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Fiel d of the Invention The present invention relates to a nov3l JANKUOR i ve.
More specifically, the present invention relates to a- techni que which
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 nechanisnms for noving a pickup which
perfornms reading of information from-arid/-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 ﬁISRiﬁKTQEiS moved forwardly by neans of
a lead screw. In the rack-and-pini on nechaniSm 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 th%ﬁ?ﬁﬁkdﬂﬁﬁadﬁ e fhakuRrde be lengthened. In addition, in
t he-rack-and-pi nion nmechanism a plurality of reduction gears are

I nt er posed between the

1. Field of the Invention

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

2. Description of the Related Art

There have been conventionally used two fypes of
mechanisms for moving a pickup which performs reading of
information from and/or recording of ihformation to a disk.
They are the rack-and-pinion mechanism in which a rack gear
of a pickup is moved férwardly by means of a pinion gear,
and the iead 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 slowed 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 fime 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 increaseds and the disk drive becones
larger. In the | ead screw nechanism the anobunt of novement of the notor
with respect to the nunmber of rotations of the notor is small, so that,
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irradiate, for exanple, |aser beans, emtted fromthe pickup,

per pendi cWctatiohdrofitie SSEdF ] ed angle froman information recording
surface of the disk. In such a disk drive, in order to allow the pickup to

nmove freely fraomenhan aritlenpdy ighaade o RA iginRited YddiBish, Gkhide di sk,
the pickup is guided using two guide shafts,
causes errors in the movement.of the pickup, between the
gears, 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
'writtén or read by moQing a pickup in a radial direction of
the disk. 1In order to write and read information to and

rom the disk, it is necessary to accurately ifradiate, for
example, laser beams, emitted from the pickup, perpendicular
to or &t a specified angle from an information recording
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, 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 greatly-afffected by the degree of flatness
and the dinmensional precision of the. chassis. Wen the degree of flatness
or the dinmensional precision of the chassis is reduced, the degree of
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i nformati gn,recordi syr.face .of .the_ .di.sk obliquely rather than vertically
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thus disk drive yield are reduced, thus nmaking 1t difficult
the disk, are mounted to the chassis.

For thié reason, the degree of parallelism between the
two guide shafts and the mounting portion of the stator base
that supports the spindle motor is greatly affected by the
degree of flatness and the dimensional 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 necessafy to keep thé 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.
SUWARY OF THE | NVENTI ON 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 novenent of the pickup, and to achieve
size reduction. It is another object of the present invention to nake it
possible to easily performskew angle adjustnent. To this end, according to
the present invention, there is provi-ded 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
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present irpgydd on, the rotation-of the sled notor is transn1tted dlrectly
to the rack 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 gn&UMMARY ©FsKCHEY INVENT@ONe pickup in a radial direction of the

disk that is held and rotated by a turntable; and two gui de 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 gasily perform'skew angle adjustment.

To this end, according to the prééent invention, there
is provi@ed a disk drive in which a drive gear section which
engages a rack of a pickup is formed integrally with a rotor
of a sled motor, and a rotary shaft of thé sled motor is
provided parallel to a rotary shaft of a turntable that
holds and rotates a disk that serves as a recording medium.

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

In addition, 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 come into contact with 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 sllows the disk drive of the
present invention to perform skew adjustnent. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a perspective view of an enbodi nent of an entire disk
drive in agccordance with the present invention, wth the_tray being in a
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Therefore, the disk drive of.the present invéntion

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 perfdrm 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.

Pig. 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 fogether, when the tray is
in the housed state.

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



in the drawn-out state. Fig. 8 is a plan view of a drawer. Fig. 9 is a
bottomview of the drawer. Fig. 10 is a perspective view of a |ock

mechani smand the menbers 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 |lock nechanism Fig. 13 is a sectional view
taken along line XI1I-XIll  of* Fig. 12. Fig. 14 is a sectional view taken
along line XIV-XIV of Fig. 12. Fig. 15 ¢s-a sectional view taken al ong
line XV-XV of Fig. 12. Fig. 16 is a plan view of a base unit. Fig. 17 is
a bottom view of the base unit. Fig 18 Is a sectional view taken al ong
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Fig. 16. H persp, e V|em10f a nnvable base and a _rack
menber . iﬂ E%é aﬁ%ﬁ“éﬁ% o%gét%erspectlve view of the novable 7 - base and

the rack ”E”bewlg. 8 is a plan view of a drawer.

Fig. 9 is a bottom view of the drawer.

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

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

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

Fig. 13 is a sectional view taken along line XIII-XIII
of Fig. 12.

Fig. 14 is a sectional view taken along line XIV-XIV of
Fig. 12. |

Fig. 15 is a sectional view taken along line XV-XV of
Fig. 12.

Fig. 16 is a plan view of a base unit.

Fig. 17 is a bottom view of the base unit.

Fig. 18 is a sectional view taken along line XVIII-
XVIII of Fig. 16.

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

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

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

Fig. 22 is an exploded perspective view of the movable



Fig. 23 is a sectional view taken along line XXIlI- XXIlII of Fig. 16. Fig.
24 is a sectional view taken along line XXIV-XXIV of Fig. 16. Fi.g. 25,
which along with Figs. 26 and 27 is a plan view of the main portion of an
optical pickup and a sled notor for illustrating the operations thereof,
shows the optical pickup being positioned at the innernost periphery of
an information recording area of a CO-ROM Fig. 26 is a plan view show ng
the optical pickup being positioned at 7he outernost periphery of the
information recording area of the CO-ROM Fig. 27 is a plan view show ng
the optical pickup being positioned outside the outernost periphery of the

i nforpation recordi areg of the CD-ROM Fig. 28, which shows a second
enbodinen%Qﬁea?qﬁi#ﬁ%)riﬁk(ﬁ%ﬂP chanismin a disk drive, is a plan view

of abase uni by Figs 39 bs AckSEHANGl: N YtAKED HlOnld N dd X XX X “of |

Fig. * 28. Fig. an en§arge | =Vview € ain portion of a
nodi fi cati b-,qui de shaft. Fig. 31 is an enl arged sectional view
of the na?%&rggf%?gﬁ'dflgﬁbther modi fi cati on of the sub-guide shaft. 8

Fig. 32 is an pRlargqd;iseq! isaed!i oha@Wvifew R KEH tlong line XXIV-XXIV
of Fig. 16.

Fig. 25, which along with Figs. 26 and 27 is a plan
view of the main portion of an optical pickup aﬁd 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.

Eig. 26 is a plan Qiew showing the oétical 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 sécond 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- ROM 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 thatign 3deis %macrshlaf%éd Hed o ESeDéwi B¥€BhbORagnCD- ROM. -
drive, which is nmounted to a notebook personal conputer, is taken as an

exanpl e. Asostibom off $t{El dndéther mbeifDcROMAr b¥rethel subclgudee shart.
"out si de housing 200 which is flat in the vertical direction and has an
openi ng for med Rig olfhomhitdie aldrig avithurEige. 34 hshows sadenfigasi ng 200

i ncludes a bottom chassis 210 and a cover nenber 200 affixed to the top
surface ofembrdiment opf ctize sitsk 1driddeihoscoordaneei wi2hOthe padsenft a 9
sheet nmetal, and a protruding section 212 is integrally forned so as to
protrude tEVERREIPMe 5§ ghtPIaRnvieyoshowhngfthe 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 embodiﬁents of a
disk drive of the present invention, with reference to the
attached drawings. It is to be noted that in the
embodiments of the present invention a CD-ROM drive, which
is mounted to a notebook personal computer, is taken as an
example. |

As shown in Figs. 1 to 3, the CD-ROM drive 100 includes
an outside housing 200 which is flat in the vertical
direction and has an opening formed throughout the entire
surface.

The outside housing 200 includes a bottom chassis 210
and 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 directiomr & the downward direction.) A right
face section 213, which protrudes slightly upward, -is 'forned at the
right end of the protruding section 212, with the top edge of the right

face sect sheetlhctall | i o AIG-Riiky a&dt1dRCE1508L! ledbdadhyl Ne MBI N

face 211 being positioned at the sane height. An engaging protfrdsion 216,

whi ch  pr gbimdes sepwy Go iprdardmyl towards the Fignt #rdR 8f pb*fion OH
edge of the bottom surface 215 of the main face 211, wth afront face
216a of themedpagiaee 1Al et AhMaiied Nthe aFeanchacds’ a8 Wagak i nclines
downward and towards the front, and a rear face 216b bei ng an engagi ng
face (seeubpgr efige. Tiheatmrianefdde Bkl draera neebess 2WAith Bpeasohta sheet
metal and fornmed into a substantially flat shape, and is affixed to the

t op surf aébeottophanidotfromtc Iscistsiss. 2(Xsctles sfecificationit inwRageby ,an
opening is forned at the front side, so that a main space 230, for
accommpdathgglefr gawnweaé: iddrection is defined as the forward

direction, the right upward direction as the rearward
direction, the left upward direction aé the leftward
direction, the right downward direction as the.rightward
direction, the upward diréction as ‘the upward direction, and
the downward direction as the downward direction.) A right
face section 213, which protrudes slightly upward, is formed
at.the right end of the protruding section 212, with the top
edge of thg right face segtion 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 front face 216a of the engéging 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 spade 231, which extends
towards the right and continuously fromthe upper end of the right edge of
the main space 230, are formed. A guide 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 affixe@d-to the bottom chassis 210 so
that their open sides face each other. Stoppers 242, which protrude
slightly upward, are fornmed at about the mddle, in the
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and a rail nmenber 250R are slidably supported, 1 n°the forward-and-backward
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menbers 250L and 250R are symmetrically formed on the left and right sides

by bending a shegtid€tmémbert PAVL (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. (ihese 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 nmenmbers 240L and 240R 1as-wel| as the di sl 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

m;:: ihziﬁ%g%%{ﬁ% 53%’52&%@?ﬁ%&%f*ggﬁﬁgﬁe?L%éﬁ?%ﬁ%ﬁﬁﬁ%%ée%%i s
Set of 't EnefiBre QR ighy Mided by Haliddd USSP SRELIF 201 LARLS) IED
(These raihefegbar ﬁ-%ﬁ%eanth@ﬁ@eapgw%ﬁw nr%%t{)%ir&@' | Yol Q& dreds o1 ﬁu&ﬁgéé&t and

right sides, so that “only the | 250, 1's shown in tarl.)
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240L and 240R from behind their reSpective stoppers 242 prevents further
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guide 12 nenbers 240L and 240R in the forward direction is prevented. In

addi ti on, rdspkctigvedypr evenhaty ttdges ofeh ¢fidumitace each other. In

' 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 weil as the dislodging p:eventing 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 thet
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. 1In 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-dd@8wer section 300 is formed by
making a tray 310 made of synthetic resin, support a base unit to be
described | ater. shown in Fig. 8, the tray 310 has a pl anar shape and

- d
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a planar shape and a |ong rectangul ar 'shape in the Torward-and- backward
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of the main face 311, left and right wal I's 313 and 314, which are forned

vertical | yalond hen ddjé @ifdthié dbperctigpsa®iecadle 6B théapetddh, sagdsshisdi ng
sections 315, which are forned outwardly of the left and right walls 313

and 314. Aiff tdfe triwekle nmpmbersrz50htagl a@59R 13frémr aegontisgnthereefresin. A
recess 316, whose edge forns part of a circle for placing on the top
surface t Haeaffed slightly towards the front from the center to the
front end of the rail members 250L and 250R, in_fhe forward-
and-backward direction.

The drawer section 300 is supported by thé
aforementioned outside housing 200 so that it can be housed
in agd drawn out from the outside housing 200. The drawer
;ection 300 is formed by making a tréy 310, made of
synthetic resin, support a base ﬁnit to bé described later.

As shown in Fig. 8, the tray 310 has a planar shape and
an external shape which is a long rectanglé 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
shapé 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 |lower height than the top edges ofl3he side walls 313 and 314 of the
tray 310. In addition, |ower edges 315a protrude slightly downwardly from
the side walls 313 and 314 of the tray- 310. As shown in Fig. 9, stopper
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stopper protrusions 315b of the sliding sections 315 cone into contact

with the back Brelssbidimg sestibdgsndlprewbdchngre square-shaped in
tréhsverse 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. 1In 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 sidé 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 fhe

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



edges 253 of the rail nenbers 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 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- dat 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
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produces a noving force that biases the ejector 317 in~su manner ~ t hat
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of the main face 311 by a certain amount. A front panel 320 i§ nounted to
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direction, of the outside housing 200. The front panel 320 is affixed to
the front face Agfcanddinglyy, 3dith Wilieh tixrtay |3¥@ supported in such a

manner that it cén be accommodated in and drawn out from the
outside housing 200, the top side of the recess 316 is
positioned at abéut 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 thé rear zdge of the main face 311 by a certain amount.

A front panel 320 is mounted to the front face of the
tréy 310. The front panel 320, made of synthetic resin, is
a horizontal long plate, whose length in the horizontal

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



end substantially aligned wwth.the left end of the tray 310. An indicator
section 321, for indicating the state of'a CDO- 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 forned at the right end of the front wall
312 of the tray 310, and a receiving hole 323 is fornmed in a | ocation of
the front panel 320 corresponding to_thg Location of the energency
receiving hole 318. A | ock nechani sm 330, which | ocks the drawer section
300 to keep it mounted in the outside housing 200, is provided. A
description will now be given of the lock mnechanism 330 with reference to
Figs. 10 fdrestign. qf eytsidejihgising a20Q. poFhe ofrentt panpdndeo
surface of the main face 311 of the tray 310 located at the right side and
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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 armnmounting plate 336 is affixed to a portion of the
bottom surface of the main face 311 of tée-tray 310 |ocated towards the
front end of the right side of the main face 311. As seen fromthe front,
the I ock armmounting plate 336 |ooks like an inverted L shape, and the
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affixed to e’'lower surface of "'the main face
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at a portion of the bottom édge of the-supporting section 338 | ocated
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section 339a is forned so as to protrude upwardly fromthe |eft side edge
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The portion of the lock arm 331 |ocated slightly forwardly fromthe
center, iihstpeotrbded; danddabpebtauding emergency pushing portion 335,
which inclines forwardly and downwardly from the front edge
of the spring contact portion 334, is provided. (Refer to
Fig. 12.)
A lock arm mounting plate 336 is affixed to a portion
~of the bottom surface of the main face 311 of the tray 310
lbcated towards the front end of the right sidé of the main
facé 311. Aas 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 ﬁortion of
the bottom edge of the supporting section 338 located
slightly rearwardly from the frént 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 |ock arm33jlydownward. It is to be noted that
the conpressive coil spring 340 is fitted to the spring externally
fitting section 339a in order to prevent it from being dislodged
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state, is said to be [rawn- out position. e drawer section 300,
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thereof being disposed so as to face the spring supporting
portion 339 of the lock arm mounting pléte 336. A
compressive coil spring 340 is interposed between the spring-
contact portion 334 and the épring supporting portion 339,
and prpduces 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 sectioﬁ 300 being maximally drawn out
from 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 aﬂd 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 stafe, 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 nmembers 250L and 250R, along with the drawer section 300, slide
backward w th respect to the guide nenbers 240L and 240R and stop
sliding, whereby the tray 310 is conptet®ly 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, tBasheel iAed 2H88C 03123 Rl neieRP3H NI RV s BRRiRd sdbeibREk arm

331 slides along the inclined surface 2I6a of the engaging protrusion 216
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conpressive coil spring 340, so that 'the rear end of the | ock arm 331

rotates uawar dsoRQ tha,l e¢ahitealnfdi edlccbhaik Aderdsd eof ofe apebhwo short
dash lines, in Fig. 12, and the engagi ng pawl 332 noves to the back side

of the enpagefig3pnotbnesoin2db cohlftactesittndhedffidiet enggic® e ra382
rotates dowmward as a result of the resilient force of the conpressive
coil sprimgmbeds AhOLebnpd 2BORengagi theedgawed? s arigiage 3adheienfragtingrf ace
216b of the -engaging protrusion 216 (see Fig. 12). This results in a
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in the outside housing 200. A short time before the tray 310 reaches the
housed and 250R, along with the drawer section 300, slide backward

with respect to the .guide members 240L and 340R 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 231 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 resuit of the
resilient force of the compressive coil spring 340, whereby
the engaging edge 332b engages the engaging face 216b of the
engaging protrusion 216 (see Fig. 12). This results in a

locking operation that keeps the drawer section 300



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 extenggop coil spring 317a. Pressing the
ej ect button 322 on the front panel 320 causes an unl ocki ng nmechani sm
described later to operate. Wen the unl ocking nmechani sm operates, the

back end of the.: |l.ock arm 331 rotates upward, whereb & t he engagi ng paw 332
and t he eﬁ’ﬁ’ﬁ'@%eﬂﬂ fopsiesh m ghsr quisigia HersiRGs299- 200 di sengage from
each ot her. forc accupul ated . in the extension c0|I spring 317a,
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causes thé_ejector 317 to oppose the tensile force of the
extension coil spring 317a and to move forwardly rélative to
the drawer section 300. This further stretches the
extenéion 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 Qutside housing 200
disengage from each other. The force, adcumulated in the
extension coil spring 317a, causes the ejector 317 to
protrude from the back edge of the drawer secﬁion 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  When 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 pgt_perforned even when the eject
button 322 is pressed, a thin rod-like object may be inserted into the
tray 310 through the receiving hole 323-in the front panel 320 and the
energency receiving hole 318 in the tray 310. This__causes an end of the
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rubber dagtSrusions 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

oufside housing 200.

Figs. 16 and 17 show the base unit 40 being supportedl
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 with respect to other portions such
that its back edge extends substantially horizontally, a substantially

sem -circular turntable opening 412b thgy i.s formed conti.nuously with the
rear edge of the pickup opening 412a, and a sl ed notor opening 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 and foPHR-Ghassdst 4dR. Tede ehtamheehgnetad) atedsuppprtadt its

top end protrudes - upwardly of the sub-chassis 410 fromthe turntable
openi ng 483 tq%%cﬂtf%‘“ 1Ce, Ok Hdh Fra¥i $10 18hrqughyrgpbeys dampers
whi ch suppqnts a spindle notor 421, is affixed to the bottom surface of
t he sub-chaégis 410, and the turntable 420 is integrally forned with the
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412 has a substantially rectangular shape which extends from
the left front side to the right back side. The opening 412
includes continuously formed gpeningé, that is, a pickup
opening 412a that is inclined with respect to other portions
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 4120_whoéefshape is more than
a semicircle and is formed continuously with the rear end
portion of the side edge of the pickup opening 412a facing
towards the right and forward direction.
The turntable 420 is placed such that its top end
protrudes upwardly of the sub-chassis 410 from the turntable
opening 412b. In other words, as shown in Fig. 18, a stator
base 422, which supports a spindle motor 421, is affixed to
the bottom surface of the sub—chas§is 410, and the turntable
420 is integrally formed with the rotor of the spindle motor
421, whereby the turntable 420 is disposed at the

aforementioned position.

An optical pickup 500 is disposed so as to be 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 |ens 520 which gathers and
concentrates | aser beans on a CO-ROM on the turntable; and a biaxial
actuator, or the like, which noves th22objective |lens 520 in a focusing
direction and a tracking direction. The novabl e base 510 noves by being
gui ded by a guide shaft 531 and a sub-guide shaft 532. The guide shaft 531
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shaft supRQuP e 413 the integrally supported guide shafts 531 and
532 toggﬁheflforniﬁgég gui de shaft assenbly 530. The guide shaft

supporting pl ahe 83e¢icuhl &c'k%gr%@@ Qfs Foxdd By Mhddtisdest . ais formed
into the shape of g plateghhic is slightly longer than the width of an

edge of witArabicK HasW VNG bitical WLk Uf siet Ssiadwn §uphachi ngciaaesgn 534
formed at the right end thereof, a sub-guide shaft connecting section 535
- 23 forfivad exaniple | &f tseaticbdiidietdy askem; naundbigcpbvei bans3620f or ned at
the center thereof in the horizontal direction of .

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

shéft 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

shaftsl531 and 532, with the guide shaft support plate 533

and thé integrally supported guide shafts 531 and 532

together forming a guide shaft assembly 5$30. The guide

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

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 formed 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 forned by
bending a side edge of a long plate-like sheet nmetal into a U shape, and a
protrudi ng nmounting 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 'w tdgthe sub-guide 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 suppo;tlnglsectlﬁp_SSg of
t he gui de_shaf upport i pl ate 533. The guide shaft 531 is affixed to
the gui dEOLHE ai:ug Gr @F%& é‘gtit&?rf?é’f pyAngh 2 Jieunking r%%ﬁ%}Onsﬁéﬁ a; by
bondi ng or_screwing..In this . _th m(kiﬁ haft 531 and the sub-guide
shar t 532-8FBeRoponenPERRm Fhegett it the dosterrtalbbrerrion ate 533,
wher eby t gyl %t a g%{ 5%% IS f d. 353 untin ortion o
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corresponding to the Iocgtions 0 the thr aé%dnﬁ% es a and @@ga in the
sub- chasssBaf@l 832 has a guide section 532a formed by bending a side

edge of a long plate-like sheet metal into a U shape, and a

protruding mounting portion 532b formed continuously with

the back end of the guide section 532a. The front end of

the guide section 532a is integrally and continuousliy formed

wifh 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 opeﬁing 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 adfugder screws 537 are screwed outward
in the threaded hol es 534a and 535a, the guide shaft supporting section
534 and the sub-guide shaft connecting section 535 nove away fromthe

b-ch i 1 back t ' t .h31 : -gui d
shatt 532 3% SYREY HE 10066 Ghe SBCEULAGHANTY (o LndTpbAT U B8 0.
end of th wiﬁ?ré&fé& ﬁéﬂeésssigcgﬁde%’sé’é{ rehe! ¥EB-§E8EE&% 4%:%9. formed
into a U shape facing upward and formed on the top surface of ‘the stator
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415, which has been screwed into a location adjacent to and behind the

recei ver se@itéwrdddivigy dfo@3ng13 heahd@Cir&ndephrab1guseeewal in®dl from
above it, whereby the back end of the guide shaft 531 is affixed to the

stator basgse 4rdsded figled 9534d hend BB ] de(REBEE BE2Fhig.abbijed 25 by
screwi ng the nounting portion 532b at the back end of the sub-guide shaft
532 into tSince dthe dekie 4dvafscsupparti®y .plate 533 is made of a
springy sheet metal, when the adjuster screws 537 are
screwed into the threaded holes 534a and 535a, the guide
shaft supporting section 534 and the sub-guide shaft
connecting sectior 535 move closer to the sub-chassis 410,
whereas when the adjuster screws 537 are screwed outward in
the threaded holes 534a and 535a, the guide shaft supporting
section 534 and the sub-guide shaft connecting section 535
move away from the sub-chassis 410.

The back ends of the guide shaft 531 and the sub-guide
shaft 532 are affixed to the stator base 422. More
specifically, the back end of the guide shaft 531 is
received by a recéiver section 414, formed into a U shape
facing upward and formed on the top surface of the 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 is 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 forned therein, .being forned
bet ween these gui de sections 511. CGui_dgchales 51l1a are formed coaxially in
the gui de sections 511, respectively. efer to Fig. 23.) Guide 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 53bY sserewtny ytheseeuebingt porhéogubdeb Al dhesbegk endhohdhdl e
base 510, ‘and the guide portions 513 of the povabl e bgse 510 are in '

sl i dabl y Shngitds, shafhed32 opnbadthe: S5t PECLESEr 42Re (SES Eridint ilhed
sub-gui de shaft 532, respectively, whereby the optical pickup 500 is
supported by EFHESURLHRES WD CHEYS ?%Q%En%upagb?ﬁsﬁﬂgieﬁovabl e al ong
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obj ective Tens respe
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 aforementipned 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-thg di stance between the gui de shaft
531 and/or the sub- guide shaft 532 and the sub-chassis 410. As nentioned
above, since the turntable 420 is integrally fornmed with the spindl e notor

421 t hat ff t b 42 di sk- pl I f th
t ur nt agl ellffaﬁap%lé 1?‘?‘le1E %Té&ﬁb? a g’is p?réthﬁ Bfelgﬁgepf) ti‘f&gtgf’aégﬁeo ©
422 b [ h h hat
connggtnl ngif AE) céfle% o g"gaﬁa gg'?\ OFE’%%lleﬁ%f BdWE-B %«? %tgltgre base
422 dt t t 532 b d d
beinganpagnf19ﬁ§to {#PM nk ﬁ?:@?ﬁg ?ane of "t he tﬁ?ﬂtaglgong eggjugfing
the hei ght of iR tdmite eg& Afs ey di S%dgggéreé%é gub-gui de

I Ttku S

shaft 532 enabl es skew ‘adjustnent of the optica
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other words, separately adjusting the height of the front end of
optical axis of the objective lens 520 perpendicular to the

CD-ROM on the turntable 420.

The aforementioned-skew adjustment is performed with
adjuster screws 537 in order to adjust the distance between
the guide shaft supporting section 534 and/or the sub-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 cqnnecting the back end of the guide
shaft 531, affixed to the stator base 422, and the back end
of the sub-guide shaft 532z 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-guidé 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 anount enabl es
skew adjustnent in a radial direction. A description will now be given of
the nechanismfor noving the optical 2ic&up 500 in a radial direction of a
CD- ROM on the turntable 420. A notor- Jpporting pl ate 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 geee geitde oshadfR 531fandethatsab-guide pbaiffhedy.of Ia odh@r 540a of
the sled nmotor 540: so as to extend along substantially half the

ci rcunf erwoncds, cseparateédy adjivsting. therhedghs eimtbectrontsLnd ©F or med
in contact with a side edge of the drive gear section 542 at_ _a
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542, and is_substantially trapezoidal, as _seen from._thereabove. An outer
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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 formed

at an outer periphery of a rotor 540a of the sled motor 540

so as to extend along substantially half thé 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 theréabove. An outer end face 543a thereof is

located on the same circumference as that of the éddendum

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 |longitudinal 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 provi ded at one
end of the connecting portion 552. Infted L-shaped engaging portions
553 are forned on both sides of the connecting portion 552, in a plane in
whi ch the connecti ng portion 552 is formed. The engagi ng portions 553, .
formed ong pg r3pka ng 550, slidably engage the guide shaft 531, and

t he connect ng p|n a, ‘'provided at the connecting portion 552, engages a

connect ing ol g 542Gk nuhheLgBYabh orhass 530:abK! ligndllx G0 i ckup 500,
wher eby the novabl e base 510 and the rack nber 550 are integrally noved

sSo as to ggngngQQ Qﬁ the BE&@%aJS%&Eku%S%O@ﬂd t he sub-guide shaft 532. The
rack teeth-551a of the rac nber 550 engage the drive gear section 542.

Accordi ngly, orh&ifgck hefibef BB0D0LsSAEde0bE! egnthetdld W sigearwsEst i on
542, causing the rack nmenber 550 to nove forward. Integrally therewth,
t he opti cahcki tkeph5661as fa%medy)i dad abyl onke tndidels ifte&Bilompdat hene
sub-gui de shaft 532 and noves in a radial direction of a CD-ROM on the
turnt abl eface of a rack section 551 having an elongated plate-like
shape. A connécting portion 552 protrudes from a face of
the rack section 551 which is opposite to the face of the
rack section 551 where the rack teeth 55l1la 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 portion 552, engages a
connecting hole 512a in the movable base 510 of the opticai
pickub 500, whereby the movable base 510 and the rack member
550 are integrally moved so as to be ‘guided by the guide
shaft 531 and the sub-guide shaft 532. The rack teeth-55la
of the rack member 550 engage the drive gear section 542.
Accordingly, driving the sled motor 540 rotates the drive

gear section 542, causing the rack member 550 to move

forward. Integrally therewith, the optical pickup 500 is



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, with a support section 351 forned at the
front end thereof. The support sectiom2®5d has a cylindrical shape that
extends vertically. A push section 352 is forned so as to protrude inwardly
froma portion, located slightly towards the support section 351 fromthe

i nei  neitiped o S50 e’ B 2ot o%ﬂa%?ﬁ*?he@%éc{f%%‘”%f?& o oftes, s

f or med at | n ct Eﬁ%ﬁ 53 is
formed at ™ emg&{e%r &n a?f:. gdl&%’?r{lz)ﬁld do né%he un(ﬁ% ng arm B lﬁ

is, it foygyd in such a manner as to protrude downwardly from and
outwardly of the | ower edge, in an opposite direction fromthe center of

the arcuate ShgPges@rpyeibRoviasendyise Wiveh f tHesmcttpmidpmey ds as it
extends outwards, Is fornmed at the - Upper face of the pushing section
353. A SUQBQUGK&W ttl&l@zrd#féx‘?%éoﬂzl‘(ﬁf tioraldhat Hae bedwNgompletely

housed in the outside housing 200.

As shown in Figs. 11 and 12, an unlocking arm 350,
formed into a substantially arcuate shape using synthetic
resin, is provided at the sub-chassis 410. As seen from
above, the unlocking arm 350 has a 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 is rotatably supported by the sub-chassis 410 and the
notor supporting plate 541. It is to be noted that the top edge of the
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-igga-cutout 412d in the edge of the
sled notor opening 412c; and that the pushing section 353 is located in a
cutout 541a in the notor supporting plate 541. When an end of the

unl ocking arm 350 is rotated t rds the, sled notor, the pushing section
353 cones PR %@rﬁea&fovﬁ%}% pqq%ﬁ%(ﬁ@%ﬁb%no?s?he cut out 541b, thereby
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- reference to Figs. 25 to 27. As shown in en the optical pickup
500 is rotatably supported by the sub-chassis 410 and the motor

supporting plate 541. It is to be noted that the top edge
of the unlocking arm 350 is located in the gap between an
edge of the sled motor opening 412c of the sub-chassis 410
and the rotor 540a in the sled motor; that the push section
352 is located in a cutout 4124 in the edge of the sled
motor opening 412c: and that the pushing section 353 is
located in a cutout 541la 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 thelpush 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



positioned at the innernost periphery of an information recording area of
a CD-ROM 600 on the turntable 420, the edge of the drive gear section 542
at the clockw se direction side is |ocated near the push section 352 of the
unl ocking arm 350 at the counterclockw 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 CDROM 600, the rel ease
cam section 543, provided at the roter3%40a of the sled notor 540, is

| ocated near the push section 352 of the unlocking arm 350, as viewed from
t he cl ockwi se direction side. Accordingly, during the tinme in which the

opti cal pi]%j.%ﬂ: 135S, T L n ' | fromthe CD ROM 600, novenent of

the rotor a%&h@os%'g%é é%%?'in RO way affects the unl ocki ng arm

350. Pressing h@eﬁ%%t iRuttsen : Q{hér{: aHd Qﬁ#tf@éﬁ?' 2y§esst he sled
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peri phery of an information recording area of” the CD ROM . Meanwhi |l e

as  shown pdedrding Ardd®f &l QASEROME GE Cénh OPh&4BuPHELBS et heo | ggki ned face
352a of the push section 352 of the unlocking arm 350, causi ng t he

unl ocki ng edige IO e Mrivd ajedr sde@idn Y5£2 cgkWwehe, casckwesed fromthe top
thereof. 32 Rotating the unlocking arm 350 cl ockwi se causes the portions
t hat are HWigfertitdiarsidee jmistocatddaseadb3hd opush section 352 of the

ﬁnlbcking arm 350 at the counterclockwise direction side,
whereas, as shown in Fig. 26, when the optical pickup 500 is
at the outermost periphery of an information recording area
of the CD-ROM 600, the release cam section 543, provided at
the rotor 540a of the sled motor 540, is located near the
push section 352 of the unlocking arm 350,'as-viewed from
the clockwise direction side. Accordingly, during the time
in which the optical pickup 500 is reading a signal from the
CD-ROM 600, movement of the 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
pawl 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- 82ont end of the drawer section 300
to protrude fromthe outside housing 200. Imrediately after the drawer
section 300 protrudes from the outside housing 200 the sled notor 540
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that the resilient rce of the conpressive coil spring 340 causes the

llock arm caébel @n@PYRshARy ifadd B5¥d X' PudloSthé OpushNgbriohhng3gngagi ng
pawl 332 to return back to the position ere it 'can engage the engaging
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acts on the 33 pushing face 353a of the pushing section 353 through the

.. pushupsaridorfa333indficated sk thienaIXermstsi Dong hanantwok shert
dash lines in Fig. 12), as a result of which the engaging
pawl 332 and the engaging protrqsion‘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,
whiph causes the optical pickup 500 to move, for example, to
é 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 seétion 543 to move away from the push
section 352 of_the unlocking arm 350, so that the resilient
force of the compressive coil spring 340 causes the lock arm
331 to move back to its original position, that is the
engaging pawl 332.to return back to the position where it
can engage the engaging protrusion 216 of the outsidg

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 smaller than the.
di aneter of the CD-ROM 600, the right 33de of the CD-ROM 600, placed on
the turntable 420, extends beyond the right side of the tray 31.0.
Therefore, when the tray 310 is housed in the outside housing 200, the
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nmeans of the drive gear section 542, thereby shortening the seek tinme of
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addi tion, since nothing which causes backlash-is provided in the area

ext endi ngatyaam tihtoshtned RityridedBousing 200, a locking operation is
performed to keeé the tr;j 310 completely 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 smaller than the diameter of the CD-ROM 600, the
right side of the CD-ROM 600, placed on the turntable 420, -
extends beyond the right side of the tray 310. Therefore,
when the tray 310 is housed in the outside housing 200, the
portion of the CD-ROM 600 extending beyond the right side.of
the tray 310 is placed within a disk auxiliary space 231 in
the outside housing 200.

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 thé 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 allow ng accurate seek operations. Further, a nechanismfor
elimnating backlash, required in conventional disk drives, does not have
to be provided, thereby reducing the nuglier~ of parts, costs, and-disk
drive size. Still further, according to the foregoi ng-enbodi nents, when
the drive gear section 542 is disposed in correspondence with about the
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section 3QAckdpAls 0 wiliEeddfectli {6 tAONaRbufit 6FSE8Raiohh®0nde shaft
531 and the sub- guide shaft 532 is set obliquely to the direction of
novenent  efl edh@noicaneya (s asdd e SO Oshdiel , t g 5669 ARL8king & dcthrditeposed
in a triangular dead space produced at the sub-chassis 410, it is possible
to reduce sielek loperadiials 35 Furtttidr Ofa tiechdmisdlfort Baimifatiagsi ze of the
drawer section 300 in a direction perpendicular to the direction of
backlash, required in conventional disk drives, does not

have to be provided, thereby reducing the number of parts,
'cqsts, and- disk drive size.

Still further, according to the foregoing embodiments,
when the drive gear seétion 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 recording medium disk
600, it is possible to reduce the iength of the rack section
551 to the minimum required.

Still further, when the direction of movement of the
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 horizontal



novenent thereof. In the foregoing enbodi nents the drive gear section 542
was formed Integrally with the rotor 540a of the sled nmotor 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 disk drive 100, skew adggstrment of the optical pickup 500
can be perfornmed by adjusting the space between the sub-chassis 410 and
the adjustnent end of the guide shaft 531 and/or the adjustnent end of the
sub- guide shaft 532 as a result of_rotatiq? tfe adkuiger screw 537 and/or
the adj ustEhdt Ry Qfy ey trgy ThQy thady olf | Fh¢ 812¢ BT FBESATAN®E i s not t hat
flat or that .precise as to . dinension, the Laser beans from.the. qptical

bi ckup. S0GHSHIOT R A i RER T petnenafETler 5T Hb: A PorIPoc 6di ng
surface of the (Iﬁl%ﬂg 600.that it is irradiating. This results in
increasedﬂﬂ%ﬁquJ %ﬂﬁﬁchassis 410, meking it possible to reduce costs

S oh s 2 FRERE’ AL eafl ol ind Tuihe BEUE, gESETMRar
ool e TS L RN NP0 SsipesRol chosRicadld Wbkoush (e
540. All that is required is that the drive gear section be
integrally formed with the rotbr, so fhat, 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 betweeh 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 rqtating the adjuster screw
537 and/or the adjuster scfew 537. Therefore, even if the
sub-chassis 410 is not that flat or thaf 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-ROM 600 that it is irradiating. This
results in.increased yield of the sub-chassis 410, making it
possible to reduce costs and produce a greater number of
disk drives.

In the above-described embodiment, although the

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



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

t herebetween i s adjustable, wthout the use of guide shaft supporting
plate 533. In addition, in the above-described enbodi nent, although the

| ocations of the adjustnent ends of both the guide shaft 531 and the
sub-gui de shaft 532 were adjustable, in other enbodinents either one of
them may be made adjustable. Figs. 28 atfl 29 are views showi ng a second
enbodi ment. of the present invention. The second enbodi nent primarily
differs fromthe first enbodinment in the formof the sub- guide shaft. The

ot her partshaft sbpogéréhsuppoetad hikoThe SGub-hdddid enbochr®igh the
Therefore, only the. aforenentioned dissimlar, part will be described in

detail. Odpeideashaftceuppspendignglatet 533¢ ahdy mayl e eswppentéde sane
reference nunmerals, and will not be described bel ow. A guide shaft 710,

whi ch i s néitcectlm bpt theasdbi-shasglisndiliocdn isuahapeyanrseni ot ethal ong
one of the side edges of an opening 41.2 of the sub-chassis 410, with both
ends of thepgoedthehabetweonbésngddhbitabdet,owitdhdydt tithe w3 fe egwide he
sub-chassis 410. A sub-guide_shaft 720 is integrally formed with the “other
si de edge ¥pafhesvpearhgngirlatet R83sub-chassis 410. 37 More specifically,
an edge of the opening in the sub-chassis_ 410 is bent into an L shape in

although the locations of the adjustment ends of both the '

guide shaft 531 and the sub-guide shaft 532 were adjustable,
® in other embodiments either one of them may be made
adjustable.

Figs. 28 and 29 are views showing a second embodiment
of the present invention. The second embodiment primarily
differs-from the first embodiment in the form of the sub-
guide shaft. The other paits are almost the same as those
of the first embodiment. Therefore, only the aforementioned
dissimilar part will be described in detail. Other parts
corresponding to those of Fig. 1 are given the same
reference numerals, and will not be described below.

A guide shaft 710, which is made of a metal and is
cylindrical in shape, is disposed along one of the side
edges of an opening 412 of the sub-chassis 410, with both
ends of the guide shaft 710 being affixed to the bottom
surface of the sub-chassis 410.

A sub-guide shaft 720 is integrally formed with the

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



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 it -c3®%es into contact with and separates
fromthe turntable 420. Figs. 30 to 32 - are views show ng different
nmodi fi cations of the sub-guide shaft. Fig. 30 is a view showi ng a sub-guide

shaf ! 730MR! dpecieddiid Y AW & Sﬂ?eetogs%%k%igf% Otfle Lbah2BRak0

. is
.transverse cross section.” Fig. IS a view sub-guide s a?t 740

that is {Q90mad Renft0liditdd &h SPeHagPlal RV SEd ferésd séétisnd ¥haw

showi ng a sub-guide shaft 750 formed -by bending a sheet netal into a

subst ant i ghley ottlern@dgetlor Prane 7 0oL Yox tdifasbFi 2on 6401 guEgemshaf t s
730, 740, and 750, shown in Figs. 30 to 32, respectively, are applicable,

not only thel hentcedyé aEbudnEripwdrd Bitw tie tditape réf &8 inesbedanent .
As can be understood fromthe foregoing description, iii:
~in transverse cross section from below, whereby the sub-
guide shaft 720 is formed.
- The guide shéft 710 is slidably inserted into guide
4 _holes 51la and 51la of the optical pickup 500, and guide
portions 513 and 513 are in slidable contact with the upper
and lower faces of the sub-guide shaft 720, whereby the
optical pickup 500 is movable in directions in 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
By 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 tenpejgture characteristics. |h As
regards the way in which the optical pickup 500 can be mnade to occupy only
alimted location, either the guide shaft 531 or the guide shaft 710 is
formed into a cyllndrlcal shape in order to limt the location occupiable
by the opfPedimBitkup 500 in all directions perpendlcular to a direction
of npvenent thereof, so that no Erob ens, ari when t.he syb- aU|de shaft

532, 720, 730'S 72RP be understodqsfren Fhf £orRgoDE. s bl ¥ by t he
OpLi cal SR 00aekR: ShbalbhE ﬁt&'a@upa% oA ity A fgh. " 1"
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enbodlnegﬁa? Shehs grg %ggheaflhggorlrﬁﬁgbgﬁﬁgkgﬁqh} % a¢kpgechani sm

and the I ng  mechanrsmuse ani sm which

mechani %%%ﬁ*?ﬁéaﬁﬂﬁo*é‘ﬁ?*ﬁg%% a%P?PT]"@eaP?‘%?Se%‘?%“ tyr%’iﬁ‘eéééi“n%%*
Ther ef or gne @bl ¥st 18e08K MA€etBB1, the sub-guide shaft has
sufficient sfrength and has good temperature characteristics.
As regards the way in which the optical pickup 500 can be
made to occupy only a limited location, either the guide
shaft 531 or the guide shaft 710 is formed into a
6yiindrical 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 difection 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 referenée 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



unl ocki ng mechanisns will be described in detail below The parts
corresponding to those of the first enbodi nent are given the sane

ref erence nunerals as those given to the corresponding parts of the first
enbodi nent, and will not be described below The |ock nechanism 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 for#8d- vertically froma |ocation 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

fornmed W tdrd s 48 #h SEGY | ©e Sddme Jhernet-Gr L6 ] | ON1P2EnEX16BHS ahl the
f orwar d- and- backward direction, and the inclined section 822 extends from

a front edgaddkidy nedianbaed v BYe fasyerdbydand abtghll peliokt warde. The
back edge 82l1a of the main section 821 serves as an engagi ng edge. The

| ock arm $Hrtiss dontespsha@ki@nts thdsd aof | theé yEinstt &abddimend- amrd- backwar d
direction, and is rotatably supported at a portion near the |eft edge of
t he | ower giszer ditee cfand erefewersdd) . nuingraks oms cthdsepgivign( bot theown) s
associated wth the I ock arm 810 which is biased thereby so as to be
rotated cownmHsHUTkug @astsaeh thenf el cenbedinerk. aandgwdlligotApe
engaglng[gggcéggédﬁﬁgfggfngages t he engagi ng edge
The lock mechanism 800 of a CD-ROM drive 1OOA.cbmprises
a lock arﬁ 810 provided at a tray 300, and an engaging
section 820 provided at a bottom chassis 210.
The engaging section 820 is a plate-like section formed
vertically from a ;ocation 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
821la of the main section 821 serves as an engaging edge.
The lock arm 810 is long and extends substantially in
the forward-and-backward direction, and is rotatably
supported at a pbrtion near the left edge of the lower
surface of the tray 310. A tension coil spring (not shown)
is associated with the lock arm 810 which is biased thereby

so &as to be rotated counterclockwise as seen from above the

-lock arm 810.



821a of the engaging section 820, is forned at the left face of the rear
end portion of the ock arm 810, and a push section 812, - which protrudes
obliquely towards the right and forwardly, is formed at the front end
portion of the lock arm 810. The engagi ng paw 811 has an engagi ng face
811la, which extends virtually horizontally, and an inclined face 811b,
whi ch extends obliquely towards the left and rearwardly fromthe |eft end
of the engaging face 8lla. O the guige4BoLtions 513 of the optical pickup
500, the lower guide portion 513 serves as unl ocking neans. As the drawer
section 300 is pushed into the outside housing 200, the inclined face 811b
of the engaging paw 811 of the |l ock arm 810 cones into contact with the
ri ght side fagé ghgagd ngn Plamwde @ Lior mhgicls ENgggescthe enyagingcedge 820,
and is pushed towards the right by the right side face of the inclined
section 882laref the engasing %ﬁQﬁkPWWQ%Sth%S fermed atcthenledd fasees
towards the hack side of_ the outside housing 200, while it rotates

slightly &% fear aig Ranthon f the koK iarp 849y and ar BWSR section

300 reaches_ its sed.position, the en ing, face 81la of the _|ock arm
810 arrivESCHLoR % tiWﬂ%éhﬂHﬁ%ﬁﬁﬂﬂﬁ?KP ?WéhYIEQQ?FGﬁ thet Rdgbtgagang

ool ¢ of SErRgafoak TR o i et bcad orbiSu 8F “FRematbe o
41 Tock ar 819, “ARLROJN RPN B P Has - & 1nfhglfi§ EQBE 81Th,

which extends wvirtually horizontally, and an inclined face

o
B od

811b, which extends obliquely towards the left and
rearwardly from the left end of the engaging face 81l1la.

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

As the drawer éection 300 is pushed into the outside
housing 200, the inclined face 811b of the engaging pawl 811
of the lock arm 816 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 821a of the engaging section
820. Therefore, the lock arm 810, as a result of being

biased, rotates counterclockwise, as seen from above the



810 engages the engagi ng edge 82l1a of the engaging section 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 unlocked. As shown in Fig. 33, when the optical pickup 500 is
positioned at the outernost periphery of an information recording area of
the CD-ROM on a turntable 420, a guide portion 513, at the |ower side of
the optical pickup 500, is positioned ggar the back side of a push section
812 of the |ock arm 810. Therefore, when the optical pickup 500 is

reading information carried by a signal fromthe CO-ROM the novenent of

the optical pickup 500 in no way affects the_ |ocking operation of the
| ocki ng eFafSn &g WheFehHe ¢ngagingeface '?H)% QgOtQF 3ﬂgkh36'§‘ed

ition. P ' ' b 22 f | 320, | ed
Toror 54310 SRHAHRS 1414 rRASHG cedgs BELE cob O CaRaRPLEp: BRSETOM i s
I ti Fi 33, ing t tical,pick 5 Ly of
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600. Durhﬂﬁ | | when the guide portion 513, at the |ower side of
the optica %)%%J%Jg%&n'pushes the push section 812 of the | ock arm 810,

the | ock ar 1 ' f t Kk 810
(r:f e(r)Ct oaerimg?* gifﬂsf&tzghﬁon‘:lv&fi‘i"“n%‘%v v gRfth [dPAAP WMfe tA5ovOCk arm

described locking mechanism 800 is unlocked.

As shown in Fig. 33, when the optical pickup 500 is

.y
[
!

positioned at the outermost periphery of aﬁ information
recording area of the CD-ROM on a turntable 420, a guide
portion 513, at the lower side of the opfical 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.

fQ Pressing an eject button 322 on a front panel 320
causes a sled motor 540 to rofate further in the
counterclodkwise direction frbm 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 gf 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.



When the | ock arm 810 rotates clockw se, the engaging face 8lla thereof
rotates towards the right and di sengages fromthe engagi ng edge 821a of

t he engagi ng section 820, so that the .drawer section 300, which has been

| ocked at the housed position by the |ock nmechani sm 811la, is unl ocked.

Unl ocki ng the | ock nechani sm 800 causes the front end of the drawer
section 300 to protrude fromthe outsidethousing as a result of the action
of the extension coil spring 317a. During this time, the clockw se rotation
of the sled notor 540 causes the optical pickup 500 to nove to, for
exanpl e, aghgcation corresponding to the innernost periphery of the

I nformation recording area of the CD-ROM 600, that is to a | ocation where

TCC of the CD-Rghdgafhbe1s6rR0armhBio gatatest kg opkwisseporttiorerdaging t he
| ower side of the optical pickup 500, to separate fromthe back side of

the push saeki 8n1812helreblfe roteitey MAHLdsstlre nebgit aid whiséngapesl ock
arm 810 that is biased by the tension coil spring rotates back to its .
ori gi nal p@gbin ¢the thahging edgec 8Alecatfi dthevengagdimg evgagioyg 820 8dla of
t he engaging pawl 81.1 can engage the engaging edge 82la of the engaging
secti on - 8fhatf theedrawerdseledion @02Q0 whilah diag heemechocked dtatbe
section 300 is pushed into the outside housing 200, the |ocking nechanism
I ocks t he hpugedlposdiiost byy thecdoalmachanism Ghla, shacendaoked.t he

out si de housi ng 200. 43 As can be understood fromthe fore oing. -
descri pti oHnlocking the lock mechanism 800 causes the front end of the

drawer section 300 to protrude from the outside houéing 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 ;esult of which
the lock arm 810 that is biased by the tension coil spring
rotates back to its original position, that is to the
location where the engaging face 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.



according to the disk drive of the present invention, the unlocking neans
(the unlocking armin the first- enbodi nent, and the guide portion 513, at
the lower side of the optical pickup 500, in the third enbodi nent) which
operates as a result of driving power of the sled notor 540 unl ocks the

| ocki ng mechani sm whi ch has been | ocking the tray 310 conpletely housed in
t he outside housing 200, thereby making it unnecessary to provide a drive
source which is designed specificaLIxqur unl ocki ng the | ocki ng mechani sm
For this reason, it is not necessary to provide space for a drive source
whi ch is designed specifically for perform ng an unl ocki ng operation,

t hereby reducing the size of the disk drive, and, particularly, nmaking it
easier to rédgucan e undsaatnodbifnoe the keregeingddesrshPidonse of

fewer parts. In the case where a solenoid or the like is used, it is

possi bl @AHENE o t Hhe | tRk drive nahi thet Bresens dBNeatioRexfdt& edl y due
to shock, thereby ensurin Iockingkof the tray_at its housed position.

Al t houghnPetg greane GbRe cubecking @B bRt S1ERE efbadimeitechani sm
2, Ok HHET L OB ERbe PLEKUP 200 TRSR UMY e (5 Qe Ot
et S ohod LA St PERERE. TRBAERRE) WR1BR"Bpetd et NS the

result of driving power of the sled motor 540 unlocks the

locking mechanism which has been locking fhe 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 hecessary to provide space

for a drive source which is designed specifically for

performing an unlockihg 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.

o™

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

Although in each of the abdve-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



optical pickup noves inwardly of the innernost periphery of the
information recording, area of the CD-ROM In addition, although in the
foregoi ng description the present invention was applied to a CDO-ROM dri ve,
it my be applied to other types of disk -drives in' other enbodi nents. 45
- LEHEErrrrrrerrrrrarrrrrrrtrr cL MS WHAT IS CLAIMED 1S 1. A disk
drive, conprising: a turntable for hoIdinﬁ and rotating a disk; a pickup,
which is held by said turntable, for read ﬁg‘ information carried by a
signal fromand/or recording information carried by a signal to the disk
by noving said pickup in a radial direction of the disk as said pickup is
gui ded al ongmbofliindhiEhafie Iockingd assthan Dem fmdy Nbe | Gg16okddpwhlenp theai d
feed notor including a drive gear section, which engages a rack of said
pi ckup, andoptiatadr pickup deowess gimwasdly iaf the eimméimost operiphewyt bft he
rotor of said feed notor. 2. A disk drive according to Claim1, further
conpri si ng &her dnficomatlal eededidialareaiaf tthey GDVROM. bet ween a

| ocation where said tray is drawn out fromanh outside housing and a

| ocati on where sihdaddifion.haldbough time the fiakedodng rdgsahiptiont hbe
gui de shaft noves parallel to the disk held on said turntable and is

i nclined w Preseadpdaventionivas apmtisd ik el -RAM s@rive; a§t may be
applied to other types of disk drives in other embodiments.

O



3. A disk drive according to Claim1, wherein during the tine in which
sai d pi ckup noves fromthe inner periphery to the outer periphery of an
information recording area of This Sheep Has Been Replaced i [II1111
1111121212 111~ 1111 CL 46 the disk';-. the drive gear section is
positioned at about the center of range of novenment of the rack. 4. A-disk

drive, conprising: a turntable for holding and rot at -Hrg—a—tisk—apteckup

for reading information carried by a Sigwal fron1and/
information carried by a signal to the disk held by s [l!!ﬂﬂﬂ&MB !"ﬂ!l‘ eed
notor for noving said pickup in a radial direction of

said turntable;, a first guide shaft and a second guide shaft for_ guiding
sai d pi ckHBATWISHCEAIMER] I§: at | east one of said first guide shaft and
sai d second guide shaft being fixed; and positioning adjusting neans for

di spl aci ng the ot her end of at |east one of said first gui de shaft and
said second |de sg a directign.that allows the other end to come
into contact th Angis ngéY@ f PBMPERELRLSK. 5. A disk drive according to

o puner o4 52 PR L OB AR WA, FBRBRBETH e L o

a pickup, which is held by said turntable, for reading
information carried by a signal frpm_end/or recording
informafion carried by a signal to tﬁe 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
pickﬁﬁ, and a rotor, said 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 holdiﬁg the disk, said tray moving
between a location where éaid tray is drawn out from en
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

This Sheet Has Been Replaced
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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 adjuster screw, said first
adj uster screw being used This Sheet Has Been Replaced II11 111U U 111l
11111 | CL MS * - 47 for adjusting a space béitween the supporting
section of said first guide shaft, supported by ' ﬂ ﬁslm ate, and
the chassis, and said second adjuster screw bei ngim mmm“‘uﬂp ting a
space between-the supporting section_pf4§aid second dui de &haft,” support.ed
by said supporting plate, and the chassSis. 6. A disk drive according to
Claimb5; 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 accérelidiske thei drivewgenri seckion gesiposiitixtjadtangabenhsthe

provi ded outwardly of the outer peripheral edge of the disk held by said

t ur nt abl €SHEYF rapgadpfsmovemensgpde thie wmaak.cal ness of the optical
axis of a light beamw th respect to a signal information recording
surface of the disk that the light beamis irradiating. 8. A disk drive

according to Gaim4, wherein one end ~of said first guide shaft and one
end of said sgéoﬁjQiﬁﬁkgrEW%ftc%W%F%fiPQéd,to a stator base which supports

a spindle a turntable for holding and rotating a disk;

a pickqp for reading information carried by a signal
from and/or recording information carried by a signal to thé
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
,mguiding.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
I —
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notor that causes rotation of said turntable. 9. A disk drive according to
Claim4, wherein at |least one of said first guide shaft and said second
gui de shaft is This Sheet Has Been Replaced = | "~ lil IIlt I Il~~~1 * C
L MS 48 formed by bending a netal sheet, whereby a bent portion is '

formed so as of said first guide shaft and said second
gui de shaft. H“I“ﬁﬂm nllmmmmaccordi ng to Aaim9, wherein said bent
portion-is forted®intedrally*with the chhssis. 11..A disk drive,
conprising: a-tray for holding a disk, said tray noving between a |ocation
where said tray is drawn out froman outside housing and a |ocation where
said traygbp 88Y68€ihg hNepaed! bedhclAUThel suppviitihdesdstion dEasapg said
tray to the location "where said tray is drawn out; a | ocking mechani sm for
| ocking sgiflstrgiiaé bhaftl ogapperteley Siid tsuppostihnyseIata, tarqout si de
housing; a turntable for holding ‘and rotating the disk; a pickup for

readi ng i thercnasefiscaaniedaill sesbpdaladjusembmew echigli wged nformat i on
carried by a signal to the disk by noving said pickup in a radial

di recti onadfustingi akspace between the supporting section of said

secbnd 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 according to Claim 4, wherein said
.wﬁééition adjusting méans is provided outwardly of the outer
peripheral edge of the disk held by said turntable iﬁ order
to adjust the degree of verticalness of the optical axis of
a light beam with respect to a signal informatiqn 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 affixgggto a stator base which supporfs a spindle

motor that causes rotation of said turntable.

9. A disk drive according to Ciaim 4, wherein at least
one of said first guide shaft and said second guide shaft is
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hel d 'by said turntable; a feed notor for noving said pickup; and unl ocking
means for unl ocking said | ock nechani smwhich |ocks said tray at the

| ocation where said tray is-hous ' um housi ng, sai d unl ocki ng
means operating as a This Sheet mmm“lulﬂummn FX11111111111 DL 1L 1
Il - 49 - 111111112121111 [iii!111*11%11%1 ¥ Sa™* result of driving said
feed notor. 12. A disk drive.according to Caim11l1l, wherein said unl ocking
mechani sm conpri ses cam means which is 4@tegrally forned with a drive gear
section which is rotated by said feed notor in order to forwardly nove
sai d pickup, said unlocking mechani sm further conprising arm neans which

engages I d c n¥n9ﬁ %hen sai d pi ckup noves outwardly of .an information
recordingg oPYt hengiag as&P&a&rﬁpﬁ@§nswhﬁﬁﬂ9X;%ﬁﬁ%ﬂ?OERFﬁéoﬁeéﬁanlsm
to be unl ocked. 13.

in.a dire tlon t hat _al % 2% sai g W% cha |ﬁ£ A

di sk dri veOERedr 8PngSt 5ockarH the 5 ﬁ ki fyldeasbatt gpdyi ded
at said p unl s sai | ocki ng nechanlsnlmhen sai d pi ckup noves
outmardlyégiatﬁgégﬁﬁfgpﬁéF gﬁaFgCording area of the disk. This Sheet Has
Been. Replaced 11111111 111111

10. A disk drive according to Claim 9, wherein said
bent portion is formed integrally with the chass;s.

= 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

_ngutside housing;

biasing means for biasing éaid tray to thé location
where said tray is drawn out;

a locking mechanism for locking said tray at the
location where said tray is housed in the outside houéing;

a turntable for hblding 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 motof.

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 further comprising arm meaﬁs which

engages said cam means when said pickup moves outwardly of

_an informafion 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.
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