,
causes the e] dcshoriliime bpfotreudhef taayt 34 0baclackage tife thvarstrdawer
section 300, as a result of which the front. edge of the drawer section 300
pr ot r udepdsidrarhefodtig .dd hdbs RO @EndHarfe, tivhezjetieor f3bhtshowin oint he
drawer section 300, which protrudes from the outside housing 200, is

pul | ed t &d-dP tiise iy eontaate widihie reaifaste 7 2f vihe betiem rail
menbers 250L and 250R _slide forwardly with respect to the guide nenbers
240L and FRRSSIHR LG &fpdhie ifsidghhqusing AUpperRusingthe drayer

menbers 2% 0 FEIAIC LIS SRS A Pos B £ Fig. 1
causes thé ejeétor 317 to oppose the ténsile force of the
extension coil spring 317a and to move forwardly relative to
the drawer section 300. This further stretches the
extension coil spring 317a, so that force accumulates in the
extension coil spring 317a.

Pressing the eject button 322 on the front panel 320
causes an unlocking mechanism described later to operate.
When the unlocking mechanism operates, the back end of the
lock arm 331 rotates upward, whereby the engaging pawl 332
and the engaging protrusion 216 of the outside housing 200
disengage from each other. The force, accumulated in the
extension coil spring 317a, causes 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



menbers 240L and 240R. \Wen the stoppers 252 engage the stoppers 242, the
drawer section 300 slides forwardly with respect to the rail nenbers 250L
and 250R, until the stopper protrusions 315b conme into contact with the
back ends of the dislodging preventing edges 253 of the rail nenbers 250L
and 250R, and then nove to the drawn-out position of Fig. 2. Wen an
energency, caused, for exanple, by the running down of a power supply,
occurs, so that an eject operation is not perforned even when the eject
button 322 is pressed, a thin rod-like®bject may be inserted into the
tray 310 through the receiving hole 323 in the front panel 320 and the
enmergency receiving hole 318 in the tray 310. This causes an end of the
rod-1ike ohbect rbepRethviele cmirdan @Qﬂy@i ' e |l ock arm
331, causing the bgck end§of ﬁ?lril:gql g%ﬁl? %rm 31 s?(?rs:zot?{'ft é’ii%p\%a?i, wher eby
the engagienBerRav25832aaad 250R MGRAGNEHR' @itopPeds 2 f tiife quigd de
housi ng 200 di sengage from each other. The force, accunulated in the

ext ensi onmemblersprid0g 3hda240RUsewhehe'thel s@VppRITE F51 kngligyethsect i on
300 to protrude fromthe outside housing 200. Figs. 16 and 17 show t he
base uni t s2#0ppeinsg 24@ppaheedraatert lsectdionom0dursldcde offdriveardin wikle 311 of
the tray 310 of the drawer section 300. 21 A sub-chassis 410, nade of a
sheet net ZesPestsipptheettaidt membelrst REOLs anfda @S0, tuntitl dthe3 dtappemgh

rubber danpers
protrusions 315b come into contact with the back ends of the

dislodging preventing edges 253 of the rail members 250L and
250R, and then move to the drawn-out position of Fig. 2.

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

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

of the drawer section 300.



411. The sub-chassis 410 has a | arge opening 412 that extends over al nost
the entire sub-chassis 410. The opening 412 has a substantially
rectangul ar shape which extends from the left front side to the right back
side. The opening 412 includes continuously fornmed openings, that is, a
pi ckup opening 412a that is.inclined wth respect to other portions such
that its back edge extends substantially horizontally, a substantially
sem -circular turntable opening 412b that is forned continuously with the
rear edge of the pickup opening 4123,2hnd a sled nmotor openi ng 412c whose
shape is nore than a semcircle and is forned continuously with the rear
end portion of the side edge of the pickup opening 412a facing towards
the right andaf eubachagisisci4ilon. mdde oifr at shlee t4 M2 tal pliac ehppodtddat its
top end protrudes upwardly of the sub-chassis 410 fromthe turntable
openi ng 4f2ikhd rbatttomr saorfilsze ast dthewtray Bl ddrouglstatber bdampd??,

whi ch supports a spindle notor 421, is affixed to the bottom surface of

t he sub-chleksis 410, and the turntable 420 is integrally forned with the
rotor -of the spindle notor 421, whereby the turntable 420 is disposed at
t he aforenentﬂgﬁeéuﬁo§hﬁﬁ6ﬁ$ AdOopeiscal lprgeuPrsedns disddadd so as to be
novable 22 in a direction which allows it to separate fromand cone into

cont act V@¥TPRdR AR EIas udthe iahtike Fuhhaisbhetl0- The opening

412 has a substantially rectangular shape which extends from
the left front side to the right Sack side. The opening 412
includes continuously formed openings, that is, a pickup
opening 412a that is inclined with respect to other portiomns
such that its back edge extends substantially 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 412c whose shape is more than
a semicircle and is formed continuously with the rear end
portion of the side edge of the pickup opening 412a facing
towards the right and forward direction.

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

An optical pickup 500 is disposed s0 as to be movable



pi ckup openi ng 412a. The optical pickup 500 is fornmed by nounting on a
novabl e base 510 an optical block (not shown) which includes, for exanple,
a sem conductor |aser; an objective |l ens 520 which gathers and
concentrates | aser beans on a CD-ROM on- the turntable; and a biaxi al
actuator, or the like, which noves t?ﬁ objective lens 520 in a focusing
direction and a tracking direction’ e novabl e base 510 noves by being
gui ded by a guide shaft 531 and a sub-guide shaft 532. The guide shaft 531
is shaped |ike a round bar, and the sub-guide shaft 532 is forned by
bendi ng im shedireaudtiain wisicghadrilows Hig. td 5epdmea tseibf gom dend hadéme 532 i s
integrally formed with a guide shaft supporting plate 533 which integrally
suppor t siitthee cfrdraste widnathe vimxptiatele shigl  sin3thanifeoeementionede gui de
shaft support plate 533 and the integrally supported guide shafts 531 and
532 togtdkp fapenimg #lfa de shaft assenbly 530. The gui de shaft
supporting plate 533, which_ is nade of a springy netal sheet, is forned
into the shap®eoPPiifrdt @iguen 509 disi fiemmed |Rh FAURHAT tHe & dth of an
edge of the ic%g openi ng 412a, Ww.th gui de shaft. s orting,section 534
formed MOYAIE MaRR Ty Thamioioal, RAnely i Bet sFayn L Hbe | 1B0LEEEFon 535
23 'foryred at t2¢ left end thereof nd a nmountJn ortipon 53 formed at
Che centd® (GRAIRIE 1 F (SRS T g opIeebebd! 8ng 820

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

shaped like a round bar, and the sub-guide shaft 532 is

formed by bending a sheet metal.

As shown in Fig. 19, the sub-guide 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 the integrally supported guide shafts 531 and 532

together forming a guide shaft assembly 530. The guide

shaft supporting plate 533, which is made of a springy metal

sheet, is formed into the shape of a plate which is slightly

longer than the width of an edge of the pickup opening 412a,

with a guide shaft supporting section 534 formed at the

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



the front edge. Threaded hol es 534a and 535a are forned in the guide shaft
supporting section 534 and the sub-guide shaft connecting section 535,
respectively. The sub-guide shaft 532 has a guide section 532a fornmed by
bending a side edge of a long plate-like sheet netal into a U shape, and a
protrudi ng nmounting portion 532b forned continuously with the back end of
the gui de section 532a. The front end of the guide section 532a is
integrally and continuously forned 'vw%$ t he sub-gui de shaft connecting
section 535 of the guide shaft supporting plate 533. The front end of the
gui de 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 gui Gersled &tsdheoleifity endc ttheres¥ ndamy mnintadoie peednion S3f6h as by
bondi ng or screwing. In this way, the guide shaft 531 and the sub-guide
shaft 53Zcamed ertnddel weadeal Ithensioth imhdhguitbrigeritak ppmatinp piate 533,
whereby the guide shaft assembly 530 is formed. The mounting portion of

t he gui dé@hérﬂ:‘tonéiuﬁﬁﬂlet -i nFhrsilagied Hod-eiss 5548 anl BSafre fiarmed® Heans
such as by screwing, to the bottom surface of an edge of the sub- chassis
410 in c& gb’d-ﬁGe f\kl EPPeE tdag: Sectiome X4 d"rﬂd P 1HELGR ckup

openi ng 4 ust scre 537 d 24 537 | 0 atlo
correspoﬁ%@%& 18@éﬁ oF S qﬂﬁﬁ%ﬂﬂﬁy ihﬁl in the
sub- Chas%ha ft 5%2 has a guide section 532a formed by bending a side

edge of a long plate~like sheet metal into a U shapé, 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 supporting plate 533.

The front end of the guide shaft 531 is affixed to the
guide shaft supporting section 534 of the guide shaft
supporting plate 533. The guide shaft 531 is affixed to the
guide shaft supporting section 534 by any suitable means,
such as by bonding or screwing. In this way., the guide
shaft 531 and the sub-guide shaft 532 are formed integrally
with the guide shaft supporting plate 533, whereby the guide
shaft assembly 530 is formed.

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

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



inserted into the screw receiving holes 413 from above the screw receiving
hol es 413, and are separately screwed into the threaded hol es 534a and
535a. (Refer to Fig. 20.) Since the guide shaft supporting plate 533 is
made of a springy sheet netal, when the adjuster screws 537 are screwed
into the threaded hol es 534a and 535a, the guide shaft supporting section
534 and the sub-guide shaft connecting section 535 nove closer to the
sub-chassis 410, whereas when the agj%itgr screws 537 are screwed outward
in the threaded hol es 534a and 535a, e gui de shaft supporting section
534 and the sub-guide shaft connecting section 535 nove away fromthe
sub-chassi s 410. The back ends of the guide shaft 531 and the. sub-guide
shaft 532%33r.e fofrmedeatt dodad isinet eonrespoindvte thepekotatbong, ofhe back
end of the guide shaft 531 is received by a receiver section 414, forned
into a Uthigagdreadesy hedws &3Had ansk idbarin Hdhe gpehageisi K@ st at or
base 422, from above the receiver section 414, and a head 415a of a screw
415, whi dRsexegedRtoc thge FGLAY Teqescaknoholef LhtEXYn ABCBRhFRE t he

recei ver section 414, holds down the back end of the i de aft. 531 from
bove 11 SR Sheelviod noLamdiy. Ang F e aRarat o H e YT Mt sy 1 he

Scr ewi ng BRe SRR ERIEE HEORE S S A D THE bafe il B THe 20n) gui de shatt
532r int %itnbz% q:th%t %ruila%s%h%%ﬁ: (sif‘p%o'ii@[ngl%)late 533 is made of a
sprihgy sheet metal, when the adjuster screws 537 are
screwed into the threaded holes 534a and 535a, the guide
shaft supporting section 534 and the sub-guide shaft
connecting section 535 move closer to the sub-chassis 410,
whereas when the adjuster screws 537 are screwed outward in
the threaded holes 534a and 535a, the guide shaft éupporting
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 receiver section 414, formed into a U shape
facing upward and formed on the top surface of the stator
base 422, from above the receiver section 414, and a head
415a of a screw 415, which has been screwed into 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 1s affixed to the stator

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



Figs. 21 to 23 are views showi ng the assenbl ed structure of the novable
base 510 and a rack nenber 550 described later. Protruding guide sections
511 are formed at the right end of the novabl e base 510, with a connecting
section 512, having a connecting hole 512a formed therein, being forned
bet ween these gui de sections 511. Cuide holes 511a are formed coaxially in
the gui de sections 511, respectively. 4Refer to Fig. 23.) Quide portions
513, which are spaced in the vertical direction and protrude parallel to
each other, are forned at the left end of the novable base 510. The guide
shaft 53byi scslelwdalgl thienmennednignportiengsidde atoltee Bhlk ighd s ranabl e
base 510, and the guide portions 513 of the novable base 510 are in

sl i dabl y sybpgaddenishlaftths 32t ap tandhkostatoiabas eof4 22h € safeo FERENtI ONed
sub-gui de shaft 532, respectively, whereby the optical pickup 500 is
supported by FhgssuBlchas?dsaneOviewasshowbrggthdabksembdednovabl e al ong
the guide shaft 531 and the sub-guide shaft 532. The degree of precision
of signaftrugdvRg B¥ the me¥abdel bpeekdp 0580dnit Fracks pestbern 550CD- ROM
depends gn t he ege ree of vertical ness of the |aser beam gathered and
concent r 3PEFTIRendagprrROVPERtERELRG, ARABRC SBEE1ORS: 5116 atecfigaamed o t he

SEFEE?}Végﬁéﬁés§ggh%Pgﬂg$g%S§ngmgsggaga£222851%t %Q%h?%?@%ﬂnéﬁgfiéﬁ the
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 so as to be guidable and
movable along the guide shaft 531 and the sub-guide shaft
532.

The degree of precision of signal reading by the
optical pickup 500 with respect to a CD-ROM depends on the
degree of verticalness of the laser beam, gathered and

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



to the CD-ROM on the turntable 420. Therefore, it is necessary to nmake
adjustnents or performthe so-called skew adjustnent in order to nmake the
optical axis of the objective |lens 520 perpendicular to the CD ROMon the
turntabl e 420. The aforenenti oned skew adjustnment is performed with

adj uster screws 537 in order to adjust the distance between the guide
shaft supporting section 534 and/or the sub-guide shaft connecting section
535 and the sub-chassis 410, that is e di stance between the guide shaft
531 and/or the sub- guide shaft 532 arft the sub-chassis 410. As nentioned
above, since the turntable 420 is integrally fornmed with the spindl e notor
421 that is affixed to the stator base 422, the disk-placing plane of the
t ur nt abl eeépecindo thes GDAROM nthart 421 qul euhengiqym&e of verticahwessbase
422 can be considered as being parallel to each other, so that a line
connect i of ttie logpdidcald axfist fof glhed@bmm%aie,n%fﬁz&eﬂltlb xéepecht or base
422, and the back end of the sub-guide shaft 532 can be consi dered as

bei ng p&calthel QDoROMe oa Jihepltagnt@bdieard2®f the turntabl e 420. Adjusting
the height of the front end of the guide shaft 531 and/or the sub-guide
shaft 532 enaBPe¥esRER- aYj 4§t RERESEATYhECoPPkeaRIIUSHAS ™G0 Yhat i s

supported by 27 e UId 531 and the su - gui shaft 532 I n ot her
words, SRS g athe R Qrbstnans i R dsh he

optlcal axis of the objective lens 520 perpendicular to the
CD-ROM on the turntablé 420.

The aforementioned.skew adjustment is performed with
adjuster screws 537 in order to adjust the distance between
the guide shaft supporting section 534 and/or the sub-guide
shaft connecting section 535 and the sub-chassis 410, that
is the distance between the guide shaft 531 and/or the sub-
guide 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
turntable 420 and the spindle motor 421 placing plane of the
stator base 422 can be considered as being parallel to each
other, so that a line connecting the back end of the guide
shaft 531, affixed to the stator base 422, and the back end
of the sub-guide shaft 532 can be considered as being
parallel to the disk-placing plane of the turntable 420.

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

adjustment of the optical pickup 500 that is supported by



t he gui de shaft 531 and the sub-guide shaft 532 enabl es skew adjustnent in
a tangential direction, and adjusting the height of the guide shaft 531
and the sub-guide shaft 532 at the sane tine by the same anpunt enabl es
skew adjustnent in a radial direction. A description will now be given of
t he mechani smfor noving the optical pickup 500 in a radial direction of a
CD- ROM on the turntable 420. A notor-2upporting plate 541, which supports
a sled notor 540, is affixed to the bottom surface of the sub- chassis
410, and the sled nmotor 540 is positioned at the sled notor opening 412c.

A drive gﬁérgﬁﬁgﬁggﬂaﬁézsbi Bﬂﬁ”@ﬂga Qﬂaﬁi " SBSIFPRGLY OE;Pfﬁgﬁgg 540a of

the sl ed notor so as to extend along substantialTy "hal

ci rcunt eygpas, 8bphPatshgdaluetindOtné hghgﬁ%eo%a%%e gﬂgtf’égl% 0¥ forned

in contact with a side edge of the“drive gear section 54

count er cthekgus@edshacti 8815hda, the §880gHHAR ahav¥e BRS edhbi@0edewsection
542, and is substantially trapezoidal, as seen fromthereabove. An outer

end facea8jBatmbetedh astahgeatedionirBetsant endCadaksenagy ahed hat of the
addendum circle of the drive gear 542, and the stemof the release cam
secti on Be4Bght bfcthedgundehshafite5alr anaf ehensabagutidat shafftt ss2deddendum
circle of the drive gear section 542 (see 28 - Figs. 10 and 11). As shown
in Figs.the samestimerbykthenbeme58@oist enables skew adjustment in

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 sled
motor 540, is affixed to the bottom surface of the sub-
chassis 410, and the sled motor 540 is positioned at the
sled motor opening 412c. A drive gear section 542 is Fformed
at an outer periphery of a rotor 540a of the sled motor 540
s0 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 side, as seen from above the
drive gear 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



connected to the optical pickup 500. The rack nenber 550 is nade of
synthetic resin, with rack teeth 55l1a fornmed, in a |ongitudinal direction,
at one face of a rack section 551 having an elongated plate-like shape. A
connecting .portion 552 protrudes froma face of the rack section 551 which
IS opposite to the face of the rack section 551 where the rack teeth 551a
are formed, with a connecting pin 552a being vertically provided at one
end of the connecting portion 552. Inyerted L-shaped engaging portions
553 are forned on both sides of the connecting portion 552, in a plane in
whi ch the connecting portion 552 is fornmed. The engagi ng portions 553,
formed on the rack nenber 550, slidably engage the guide shaft 531, and

t he connddigshg 10higrds34da - provi ded 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 nd¥aBhewBadR Bigsandlt ke rdek anERGE MeFHREIH PSSO dregral |y noved
so as to be guided b he gui.de _  shaft 531 and the sub-guide shaft 532. The
rack teetd? edyit ﬁ%‘eré’ 16t AL AP ge the drive gear section 542.

é\%‘éf’r causi ng the FASE HERBEF S50 05 Rede OFoPNARAS LM abpdrty Wil cu tn
542, causing | et _ FoPHa y
Sub- gui 0 AehE e, 38d, Tormieh, B A e e o ke e

turntabl §@ace of a rack section 551 having an elongated plate-like

shape. A connecting portion 552 protrudes from a face of
the rack section 551 which is opposite to the face of the
rack section 551 where the rack teeth 55la are formed, with
a connecting pin 552a being vertically provided at one end
of the connecting portion 552. Inverted L-shaped engaging
portions 553 are formed on both sides of the connecting
portion 552, in a plane in which the connecting portion 552
is formed.

The engaging portions 553, formed on the rack member
550, slidably engage the guide shaft 531, and the connecting
pin 552a, provided at the connecting poftion 552, engages a
connecting hole 512a in the movable base 510 of the optical
pickup 500, whereby the movable base 510 and the rack member
550 are integrally moved so as to be guided by the guide
shaft 531 and the sub-guide shaft 532. The rack teeth-551a
of the rack member 550 engagé 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



420. A description will now be given of the nmechanismfor unlocking the
drawer section 300 that has been conpletely housed in the outside housing
200. As shown in Figs. 11 and 12, an unlocking arm 350, forned into a
substantially arcuate shape using synthetic resin, is provided at the
sub-chassis 410. As seen from above, the unlocking arm 350 has a
substantially arcuate shape, wth a support section 351 fornmed at the
front end thereof. The support sectiop 351 has a cylindrical shape that
extends vertically. A push section 352£§s'forned So as to protrude inwardly
froma portion, located slightly towards the support section 351 fromthe
center of the unlocking arm 350, of the top edge of the unlocking arm 350.
An incli geddedcby3%ba, gudideh shafitersds toowhrtdee tdubarkdasshafprdB2udes, is
formed at the front face of the push section 352. A pushing section 353 is
f ormred aendh@oygsednsiadaagiialt Wdneghiammdvfa tGle-RON ceiki tie atwratablehat

Is, it formed in such a manner as to protrude downwardly from and
outmardlﬁzoof the l'ower edge, in an opposite direction fromthe center of
t he arcuate shape. A pushing face 353a, which is _displaced downwards as it

ext ends outma@dgesp§lP5FﬁﬁdW&ﬂltHQWBBe géﬁﬁ@r°¢é&QQﬂmQQH9qiﬁﬂn#&Fsect|on
353.7"A su ing %&t %%we%ls%%tlionv%r&d C%a‘l}l 1]: éjerzxi Ic(:)orlci’pletely
housed in the outside housing 200.

As shown in Figs. il and 12, an unlocking arm 350,
formed into a substantially arcuate shape using synthetic
resin, is provided at the sub-chassis 410. As seen froﬁ
above, the unlocking arm 350 has a substantially arcuate
shape, with a support section 351 formed at the front end
thereof. 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
extends towards the back as it protrudes, is formed at the
front face of the push section 352.

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

displaced downwards as it extends outwards, is formed at the



an edge of a sled notor opening 412c in the sub-chassis 410, is rotatably
fitted into the support section 351 of the unlocking arm 350, whereby the
unl ocking arm 350 i's rotatably supported by the sub-chassis 410 and the
notor supporting plate 541. It is to be noted that the top edge of the
unl ocking arm 350 is |located in the gap between an edge of the sled notor
openi ng 412c of the sub-chassis 410 and the rotor 540a in the sled notor;
that the push section 352 is |ocated |n a cutout 412d in the edge of the
sled notor opening 412c; and that the %ushlng section 353 is located in a
cutout 541a in the notor supporting plate 541. When an end of the

unl ocking arm 350 is rotated towards the sled notor, the pushing section

353 comeuppdm oy ad thid pushimd andcteidge 383 I'he cut out 541b, thereby
limting rotation in that direction, so that the unlocking arm 350 wll

not cone int@d sappact whh&tth&GnoWhﬁcﬁAﬂs verttieadllad fimotmed Sdlong The
pushi ng face 353a of the unlocking arm 350, positioned in this manner, has
one end dirspuionl b assled guten ropeniggt4kac vin théesworsthapesis 041833 of
the lock arm 331 from therebelow or to be located in the vicinity of the
push porks gre oAty thie tesk intian @ supRisete reqrton w1 @buthe given of
an unl ocki ng _operati orgs%' t he above-descri bed unl ocki ng nechanism wth -

31 - ref MEREIRY AR therebindt g Jhlagk g . aew 33%hekSt he opti cal
pi ckup 50(g)tatably supported by the sub-chassis 410 and the motor

supporting plate 541. It is to be noted that the top edge
of the unlocking arm 350 is located in the gap between an
edge of the sled motor opening 412c¢ of the sub-chassis 410
and the rotor 540a in the sied 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 54la in the motor supporting plate 541.
When an end of the unlocking arm 350 is rotated towards the
sled motor, the pushing section 353 comes into contact with
the back edge of the cutout 541b, thereby limiting rotation
in that direction, so that the unlocking arm 350 will not
come into contact with the rotor 540a of the sled motor 540.
The pushing face 353a of the unlocking arm 350, positioned
in this manner, has one end 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

operation by the above-described unlocking mechanism, with



posi tioned at the innernost periphery of an information recording area of
a CD-ROM 600 on the turntable 420, the edge of the drive gear section 542
at the 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 rotg{ 540a of the sled notor 540, is

| ocat ed near the push section 352 of %é’unlocking 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 fromthe CD ROM 600, novenent of

t he rot oreféfrenaie toeFilgsd A% o 240 in no way affects the unlocking arm
350. Pressing the eject button 322 on the front panel 320 causes the sled

- motor 540 to Asarshewnr dhaFaégcolht ewhenckhesepticah pickupsiSOilod.sshown in
Fig. 26, so that the optical pickup 500 noves outward fromthe outernbpst
peri pher posfitionednodr fixe dnnegowsdi perinheny afharchromsToionkanwhi | e,

as shown in Fig. 27, the rel ease cam section 543 pushes the inclined face
352a of EREOFHAIRIsSxeroRt3sy CO-ROMe 609 sekithe WwrRtvle ARR: nkhe he

unl ocki ng .arm 350 to be rotated slightly claockw se, as viewed fromthe top
t her eof . %gge Rt dfven griye lﬂ‘ﬂad:clﬁeﬁdzlg’r“m% &l Jdhieni S t he, .

porti Onsdgi.r}:'%tct%ro% rg:ii%heerist rl%ré:att%% Fr)llfasar}:I %ef E%:ﬁlesh?’5s3e‘fjlct§j(.)on 352 of the
unlocking arm 350 at the counterclockwise direction side,
whereas, as shown in Fig. 26, when the optical pickup 500 is
at the outermost periphery of an information recording area
of the CD-ROM 600, the release cam section 543, provided at
the rotor 540a of the sled motor 540, is located near fhe
push section 352 of the unlocking arm 350, as viewed from
the clockwise direction side. Accordingly, during the time

in which the opticallpickup 500 is reading 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
causes the sled motor 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.



oppose the push portion 333 of the lock arm 331 in order to cause the
pushi ng face 353a to push the push portion 333 upward, whereby the back
end of the lock arm 331 rotates wupward (as indicated by the alternate |ong
and two short dash lines in Fig. 12), as a result of which the engagi ng
paw 332 and the engagi ng protrusion 216 of the outside housing 200

di sengage from each other. The action of the injector 317 and the
extension coil spring 317a causes the ront end of the drawer section 300
to protrude fromthe outside housing 0. I'mediately after the drawer
section 300 protrudes from the outside housing 200 the sled notor 540
rotates clockw se, which causes the optical pickup 500 to nove, for
exanpl e, to Roltetingothenupdockipgndemc85@ clodkwisesharansas gdrd phery of
an information recording area of the CD-ROM 600, that is to a location
wher e TORasttions dbaoanenhigher dhamrithe Qustsing tfrce ed23@et@am section
543 to nove away fromthe push section 352 of the unlocking arm 350, so
that the 9RPSISe dhe DUSH PPt IdnHedhs T 12Tpr3dy BACELRS Ot he

lock arm 331 to nove _hack to its original t hat engagi ng

pawl 332 GH' %t P&é&%ﬁ%_ﬁw ;ﬁf‘:ﬁau gt%"lf?t IS_‘E:]éali‘u %%E%énzﬂ€3engagi ng
ets on e snarerd’ i Dack S e Din ek 8, St 286 ougn the
push porgp%]%??(a(y‘ itnr&?téa% %Wt%:}él’aftaeﬁéﬂ:% tﬂ?némér?& k{d}'& short

dash lineé 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 spring 317a causes the

front end of the drawer section 300 to prqtrude from the

outside housing 200.

Immediately after the drawer section 300 protrudes from
the outside housing 200 the sled motor 540 rotates clockwise,
which causes the optical pickup 500 to move, for example, to
a location in correspondence with the innermost periphery of
‘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 frcm 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 outside

housing 200. The force of movement thereof acts on the



arm 350 to rotate to a location where it can contact the- back edge of the
cutout 541b in the notor supporting plate 541. Wien this causes the drawer
section 300 to be pushed again into the outside housing 200, a | ocking
operation is performed to keep the tray 310 conpletely housed in the main
space 230 in the outside housing 200, that is to lock it in the housed
position. Since the horizontal width of the tray 310 is snaller than the
di aneter of the CD-ROM 600, the right_side of the CD-ROM 600, placed on
the turntable 420, extends beyond tTm??i@ht side of the tray 310.
Therefore, when the tray 310 is housed in the outside housing 200, the
portion of the CD-ROM 600 extendi ng beyond the right side of the tray 310
I s pl acegushiihigirtacdi Sk3auxifl ithey phighdfig? $bdtion 35 D uittalsgotise ng 200. | n
t he above-described CD-ROM drive 100, the drive gear section 542, which
engages phshr pokrtieat 363 ©Fl'thef lidok amnt i3S, miavisimdGthe iwnockingd
integrally with the rotor 540a of the sled notor 540, so that the rotation
of the shrm 356t 6o Fotaite dior ectlorartisams nhetred itto adre qhnitactethesecti on
542. The rack section 551 of the optical pickup 500 is noved forward by
means of PagE @digee ofcihes caxtiont $41b imhdihehyrodiay tsppRF ting sebatei ne of
the optical pickup 500 and allow ng rapid seek operations.
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ext endi ng from.the ed tar. 540 tq
ggain into % e outside housing 200, a locking operation is

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

In the above-described CD-ROM drive 100, the drive gear
section 542, which engages the rack section 551 of the
optical pickup 500, is provided integrally with the rotor
540a of the sled motor 540, so that the rotation of the sled
motor 540 is directly transmitted to the drive gear section
542. The rack section 551 of the optical pickup 500 is
moved forward by means of the drive gear section 542,
thereby shortening the seek time of the optical pickup 500

and allowing rapid seek operations.



the drive gear section 542, error in novenent of the optical pickup 500
wWth respect to the anount of rotation of the sled notor 540 becones very
smal |, thereby allowi ng accurate seek operations. Further, a nechanismfor
elimnating backlash, required in conventional disk drives, does not have
to be provided, thereby reducing the_nygbgr of parts, costs, and-disk
drive size. Still further, according t0 the foregoing enbodi nents, when
the drive gear section 542 is disposed in correspondence with about the
center of the range of novenment of the rack section 551 while the optical
pi ckup 500 méReadfigionhessiinger npthiipgerhich caases dagkddgihekrsy of an
information recording area of the recording nediumdisk 600, it is

possi bl e RFER VSR d %élel ATh egtemdng drote diho s lemd M EPX hed ¥ B0 num
required. Still, further, when the direction of novenent of the optical

pi ckup 508 d1dde GRATFASFIR (He2 -dieTFAT Gt FOVERRRNENE he t PRt HFadher
section 3Q0, that is,, en the I rection of extension of th ui de shaft
531 and EHERsR SR L Fharaps Tt Wa iRt s SO0 T HPT P of

t gf 1he.d il 300 t-hat .th | ed t 540 i ' d
e tri Sasd B RRia by oty SiSRalane Rortefhitie
to reduceddie OHANA. 3Fuhilth of ddihamdd@VetGor fitlat iyt he Si ze of

the drawer secCtion rection perpendlc rto tl ection of
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 pickup
500 moves from the inner periphery to the outer periphery of
an information recording area of the recbrding medium disk
600, it is poSsible to reduce the length of the rack section
551 to the minimum required.

Still further, when the direction of movement of the
optical pickup 500 is set obliquely to the direction of
movement of the drawef section 300, that is, when the
direction of extension of the guide shaft 531 and the sub-
guide shaft 532 is set obliquely to the direction of
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 is possible to reduce the norizontal



novenent thereof. In the foregoing enbodi ments the drive gear section 542
was fornmed integrally with the rotor 540a of the sled notor 540. Al that
is required is that the drive gear section be integrally forned with the
rotor, so that, for exanple, with the rotary shaft of the rotor being
formed so as to protrude towards or away fromthe rotor side, the drive
gear section may 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 perfornmed by adjusting the sp bet ween the sub-chassis 410 and
the adjustnent end of the guide shaft 531 and/or the adjustnent end of the
sub- guide shaft 532 as a result of rotating the adjuster screw 537 and/or

t he adj Ughi@rhS @reWhas traf &1ef OithateUa tie tdize VH-EESEB&wdd0 i s not that
flat or that precise 'as to dinension, the |aser beans fromthe optical

pi ckup 5@@ctdan Bookap av&lirdeAliol iPermsitEdular the thd divédolonesor di ng
surface of the CD-ROM 600 that it is irradiating. This results in

i ncr easethoyiemeth tofthielr@cdlub- chassis 410, naking it possible to reduce costs
and produce a greater nunmber of disk drives. In the above-descri bed

enbodi ment, alkahthghfolregoddgusmbedimendts ¢het ldeiyel dreaghafactsi3in H4R t he
sub-guide 36 shaft 532 were supported at the sub-chassis 410 through the
gui de sh¥hs figped imfearaldys3dth Hhe motdre 54 f cthe sled motor

540. All that is required is that the drive gear section be
integrally formed with the rotér, so that, for example, with
the rotary shaft of the rotor being formed so as to protrude
towards or away from the rotor side, the drive gear section
may be press-fitted and affixed to the rotary shaft.

In the above-described disk drive 100, skew adjustment
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 adjuster scfew 537. Therefore, even if the
sub-chassis 410 is not that flat or that precise as to
dimension, the laser beams from the optical pickup 500 can
be kept vertical with respect to the information recording
surface of the CD—RbM 600 that it is irradiating. This
results in increased yield of the sub-chassis 410, making it
possible to reduce costs and produce a greater number of
disk drives.

In the above-described embodiment, although the

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



directly

t herebetween i s adjustable, wthout the use of guide shaft supporting

by the sub-chassis 410 in such a manner that the space

plate 533. In addition, in the above-described enbodi nent, although t
| ocations of the adjustnent ends of both the guide shaft 531 and the
sub-gui de shaft 532 were adjustable, " in other enbodi ments either one of
be made adjustable. Figs. 28 3sd 29 are views show ng a second

t hem may
enbodi e

nt of the present invention. The second enbodi nent primarily

diLfers fromthe first eﬂbodinent in the form of %he sub- guide shaft.
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sis 410. A sub-guide shaff 720 is integrally formed wi th the

si de edgespéfthsuppentifig4pla®b 6Be.sub-chassis 410. - 37 More

specific

ally, an edge of the opening in the' sub-chassis 410 is bent |

an L shape in Inanddietisen orissStisecibove-aasicribed embodiment,

although the locations of the adjustment ends of both the
guide shaft 531 and the sub-guide shaft 532 were adjustable,
in other émbodiments 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 oflthe sub-

guide shaft. The other parts are almost the same as those

. of the first embodiment. Therefore, only the aforementioned

dissimilar part Yill 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
cylindricél 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

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

he

The

I n

bot h
ot her

nto



the outer edge of part 721 which extends horizontally from the bent edge
I's bent upward into the shape of an inverted U in transverse cross section
from bel ow, whereby the sub- guide shaft 720 is formed. The gui de shaft 710
is slidably inserted into guide holes 511a and 511a of the optical pickup
500, and guide portions 513.and 513 are in slidable contact with the upper
and | ower faces of the sub-guide shaft 720, whereby the optical pickup 500
is nmovable in directions in which ip_éfpnes into contact with and separates
fromthe turntable 420. Figs. 30 to 32 are views show ng different

nodi fications of the sub-guide shaft. Fig. 30 is a view show ng a sub-guide
shaft 730 that is formed by bending a.sheet netal into a U shape in
transverMerecspesificeaildy. Rngedge of &hﬁfgpanmnﬂrﬁpeihﬁﬂﬁ@hn@hﬁ%ﬁhﬁt 740
that is fornmed by folding a sheet netal 'upon itself. Fig. 32 is a view
showi ng 418ubsgbraé $R&Pt apsd sbaPed InpEnsnsieRFe ARER FREBIOR nt@RG
substantially cylindrical shape. Qoviously, the nodified sub-guide shafts
730, 740thgpguterpedggofi pﬁrrtu 5@1 wich gxtendsdianizantakiy %mm. cabl e,

not only to the second, enbodinment, but alsq._to e first 38 - 0 nt.
As can bEhﬁfPSBFsFGSB 0o ePﬁe“PUPé&oﬁﬁ}Qﬁiﬂﬁ %H43ﬁ1° n 1nverbed' o

in transverse cross section from below, whereby the sub-
guide shaft 720 is formed.

| The guide shaft 710 is slidably inserted into guide
holes 5ila 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 pickdp 500 is movable in directions in which it
comes into contact with and separates from the turntable 420.

| Figs. 30 to 32 are views showing different

modifications of the sub-guide shaft.

Fig. 30 is a view showing a sub-guide shaft 730 that is
formed by bending a sheet metal into a U shape in transverse
cross section.

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

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



t he above-descri bed optical pickup 500 guiding mechanism 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, the sub-guide shaft has
sufficient strength and has good tenperature characteristics. As regards
the way in which the optical pickup-59® tan be made to occupy only a
limted location, either the guide shaft 531 or the guide shaft 710 is
formed into a cylindrical shape in order to limt the |ocation occupiable
by the @mbcamdgiitckup 500 in all directions perpendicular to a direction
of nmovenent thereof, so that no problens arise when the sub-guide shaft
532, 720, 73@s ¢4, ber uhd@ristovde® rono thienforielye ingc @dswr ipaciepi abire by t he
optical pickup 500 in all directions perpendicular to the direction in

whi ch tihe glnalee -steddridkdd apttitealgwiddughdfa0 Hhiidinglirsgosedi sm,
description will now be given of a third enbodi nent of the present

i nvent i dgrlenisubr@figtemimfito iH Formggl vl ehdinthe dhaettimetabl ste third
enbodi nent differs fromthat of the first enbodi ment in the | ock nechani sm
and t he thafi shehd heeh finmadisiedas @ amligdainpt rharg il Hhe@da®em  which

| ocks the tray at the hqused position. The parts _other than the | ock
nechani é’lﬁoéjr\’dgqq"lé‘%rﬁ Fadig Tdgh v FosF - arld &ddhkion 1 sinre Mgkal

Ther of ofSecdaf (ifd 9K LS | WO UhNGITRIUUSIE yad! be described in

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

A description will now be given 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



parts corresponding to those of the first enbodi ment are given the sane
reference numerals as those given to the corresponding parts of the first
enbodi nent, and will not be described below The |ock nechani sm 800 of a
CD- ROM drive 100A conprises a lock arm 810 provided at a tray 300, and an
engagi ng section 820 provided at a bottom chassis 210. The engagi ng
section 820 is a plate-like section formed vertically froma |ocation near
the left side face 214 of a main sectign_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

f orwar d- and- backward direction, and the inclined section 822 extends from

a front &Ffe aFsaHdaldinh thedanm sBharpfiprey ok B¢ ghesly fedi tBeds. The’

back edge _82l1la of the main section 821 serves_as apn en I ng edge, . The
| ock ar mH@SKLnG MpchAP isns Tt s R t9FRTSA i 4 Q?ﬁpgﬁgﬁﬁgﬂwandTbﬁckmard

direction, _gnd is rotatapl supported at_.a portion near.the |left edge of
the | oneP%s pé)fé:e(ﬁpqrfiu{q &P 5N T nfsl?eo Yot %’&’? HUehbt 2EfRown) i s
o500 2 ol el S MR MRS, AL R, B8 8L 0
S0 3 e S P S o Bl 2R a8 10
described below.
The lock mechanism 800 of a CD-ROM drive 100A cdmprises
a lock arm 810 provided at a tray 300, and an engaging
section 820 provided at a bottowm chassis 210.
The engaging section 820 is a plate-like section formed
vertically from a location near the left side face 214 of a
main section 211 of the bottom chassis 210. It has a main
section 821 and an inclined section 822 that is integrally
formed with the main section 821. The main section 821
extends in the 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 edge
82la 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 ﬂéar the left edge of the lower
surface of the tray 310. A tension coil spring (not shown)
is aséociated with the lock arm 810 which is biased thereby
so as to be rotated counterclockwise as seen from above the

lock arm 810.



of the rear end portion of the lock arm 810, and a push section 812, which
protrudes obliquely towards the right and forwardly, is fornmed at the
front end portion of the lock arm 810. The engagi ng pawl 811 has an
engagi ng face 81l1la, which extends virtually horizontally, and an inclined
face 811b, which extends obliquely towards the left and rearwardly from
the left end of the engaging face 8lla. O the guide portions 513 of the
optical pickup 500, the |ower guide portion 513 serves as unl ocki ng neans.
As the drawer section 300 is pushed Tnt® the outside housing 200, the
inclined face 811b of the engaging pawl 811 of the lock arm 810 cones into
contact with the right side face of the.inclined portion 822 of the

engagi ng sect hah eBd@gingnpawd BUlhedntietneagades thehlengadiiey dage side
face of the inclined section 822. The |ock arm 810, along with the drawer
secti on FMla rafyeshd @syapiidesdmailorsigho ofid ormed satiethw kel 298 whil e
it rotates slightly clockwi se. Thereafter, at the sane tinme that the
drawer sexf ithre 3Ar regal et ion ofuddee posck icom 81k, aagh g reudlace 81la of
the lock arm810 arrives at a |location corresponding to the |ocation of

t he engadgiatfian s8I ahdich Ipratmudgn piskiauely gmardhethdg orkght and ock
arm 810, as a result of bein bi ased, rotates countercl ockw se, as seen

from abofTRrAY . |Igciformaedart thedampt and Rt iep et 1k the | ock

arm 810 aelqlgaagleos. t hI‘ehee ne%as%gn]%]gedpgaewlBZallal OlIas:[ haen eenxgga gIJIjr(ng SfGaCcEé Ot?lla,
which extends virtually horizontally, and an inclined face
811b, which extends obliguely towards the left and
rearwardly from the left end of the engaging face 8lla.

Of the guide portions 513 of the optical pickup 500,
the loﬁer guide portion 513 serves as unlocking means.

As the drawer section 300 is pushed into the outside
housing 200, the inclined face 811b of the engaging pawl 811
of the loék 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. Thereforé, the lock arm 810, as a result of being

biased, rotates counterclockwise, as seen from above the



820. This causes the drawer section 300 to be |ocked at the, housed
position. A description will now be given of how the above- described

| ocki ng mechani sm 800 is unl ocked. As shown in Fig. 33, when the optical

pi ckup 500 is positioned at the outernost periphery of an information
recording area of the CO-ROM on a turntable 420, a guide portion 513, at
the | ower side of the optical pickup 500, is positioned near the back side
of a push section 812 of the |ock arm 810. Therefore, when the optical

pi ckup 500 is reading information taf#¥ied by a signal fromthe CD-ROM the
novenent of the optical pickup 500 in no way affects the |ocking operation
of the | ocking nmechani sm 800 which |ocks the drawer section 300 at the

housed pgek! bof sR0ESWhBGedy UnRClenYalditly FatePB1Ad N ItIRANEICI82Am CaUSES
a sled notor 540 to rotate further inthe counterclockw se direction from

i ts | ocgiboBnghgkisdthd3 engagisign@dger soild &H te kiiydfihd csé®yEowut war dl y
of the outernost periphery of the information recording area of the

CD- ROM 6@0. Dahisgchhisest ithie, ddasert keodicde 300 timrbéd Ihckedtat hehé oner
side of the optical pickup 500, pushes the push section 812 of the | ock
arm 810houked poki&iwn810 rotates clockw se, as seen from above the |ock
arm 810 (refer to Fig. 42 - 34). Wien the lock arm 810 rotates cl ockw se,
t he engagi ngA description will now be given of how the above-

- described locking mechanism 800 is unlocked.

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



face 8lla thereof rotates towards the right and di sengages fromthe
engagi ng edge 82l1la 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 unlocked. Unlocking the |ock nmechani sm 800 causes the front end
of the drawer section 300 to protrude fromthe outside housing as a

result of the action of the extension g@il- spring 317a. During this tine,
the cl ockwi se rotation of the sled notor 540 causes the optical pickup 500
to nmove to, for exanple, a location corresponding to the innernost -

peri phery f the information recording area of the CO-ROM 600, that is to
a locati oA%Where TOC of the CD-ROM can be read This causes the guide

, h d f
PEL L, 515, A bAeeh Fhc 5 08 eor0BLL Bl BLSUR, S00y LagRgeRgRte, om
whi ch
b AR SRRl B’ LA S5 g 0,

face Bllacobn! BReCRARAL3AGPRNLe B2 Cagefeﬁaagﬁﬁsagggngggw Bre899 8%4a of

the engaging sectio ou ousi ere ore ‘when the
draver 5eﬁhh@”tﬁgodhawgk}sQ@ch.Bh%bBe Qﬁiehdﬁaaouabaglaaﬁea e thecki ng

mechani sm | ocks the tray 310 conpietély - accommpdated in a main space 230
of the ouhshdedhpusifiod0By 4Be AbckamebRarfidfr 810a] fikOoWnlibeKed.€goi Ng.

description, according to the disk drive of the present invention, the
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 spriqg 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 result of which
the lock arm 810 that is biased by the tension coii spring
rotates back to its original position, that is to the
location where the engaging face 8lla of the engaging pawl
811 can engage the engaging edge 82la 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.



unl ocki ng neans (the unlocking armin the first enbodi ment, and the guide
portion 513, at the |lower side of the optical pickup 500, in the third
enbodi ment) which operates as a result of driving power of the sled notor
540 unl ocks the | ocking nechani sm which has been | ocking the tray 310
conpl etely housed in the outside housing 200, thereby naking it
unnecessary to provide a drive source which is designed specifically for
unl ocki ng the | ocki ng nechanism For this reason, it is not necessary to
provi de space for a drive source whi%3h-i s designed specifically for
perform ng an unl ocki ng operation, thereby reducing the size of the disk
drive, and, particularly, making it easier to reduce the thickness of the

di sk drive apgl cdd Qyé NendSLsBod M6 B9 tBorddoihe @aséripeisng sol enoid
or the like is used, it is possible to prevent the |ocking nmechanismto be

unl ockedccongéipgctedipeddeskodshvekoft bReepyesdats ingehagionigthle the tray
at its housed position. Although in each of the above-described enbodi nents
t he | oghlogkieghmeass (thanuint&ekingearmhiénophecfiirpitclempolimentpves
outwardly of the outernost periphery of the information recording area of
t he CD-®u 6, guhdepperstmon bhFenatobheslawer| sifieedft itbeeoptithdr ef or e,
in other 44 enbodi nents the | ocking nmechani sm may be unl ocked when the
opt i cal PEFERRPSABvedn| thar thirdf emhedinpaEdowhighr pprEAfFest as a

result of driving power of the sled motor 540 unlocks the

| locking mechanism which has been locking the tray 310

completely housed in the outside housing 200, thereby making

it unnecessary to provide a drive source which is designed

specifically for unlocking the locking mechanism.

For this'reason, it is not necessary to provide space
for a drive source which is designed specifidally 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
unexpectedly due to shock, thereby ensuring locking of the
tray at its housed position.

Although in eacﬁ of the above-described embodiments the
locking mechanism is unlocked when the optical pickup 500
moves outwardly of.the outermost periphery of the

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

invention is not limited thereto. Therefore, in other



the information recording area of the CO-ROM In addition, although in the
foregoi ng description the present invention was applied to a CO-ROM dri ve,
it my be applied to other types of disk drives in other enbodi nents. |
"1 e~ """ 1 e 1l lii This Sheet Has Been Repl aced 45
1111111212133/ 0i/% 11/ "WHAT IS CLAIMED IS: 1. A disk drive, conprising:
a turntable for holding and rotating a disk; a pickup, which is held by
said turntable, for reading informationggacrried by a signal from and/or
recording information carried by a signal to the disk by noving said
pickup in a radial direction of the disk as said pickup is guided along a

UL 0o S g o TV 580 bl P FO TR 1
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wherei n during
applied to other types of disk drives in other embodiments.




the tinme in which said pickup noves fromthe inner periphery to the outer
periphery of an information recording area of This Sheet Has Been Repl aced
111N 111%--22212% H  H - 22211 CL M$ - 46 the disk, the drive gear

section is it bout the center of range of Tnovement--of_the
rack. 4. A eﬂlmﬁmalﬂm@w sing: a turntable for hmkgifg,apd rotating a
disk; a pic L .1 nformation carried by a di : e or
recording information carried by a signal to the di ;MEI’"!

turntable; a feed nmotor for noving sai4bpickup in a I on of
the disk held by said turntable; a first guide shaft and a second gui de

shaft for guiding said pickup, with one end of at |east one of said first

gui de shﬁhkTagg ?%?gy?§g#§q gui de shaft being fixed; and positioning

adj ust i ng neans acing the other end of at |east one of said first
gui de shaft and said second guide shaft in a direction that allows the
other end to cone into contact with and separate fromthe disk. 5. A disk

drive according tg & gkMafivéhessnpridifg:

a turntable for holding and rotating a disk;

a pickup, which is held by said turntable, for reading
information carried by a signal from and/or recording
information carried by a signal to the disk by moving said
pickup in a radial direction of the disk as said pickup is
guided along a guide shaft; and

a feed motor for moving said pickup, said feed motor
including a drive gear section, which engages a rack of said
pickﬁp, and a rotor, sald drive gear section integrally

rotating with the rotor of said feed motor.

2. A disk drive according to Claim 1, further
comprising a tray for holding the disk, said tray moving
between a location where said tray is drawn out from an
outside housing and a location where said tray is housed in
the outside housing: wherein the guide shaft moves parallel
to the disk held on said turntable and is inclined with

respect to a direction of movement of said tray.

3. A disk drive according to Claim 1, wherein during
the time in which said pickup moves from the inner periphery

to the outer periphery of an information recording area of



position adjusting neans conprises a resilient supporting plate, nounted
to a chassis, for supporting a novable end side of said first_guide shaft
and a novabl e end side of said second guide shaft; and a first adjuster

screw and a second adj uster screw, said first adjTisdshect BerBeen Beplaetd used 1

[~trrer Frrejl g | ~I'1 This Sheet Has Be L 14 S
A A v <o v A et
said first dui de $haft,ssupported by said supporti fate, an t he
chassis, and said second adjuster scredfbeing used for. adjusting a space
bet ween the supporting section of said second guide shaft, supported by

sai d supporting plate, and the chassis. 6. A disk drive according to C aim

5, whereithedtalfAastthd iridfe qidt fddattidgiiide g ticnel s@t calsegpnthgui de!
shaft is integrally formed wth said supporting plate. 7. A disk-drive
accor di ngdmtd afnrhngdh erfeinbveemeht EFSiHeOraatg Usti ng neans i s provi ded
outwardly of the outer peripheral edge of the disk-held by said turntable
in order to adjust the degree of vertical ness of the optical axis of a

i ght beamw th respect to a signal information recording surface of the

di sk that the4l.i ghdilskadriiyei,r cetpatisdgg:8. A disk drive according to Caim
4, wherein one end of said first guide shaft and one end of said second

gui de shaft & &uanitiapde foraheolding pade rafadAng P @diskia spindl e

a pickup for reading information carried by a signal
from and/or recofding information carried by a signal to the
disk held by said turntable;

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

a first guide shaft and a second guide shaft for
guiding said pickup, with one end of at least one of said
first-guide shaft and said second guide shaft being fixed:
and

positioning adjusting means for displacing the other
end of at least one of said first guide shaft and said
second guide shaft in a direction that allows the other end

to come into contact with and separate from the disk.

5. A disk drive according to Claim 4, wherein said
position adjusting means comprises a resilient supporting
plate, mounted to a chassis, for supporting a movable end
side of said first guide shaft and a movable end side of
said second guide shaft; and a\first adjuster screw and a

second adjuster screw, said first adjuster screw being used
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second guide shaft, supported by said supporting plate, and

the chassis.

6. A disk drive according to Claim 5, wherein at least
one of said first guide shaft and said second guide shaft is

integrally formed with said supporting plate.

7. A disk drive accdrding to Claim 4, wherein said
position adjusting means is provided ocutwardly of the outer
peripheral edge of the disk held by said turntable in order
to adjust the degree of verticalness of the optical axis of
a light beam with respect to a signal information recording

surface of the disk that the light beam is irradiating.

8. A disk drive according to Claim 4, wherein one end
of said first guide shaft and one end of said second guide
shaft are affixqg;to a stator base which supports a spindle

motor that causes rotation of said turntable.

9. A disk drive according to Claim 4, wherein at least

one of said first guide shaft and said second guide shaft is
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10. A disk drive according to Claim 9, wherein said

bent portion is formed integrally with the chassis.

11. A disk drive, comprising:

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

biasing means for biasing said tray to the lécation
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.
from and/or recording information carried by a signal to the
disk by moving said pickup in a radial direction of the disk
held by said turntable;

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 means operating as a
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result of driving said feed motor. g

12. A disk drive according to Claim 11, 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
unlocking mechanism fﬁrther comprising arm means which
engages said cam means when said pickup moves outwardly of
an information recording area of the disk, said arm means
moving said locking mechanism in a direction that allows

said locking mechanism to be unlocked.

13. A disk drive according to Claim 11, 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 disk.



