DISK DRIVE ~ BACKGROUND OF THE INVENTION 1. Field of the Inventithe
The present invention relates to a novel disk drive. More specPﬁQEally,
the present invention relates to a technique which allows high-speed seek
operations, a reduction in pickup novenent errors, and size reduction. 2.
Description of the Related Art There have been conventionally used two
t ypes of ’
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DISK DRIVE
BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a novel disk drive.
More 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 types of
mechanisms for moving a pickup which performs reading of
information from and/or recording of information to a disk.
They are the rack-and-pinion mechanism in which a rack gear
of a pickup is moved forwardly by means of a pinion gear,
and the lead screw mechanism in which a nut member of a
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 time of the pickup to be
lengthened.
In addition, in the rack-and-pinion mechanism, a

plurality of reduction gears are interposed between the



mechani.sms for noving a pickup which perfornms reading of information from
and/ or recording of information to a disk. They are the rack-and-pinion
mechani smin which a rack gear of a pickup is noved forwardly by neans of
a pinion gear, and the |lead screw nmechanismin which a nut nenber of a

pi ckup is noved forwardly by neans of a | ead screw ~In the
rack-and- pi ni on mechanism the rotation of the notor is slowed down and
transmtted, through a plurality of redugtion gears, to the pinion gear
whi ch engages the rack gear of the pickup. Thi's, however, causes the
seek time of the pickup to be | engthened. In addition, in the

rack- and- pi ni on nmechanism a plurality of reduction gears are interposed
bet ween t hemotor and the pinion gear, so that the total backlash

between the gears is increased, resulting in a larger error
in movement of the pickup with respect to the number of
rotations of the motor.

When an attempt is made to eliminate backlash, which
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
lengthenéd. In addition, the disk drive becomes thicker.

In a disk drive used for writing information to or
reading recorded information from a disk, information is
written or read by mo#ing a pickup in a radiai direction of
the disk. 1In order to write and read information to and
from the disk, it is necessary to accurately irradiate, for
example, laser beams, emitted from the pickup, perpendicular
to or at a specified angle from an information recording
surface of the disk.

In such a disk drive, in order to 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,



- 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 made to elimnate backlash, which causes errors in the novenent
of the pickup, between the gears, a nechanismfor elimnating the backl ash
Is required, so that nore parts are required, the nunber of manhours
required for assenbly is increased, costsyare i ncreased, and the disk

drive becones | arger. In the | ead screw nechani sm the anmount of
novenent of the notor with respect to the nunber of rotations of the
notor is small, so that, here again, the seek tine is

and is moved as a result of transmitting driving power of a
motor, or the like, to the pickup.

In conventional disk drives, the two guide shafts, used
for guiding the pickup, as well as the spindle motor, 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 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 “ékew angle").-
When the skew angle becomes large, the performance of the
disk drive is greatly reduced.

In order to maintain the performance capabilities of
the disk drive, it is necessary to keep the skew angle close
to zero by making the chassis as flat as possible and its
dimensions as precise as possible. Therefore, it becomes
difficult to produce the chassis, chassis yield and thus

disk drive yield are reduced, thus making it difficult to



| engt hened. I n addition, the disk drive becones thicker. . In a disk
drive used for witing information to or reading recorded infornmation from
a disk, information is witten or read by noving a pickup in a radi al
direction of the disk. In order to wite and read information to and from
the disk, it is necessary to accurately irradiate, for exanple, |aser
beans, emtted fromthe pickup, perpendicular to or at a specified angle
froman information recording surface .ofg the di sk. I n such a disk
drive, in order to allow the pickup to nove freely fromthe inner
periphery to the outer periphery of the disk, the pickup is guided using

two guide sPaliSee aisk drives in large gquantities, and increasing

costs.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to make it possible to perform high-speed seeking operation,
to reduce the amount of error in the movement of the pickup,
and to achieve size reduction.

It is another object of the present invention to make
it possible to easily perform skew'angle adjustment.

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

Accordingly, in the disk drive of the preéent invention,
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
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- 3- and is noved as a result of transmtting driving power of a notor,

or the like, to the pickup. In conventional disk drives, the two guide
shafts, used for guiding the pickup, as well as the spindle notor, used
for rotating the turntable that holds and allows rotation of the disk, are
mounted to the chassis. For this reason, the degree of parallelism
between the two guide shafts and the nounting portion of the stator base

t hat supports the spindle notor is greatly affected by the degree of

fl atness and the di nensional precision of the chassis. Wen the degree of
fl atness or the dinensional precision of the chassis is reduced, the

degree of rall.elismbetween the QUIde shafts and the stator base is
al so reduce&%ecél}ézl tPo&’ Meél wherein. ane €t &t least one of

the two guide shafts is fixed and the other end serves as an
adjustment 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 from the disk.

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

present invention to perform skew adjustment.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an embodiment of an
entire disk drive in accordance with the bresent invention,
with the tray being in a housed state.

Fig. 2 is a perspective view of the entire disk drive,
with the tray being in a drawn-out state.

Fig. 3 is an exploded perspective view of the entire
disk drive.

Fig. 4 is a perspective view of the left guide member.

Fig. 5 is a perspective view of the left rail member.

Fig. 6 is a perspective view of the left guide member
and the left rail member combined togethef, when the tray is
in the housed state.

Fig. 7 is a perspective view of the left guide member
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pi ckup- to strike the information recording surface of the disk obliquely

rather than vertically (angle fromthe wvertical will hereinafter be
referred to as "skew angle"). .\Wen the skew angl e becones | arge, the
performance of the disk drive is greatly reduced. In order to

mai ntain the performance capabilities of the disk drive, it is necessary
to keep the skew angle close to zero by naking the chassis as flat as
possi ble and its dinensions as precise as possible. Therefore, it becones
difficult to produce the chassis, chassis yield and thus disk drive yield
are reduced, thus making it difficult to

and the left rail member combined together, when the tray is
in the drawn-out state.

Fig. 8 is a plan view of a drawer.

Fig. 9 is a bottom view of the drawer.

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

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

Fig.'12 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-
XVIITI of Fig. 16.

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

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

Fig. 21 is a perspective view of a mo&able base and a
rack member.

Fig. 22 is an exploded perspective view of the movable



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

Si ze reduction. It is another object of the present invention to nake
It possible to easily perform skew angl e adj ust nent. According to the
i nvention, there is provided a disk drive,-conprising: a turntabl e
assenbly for holding and rotating a disk; a pickup, which is held by

said turntable assenbly, for reading information carried by a signal from

and/or recofding. . ..o rack member.

Fig. 23 is a sectional view taken along line XXIII-
XXIII of Fig. 16.

Fig. 24 is a sectional view taken along line XXIV-XXIV
of Fig. 16.

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

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

Fig. 27 is a plan view showing the optical pickup being
positioned outside the outermost periphery of the
information recording area of the CD-ROM.

Fig. 28, which shows a second embodiment of a pickup
guiding mechanism in a disk drive, is a plan view of a base
unit.

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

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

Fig. 31 is an enlarged sectional view of the main

portion of another modification of the sub-guide shaft.



i nformation carried by a signal to the disk by noving said pickup in a
radial direction of the disk as said pickup is guided along a guide shaft;
and a feed notor for noving said pickup, said feed notor including a
drive gear section, which engages a rack of said pick-up, and a rotor; and
wherein said drive gear section integrally rotates with the rotor of said
feed notor whereby the rack of said pickup is directly noved by said feed
not or . - 8 -

Fig. 32 is an enlarged sectional view of the main
portion of still another modification of the sub-guide shaft.

Fig. 33, which along with Fig. 34 shows a third
embodiment of the disk drive in accordance with the present
invention, is a plan view showing the optical pickup being
positioned at the outerﬁost periphery of the information
recording area of the CD-ROM.

Fig. 34 is a plan view showing the optical pickup being
positioned outwardly of the outermost periphery of the

information recording area of the CD-ROM.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

| A description will now be given of embodiments of a
disk drive of the present invention, with reference to-the
attached drawings. It is to be noted that in the
embodiments of the present invention a CD-ROM drive, which
is mounted to a notebook personal computer, is taken as an
example.

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

The outside housing 200 includes a 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



Therefore, the disk drive of the present invention allows adjustnent of
the orientation of the pickup with respect to an information recording
surface of the disk after manufacture, that is allows the disk drive of
the present invention to perform skew adj ustnent. BRI EF DESCRI PTI ON OF
THE DRAW NGS Fig. 1 is a perspective view of an enbodi nent of an
entire disk drive in accordance with the present invention, wth the tray
being in a housed state. Fig. 2 i-sga perspective view of the entire
disk drive, wth the tray being in a drawn-out state. Fig. 3is an
expl oded perspectlve V|em10f the entire disk drive. Fig. 4is a
perspective

vi ew of thetf aﬁa}fe t legcodc dB S section 31819 Sc&gREIPect! ve

formed so as to protrude towards the right from a portion of
a main face 211 not including the rear end of the right
upper edge. The main face 211 has a recess which opens at
the top and front sides. (In the specification, in Fig. 1,
the left downward direction is defined as the forward
direction, the right upwérd direction as the rearward
direction, the left upward direction as the leftward
direction, the right downward direction as the rightward
direction, the upward direction as  the upward direction, and
the downward direction as the downward direction.) A right
face section 213, which protrudes slightly upward, is formed
at the right end of the protruding section 212, with the top
edge of the right face section 213 and the top edge of a
left face section 214 of the main face 211 being positioned
at the same height. An engaging protrusion 216, which
protrudes upward, is formed towards the front side of the
right edge of the bottom surface 215 of the main face 211,
with a front face 216a of the engaging protrusion 216 being
an inclined face which inclines downward and towards the
front, and a rear face 216b being an engaging face (see Fig.
12).

The aforementioned cover member 220 is made of a sheet
metal and formed into a substantially flat shape, and is

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



Fig. 6-is a perspective view of the |l eft guide nenber and the left rail
menber conbi ned together, when the tray is in the housed state. Fig.
7 i's a perspective view of the |eft guide nenber _ _

- 6- and the left rail nmenber conbined together, when the tray is in the
drawn- out state. Fig. 8 is a plan view of a drawer. Fig. 9is a
bottom vi ew of the drawer. Fig. 10 is a perspective view of a | ock
mechani smand the nenbers related theretld -

The rail members 250L and 250R are symmetrically formed on
the left and right sides by bending a sheet metal so that
they are U-shaped in transverse section. These rail members
250L and 256R are slidably supported, in the forward-and-
backward direction, by the guide members 240I and 240R,
respectively, so that their open sides face each other. 1In
other words, the rail member 250L, as shown in Figs. 6 and 7,
is slidably supported by the guide member 240L, whereas the
rail member 250R is slidably supported by the guide member
240R. The stoppers 242 of the guide members 240L and 240R
as well as the dislodging preventing sections 243 slidably
contact an edge of the opening at the bottom sides 251 of
the rail members 250L and 250R, whereby the rail members
250L and 250R are prevented from being dislodged from the
guide members 240L and 240R, respectively.

Stoppers 252, which protrude towards each other, are
formed at the rear end of their respective bottom sides 251
of the rail member 250L (shown in Fig. 5) and the rail
member 250R. (These rail members 250L and 250R are
symmetrically formed on the left and right sides, so that
only the left rail member 250L is shown in detail.)
Engagement of the stoppers 252 with the stoppers 242 of the
guide members 240L and 240R from behind their respective
stoppers 242 prevents further forward movement of the

stoppers 252. 1In other words, dislodging from the guide



Fig. 11 is an expl oded perspective view of the lock nechanism.and the

menbers rel ated thereto. Fig. 12 is a side view of the | ock nechani sm
Fig. 13 is a sectional viewtaken along line XIlI1-XIlIl of Fig. 12.

Fig. 14 is a sectional view taken along Iine XIV-XIV of Fig. 12. Fi g.
15 is a sectional view taken along |ine XV-XV of Fig. 12. Fig. 16 is
a plan view of a base unit. Fig. 17 is a bottomview of the base unit.
Fig. 18 is a sectional view taken along LRne XVIII- XVIlIlI of Fig. 16.

Fig. 19 is a perspective view of a guide shaft assenbly. Fig. 20 is a
sectional view taken along |ine XX-XX of Fig. 16. Fig. 21 is a

perspecti VephfdrOf 2 #ofPYRR! £46RSEn 4P BForward direction is prevented.

In addition, dislodging preventing edges 253 of small
height, which protrude upward, are formed so as to extend
along an edge of the opening at each of the bottom sides 251
of the rail members 250L and 250R, from a portion thereof
located slightly towards the front from the center to the
front end of the rail members 250L and 250R, in the forward-
and-backward direction.

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

As shown in Fig. 8, the tray 310 has a planar shape and
an external shape which is a long rectangle in the forward-
and-backward direction. Its width is slightly smaller than
the width of the main space 230 in the outsideé housing 200.

The tray 310 has a main face 311, which has a planar
shape and a long rectangular shape in the forward-and-
backward direction, a front wall 312, which is formed
vertically at the front edge of the main face 311, left and
right walls 313 and 314, which are formed vertically on the
left and right edges of the main face 311, and sliding
sections 315, which are formed outwardly of the left and

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



rack nmenber. . Fig. 22 is an exploded perspective view of the novable
-7- base and the rack nenber. Fig. 23 is a sectional view taken
along line XXII'1- XXI'lI'l of Fig. 16. Fig. 24 is a sectional view taken
along line XXIV-XXIV of Fig. 16. Fig. 25, which along with Figs. 26
and 27 is a plan view of the main portion of an optical pickup and a sled
notor for illustrating the operations thereof, shows the

- 13 -

formed of synthetic resin. A recess 316, whose edge forms
part of a circle for placing on the top surface thereof a
CD-ROM; is formed 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
trahsverse 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 supportéd by the rail
members 250L and 250R. The dislodging preventing edges 253
of the rail members 250L and 250R slidably contact the
inside side surface of the lower edges 315a of the sliding
sections 315, thereby preventing the sliding sections 315
from becoming dislodged from the rail members 250L and 250R,
in the direction of the openings of their respective rail
members 250L and 250R. When the tray 310 moves towards the

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



optical pickup being positioned at the innernost periphery of an

I nformati on recording area of a CD- ROM Fig. 26 is a plan view show ng
the optical pickup being positioned at the outernost periphery of the

i nformati on recording area of the CD ROM Fig. 27 is a plan view
showi ng the optical pickup being positioned outside the outernost
periphery of the information recording area of the CD-ROM Fig. 28,
whi ch shows a second enbodi ment of a pi-cld4p - gui ding nechanismin a disk
drive, is a plan view of a base wunit. Fig. 29 is a sectional view
taken along line XXI X-XXI X of Fig. 28. Fig. 30 is an enl arged
sectional v r i : e b-gui de
shart. - "sE8pBes BRoTELE1CRRT S188 OF, PrRDEhsifl BRoRioha” sTe cikle

into contact with the back ends of the dislodging preventing
edges 253 of the rail members 250L and 250R, thereby
preventing further forward movement of the tray 310 with
respect to the rail members 250L and 250R.

Accordingly, with the tray 310 supported in such a
manner that it can be accommodated in and drawn out from the
outside housing 200, the top side of the recess 316 is
positioned at about the same height as the top surface of
the protrusion 212 of the outside housing 200.

As shown in Fig. 9, an ejector 317, which is supported
so as to be movable in the forward-and-backward direction,
is provided at the bottom surface, at the right side of the
rear end of the main face 311 of the tray 310. The ejector
317, which is formed of a sheet metal, is a long plate
extending in the forward-and-backward direction, and an
extension coil spring 317a, which is stretched tightly
between .the ejector 317 and the main face 311, produces a
moving force that biases the ejector 317 in such a manner
that the rear end thereof stops when it protrudes rearwardly
from the rear edge of the main face 311 by a certain amount.

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

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



portion of another nodification of the sub-guide shaft.
- 8- Fig. 32 is an enlarged sectional view of the nain portion of
still another nodification of the sub-guide shaft. Fig. 33, which
along with Fig. 34 shows a third enbodinment of the disk drive in
accordance with the present invention, is a plan view show ng the opti cal
pi ckup being positioned at the outernpst periphery of the information
recordi ng area of the CD-ROM Fig._ is a plan view show ng the
optical pickup being positioned outwardl'y’ of the outernpst periphery of
the information recording area of the CD ROM
direction, of the outside housing 200. The front panel 320
is affixed to the front face of the tray 310, with its left
end substantially aligned with the left end of the tray 310.
An indicator section 321, for indicating the state of a CD-
ROM drive 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 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



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A description will now be

gi ven of enbodiments of a disk drive of the present invention, with
reference to the attached drawings. It is to be noted that in the

enbodi nents of the present invention a CD-ROM drive, which is nmounted to a
not ebook personal conputer, is taken as an exanple. As shown in Figs.
1to 3, the CO-ROMdrive 100 includes an outside housing 200 which is flat
i'n the vertical direction and has an apggi ng forned throughout the entire
surface. The outside housing 200 includes a bottom chassis 210 and a
cover nmenber 200 affixed to the top surface of the bottom chassis 210. The

bOtton]Chaséb%agéotﬁgrng&nPf g’push portion 333, which bends to the

right, is formed at a portion of the bottom edge of the lock
arm 331 ;ocated slightly forwq;dly of the engaging pawl 332.
A spring contact portion 334, which protrudes towards the
left from the top edge of the front side of the lock arm 331,
is provided, and a protruding emergency pushing portion 335,
which inclines forwardly and downwardly from the front edge
of the spring contact portion 334, is provided. (Refer to
Fig. 12.)

A lock arm mounting plate 336 is affixed to a portion
of the bottom surface of the main face 311 of the tray 310
located towards the front end of the right sidé of the main
face 311. As seen from the front, the lock arm mounting
plate 336 looks like an inverted L shape, and the top edge
of the front side portion of a supporting section 338, which
extends along the inside surface of the right wall 314, is
formed continuously with the right side edge of a mounting
section 337 that is affixed to the lower surface of the main
face 311 of.the tray 310. A spring supporting portion 339,
which protrudes towards the left, is formed at a portion of
the bottom edge of the supporting section 338 located
slightly rearwardly from the front end, and a spring
externally fitting section 339a is formed so as to protrude
upwardly from the left side edge of the spring supporting

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



-O- .sheet nmetal, and a protruding section 212 is integrally fornmed so. as
to protrude towards the right froma portion of a main face 211 not )
including the rear end of the right upper edge. The main face 211 has a
recess which opens at the top and front sides. (In the specification, in
Fig. 1, the left dowmward direction is defined as the forward direction,
the right upward direction as the rearward direction, the |eft upward
direction as the leftward direction, the7right downward direction as the
rightward direction, the upward direction as the upward direction, and

t he downward direction as the downward direction.) A right face section

213, which protrpdes SIIAYE Y@ Lol SR 10cated slightly

forwardly from the center, in the forward-and-backward
direction thereof, is rotatably supported at about the
cénter in the forward-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 lock arm mounting plate 336. A
compressive coil spring 340 is interposed between the spring
contact portion 334 and the spring supporting portion 339,
and produces a rotational force that biases the rear end of
the lock arm 331 downward. It is to be noted that the
compressive coil spring 340 is fitted to the spring
externally fitting section 339a in order to prevent it from
being dislodged therefrom.

With the drawer section 300 being maximally drawn out
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 and 250R. In this case, the rear end of
the tray 310 is drawn out from the outside housing 200 (see
Figs 2 and 7). The tray 310, in this state, is said to be
at a "drawn-out position."

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



at the right end of the protruding section 212, with the top edge of the
right face section 213 and the top edge of a left face section 214 of the
mai n face 211 being positioned at the same height. An engagi ng protrusion
216, which protrudes upward, is fornmed towards the front side of the

ri ght edge of the bottom surface 215 of the main face 211, wth a front
face 216a of the engaging protrusion 216t®being an inclined face which

i nclines downward and towards the front, and a rear face 216b being an
engagi ng face (see Fig. 12). The af orenmenti oned cover menber 220 is

nmade of a fhefled MBI tARJ TR Hou?idgs Yot artnlddidiny sdonsand is
affixed to'the top surface of the bottomchassis 210 so as

315 slide backwards with respect to the rail members 250L
and 250R, and, eventually, the back surface of the front
panel 320 comes into contact with the front ends of the rail
members 250L and 250R. As the drawer section 300 is further
pushed into the outside housing 200, the rail members 250L
and 250R, along with the drawer section 300, slide backward
with respect to the guide members 240L and 240R and stop
sliding, wﬂereby the tray 310 is completely housed in the
outside housing 200 (see Figs. 1 and 6). The tray 310, in
this state, is said to be at a housed position.

Just before the tray 310 reaches the housed position of
Fig. 1, the inclined edge 332a of the engaging pawl 332 of
the lock arm 331 slides along the inclined surface 216a of
the engaging protrusion 216 of the outside housing 200, and
opposes the resilient force of the compressive coil spring
340, so that the rear end of the lock arm 331 rotates upward
to the_location indicated by alternate long ana two short
dash lines, in Fig. 12, and the engaging pawl 332 moves to
the back side of the engaging protrusion 216. The rear end
of the engaging pawl 332 rotates downward as a result of the
resilient force of the compressive coil spring 340, whereby
the engaging edge 332b engages the engaging face 216b of the
engaging protrusion 216 (see Fig. 12). This results in a

locking operation that keeps the drawer section 300



- 10 - to cover it, whereby an opening is formed at the front side, so
that a main space 230, for accommpdating a drawer section to be described
| ater, and a disk auxiliary space 231, which extends towards the right and
continuously fromthe upper end of the right edge of the main space 230,
are forned. A gui de nenber 240L (shown in Fig. 4) and a guide nenber
240R are affixed at the left and right sides, respectively, of the main
space 230. The gui de nenbers 240L and 24@R are symretrically forned of
synthetic resin on the left and right sides and are U shaped in transverse
cross section, and are affixed to the bottom chassis 210 so that their

open sides face.e St oppers 242, whjch protrude slightly upward,
are forned ﬁ?mBBSg?EYhé°H§BGIén Eﬁe outside housing 200

A short time before the tray 310 reaches the housed
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 housing 200. Pushing the drawer
section 300 further rearward from the position in Fig. 1
causes thé ejector 317 to oppose the tensile force of the
extension coil spring 317a and to move forwardly relative to
the drawer section 300. This further stretches the
extension coil spring 317a, so that force accumulates in the
extension coil spring 317a.

Pressing the eject button 322 on the front panel 320
causes an unlocking mechanism described later to operate.
When the unlocking mechanism operates, the back end of the
lock arm 331 rotates upward, whereby the engaging pawl 332
and the engaging protrusion 216 of the outside housing 200
disengage from each other. The force, accumulated in the
extension coil spring 317a, causes the ejector 317 to
protrude from the back edge of the drawer secﬁion 300, as a
result of which the front edge of the drawer section 300
protrudes frém 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



t he forward-and-backward direction, of an edge of the opening at each of
bottom sides 241 of the guide menmbers 240L and 240R, respectively. (These
gui de nenbers 240L and 240R are forned symetrically on the left and right
sides, so that only the left guide nenber 240L is shown in detail.) In
addi tion, dislodging preventing sections 243, which protrude slightly
upward, are formed towards the front side of the edge of the opening at
their correspondi ng bottom sides 241. %ﬂ A rail menber 250L (shown in

a

Fig. 5) and a rail nenber 250R are slidably supported, in the

f orwar d- and- backward direction, by the guide nenbers 240L and 240R,
respectivel&. . .
40R, respectively, until the stoppers 252 of the rail

members 250L and 250R engage the stoppers 242 of the guide
members 240L and 240R. When the stoppers 252 engage the
stoppers 242, the drawer section 300 slides forwardly with
respect to the rail members 250L and 250R, until the stopper
protrusions 315b come into contact with the back ends qf the
dislodging preventing edges 253 of the rail members 250L and
250R, and then move to the drawn-out position of Fig. 2.

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

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

of the drawer section 300.



- 12 - menbers 240L and 240R in the forward direction is prevented.

In addition, dislodging preventing edges 253 of small height, which
protrude upward, are fornmed so as to extend along an edge of the opening
at each of the bottomsides 251 of the rail nmenbers 250L and 250R, from a
portion thereof |ocated slightly towards the front fromthe center to the
front end of ‘the rail nenbers 250L and 250R, in the forward- and-backward
direction. The drawer section 300_i§1sgpported by the. aforenentioned
out si de housing 200 so that it can be housed in and drawn out fromthe
out si de housi ng 200. The drawer section 300 is formed by naking a tray
310, nmade of synthetic resin, support a base unit to be described |ater.

As shown in Fi g.A gsuhighassihs 3P haade affashaphaekal . o5 SurpoaFedhape

which is a long rectangle in_the forward-
at ghe bottom surface of the tray 310 through rubber dampers

411.

The sub-chassis 410 has a large opening 412 that
extends over almost the entire sub-chassis 410. The opening
412 has a substantially rectangular shape which extends from
the left front side to the right back side. The opening 412
includes continuously formed openings, that is, a pickup
opening 412a that is inclined with respect to other portions
such that its back edge extends substantially horizontally,
a substantially.semi-circular turntable opening 412b that is
formed continuously with the rear edge of the pickup opening
412a, and a sled motor opening 412c whose shape is more than
a semicircle and is formed continuously with the rear end
portion of the side edge of the pickup opening 412a facing
towards the right and forward direction.

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

An optical pickup 500 is disposed so as to be movable



and- backward direction. Its width is slightly smaller than the w dth of
the main space 230 in the outside housing 200. The tray 310 has a main
face 311, which has a planar shape and a |ong rectangul ar shape in the
forward-and- backward direction, a front wall 312, which is forned
vertically at the front edge of the ma pface 311, left and right walls
313 and 314, which are forned vertically on the I|eft and right edges of
the main face 311, and sliding sections 315, which are forned outwardly of
the left and right walls 313 and_314. Al of these parts are integrally

- 13 - fdfnBd A eSyAPReFRAChe SLAOWA L& EQs SSPETAkR0SE OBIGE Y GOMS

into contact with the turntable 420, in the aforementioned
pickup opening 412a.

The optical pickup 500 is formed by mounting on a
movable base 510 an optical block (not shown) which includes,
for example, a semiconductor laser; an objective lens 520
which gathers and concentrates laser beams on a CD-ROM on
the turntable; and a biaxial actuator, or the like, which
moves the objective lens 520 in a focusing direction and a
tracking direction.

The movable base 510 moves by being guided by a guide
shaft 531 and a sub-guide shaft 532. The guide shaft 531 is
shaped like a round bar, and the sub-guide shaft 532 is
formed by bending a sheet metal.

As shown in Fig. 19, the sub-guide shaft 532 is
integrally formed with a guide shaft supporting plate 533
which integrally supports the aforementioned two guide
shafts 531 and 532, with the guide shaft suppoirt plate 533
and thé integrally supported guide shafts 531 and 532
together forming a guide shaft assembly 530. The guide
shaft supporting plate 533, which is made of a springy metal
sheet, is formed into the shape of a plate which is slightly
longer than the width of an edge of the pickup opening 412a,
with a guide shaft supporting section 534 formed at the

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



part of a circle for placing on 'the top surface thereof a CD-ROM is
formed in the nain face, and an opening 316a is fornmed in the recess 316
to'allow the base unit to be described later to face upward. ~ The
sliding sections 315, which are 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 sectiong3315, respectively, are |ocated
at a |ower height than the top edges of the side walls 313 and 314 of the
tray 310. In addition, |ower edges 315a protrude slightly downwardly from

t he side | s 313 d 314 _of the tray 310. As shown in Fig. 9, stopper
protrusio\rll\k}‘1 , %ﬁg’r‘? §ThaRA Jrhst iR 3 IRRURL N RGPS5 3%e rear

glnld dg]lcj)l ;ag &ﬁg’o??té;ce?tz;ﬁ?%g‘%ﬂ%e‘% it%ére%]é'in 'I;:f}lee lclxgizn&izséc.l.c t&j?pescgilgn aéfe'
the front edge. Threaded holes 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 formed by bending a side
edge of a long plate-like sheet metal into a U shape, and a
protrhding mounting portion 532b formed continuously with
the back end of the guide section 532a. The front end of
the guide section 532a is integrally and continuously formed
with the sub-guide shaft connecting section 535 of the guide
shaft supporting plate 533.

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

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

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



menbers 250L and 250R The di sl odgi ng preventing edges 253 of the rai
menbers 250L and 250R slidably contact the inside side surface of the

| ower edges 315a of the sliding sections 315, thereby preventing the
sliding sections 315 from becom ng di sl odged fromthe rail nenbers 250L
and 250R, in the direction of the openings of their respective rai
menbers 250L and 250R. When the tray 310 noves towards the front with
respect to the rail nenbers 250L and 25024 the

- 14 - st opper protrusions 315b of the sliding sections 315 cone into
contact with the back ends of the dislodging preventing edges 253 of the

rail menbers3 250k, ARk 220RodLEIERY corresponding to the locations of

the threaded holes 534a and 535a in the sub-chassis, are
inserted into the screw receiving holes 413 from above the
screw receiving holes 413, and are separately screwed into
the threaded holes 534a and 535a. (Refer to Fig. 20.)
Since the guide shaft supporting plate 533 is made of a
springy sheet metal, when the adjuster screws 537 are
screwed into the threaded holes 534a and 535a, the guide
shaft supporting section 534 and the sub-guide shaft
connecting section 535 move closer to the sub-chassis 410,
whereas when the adjuster screws 537 are screwed outward in
the threaded holes 534a and 535a, the guide shaft supporting
section 534 and the sub-guide shaft connecting section 535
move away from the sub-chassis 410.

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

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



preventing further forward novenent of the tray 310 with respect to the
rail menbers 250L and 250R Accordingly, "wth the tray 310 supported
in‘such a manner that it can be accombdated in and drawn out fromthe
out si de housing 200, the top side of the recess 316 is positioned at about
the same height as the top surface of ’t§§ protrusion 212 of the outside
housi ng 200. As shown in Fig. 9, an"®gjector 317, which is supported
so as to be novable in the forward-and-backward direction, is provided at
the bottom surface, at the right side of the rear end of the main face 311
of the trapPY3EPremiade|jtds grourding wentiican $32mat dhe adetendtef the a
long plate extending in the forward-and-backward direction, and an

ext ensi on EHO-BYdenFhafia S3hilditq £he sdiadieay hasmhtd3Z Faswdeig ¢ K9 kj ect or

317 and the main,face 311, produces a noving force that biases the ejector
317 in such a ngﬁﬁér 21 to 23 are views showing the assembled

structure of the movable base 510 and a rack member 550
described later. Protruding guide sections 511 are formed
at the right end of the movable base 510, with a connecting
section 512, having a connecting hole 512a formed therein,
being formed between these guide sections 511. Guide holes
511la are formed coaxially in the guide sections 511,
respectively. (Refer to Fig. 23.) Guide portions 513,
which are spaced in the vertical direction and protrude
parallel to each other, are formed at the left end of the
movable base 510.

The guide shaft 531 is slidably inserted into the guide
holes 51la in the movable base 510, and the guide portions
513 of the movable base 510 are in slidably contact with the
top and bottom faces of the aforementioned sub-guide shaft
532, respectively, whereby the optical pickup 500 is
supported by the sub-chassis 410 so as to be guidable and
movable along the guide shaft 531 and the sub—guide shaft
532.

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

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



that t-he rear end thereof stops when it protrudes rearwardly fromthe rear
edge of the main face 311 by a certain anount. A front panel 320 is
nounted to the front face of the tray 310. The front panel 320, made of
synthetic resin, is a horizontal |ong plate, whose length in the
horizontal direction is about the sane as the length, in the horizontal

- 15 - direction, of the outside housing 200. The front panel 320 is
affixed to the front face of the tray 319 with its left end substantially
aligned with the left end of the tray 310. An indicator section 321, for

I ndicating the state of a CD

respect to the CD-ROM, that is on the degree of verticalness
of the optical axis of the objective lens 520 with respect
to the CD-ROM on the turntable 420.

Therefore, it is necessary to make adjustments or

perform the so-called skew adjustment in order to make the
.optical axis of the objective lens 520 perpendicular to the
CD-ROM on the turntable 420.

The 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 placiﬁg plane of the
stator base 422 can be considered as being parallel to each
other, so that a line connecting the back end of the guide
shaft 531, affixed to the stator base 422, and the back end
of the sub-guide shaft 532 can be considered as being
parallel to the disk-placing plane of the turntable 420.

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

adjustment of the optical pickup 500 that is supported by



ROM drive 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 perforned. 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 formed in a location of the front panel 320 corresponding to the

| ocati on of the energency receiving hot e2818. A | ock mechani sm 330,
whi ch | ocks the drawer section 300 to keep it nmounted in the outside
housi ng 200, is provided. A description will now be given of the |ock

nechani sm 33 Wdilde ehRFaNe31t Add he LAv-Qulide shaftA 3Rk AN Adler S

di sposed at a portion of the lower surface of the main face 311 of the

tray 310 | eexidyd alepaiaitealiyghidpisia mndneomidmtt bF ftHentemitt aind hee mai n
face 311. (Refer to Fig. 9.) The lock arm 331 is fornmed by bending a
sheet net althd gueides tshzifitald3] and gheplsaibe guidehasHaBtnva3iPR enabi-dn akives d
direction, and has an engagi ng paw 332 at the

adjustment in a tangential direction, and adjusting the

height of the guide shaft 531 and the sub-guide shaft 532 at

the same time by the same amount enables skew adjustment in

a radial direction.

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

A motor-supporting plate 541, which supports a sled
motor 540, is affixed to the bottom surface of the sub-
chassis 410, and the sled motor 540 is positioned at the
sled motor opening 412c. A drive gear section 542 is formed
at an outer periphery of a rotor 540a of the sled motor 540
so as to extend along substantially half the circumference
of the sled motor 540. A release cam section 543 is formed
in contact with a side edge of the drive gear Eection 542 at
a counterclockwise direction side, as seen from above the
drive gear section 542, and is substantially trapezoidal, as
seen from thereabove. An outer end face 543a thereof is
located on the same circumference as that of the addendum
circle of the drive gear 542, and the stem of the release

cam section 543 is located on the same circumference as that

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



back end thereof. The engagi ng pawl 332 has an inclined edge 332a that

i nclines upward towards the back, and an engagi ng edge 332b that is forned
continuously with the front end of the inclined edge 332a and extends
directly - 16 - upward therefrom
A push portion 333, which bends to the right, is fornmed at a portion of
the bottom edge of the lock arm 331 |ocated slightly forwardly of the
engagi ng pawl 332. A spring contact porjgon 334, which protrudes towards
the left fromthe top edge of the front side of the lock arm331, is
provi ded, and a protrudi ng enmergency pushing portion 335,

Figs. 10 and 11).
- As shown in Figs. 21 to 23, a rack member 550 is
connected to the optical pickup 500.

The rack member 550 is made of synthetic resin, with
rack teeth 55la formed, in a longitudinal direction, at one
face of a rack section 551 having an elongated plate-like
shape. A connecting portion 552 protrudes from a face of
the rack section 551 which is opposite to the face of the
rack section 551 where the rack teeth 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 optical
pickup 500, whereby the movable base 510 and the rack member
550 are integrally moved so as to be guided by the guide
shaft 531 and the sub-guide shaft 532. The rack teeth-551l1la
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



whi ch inclines forwardly and dowwardly fromthe front edge of the spring
contact portion 334, is provided. (Refer to Fig. 12.) A | ock arm
nmounting plate 336 is affixed to a portion of the bottom surface of the
main face 311 of the tray 310 |ocated towards the front end of the right
side of the main face 311. As seen fromthe front, the | ock arm nounting
plate 336 | ooks |ike an inverted L shape, and the top edge of the front

si de portion of a supporting section 338,2g90hi ch  extends al ong the inside
surface of the right wall 314, is forned continuously with the right side
edge of a nounting section 337 that is affixed to the | ower surface of the

v e Ml oSBT o,
the support Lig §8%bkoRn 2 -hAt8hcderdbhdd N fear\s%%w et i@t "9
420.

A description will now be given of the mechanism for
unlocking the drawer section 300 that has been completely
housed in the outside housing 200.

As shown in Figs. 11 and 12, an unlocking arm 350,
formed into a substantially arcuate shape using synthetic
resin, is provided at the sub-chassis 410. As seen from
above, the unlocking arm 350 has a 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



externally fitting section 339a is forned so as to protrude upwardly from
the left side edge of the spring supporting portion 339. (Refer to Figs.
12, 13, and 14.) - 17 - The
portion of the lock arm 331 |ocated slightly forwardly fromthe center, in
the forward-and-backward direction thereof, is rotatably supported at
about the center in the forward-and-backward direction of the supporting
section 338, with the spring contact pQrijgon 334 thereof being disposed so
as to face the spring supporting portion 339 of the | ock arm nounting
plate 336. A conpressive coil spring 340 is interposed between the spring

upper face of the pushing section 353.

A support shaft 416, which is vertically formed along
an edge of a sled motor opening 412c in the sub-chassis 410,
is rotatably fitted into the support section 351 of the
unlocking arm 350, whereby the unlocking arm 350 is
rotatably supported by the sub-chassis 410 aﬁd 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 541a in the motor supporting plate 541.
When an end of the unlocking arm 350 is rotated towards the
sled motor, the pushing section 353 comes into contact with
the back edge of the cutout 541b, thereby limiting rotation
in that direction, so that the unlocking arm 350 will not
come into contact with the rotor 540a of the sled motor 540.
The pushing face 353a of the unlocking arm 350, positioned
in this manner, has one end disposed so as to come into
contact with the push portion 333 of the lock arm 331 from
therebelow or to be located in the vicinity of the push
portion 333 of the lock arm 331.

A description will now be given of an unlocking

operation by the above-described unlocking mechanism, with



contact portion 334 and the spring supporting portion 339, and produces a
rotational force that biases the rear end of the |Iock arm 331 dowward. 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
di sl odged therefrom Wth the drawer section 300 being nexinally drawn
out fromthe outside housing 200, the stoppers 252 of the rail nmenbers
250L and 250R, respectively, engage the back end of the stoppers 242 of
the gui de nenbers 240L and 240R and the stopper protrusions 315b of the
drawer section 300 engage the rear ends of the dislodging preventing edges

253 of the _rail nenbers_250L d 250R. In this case, the rear end of the
tray 310 isrg%%%ﬁngﬁt%Prgﬁgﬁheaguﬁgi33'housing 200 (see Figs 2 and 7). The

tray 310, in thigsSLalen 18 FE5Y 58, Boned!the §52YHa0 51 BRSL LB s
positioned at the innermost 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 clockwise
direction side is located near the push section 352 of the
unlocking arm 350 at the counterclockwise direction side,
whereas, as shown in Fig. 26, when the optical pickup 500 is
at the outermost periphery of an information recording area
of the CD-ROM 600, the release cam section 543, provided at
the rotor 540a of the sled motor 540, is located near the
push section 352 of the unlocking arm 350, as viewed from
the clockwise direction side. Accordingly, during the time
in which the optical pickup 500 is reéding a signal from the
CD-ROM 600, movement of the rotor 540a of the sled motor 540
in no way affects the unlocking arm 350.

Pressing the eject button 322 on the front panel 320
causes the sled motor 540 to further rotate countérclockwise
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.

~



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

- 18 - pushed into the outside housing 200, the sliding sections 315
slide backwards with respect to the rail menbers 250L and 250R and,
eventual |y, the back surface of the front panel 320 cones into contact
with the front ends of the rail nmenbers 250L and 250R As the drawer
section 300 is further pushed into the outside housing 200, the rai
menbers 250L and 250R, along with the draer section 300, slide backward
with respect to the guide nenbers 240L and 240R and stop sliding, whereby
the tray 310 is conpletely housed in the outside housing 200 (see Figs. 1

and 6). The trangégtiﬁg the unlocking arm 350 clockwise causes the
portions that are higher than the pushing face 353a to
oppose the push portion 333 of the loqk arm 331 in order to
cause the pushing face 353a to push the push portion 333
upward, whereby the back end of the lock arm 331 rotates
upward (as indicated by the alternate long and two short
dash lines in Fig. 12), as a result of which the engaging
pawl 332 and the engaging protrusion 216 of the outside
housing 200 disengage from each other. The action of the
injector 317 and the extension coil spring 317a causes the
front end of the drawer section 300 to prqtrude from the
outside housing 200.

Immediately after the drawer section 300 protrudes from
the outside housing 200 the sled motor 540 rotates clockwise,
which causes the optical pickup 500 to move, for example, to
a location in correspondence with the innermost periphery of
an information recording area of the CD-ROM 600, that is to
a location where TOC of the CD-ROM can be read. This causes
the release cam section 543 to move away 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 outside

housing 200. The force of movement thereof acts on the



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
engagi ng paw 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 conpressive coil spring 340, so that
the rear end of the lock arm 331 rotates upward to the |ocation indicated
by alternate Iong and two short dash Lipes, in Fig. 12, and the engaging
paw 332 noves to the back side of the engaging protrusion 216. The rear
end of the engaging pawl 332 rotates domnmard as a result of the
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section 30
arm 350 to rotate to a location where it can contact the

back edge of the cutout 541b in the motor supporting plate
541. When this causes the drawer section 300 to be pushed
again into the outside housing 200, a locking operation is
performed to keep the traj 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 the drive gear section 542,
thereby shortening the seek time of the optical pickup 500

and allowing rapid seek operations.



- 19 - conpl etely housed in the outside housing 200. A short tine
before the tray 310 reaches the housed position of Fig. 1, the back end of
the ejector 317 shown in Fig. 9 is in contact wwth a rear face 217 of the
bottom chassis 210 of the outside housing 200. Pushing the drawer section
300 further rearward fromthe position-iB4Fig. 1 causes the ejector 317 to
oppose the tensile force of the extension coil spring 317a and to nobve
forwardly relative to the drawer section 300. This further stretches the

coi | apring s17at ddarbsh, SeddincdiR SR GhEs badre sl BTN
320 provided in the area extending from the sled motor 540 to
the drive gear section 542, error in movement of the optical
pickup 500 with respect to the amount of rotation of the
sled motor 540 becomes very small, thereby allowing accurate
seek operations. Further, a mechanism for eliminating
backlash, required in conventional disk drives, does not
have to be provided, thereby reducing the number of parts,
costs, andr disk drive size.

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

Still further, when the direction of movement of the
optical pickup 500 is set obliquely to the direction of
movement of the drawer 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



causes~an unl ocki ng nmechani sm described |later to operate. Wen the

unl ocki ng mechani sm operates, the back end of the |Iock arm 331 rotates
upwar d, whereby the engaging pawl 332 and the engaging protrusion 216 of
t he outside housing 200 disengage fromeach other. The force, accunul ated
in the extension coil spring 317a, causes the ejector 317 to protrude
fromthe back edge of the drawer section 300, as a result of which the
front edge of the drawer section 300 proggudes fromthe outside housing
200. ‘Here, when the front end of the drawer section 300, which protrudes
from the outside housing 200, is pulled towards the front, the drawer

nb 250L and 250R sllde forwardly with
f:g;gg? fgot tSﬁ L he ra%ﬁdﬂeéﬁgﬁfls the size of the drawer y

section 300 in a direction perpendicular to the direction of
movement thereof.

In the foregoing embodiments the drive gear section 542
was formed integrally with the rotor 540a of the sled motor
540. All that is required is that the drive gear section be
integrally formed with the rotbr, so that, for example, with
the rotary shaft of the rotor being formed so as to protrude
towards or away from the rotor side, the drive gear section
may be press-fitted and affixed to the rotary shaft.

In the above-described disk drive 100, skew adjustment
of the optical pickup 500 can be performed by adjusting the
space between the sub-chassis 410 and the adjustment end of
the guide shaft 531 and/or the adjustment end of the sub-
guide shaft 532 as a result of rotating the adjuster screw
537 and/or the adjuster scfew 537. Therefore, even if the
sub-chassis 410 is not that flat or that precise as to
dimension, the laser beams from the optical pickup 500 can
be kept verfical 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
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250L and 250R engage the stoppers 242 of the guide

240R, respectively, until the stoppers 252 of the rail nmenbers
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

st opper

di sl odgi ng preventing edges 253 of the ra?$¢ menbers 250L and 250R, and

protrusions 315b conme into contact with the back ends of the

then nove to the drawn-out position of Fig. 2. When an energency,

caused,

for exanpl e,

by the running down of a power supply, occurs, so

t he

that an ej ehfIRerd Qord SupfoRYd AtTRAE IbWIREINE £iEEhIBUGRNERL2 1S
a thin rod-like object may be inserted into the tray 31 t hr ough

the receivi rfaitd &h3dd isupge-tfimntpieaeels3¥0 By may be supported

pressed,

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

space therebetween is adjustable, without the use of guide

shaft supporting plate 533.
In addition, in the above-described embodiment,

although the locations of the adjustment ends of both the

guide shaft 531 and the sub-guide shaft 532 were adjustable,

in other émbodiments either one of them may be made
adjustable.

Figs. 28 and 29 are views showing a second embodiment
of the present invention. The second embodiment primarily
differs-from the first embodiment in the form of the sub-

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

of the first embodiment. Therefore, only the aforementioned

dissimilar part will be described in detail. Other parts
corresponding to those of Fig. 1 are given the same
reference numerals, and will not be described below.

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

A sub-guide shaft 720 is integrally formed with the

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



the energency receiving hole 318 in the tray 310. This causes an end of
the rod-likée object to push the energency pushing portion 335 of the | ock
arm 331, causing the back end of the lock arm 331 to rotate upward,
whereby the engaging pawl 332 and the engagi ng protrusion 216 of the
out si de housi ng 200 di sengage from each other. The force, accunulated in
the extension coil spring 317a, causes the front end of the drawer section
300 to protrude fromthe ‘outside housing7200. Figs. 16 and 17 show
the base unit 40 being supported at the bottom surface of the nain face
311 of the tray 310 of the drawer section 300.

More specifically, an edge of the opening in the sub-chassis
410 is bent into an L shape in transverse cross section, and
the outer edge of part 721 which extends horizontally from
the bent edge is bent upward into the shape of an inverted U
in transverse cross section from below, whereby the sub-
guide shaft 720 is formed.

The guide shaft 710 is slidably inéerted into guide
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
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 cylindriéal
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



- 21 - A sub-chassis 410, nade of a sheet netal, is supported at the
bottom surface of the tray 310 through rubber danpers 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 fronggside to the right back side. The
opening 412 includes continuously forned openings, that is, a pickup
opening 412a that is inclined with respect to other portions such that its
back edge extends substantially horizontally, a substantially

seni - ci r cuPBPOLPeREDI e opening 412b that is formed continuously with the

Shape. | o mor e BEFat B M @A (P AR GRS W HOR heid oar
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the sub-guide shaft is formed by bending a sheet metal, so
that when it is formed into a cylindrical shape it can be
produced at a relatively low cost. In addition, since metal
sheet is used as material, the sub-guide shaft has
sufficient strength and has'good temperature characteristics.
As regards the way in which the optical pickup 500 can be
made to occupy only a limited location, either the guide
shaft 531 or the guide shaft 710 is formed into a
cylindrical shape in order to limit the location occupiable
by the optical pickup 500 in all directions perpendicular to
a direction of movement thereof, so that no problems arise
when the sub-guide shaft 532, 720, 730, 740, or 750 is used
to limit the location occupiable by the optical pickup 500
in all directions perpendicular to the direction in which
the guide shaft 531 or the guide shaft 710 is disposed.

A description will now be given of a third embodiment
of the present invention with reference to Figs. 33 and 34.
The disk drive of the third embodiment differs from

that of the first embodiment in the lock mechanism and the
unlocking mechanism used for unlocking the lock mechanism
which locks the tray at the housed position. The parts

other than the lock mechanism and the unlocking mechanism



towards the right and forward direction. The turntable 420 is placed
such that its top end protrudes upwardiy of the sub-chassis 410 fromthe
turntable opening 412b. In other words, as shown in Fig. 18, a stator

base 422, which supports a spindle notor 421, is affixed to the bottom
surface of the sub-chassis 410, and the turntable 420 is integrally forned
with the rotor of the spindle notor 421, whereby the turntable 420 is

di sposed at the aforementioned position3? - An optical pickup 500 is

di sposed so as to be novable - 22 -

in a direction which allows it to separate fromand cone

are essentially the same. Therefore, only the lock and the
unlocking mechanisms will be described in detail below. The
parts corresponding to those of the first embodiment\are
given the same reference numerals as those given to the
corresponding parts of the first embodiment, and will not be
described below.

The lock mechanism 800 of a CD-ROM drive lOOA comprises
a lock arm 810 provided at a tray 300, and an engaging
section 820 provided at a bottom chassis 210.

The engaging section 820 is a plate-like section formed
vertically from a location near the left side face 214 of a
main section 211 of the bottom chassis 210. It has a main
section 821 and an inclined section 822 that is integrally
formed with the main section 821. The main section 821
extends in the forward-and-backward direction, and the
inclined section 822 extends from a front edge of the main
section 821 forwardly and slightly leftwards.- The back edge
82la of the main section 821 serves as an engaging edge.

The lock arm 810 is long and extends substantially in
the forward-and-backward direction, and is rotatably
supported at a portion 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.



into contact with the turntable 420, in the aforementioned pickup opening
412a. The optical pickup 500 is forned by nmounting 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 CD-ROM on the turntable; and a biaxial actuator, or the
i ke, which noves the objective lens 520 in a focusing direction and a
tracki ng direction. The novabl e bagg 510 noves by being guided by a
guide shaft 531 and a sub-guide shaft 532. The guide shaft 531 is shaped
li ke a round bar, and the sub- guide shaft 532 is formed by bending a sheet

net al . As shomn in Fig. t he sub-guide shaft 532 is ,|nte rally
formed with a g@Pd@“§HSPPQSE§H3r@|ﬂg whdch” sagagms bhe fogasEing, %éhﬁxwts

the aforewmggicnm¥ithe é%gaglng section 820, is formed at the left face
of the rear end portion of the lock arm 810, and a push
section 812, which protrudes obliguely towards the right and
forwardly, is formed at the front end portion of the lock
arm 810. The engaging pawl 811 has an engaging face 8lla,
which extends virtually horizontally, and an inclined face
811b, which extends obliguely towards the left and
rearwardly from the left end of the engaging face 81lla.

Of the guide portions 513 of the optical pickup 500,
the 1oﬁer guide portién 513 serves as unlocking means.

As the drawer section 300 is pushed into the outside
housing 200, the inclined face 811lb of the engaging pawl 811
of the lock arm 810 comes into contact with the right side
face of the inclined portion 822 of the engaging section 820,
and is pushed towards the right by the right side fade of
the inclined section 822. The lock arm 810, élong with the
drawer section 300, moves towards the back side of the
outside housing 200, while it rotates slightly clockwise.
Thereafter, at the same time that the drawer section 300
reaches its housed position, the engaging face 8lla of the
lock arm 810 arrives at a location corresponding to the
location of the engaging edge 82la of the engaging section
820. Therefore, the lock arm 810, as a result of being

biased, rotates counterclockwise, as seen from above the



shafts 531 and 532, with the guide shaft support plate 533 and the

i ntegrally supported guide shafts 531 and 532 together formng a guide
shaft assenbly 530. The guide shaft supporting plate 533, which is nmade of
a springy netal sheet, is forned 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 forned at the right end thereof,
a sub-guide shaft connecting section 53541 -

- 23 - formed at the left end thereof, and a nmounting portion 536 forned
at the center thereof in the horizontal direction of

lock arm 810, whereby the engaging face 8lla of the lock arm
810 engages the engaging edge 82la of the engaging section
820. This causes the drawer section 300 to be locked at the-
housed position.

A description will now be given of how the above-
described locking mechanism 800 is unlocked.

As shown in Fig. 33, when the optical pickup 500 is
positioned at the outermost periphery of an information
recording area of the CD-ROM on a turntable 420, a guide
portion 513, at the lower side of the optical pickup 500, is
positioned near the back side of a push section 812 of the
lock arm 810. Therefore, when the optical pickup 500 is
reading information carried by a signal from the CD-ROM, the
movement of the optical pickup 500 in no way affects the
locking operation of the locking mechanism 800 which locks
the drawer section 300 at the housed position.

Pressing an eject button 322 on a front phnel 320
causes a sled motor 540 to rotate further in the
counterclockwise direction from its location of Fig. 33,
causing the optical pickup 500 to move outwardly of the
outermost periphery of the information recording area of the
CD-ROM 600. During this time, when the guide portion 513,
at the lower side of the optical pickup 500, pushes the push
section 812 of the lock arm 810, the lock arm 810 rotates

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



the front edge. Threaded hol es 534a and 535a are forned in the guide shaft
supporting section 534 and the sub-guide shaft connecting section 535,
respectively. The sub-guide shaft 532 has a guide section 532a fornmed by
bending a side edge of a long plate-like sheet netal into a U shape, and a
protrudi ng nmounting portion 532b forned continuously with the back end of
t he gui de section 532a. The front end_o t he guide section 532a is
integrally and continuously forned wth”the sub-guide shaft connecting
section 535 of the guide shaft supporting plate 533. The front end
of the guide shaft 531 is affixed to the guide shaft supporting section
534 of the34u de shaft supporting plate 533. The guide shaft 531 is
affixed to the_ _guide shaft supporting section 534 by any suitabl e neans,
such as by bon#Pe® dhesdosk fgm 10 modakep alpckydisfe feRIEGInGd t he
;}’gt g“ggg,E{‘ﬁ%ﬁ%ﬁ?tﬁ{%{ﬁOfgg?&APéfgéé‘vbﬁas Wi H6h81UsE 8Lalhgs58R0 ! Ng

from the engaging edge 821la of the engaging section 820, so
that the drawer section 300, which has been locked at the
housed position by the lock mechanism 8lla, is unlocked.
Unlocking the lock mechanism 800 causes the front end of the
drawer section 300 to protrude from the outside housing as a
result of the action of the extension coil spriqg 317a.

During this time, the clockwise rotation of the sled
motor 540 causes the optical pickup 500 to move to, for
example, a location corresponding to the innermost periphery
of the information recording area of the CD-ROM 600, that is
to a location where TOC of the CD-ROM can be read. This
causes the guide portion 513, at the lower side of the
optical pickup 500, to separate from the back side of the
push section 812 of the lock arm 810, as a result of which
the lock arm 810 fhat 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
Ssection 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.



shaft -assenbly 530 is forned. The nounting portion of the guide shaft
supporting plate 533 is affixed, by any suitable neans such as by
screwing, to the bottom surface of an edge of the sub- chassis 410 in
correspondence with the center of the front edge of the pickup opening
412a. Adjuster screws 537 and - 24
537, forned at |ocations corresponding to the | ocations of the threaded
hol es 534a and 535a in the sub-chassi s, g€ inserted into the screw
receiving holes 413 from above the screw receiving holes 413, and are
separately screwed into

As can be understood from the foregoing description,
according to the disk drive of the present invention, the
unlocking means (the unlocking arm in the first embodiment,
and the guide portion 513, at the lower side of the optical
pickup 500, in the third embodiment) which operates as a
result of driving power of the sled motor 540 unlocks the
locking mechanism which has been locking the tray 310
completely housed in the outside housing 200, thereby making
it unnecessary to provide a drive source which is designed
specifically for unlocking the locking mechanism.

For this reason, it is not necessary to provide space
for a drive source which is designed specifically for
performing an unlocking operation, thereby reducing the size
of the disk drive, and, particularly, making it easier to
reduce the thickness of the disk drive and allowing use of
fewer parts.

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

Although in each of the above-described embodiments the
locking mechanism is unlocked when the optical pickup 500
moves outwardly of the outermost periphery of the
information recording area of the CD-ROM 600, the present

invention is not limited thereto. Therefore, in other



the threaded hol es 534a and 535a. (Refer to Fig. 20.) Since the guide
shaft supporting plate 533 is nmade of a springy sheet netal, when the

adj uster screws 537 are screwed into the threaded hol es 534a and 535a, the
gui de shaft supporting section 534 and the sub-guide shaft connecting
section 535 nove closer to the sub-chassis 410, whereas when the adjuster
screws 537 are screwed outward in the threaded holes 534a and 535a, the
gui de shaft supporting section 534 and jhe_sub-guide shaft connecting
section 535 nove away fromthe sub-chassis 410. The back ends of the
gui de 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 recei vitbedinents /ahe logking imgpehanismHige be nkeckedavBernsheor ned
on the top surface of the stator, base 422, from above the recejver section
414, and a PRECak BICHID MR ioMardliich e HRRHEeFbweeriRheTE of

| ocati on
the information recording area of the CD-ROM.

In addition, although in the foregoing description the
present invention was applied to a CD-ROM drive, it may be

applied to other types of disk drives in other embodiments.



adj acent 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 - 25 - by
screwi ng the nounting portion 532b at the back end of the sub-guide shaft
532 into the stator base 422 (see Fig. 19). Figs. 21 to 23 are views

showi ng the assembled structure of the ggvabl e base 510 and a rack nember
550 described later. Protruding guide sections 511 are formed at the
right end of the novable base 510, with a connecting section 512, having a

connecting hole 512a forned therein,
WHAT IS CLAIMED IS:

1. A disk drive, comprising:

a turntable for holding and rotating a disk:

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

a feed motor for moving said pickup, said feed motor
including a drive gear section, which engages a rack of said
pickﬁp, and a rotor, 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 holding the disk, said tray moving
between a location where said tray is drawn out from an
outside housing and a location where said tray is housed in
the outside housing: wherein the guide shaft moves parallel
to the disk held on said turntable and is inclined with

respect to a direction of movement of said tray.

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

to the outer periphery of an information recording area of

is Sheet Has Been Replaced
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bei ng - forned between these guide sections 511. Quide holes 511a are forned
coaxially in the guide sections 511, respectively. (Refer to Fig. 23.)

Gui de portions 513, which are spaced in the vertical direction and
protrude parallel to each other, are fornmed at the left end of the

novabl e base 510. The guide shaft 531 is slidably inserted into the
guide holes 511a in the novabl e base 510, and the guide portions 513 of

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

i dabl v abl I h id haft 531 h b- gui d f
dao 0 © e Gl T JRovid s RdtRn TR AR e HRORET R chup
500 with S (o f}.a%%eR%\é qneoQFeQnde%tp b r]Lﬁ‘he rack.

4, A disk drive, comprising:

a turntable for holding and rotating a disk:

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

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

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

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

to come into contact with and separate from the disk.

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

second adjuster screw, said first adjuster screw being used

This Sheet Has Been Replaced
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degree of vertical ness of the |aser beam gathered and concentrated on the
CD-ROM on the turntable 420, with

26 - respect to the CO-ROM that is on the degree of vertical ness of the
optical axis of the objective lens 520 with respect to the CD-ROM on the
turntabl e 420. Therefore, it is necessary to nake adjustnents or

performthe so-called skew adjustnent in order to make the optical axis of
the objective | ens 520 perpendicular te #ie- CD-ROM on the turntable 420.
The aforenmenti oned skew adjustnment is performed with

for adjusting a space between the supporting section of said
first guide shaft, supported by said supporting plate, and
the chassis, and said second adjuster screw being used for
adjusting a space between the supporting section of said
second guide shaft, supported by said supporting plate, and

the chassis.

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

integrally formed with said supporting plate.

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

surface of the disk that the light beam is irradiating.

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

motor that causes rotation of said turntable.

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

one of said first guide shaft and said second guide shaft is
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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 gui de shaft

531 and/or the sub- guide shaft 532 and the sub-chassis 410. - As
menti oned above, since the turntable 420 is integrally formed with the

spindle notor 421 that is affixed to the stator base 422, the disk-placing
pl ane of the turntable 420 and the spi-ndlge-notor 421 pl aci ng pl ane of the

stator base 422 can be considered as being parallel to each other, so that

a line connecting the back end of the guide shaft 531, affixed to the
stator base

h b-qgui d haft 532 can be
consi der ed Eégé%?ﬁgg %§$%£$§raf@gFﬂgfﬁ$§§tZﬁﬁkgﬁéb§|%n@eBFdPﬁggggfngggae
' j i - he, f t d. of .t he,  gui sha
gﬁgior thepggg@%ﬁpggtgﬁaﬁ§lggéeg%%%Iéghéggﬂfe%%}%s?ﬁEﬁFggFlﬁﬁesgﬁfic&Pd
pi ckup 500 £888 L8cSHRPGLI&E Diart.

10. A disk drive according to Claim 9, wherein said

bent portion is formed integrally with the chassis.

11. A disk drive, comprising:

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

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

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

a turntable for holding and rotating the disk;

a pickup for reading information carried by a signal
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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- 27 -° the guide shaft 531 and the sub-guide shaft 532. In other words,
separately adjusting the height of the front end of the guide shaft 531
and t he sub-gui de shaft 532 enables skew adjustnent in a tangenti al

direction,

and adjusting the height of the guide shaft 531 and the

sub-gui de shaft 532 at the sane tinme by the sane anmobunt enabl es skew

adj ust nent

in a radial direction. A description will now be given of

t he mechani smfor noving the optical Pi cfgip. 500 in a radial direction of a
CD- ROMon the turntable 420. A notor-supporting plate 541, which
supports a sled

R T

result of driving said feed motor.

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 means which
engages said cam means when said pickup moves outwardly of
an information recording area of the disk, said arm means
moving said locking mechanism in a direction that allows

said locking mechanism to be unlocked.

13. A disk drive according to Claim 11, wherein said
unlocking means is provided at said pickup, and unlocks said
locking mechanism when said pickup moves outwardly of the

information recording area of the disk.
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mot or 540, is affixed to the bottomsurface of the sub- chassis 410, and
the sled notor 540 is positioned at the sled notor opening 412c. A drive
gear section 542 is forned at an outer periphery of a rotor 540a of the
sled notor 540 so as to extend along substantially half the circunference
of the sled notor- 540. A release camsection 543 is formed in contact with
a side edge of the drive gear section 540 at a countercl ockwi se direction
side, as seen from above the drive gear section 542, and is substantially
trapezoidal, as seen fromthereabowmsr\prIvEr end face 543a thereof is
| ocated on the same circunference as that of the addendum circle of the
drive gear 542, and the stem of thelxﬂé¥E§?Tcan1section 543 is | ocated on
the sane circunference as that of the deddéendumcircle of the drive gear
section 542 (see '
A disk drive including a turntable for holding and

rotating a disk, a pickup for reading information carried by

a signal and/or recording information carried by a signal to

the disk by moving the pickup in a radial direction of the

disk that is held and rotated by the turntable, and a feed

motor for wmoving the pickup. A drive gear section, which

engages a rack of the pickup, is integrally formed with a

rotor of a sled motor. An axis of rotation of the sled

motor is disposed parallel to an axis of rotation of the

turntable. The disk drive makes it possible to perform

seeking operations at a high speed, to reduce errors in

movement of the pickup, and to achieve size reduction.

FIGURE 16
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- 28 -° Figs. 10 and 11). As shown in Figs. 21 to 23, a rack nenber
550 is connected to the optical pickup 500. The rack nmenber 550 is
made of synthetic resin, with rack teeth 551a formed, in a | ongitudinal
direction, at one face of a rack section 551 having an el ongated

pl ate-1i ke 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 forned,ﬂyz h a connecting pin 552a being
vertically provided at one end of the‘Connecting portion 552. Inverted

L- shaped engaging portions 553 are fornmed on both sides of the connecting

FIG. 1




portioh 552, in a plane in which the connecting portion 552 is forned.

The engagi ng portions 553, fornmed on the rack nenber 550, slidably engage
t he guide shaft 531, and the connecting pin 552a, provided at the
connecting portion 552, engages a connecting hole 512a in the novabl e base
510 of the optical pickup 500, whereby the novabl e base 510 and the rack
menber 550 are integrally noved so as to be guided by the guide shaft 531
and the sub-guide shaft 532. The rack teeth 55l1a of the rack nmenber 550
engage the drive gear section 542. Aczmsdingly, driving the sled notor 540
rotates the drive gear section 542, causing the rack nenber 550 to nove
forward. Integrally therewth, the cF_tIiGaI @ckup 500 is
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- 29 -7 guided by the guide shaft 531 and the sub-guide shaft 532 and
moves in a radial direction of a CO-ROMon the turntable 420. A
description will now be given of the mechanismfor 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, fornmed 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 sypgprt section 351 fornmed at the
front end thereof. The support section 351 has a cylindrical shape that
extends vertically. A push section 352 is fornmed so as to protrude

i nwar dl y




froma portion, located slightly towards the support section 351 fromthe
center of the unlocking arm 350, of the top ~edge of the unl ocking arm 350.
An inclined face 352a, which extends towards the back as it protrudes, is
formed at the front face of the push section 352. A pushing section
353 is forned at the outer side of the rear end of the unlocking arm 350,
that is, it formed in such a manner as to protrude downwardly from and
outwardly of the | ower edge, in an opposite direction fromthe center of
the arcuate shape. A pushing face 353a, which is displaced dowmmwards as it
extends outwards, is fornmed at the 4/28

FIG. 7
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- 30 -° upper. face of the pushing section 353. A support shaft 416,
which is vertically forned along an edge of a sled notor opening 412c in
the sub-chassis 410, is rotatably fitted into the support section 351 of
the wunl ocking arm 350, whereby the unlocking 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 unlocking arm350 is |ocated in the
gap between an edge of the sled notor opening 412c of the sub-chassis 410
and the rotor 540a in the sled notor; that the push section 352 is |ocated
in a cutout 412d in the edge of the sl not or openi ng 412c; and that the
pushi ng section 353 is located in a cutout 54l1a in the notor supporting

pl ate 541. Wen an end of the unlocking arm 350 is rotated towards the

sl ed notor, the pushing section 353 cones into contact with

FIG. 8
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t he back edge. of the cutout 541b, thereby limting
direction, so that the unlocking arm 350 will not

the rotor 540a of the sled notor 540. The pushing
unl ocki ng arm 350, positioned in this manner, has
to conme into contact with the push portion 333 of
t herebel ow or to be |located in the vicinity of the
| ock arm 331. A description will now be given

rotation in that

cone into contact with
face 353a of the

one end di sposed so as
the lock arm 331 from
push portion 333 of fhe
of an unl ocki ng

operation by the above-described unl ocking nechanism wth

- 31 - 6/28
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reference to Figs. 25 to 27. As shown in Fig. 25, when the optical

pi ckup 500 is  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 clockwise direction side is |ocated near the push
section 352 of the wunlocking arm 350 at the countercl ockw se direction
side, whereas, as shown in Fig. 26, when the optical pickup 500 is at the
out ernost periphery of an information recording area of the CD ROM 600,
the rel ease cam section 543, provided at the rotor 540a of the sled notor
540, is located near the push section, of the unl ocking arm 350, as
viewed from the clockw se direction si‘de. Accordingly, during the tinme in
whi ch the optical pickup 500 is reading a signal fromthe CD ROM 600,
novenent of the rotor 540a of the sled notor 540 in no way affects the

unl ocki ng ar m 350. Pressing the eject button 322 on the front panel
320

FIG. 10




causes the sled notor 540 to further rotate counterclockwi se fromits
position shown in Fig. 26, so that the optical pickup 500 npbves outward
fromthe outernost periphery of an information recording area of the

CD- ROM 600. Meanwhile, as shown in Fig. 27, the rel ease cam section 543
pushes the inclined face 352a of the push section 352 of the unl ocking
arm 350, causing the unlocking arm 350 to be rotated slightly clockw se,
as viewed fromthe top thereof. - 32
- Rotating the unlocking arm 35);2d ockwi se causes the portions that
are higher than the pushing face 353a to

FIG. 11
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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 arm331 rotates upward (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 front end of the drawer section 300
to protrude fromthe outside housing 200. | medi ately after the
drawer section 300 protrudes from th si de housing 200 the sled notor
540 rotates cl ockwi se, which causes tHe optical pickup 500 to nove, for
exanple, to a location in correspondence with tle innernost periphery of
an information recording area of the CD-RCNEBéé,gahaI isto a location
where TOC of the CD-ROM can be read. Th”§’b§p S
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the rel ease cam section 543 to nove away fromthe push section 352 of the
unl ocki ng arm 350, so that the resilient force of the conpressive coi
spring 340 causes the lock arm 331 to nove back to its original position,
that is the engaging pawl 332 to return back to the position where it can
engage the engaging protrusion 216 of the outside housing 200. The force
of novenment thereof acts on the - 33 -
pushi ng face 353a of the pushing section 353 through the push portion 333
of the lock arm 331, causing the unlocking arm 350 to rotate to a |ocation
where it can contact the back edge afpspbpe cutout 541b in the notor
supporting plate

FIG. 13

215 331 216b

216
216a

210

AW U N O L L WO T " "W N |

336

DS N

338

SN NN NS

A

k.

AN
w
(0]
(<o
Qo

z
&

N -

A, \H////L

%\\\{?\\\\\\;\\\/\ )3\\\\\\\?
310 335 323 318 320

—




541. .\When this causes the drawer section 300 to be pushed again into the
out si de housi ng 200, a | ocking operation is performed-to keep the tray 310
conpl etely housed in the main space 230 in the outside housing 200, that
istolock it in the housed position. Since the horizontal wi dth of the
tray 310 is smaller than the dianeter of the CD-ROM 600, the right side
of the CD-ROM 600, placed on the turntable 420, extends beyond the right
side of the tray 310. Therefore, when the tray 310 is housed in the
out si de housing 200, the portion of the CD-ROM 600 extending beyond the
right side of the tray 310 is placedyibhin a disk auxiliary space 231 in
t he out si de housi ng 200. In the éb&ve descri bed CD-ROM drive 100, the
drive gear section 542, which engages the rack section 551 of the optical
pi ckup 500, is provided integrally ;rc;the rptor 540a of the sled notor
540, so that the rotation of the SIE: Zf _
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motor 540 is directly tra
section 551 of the optica
drive gear section 542,

nsmtted to the drive gear section 542. The rack
| pickup 500 is noved forward by neans of the
t hereby shortening the seek tine of the optical

pi ckup 500 and allow ng rapid seek operations.
- 34 - I n addi ti on,
in the area extending fromthe sled notor 540 to

si nce not hi ng whi ch causes backl ash is

provi ded
the drive gear section

pi ckup 500 with respect to the

542, error in novenent of the optical

sl ed notor 540 becones very snall,

t her eby

anount of rotation of the

al l owi ng accurate seek operations. Fﬂ&&&gr, a mechanismfor elimnating

FIG. 16
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backl ash, required in conventional disk drives, does not have to be

provi ded, thereby reducing the nunber of parts, costs, and-disk drive

si ze. Still further, according to the foregoi ng enbodi nents, when
the drive gear section 542 is disposed in correspondence with about the
center of the range of novenent of the rack section 551 while the optical
pi ckup 500 noves fromthe inner periphery to the outer periphery of an

i nformation recording area of the recording nediumdisk 600, it is
possible to reduce the length of the rack section 551 to the m ninum
required. Still further, when thf3?%§ection of novenment of the
optical pickup 500 is set obliquely to e direction of novenent of the
drawer 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 novenent of the drawer section 300, so that the sled notor

541 —]

353

PR PR
- ~

-
o




540 i s di-sposed in a triangul ar dead space produced at the sub-chassis
410, it is possible to reduce the horizontal .

- 35 - width of the tray 310, that is the size of the drawer section 300
in a direction perpendicular to the direction of novenent thereof.

In the foregoing enbodinents the drive gear section 542 was forned
integrally with the rotor 540a of the sled notor 540. Al that is required
is that the drive gear section be integrally formed with the rotor, so
that, for exanple, with the rotary shaft of the rotor being formed so as

to protrude 14/28
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towards or away fromthe rotor side, the drive gear section nay be
press-fitted and affixed to the rotary shaft. In the above-descri bed
di sk drive 100, skew adjustnent of the optical pickup 500 can be perfornmed
by adjusting the space between the sub-chassis 410 and the adjustnent end
of the guide shaft 531 and/or the adjustnent end of the sub- guide shaft
532 as a result of rotating the adjuster screw 537 and/or the adjuster
screw 537. Therefore, even if the sub-chassis 410 is not that flat or that
precise as to dinmension, the |aser beans fromthe optical pickup 500 can
be kept vertical wth respect to the information recording surface of the
CD-ROM 600 that it is irradiating. Thigj/' ults in increased yield of the
sub-chassis 410, making it possible to reduce costs and produce a greater
nunber of disk drives. In the above-descri bed enbodi nent, although

t he

FIG. 19
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adj ustirent ends of the guide shaft 531 and the sub-guide " _

- 36 - shaft 532 were supported at the sub-chassis 410 through the " guide
shaft supporting plate 533, they may be supported directly by the
sub-chassis 410 in such a manner that the space therebetween is

adj ustabl e, without the use of guide shaft supporting plate 533. In
addition, in the above-described enbodi nent, although the |ocations of the
adj ust mrent ends of both the guide shaft 531 and t he sub-gui de shaft 532
were adjustable, in other enbodi nents either one of them may be nade

adj ust abl e.
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Figs. 28 and 29 are views showi ng a second enbodi nent of the present
invention. The second enbodinment primarily differs fromthe first

enbodi mrent in the formof the sub- guide shaft. The other parts are al nbst
the sane as those of the first enbodi nent. Therefore, only the

aforenentioned dissimlar part will be described in detail. OQher parts
corresponding to those of Fig. 1 are given the sane reference nunerals,
and will not be described bel ow. A gui de shaft 710, which is nade of a

nmetal 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
gui de shaft 710 being affixed to the bottom surface of the sub-chassis
410. A sub-gui de shaft 720 is int¥elgfZ |y formed with the other side
edge of the opening 412 of the sub-chassis 410.

FIG. 21
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- 37.-° More specifically, an edge of the opening in the sub-chassis 410
is bent into an L shape in transverse cross section, and the outer edge of
part 721 which extends horizontally from the bent edge is bent upward into
t he shape of an inverted U in transverse cross section from bel ow, whereby
t he sub- guide shaft 720 is forned. The guide shaft 710 is slidably
inserted into guide holes 511a and 511a of the optical pickup 500, and
guide portions 513 and 513 are in slidable contact with the upper and

| ower faces of the sub-guide shaft 720, whereby the optical pickup 500 is
novable in directions in which it conmes into contact wth and separates
fromthe turntable 420. 18728 :

FIG. 22
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Figs. 30 to 32 are views showing different nodifications of the sub-guide
shaft. Fig. 30 is a view showi ng a sub-guide shaft 730 that is forned
by bending a sheet netal into a U shape in transverse cross section.

Fig. 31 is a view show ng a sub-guide shaft 740 that is fornmed by folding

a sheet netal upon itself. Fig. 32 is a view showi ng a sub-gui de shaft
750 fornmed by bending a sheet netal into a substantially cylindrical
shape. Qovi ously, the nodified sub-guide shafts 730, 740, and 750,

shown in Figs. 30 to 32, respectively, are applicable, not only to the
second enbodi nent, but also to the fi1g8§28
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- 38 - enbodi nent . As can be understood fromthe foregoing
description, in the above-described optical pickup 500 guiding nmechani sm

t he sub-guide shaft is forned by bending a sheet nmetal, so that when it is
formed into a cylindrical shape it can be produced at a relatively |ow
cost. In addition, since netal sheet is used as material, the sub-guide
shaft has sufficient strength and has good tenperature characteristics.

As regards the way in which the optical pickup 500 can be nade to occupy
only alimted location, either the guide shaft 531 or the guide shaft 710
is formed into a cylindrical shape in order to limt the |ocation

occupi able by the optical pickup 50Gdpell directions perpendicular to a
direction of novenent thereof, so that no problens arise

FIG. 24
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when .the sub-gui de shaft 532, 720, 730, 740, or 750 is used to lint the
| ocati on occupi abl e by the optical pickup 500 in all directions
perpendicular to the direction in which the guide shaft 531 or the guide
shaft 710 is disposed. A description will now be given of a third
enbodi nent of the present invention with reference to Figs. 33 and 34.
The disk drive of the third enbodiment differs from that of the first
enbodi ment in the | ock nechani smand the Unl ocki ng mechani sm used for

unl ocking the | ock mechani sm which |locks the tray at the housed position.
The parts other than the | ock nechan5i75§nd t he unl ocki ng nmechani sm

- 39 -
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are essentially the sanme. Therefore, only the lock and the unl ocking
mechani sns will be described in detail below. The parts corresponding to
those of the first enbodiment are given the sanme reference nunerals as
those given to the corresponding parts of the first enbodi nent, and w ||

not be described bel ow. The | ock mechani sm 800 of a CD-ROM drive 100A
conprises a lock arm810 provided at a tray 300, and an engagi ng section
820 provided at a bottom chassis 210. The engagi ng section 820 is a

plate-like section formed vertically froma |ocation near the left side
face 214 of a main section 211 of the bottom chassis 210. It has a main
section 821 and an inclined section 8%% at is integrally fornmed with the
mai n section 821. The nain section 82 extends in the forward-and-backward

direction, and the inclined section 822 extends froma front edge of the

FIG. 26
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secti-on 821 forwardly and slightly leftwards. The back edge 82la of the
mai_n section 821 serves as an engagi nhg edge. The | ock-arm 810 is |ong
and extends substantially in the forward-and-backward direction, and is
rotatably supported at a portion near the left edge of the | ower surface
of the tray 310. A tension coil spring (not shown) is associated with the
| ock arm 810 which is biased thereby so as to be rotated countercl ockw se
as seen from above the |ock arm 810.

- 40 - - An engagi ng pawl 811, which engages the engagi ng edge

23/28
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82la-.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 pawl 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 81la. O the guide portions 513 of the optical

pi ckup 500, the |ower guide portion 513 serves as unl ocki ng neans. As
t he drawer section 300 is pushed into the outside housing 200, the

i nclined face 811b of the engaging pawl 811 of the |lock arm 810 cones into
contact with the right side face of elg28nclined portion 822 of the
engagi ng section 820, and is pushed towards the right by the right side
face of the inclined section 822. The |ock arm 810, along with the drawer

section 300, noves towards the backpl@ of2t8e
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out si de housing 200, while it rotates slightly clockw se. Thereafter, at
the sane tinme that the drawer section 300 reaches its housed position, the
engagi ng face 811a of the lock arm810 arrives at a |location correspondi ng
to the |location of the engagi ng edge 82la of the engaging section 820.
Therefore, the lock arm 810, as a result of being biased, rotates
countercl ockwi se, as seen from above the

- 41 - | ock arm 810, whereby the engaging face 81la of the | ock arm 810
engages the engagi ng edge 82la of the engaging section 820. This causes
the drawer section 300 to be | ocked a®B3f3f
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housed position. A description will now be given of how the above-
descri bed | ocki ng mechani sm 800 i s unl ocked. ‘As shown in Fig. 33, when
t He 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
near the back side of a push section 812 of the |ock arm 810. Therefore,
when the optical pickup 500 is reading information carried by a signal
fromthe CD-ROM the novenment of the26g2Bcal pickup 500 in no way affects
the |ocking operation of the |Iocking nechanism 800 which | ocks the drawer
section 300 at the housed positioq:J(§4 Egefsing an eject button 322 on a
front panel 320 causes a sled notlo 0 otate further in the

countercl ockwi se direction fromits |location of Fig. 33,
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causing the optical pickup 500 to nove outwardly of the outernost

peri phery of the information recording area of the CD ROM 600. During this
time, when the guide portion 513, at the |ower side of the optical pickup
500, pushes the push section 812 of the lock arm 810, the | ock arm 810
rotates clockw se, as seen from above the | ock arm 810 (refer to Fig.

- 42 - 34). When the |l ock arm 810 rotates cl ockw se, the engagi ng
face 8lla thereof rotates towards the right and di sengages fromthe
engagi ng edge 82l1la of the engagi ng section 820, so

27/28
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t hat -t he drawer section 300, which has been | ocked at the housed position
by “t he | ock nechani sm 811a, is unlocked. Unlocking the |ock mechani sm 800
causes the front end of the drawer section 300 to protrude fromthe

out side housing as a result of the action of the extension coil spring
317a. During this tine, the clockw se rotation of the sled notor 540
causes the optical pickup 500 to nove to, for exanple, a location
corresponding to the innernost periphery of the 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 }585“ the |l ower side of the optica
pi ckup 500, to separate fromthe back side of the push section 812 of the
|l ock arm 810, as a result of which the lock arm 810 that is biased by the
tension coil spring rotates back to its original position, that is to the
| ocati on where the engaging face 81la of the engaging paw 811 can engage
t he engagi ng edge 82l1la of the engaanFG 34

811

811b

821a—
821—1

800—~—

812 — ~——549
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section 820 of the outside housing 200. -Therefore, when the drawer segdbomn; -,
300 i s pushed into the outside housing 200, the |ocking_mechani sml ocks

the tray 310 conpletely acconmmpdated in a nmin space ) 1Qurgi-ge

housi ng 200. P i@%ﬁmwr{ be
understood fromthe foregoing description, according tjo the disk drijvg of
the present invention, the unlocking neans (the unldcKi nd 7a%6Vi1998 he fir st
enbodi ment, and the guide portion 513, gty the |ower |siide of the optical
pi ckup 500, in the third enbodi nent) which operates gs a result of driving
power of the sled notor 540 unl ocks the

v

to cover it, whereby an opening is formed at the front side,
so that a main space 230, for accommodating a drawer section
to be described later, and a disk auxiliary spac¢e 231, which
extends towards the right and continuously from the upper
end of the right edge of the main space 230, are formed.

A guide member 240L (shown in Fig. 4) and a guide
member 240R are affixed at the left and right sides,
respectively, of the main space 230. The.guide members 240L
and 240R are symmetrically formed of synthetic resin on the
left and right sides and are U-shaped in transverse cross
section, and are affixed to the bottom chassis 210 so that
their open sides face each other. Stoppers 242, which
protrude slightly upward, are formed at about the middle, in
the forward-and-backward direction, of an edge of the
opening at each of bottom sides 241 of the guide members
240L and 240R, respectively. (These guide members 240L and
240R are formed 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.
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| ocki ng mechani sm whi ch has been | ocking the tray 310 conpletely housed In
t he outsi-de housing 200, thereby making it unnecessary to provide a drive
source whi'ch is designed specifically for unlocking the |ocking nechani sm
For this reason, it is not necessary to provide space for_a drive source

whi ch i s designed specifically for performng an unl ocki of ?ﬁf }%‘“T?Vq
t hereby reducing the size of the disk drive, and, partic : ;;ﬁg;ﬁ 1ERT
easier to reduce the thickness of the disk drive and all pw ng use of

f ewer

parts. In the case where a séierioid or the like |s1®duL %99 s

t o shock,

possi ble to prevent the | ocking nechanismto be unlocked# unexpect edl y dde

Al t hough WHASACES CTLATMERDDS e- descri bed enbodi nents the
i s unl ocked when the optical pickup 500

Sheet Has Been Replaced

T I

t hereby ensuring |ocking of the tray at its hgused posrtiom

locking nmechani sm

1. A disk drive, comprising:

a turntable for holding and rotating a disk:

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

a feed motor for moving said pickup. said feed.motor
including a drive gear section, which engages a rack of said
pickﬁp, and a rotor.; and wherein said drive gear section
integrally rotating_&ith the rotor of said feed motor whereby
the rack of said pickup is directly moved by said feed motor.

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

respect to a direction of movement of said tray.

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

to the outer periphery of an information recording area of

//ll/ll////l//lll////l/l/lllli eras

ta [ =)94

Il

|



noves outwardly of the outernost periphery of the |nfornat|on recordlng

area-of ‘the €D-ROM600, the present invention is not I|n‘? ‘uc.
\.b 1

Therefore, in other
enbodi nents the | ocking mechani sm may be unl ocked when th

noves inwardly of the innernost periphery of the infornmal

area of the CD ROM In addition, although in the for
the present invention was applied to.a P ROMdrive, it
ot her types of disk drives in other enbodi nents.

D
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optl
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cAl prckup”

the disk, the drive gear section is positioned at about the

center of range of movement of the rack.

4, A disk drive, comprising:

a turntable for holding and rotating a disk:

a pickup for reading information carried by a signal

from and/or recording information carried by a signal to the

disk held by said turntable:

a feed motor for moving said pickup in a radial

direction of the- disk held by said turntable:

a first guide shaft and a second guide shaft for

guiding said pickup, with one end of at least one of said

first guide shaft and said second guide shaft being fixed:

and

positioning adjusting means for displacing the other

end of at least one of said first guide shaft and said

second guide shaft in a direction that allows the other end

to come into contact with and separate from the disk.

5. A disk drive according to Claim 4, wherein said

position adjusting means comprises a resilient supporting

plate, mounted to a chassis, for supporting a movable end

side of said first guide shaft and a movable end side of

said second guide shaft; and a first adjuster screw and a

second adjuster screw, said first adjuster screw being used

"R o o



assenbly for holding and.rotating a disk; a pickup,
said turntabl e assenbly, for reading information carried
and/or recording information carried by a signal to the
said pickup in aradial direction of the disk as said p
al ong a guide shaft; and a feed notor for noving s
f eed notor

CLAI VB: 1. A disk drive, conprising: _ a_turnt

abl e

R

Tl

=~ —

pi ckup,

sk by novi ng
upGiAFERartred

sai d

- 4 -

produce disk drives in large quantities, and increasing

costs.

SUMMARY OF THE INVENTION

Acqordingly, it is an object of the present invention
to make it possible to perform high-speed seeking operation,
to reduce the amount of error in the movement of the pickup,
and to achieve size reduction.

It is another object of the present invention to make
it possible to easily perform skew angle adjustment.

According to the invention, there is provided a disk
drive, comprising: |

a turnfable assembly for holding and rotating a disk;

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

a feed motor for moving said pickup, said feed motor
including a drive gear section, which engages a rack of said
pick-up, and a rofor; and

wherein said drive gear section integrally rotates with
the rotor of said feed motor whereby the rack of said pickup

is directly moved by said feed motor.




Including a drive gear section, which engages a rack of said pickup, and a
rotor; and wherein said drive gear section integr r-ot-at: i1

the rotor of said feed notor whereby the rack of said p RE&EA(EL ﬁﬁir1&$€D
novéd by said feed notor. 2. A disk drive ag erlng to claim
1, further <conprising a tray for holding the disk, saldjt HBV%H?
between a | ocation where said tray is drawn out from an EeuSIde HoUSi n
and a location where said tray is hausped in the outsidée heustfr '

t he gui de shaft noves parallel to the disk held on sai@ turntable and is
inclined with respect to a direction of novenment of said tray. -

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

invention to perform skew adjustment.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an efnbodiment of an
entire disk drive in accordance with the present invention,
with the tray being in a housed state.

Fig. 2 is a perspective view of the entire disk drive,
with the tréy being in a'drawn—out state.

Fig. 3 1is 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 1is a perspective view of the left guide member
and the left rail member combined together, when the tray is
in the housed state.

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



- 45- CLAI VE: ' 1. A disk drive, conprising: a turntable
assenbly for holding and rotating a disk; a pi ckupr—whi-ch-i-s-hel-d-hy
said turntable assembly, for, reading i nformation carri @F%A{E}@Mﬁé Thiagle
and/or recording i nfor mation carried by a signal to the drsk— "rrUW‘nt
said pickup in a radial direction of the disk as said pICkH fi'ciﬂ dgd
al ong a guide shaft; and a feed notor for novingls & up“‘v"sal d
feed nmotor including a drive gear secig an, whi ch enga

pi ckup, and a rotor; and

CLAIMS:

1. A disk drive, comprising:

a turntable assembly for holding and rotating a disk:;

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

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

wherein said drive gear section integrally rotates with
the fotor of said feed motor whereby the rack of said pickup

is directly moved by said feed motor.

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

respect to a direction of movement of said tray.

L



wherein said drive gear section integrally rotates with the rotor of said

feed notor whereby the rack of said pickup is directly no
not or . 2. A disk drive according to claim 1
conprising a tray for holding the disk, said tray noving

| ocation where said tray is drawn out fron1an out si de hou
location where said tray is housed in the outside housing
gui de shaft noves parallel to the disf held on said turnt
inclined with respect to a direction of novenment of said

g
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bef ween a ™~

LaNe-A

erelh“the

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

the disk, the drive gear section is positioned at about the

center of range of movement of the rack.
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- 46- 3. A disk drive according to claim1, wherein during the tine

i n which said pickup noves fromthe inner periphery to the-outer-periphery

of an information recording area of the disk, the drive ge&ﬁﬁ%é@ﬁﬂﬁﬁf[%ﬁﬁ
" positiohed at about the center of range of novenent of the rack-
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ABSTRACT

A disk drive including a turntable for holding and
rotating a disk, a pickup for reading inforﬁation carried by
a signal and/or recording inférmation carried by a signal to
thé disk by moving the pickup in a radial di;ection of the
disk that is heid and rotated by the turntable, and a fee@
motor for moving the pickup. .A drive gear section, which
engages a r;dk of the pickup, is integrélly formed with a
rotor of a sled motor. An axis of rotation of the sled
motor is disposed parallel to an axis of rotation of fhe
turntable. The disk drive makes it.possible to pexrform
seeking operations at a high speed, to reduce errors in

movement of the pickup, and to achieve size reduction.

FIGURE 16



