TITLE OF THE | NVENTION Recordi ng and/ or Pl ayback Devi ce BACKGROUND OF THE

I NVENTION 1. Field of the Invention The present invention generally
relates to a device for recording and/or playback of information signal to
and/or from a di sk-shaped recording nedium and nore particularly to a

pi ckup novi ng nmechani sm whi ch nmoves an opti cal pi ckup unit. This
application clains the priority of the Japanese Patent Application No.
P2003- 025239 filed on January 31, 2003 and No. P2003-415741 filed on
Decenber 12, 2003, the entirety of which is incorporated by reference
herein. 2. Description of the Related Art Some of the recent functionally
|nproved portabl e el ectronics such as a notebook conputer or the |Iike have

l.wve.knstalled therein. Wth such a functional
|rr8r o&éﬁﬁﬁobg&%mmoﬁel ectronics, it is demanded for these CR R RW
and DVD- rj.ves g.wite or read data at an inproved speed
or for thé&® @PPFaﬁaﬁ?c e‘&ﬂlfeé data to a DVD. The not ebook conputer of

a sna ' S can be carried nore easily and -
fﬁnvegéﬁﬁm b@%ﬁmgﬁh@m4 size, for exanple). Therefore,
e nqt ebo of smaller thickness and weight while it is
Ijunct ﬁonal %k 1&@%@@%" r’I%conl s al so demanded that the CD R RWor DVD ROM
pg;\;,e bl e. fi'%el pnre;[;er}l% 13\%1%?0%056&? y re atesq &lcvn:e grsfe%(q?ﬁngsanh/hdrrblgﬁback

of information signal to and/or from a disk-shaped recording medium, and more
particularly to a pickup moving mechanism which moves an optical pickup unit.

This application claims the priority of the Japanese Patent Application No.
P2003-025239 filed on January 31, 2003 and No. P2003-415741 filed on December 12,
2003, the entirety of which is incorporated by reference herein.

2. Description of the Related Art

Some of the recent functionally improved portable electronics such as a notebook
computer or the like have a CD-R/RW or DVD-ROM drive installed therein. With
such a functional improvement of the portable electronics, it is demanded for these
CR-R/RW and DVD-ROM drives to be able to write or read data at an improved speed
or for the DVD-ROM drive to rewrite data to a DVD.

The notebook computer of a small size (B-5 size, for example) can be carried
more easily and conveniently than a larger-size one (A4 size, for example).
Therefore, the notebook computer is of smaller thickness and weight while it is
functionally improved. It is also demanded that the CD-R/RW or DVD-ROM drive

used in the notebook computer should be designed as thin as possible.



An exanpl e of the conventional disk drives for recording or playing back
data to or fromCD-R RWand DVD-ROMis schematically illustrated in FIG

1. As shown, a disk drive of this type, generally indicated with a
reference nunber 300, includes a body 301, a disk tray 303 provided
novably between two positions, outer and inner, and having a concavity in
whi ch an optical disk 302 such as DVD or the like is to be received, and
an optical pickup unit 304 housed fromthe rear side of the disk tray 303
and which reads information signals fromthe optical disk 302 set on the
disk tray 303. FIG 2 shows the body 301 of the disk drive 300, not show ng
the upper half of the device body 301. The device body 301 is conposed of
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FIG. 2 shows the body 301 of the disk drive 300, not showing the upper half of

the device body 301. The device body 301 is composed of a pair of halves, upper

and lower, which are buttjoined to each other. The lower half indicated with a

reference number 307 is open at the front end 307a thereof for movement of the disk

tray 303, and a guide member 308 provided along each of mutually opposed lateral

edges 307b and 307c¢ thereof to guide the movement of the disk tray 303. The lower

half 307 has disposed at the rear end 307d thereof a printed wiring board 309 formed

from a so-called rigid substrate having formed thereon various circuif patterns on

which there are electronic parts such as a connector for connection to a host apparatus

and the like. The printed wiring board 309 has connected thereto an FPC (flexible

printed circuit) 310 for connection to the optical pickup unit 304 housed in the disk

tray 303.

As shown in FIGS. 3 and 4, the optical pickup unit 304 includes an iron-made

base chassis 315 as a body of thereof and having a disk table assembly 313 provided



thereon, a pair of guide rails 316 installed to the base chassis 315, a

pi ckup base 317 having provided thereon an objective | ens 312 whose
novenent is guided by the guide shafts 316, and a pi ckup novi ng nmechani sm
318 which noves the pickup base 317 on and along the guide shafts 316. A
cover nmenber 320 is fixed with a binding screw or the like at a side the
optical pickup unit 304 where the optical disk 302 is to be placed. The
cover nmenber 320 has forned therein an opening 321 through which the
objective lens 312 and disk table 313 included in the optical pickup unit
304 are exposed. The cover nenber 320 is fornmed fromal um num (Al'), for
exanple. It should be noted that the optical pickup unit 304 has a
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313 included in the optical pickup unit 304 are exposed. The cover member 320 is

formed from aluminum (Al), for example. It should be noted that the optical pickup

unit 304 has a metallic bottom plate 322 provided on the bottom thereof. The bottom

plate 322 is fixed with a binding screw to a compartment 325 of the disk tray 303.

The optical pickup unit 304 is held between the bottom plate 322 and disk tray 303.

The above base chassis 315 includes an iron-made frame 327. The frame 327 is

shaped to have a generally rectangular form. It has formed therein an opening 328

through which the objective lens 312 on the pickup base 317 faces directly the signal

recording surface of the optical disk 302. The opening 328 is shaped to have a

generally rectangular form in which the pickup moving mechanism 318 to move the

pickup base 317, pair of guide shafts 316 and the pickup base 317 supported on the

guide shafts 316 are disposed. Also, the opening 328 is extended at one longitudinal

end thereof a generally circular cut 329 in which there are disposed the circular disk

table 313 on which the optical disc 302 is placed and a spindle motor (not shown)



which rotates the disk table 313. It should be noted that the base chassis
315 has fixed thereto a rigid substrate (not shown) having a connector 354
for connection of one end of the FPC 310 for connection of the printed

Wi ring board 309 disposed in the body 301 of the disk drive 300 and the
optical pickup unit 304 to each other. The pickup base 317 to wite or read
I nformation signals to or froman optical disk placed on the disk table
313 has installed thereon at least a |light source (not shown) such as a
sem conductor | aser, objective lens 312 to focus a light beans emtted
fromthe |light source onto the signal recording surface of the optical disk
302, a photodetector (not shown) to detect a return light fromthe
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emitted from the light source onto the signal recording surface of the optical disk 302,

a photodetector (not shown) to detect a return light from the recording surface of the

optical disk 302, and a drive system which moves the objective lens 312 toward and

away from the optical disk 302 (in the focusing direction) and across the optical disk

302 (in the tracking direction). Also, the pickup base 317 has an insertion hole 317b

formed in one longitudinal end portion 317a thereof and through which the guide shaft

316 is passed, and an engagement piece 330 formed at the other end 317c thereof

opposite to the end portion 317a and which is engaged on the guide shaft 316.

As shown in FIG. 5, the pickup base 317 includes also an engagement member

332 adjacent to the guide shaft 316 and which engages with a lead screw 331 included

in the pickup moving mechanism 318 to move the pickup base 317. The engagement

member 332 is projected to under the lead screw 331 from the end portion 317a

through which the insertion hole 317b is formed, and has a transmission member 333

which engages with the lead screw 331. The transmission member 333 has provided



at an end thereof an engagenent projection 334 engaged in threads on the
| ead screw 331. The transm ssion nenber 333 is forned froman el astic
material such as a leaf spring, so that the engagenment projection 334 is
kept always in nmesh with the threads on the |lead screw 331. Having fixed
thereto the transm ssion menber 333 which converts the rotation of the

| ead screw 331 into a |linear novenent, the pickup base 317 is noved
radially of the optical disk 302 as the | ead screw 331 is rotated.
Supported on the pair of guide shafts 316 di sposed |ong the nutually
opposed | ateral edges of the opening 328 in the base chassis 315, the

pi ckup base 317 is guided by the guide shafts 316 in noving between the
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lateral edges of the opening 328 in the base chassis 315, the pickup base 317 is guided
by the guide shafts 316 in moving between the inner and outer circumferences of the
optical disk and the objective lens 312 is kept exposed to the signal recording surface
of the optical disk 302 through the opening 328.
As shown in FIG. 6, the pickup moving mechanism 318 includes the lead screw
331 provided adjacent to the pair of guide shafts 316 an extending radially of the
optical disk, and a DC motor 335 connected to a base end 331a of the lead screw 331
to rotate the lead screw 331.
The lead screw 331 is borne at the end 331b thereof in a frame 337 by means of
the base end 331a and bearing 336. With the frame 337 fixed with a binding screw
or the like to the base chassis 315 of the optical pickup unit 304, the pickup moving
mechanism 318 is provided adjacent to one of the guide shafts 316. The lead screw

331 is threaded, and the engagement member 332 of the pickup base 317 is slidably

engaged in with the threads on the lead screw 331. Therefore, when the lead screw



331 is rotated by the DC notor 335, it can nove the pickup base 317
radially of the optical disk 302. As nentioned above, the | ead screw 331
is rotated by the DC notor 335 and the DC notor 335 will not provide any
torque unless it runs at a high speed. Therefore, various points of

contact of the pickup noving nmechanism 318 will be abraded heavily. 1In
case the DC notor 335 is connected to the |lead screw 331 via a gear
mechanismto nove the pickup base 317, the operating noise will be

increased. On this account, a step notor is used as the DC notor 335 in the
present invention and the pickup base 317 is noved radially of the optical
di sk 302 by supplying the DC notor 335 with a rectangul ar wave for
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On this account, a step motor is used as the DC motor 335 in the present
invention and the pickup base 317 is moved radially of the optical disk 302 by
supplying the DC motor 335 with a rectangular wave for stepwise rumn.

The disk tray 303 having the above optical pickup unit 304 housed therein has
formed at a main side 340a of a generally rectangular tray body 340 thereof a
concavity 341 in which the optical disk 302 is to be received, and at the rear side of
the tray body 340 a compartment 325 in which the optical pickup unit 304 is housed.
The optical pickup unit 304 housed in the compartment 325 has the cover member 343
fixed thereto. The concavity 341 has formed in the bottom thereof an opening 344
through which the cover member 343 is exposed. Thus, the cover member 343 forms
a part of the concavity 341. Also, the disk table 313 supporting the objective lens
312 included in the optical pickup unit 304 and the optical disk 302 to be rotatable is
exposed through the opening 344 in the cover member 343.

The concavity 341 of the disk tray 303 is generally circular, and it is defined by



first to fourth walls 345 to 348 formed generally circular as shown in FIG

3. O the above walls, the first wall 345 is fornmed at the side of the rear
end 303a of the disk tray 303 to extend over the opening 344 forned in the
bottom of the concavity 341. The first wall 345 has a constant clearance C
bet ween the | ower edge 345a thereof opposite to the concavity 341 and the

cover nenber 343 exposed through the opening 344 in the concavity 341.

Note that the second to fourth walls 346 to 348 are generally circul ar and

rise fromthe concavity 34 1. The disk tray 303 is forned by injection

nmol ding of a synthetic resin having a high rigidity such as PPE

(pol yphenyl ene ether), for exanple. As shown in FIG 7, a holding nmechani sm
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Note that the second to fourth walls 346 to 348 are generally circular and rise
from the concavity 341.
The disk tray 303 is formed by injection molding of a synthetic resin having a
high rigidity such as PPE (polyphenylene ether), for example.
As shown in FIG. 7, a holding mechanism 360 for holding the disk tray 303
inside the device body 301 is formed in the compartment 325 formed the rear side of
the disk tray 303 for housing the optical pickup unit 304. The holding mechanism
360 includes a forcing mechanism 361 to force the disk tray 303 to outside the device
body 301, and an engagement mechanism 362 which is engaged on an engagement
projection 326 provided upright on the lower half 307 of the device body 301 to
achieve an engagement between the disk tray 303 and device body 301.
The forcing mechanism 361 includes an ejection member 365 to force the disk
tray 303 to outside the device body 301 when pressed to a rear wall 301a of the device
body 301, and a coil spring 366 which forces the ejection member 365 toward the rear

wall 301a.



The ejection nenber 365 is shaped to have a generally stick-1ike shape and
has a flange 365a fornmed nearly at the longitudinal rniddle thereof. Al so,
the ejection menber 365 is disposed in a conpartnment 368 defined in the
disk tray 303. The conpartnent 368 is formed near one side of the disk
tray 303 to extend in the direction of inserting or ejecting the disk tray
303. The conpartnent 368 has a through-hole 368a forned therein at the
rear end 303a of the disk tray 303 and a retention step 368b formed nearly
in the mddle thereof to retain the flange 365a of the ejection nenber

365. Also, the conpartnment 368 has a retention wall 369 fornmed in a
position inner than the retention wall 368b and correspondi ngly near the
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ejection member 365. Also, the compartment 368 has a retention wall 369 formed in

a position inner than the retention wall 368b and correspondingly near the front end

303b of the disk tray 303 to retain one end of the coil spring 366. The retention wall

369 has formed therein an insertion hole for the ejection member 365 and also an

insertion space 370 for reception of the ejection member 365. The insertion hole 370

is formed in a portion inner than the retention wall 369 and further near the front end

303b of the disk tray 303.

The coil spring 366 is disposed between the retention step 368a and retention
wall 369 of the compartment 368. It has the ejection member 365 inserted in the
hollow space thereof, and is retained at one end thereof on the flange 365a of the
ejection member 365 and at the other end on the retention wall 369.

In the forcing mechanism 361 constructed as above, the coil spring 366 forces the
flange 365a of the ejection member 365 to the rear end 303a of the disk tray 303, and

thus the ejection member 365 is projected from the rear end 303a as shown in FIG. 7.



In this condition, the flange 365a of the ejection nenber 365 is retained
on the retention step 368b of the conpartnent 368. Next, when the disk
tray 303 is housed in the device body 301, the ejection nenber 365
projecting fromthe disk tray 303 is butted to the rear wall 30la of the
devi ce body 301 and pressed back to the front end 303b of the disk tray 303
against the force of the coil spring 366. Thus, the coil spring 366 is
pressed to the flange 365a of the ejection nenber 365 and conpressed to
the front end 303b. When the disk tray 303 is engaged on the device body
301 by an engagenent mechanism 362 which will be described in detai
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disk tray 303 is engaged on the device body 301 by an engagement mechanism 362
which will be described in detail later, the coil spring 366 will keep a force which
forces the ejection member 365 toward the rear end 303a as shown in FIG. 8. It
should be noted that at this time, the ejection member 365 is passed through the
insertion hole formed in the retention wall 369 into the insertion space 370.

Then, the disk tray 303 and device body 301 are disengaged by the engagement
mechanism 362 from each other, the coil spring 366 forces the flange 365a of the
ejection member 365 to the rear end 303a. The ejection member 365 will be
projected from the rear end 303a of the disk tray 303 through the through-hole 368a,
and butted to the rear wall 301a of the device body 301. As the ejection member 365
is further forced, the coil spring 366 extends to the front end 303b of the disk tray 303
from the flange 365a of the ejection member 365 butted to the rear wall 301a of the
device body 301. Therefore, as the retention wall 369 is forced to the front end 303b,
the coil spring 366 will eject the disk tray 303 to outside the device body 301.



Next, there will be explained the engagenent nechani sm 362 whi ch engages
with the disk tray 5 and device body 7 when the disk tray 5 is inserted
into the device body 7. As shown in FIG 9, the engagenent nechani sm 362

i ncl udes an engagenent projection 326 provided on the | ower half 307 of

t he devi ce body 301 for engagenent wth the disk tray 303 to retain the

di sk tray 303 engaged in the device body 301, and an engagenent piece 371
provi ded on the disk tray 303 and pivoted in a direction for engagenent on
t he engagenent projection 326. The engagenent projection 326 is provided
near one end of the |lower half 307 of the device body 301 as will be seen
in FIG 1. The engagenent projection 326 is formed to be generally
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an engagement piece 371 provided on the disk tray 303 and pivoted in a direction for
engagement on the engagement projection 326.

The engagement projection 326 is provided near one end of the lower half 307 of
the device body 301 as will be seen in FIG. 1. The engagement projection 326 is
formed to be generally cylindrical. When the disk tray 303 is inserted into the device
body 301, the engagement projection 326 will be engaged on the engagement piece
371 formed at the disk tray 303 to hold the latter inside the device body 301.

As shown in FIG. 9, the engagement piece 371 engaged on the engagement
projection 326 includes a retaining portion 372 formed like a hook to catch the
engagement projection 326, a body 373 having the retaining portion 372 formed at the |
end thereof, a stud 374 provided at the side of the base end of the body 373 and about
which the engagement piece 371 is pivoted, and an abutting portion 376 to be put into
contact with an eject button 375 which will be described in detail later. The

engagement piece 371 is pivotable about the stud 374 in the direction of arrow D in

FIG. 9 or in a direction opposite to the direction of arrow D. A torsion coil spring

10



377 is wound on the stud 374 to always force the engagenent piece 371 for
pivoting in the direction of arrowDin FIG 9. Wth the engagenent piece
371 pivoted in the direction of arrowDin FIG 9, the retaining portion
372 is positioned on the noving orbit of the engagenent projection 326
provi ded on the device body 301. Note that the eject button 375 put in
contact with the abutting portion 376 is provided on a control panel (not
shown) forned at the front end 301b of the device body 301. Wen the user
presses the eject button 375 for drawing out the disk tray 303, it presses
the abutting portion 376 to pivot the engagenent piece 371 in the

direction opposite to the direction of arrow D in FIG 9. The engagenent
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372 is pivoted in the direction opposite to the di({rection of arrow D to
r el eadwdynd0 bngHdiarethe yenpeessen theaoipct patton 375 for drawing out the disk tray

303, it presses the abutting portion 376 to pivot the engagement piece 371 in the
direction opposite to the direction of arrow D in FIG. 9.

The engagement piece 371 has a bevel 373a formed thereon to extend from the
end of the body 373 in the moving direction of the engagement projection 326 and
protrude in the direction of arrow D. The hook-shaped retaining portion 372 is
formed at the protruding end of the bevel 373a. Also, the engagement piece 371 has
the abutting portion 376 formed at the side thereof opposite to the side where the bevel
373a is formed. Namely, the stud 374 is located between the abutting portion 376
and bevel 373a. Therefore, when the abutting portion 376 is pressed by the eject
button 375, the engagement piece 371 is pivoted in the direction opposite to the
direction of arrow D in FIG. 9. As the retaining portion 372 is thus pivoted in the
direction of arrow D, it catches the engagement projection 326 and holds the disk tray
303 inside the device body 301. When the retaining portion 372 is pivoted in the

direction opposite to the direction of arrow D to release the engagement projection 326,

11



thus allowing the disk tray 303 to be ejected frominside the device body
301 by the aforenentioned coil spring 366 and ejection nenber 365. More
specifically, as the disk tray 303 is inserted into the device body 301,

t he engagenment projection 326 provided on the |lower half of the device
body 301 noves in the direction of arrow Hin FIG 9, abuts the beve

373a, and thus pivots the engagenent piece 371 in a direction opposite to
the direction of arrow D. Wen the engagenent projection 326 has noved over
the end of the bevel 373a, the engagenent piece 371 is pivoted in the
direction of arrow D under the force of the torsion coil spring 377 and
the retaining portion 372 is positioned again on the noving orbit of the

engagenent, proj ect i 326.,Thus, the engagenent, pjece 371 has retaining
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piece 371 is pivoted in the direction of arrow D under the force of the torsion coil
spring 377 and the retaining portion 372 is positioned again on the moving orbit of the
engagement projection 326. Thus, the engagement piece 371 has the retaining
portion 372 thereof engaged on the engagement projection 326 and the disk tray 303
engages with the device body 301.
For ejection of the disk tray 303 to outside the device body 301, the user operates
the eject button 375 which will press the abutting portion 376. When the abutting
portion 376 is pressed by the eject button 375, the engagement piece 371 is pivoted in
the direction opposite to the direction of arrow D in FIG. 9. When the engagement
piece 371 is thus pivoted in the direction of arrow D, the retaining portion 372 is
retracted from the moving orbit of the engagement projection 326 and thus released
from the engagement projection 326. Thus, the disk tray 303 and device body 301
are disengaged from each other, and the disk tray 303 is forced out of the device body

301 by the aforementioned forcing mechanism 361.
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The disk tray 303- constructed as above has al so an engagenment portion 349
formed on each of the opposite |lateral sides of the tray body 340 and which
engages wth the guide nenber 308 forned on the |ower half 307. Since the
engagenent portion 349 is slidably engaged on the gui de nenber 308, the
disk tray 303 is guided in noving into, or to outside, the device body
301, and thus carried along with the optical pickup unit 304 into, or to
out si de, the device body 301. As shown in FIG 10, the FPC (flexible
printed circuit) 310 connecting the optical pickup unit 304 housed in the
disk tray 303 and the printed wiring board 309 provided on the |ower half
307 of the device body 301 to each other is shaped to have a generally
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optical pickup unit 304 housed in the disk tray 303 and the printed wiring board 309

provided on the lower half 307 of the device body 301 to each other is shaped to have

a generally U-shaped form, and includes first and second linear arm portion portions

350 and 351 adjacent to each other and extending in parallel, and a circular portion

352 joining the first and second arm portion portions 350 and 351 to each other.

The first arm portion 350 is directed at the end thereof toward the rear end 307d

of the lower half 307 and connected to a connector (not shown) provided at the bottom

of the printed wiring board 309. Also, the first arm portion 350 is fixed to the bottom

of the lower half 307. The second arm portion 351 contiguously joined to the first

arm portion 350 via the circular portion 352 has the end portion 351a folded back

toward the front end 307a of the lower half 307 and connected to the connector 354

provided on the optical pickup unit 304 housed in the disk tray 303. The second arm

portion 351 is not fixed to the device body 301 and disk tray 303, but as the disk tray

303 is moved, the second arm portion 351 is moved into, or to outside, the device
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body 301 with the circular portion 352 being taken as a reference position.
More particularly, as the disk tray 303 is noved into, or to outside, the
device body 301, the FPC 310 has al so the second arm portion 351 thereof
noved into the device body 301 as shown in FIGS. 11A to 11C. At this tine,
the second armportion 351 is folded back toward the front end 307a of the
| ower half 307, resulting in a bending 355. As the disk tray 303 is noved,
t he bending 355 shifts in the noving direction of the disk tray 3083.
Nanely, when the disk tray 303 is ejected to outside the device body 301,
the second arm portion 351 of the FPC 310 is also folded back in a
position near the circular portion 352 and has the end portion 351a thereof
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the device body 301, the second arm portion 351 of the FPC 310 is also folded back in

a position near the circular portion 352 and has the end portion 351a thereof ejected to

outside the device body 301 as shown in FIG. 11A. Thus, the bending 355 1s formed

in a position near the circular portion 352. Then, as the disk tray 303 is moved into

the device body 301, the bending 355 of the second arm portion 351 of the FPC 310

shifts toward the end portion 351a correspondingly as shown in FIG. 11B. 'When the

disk tray 303 is fully housed in the device body 301, the bending 355 of the second

arm portion 351 of the FPC 310 is formed in a position near the connection with the

connector 354 provided on the optical pickup unit 304 as shown in FIG. 11C.

For accurate writing or reading data to or from an optical disk used in the

CD-R/RW or DVD-ROM, a light beam emitted from the optical pickup should be

incident perpendicularly upon the signal recording surface of the optical disk. For

such an optical disk drive, the relevant Standard permits a fixed range of the angle

formed between the signal recording surface of the optical disk and the optical axis of
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t he objective I ens which focuses the |ight beamonto the optical disk.

Al so, in such an optical disk drive, in case a |ight beamis not incident
per pendi cul arly upon the signal recording surface of the optical disk, the
angle of the light beamin relation to the signal recording surface is
detected, and the relation in angle between the objective |ens which
focuses the |light beam and the signal recording surface of the optical
disk is adjusted by a skew adjusting nmechanism As shown in FIG 4, the
skew adj usti ng nmechani sm 400 is provided inside the base chassis 315 in
whi ch the pickup base 317 is provided. It is provided at each of the
opposite ends of each of the guide rails 316 in pair which guide the pickup
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openi ng 406, and the _spring , 402 provided therein as shown in FIG 12. The
hol desuniase Bh theppidcal %@admu&t%gymk@w Psﬁ%meﬁgé‘iuﬁ%n openi ng 406 a

screw hole 407 in which there_ is inserted a dj usti sc 403, 15
As shown in FIG. 4, t%e skew adjusting mec anisth 400 ggprovgcfe\ﬁ inside ghe

base chassis 315 in which the pickup base 317 is provided. It is provided at each of
the opposite ends of each of the guide rails 316 in pair which guide the pickup base
317 in moving radially of the optical disk 302. As shown in FIG. 12, the skew
mechanism 400 includes a spring 402 disposed in a holder 401 fitted on one end of the
guide rail 316 and which supports the upper portion of the guide rail 316, and an
adjusting screw 403 provided to abut the lower side of the guide rail 316 and which
presses the guide rail 316 vertically to adjust the height of the guide rail 316.

The above holder 401 is installed to a rear side 405a of a main plate 405 included
in the base chassis 315, and has formed therein an insertion opening 406 in which the
end portion of the guide rail 316 is inserted. The holder 401 has the end portion of
the guide rail 316 inserted therein through the insertion opening 406, and the spring
402 provided therein as shown in FIG. 12. The holder 401 has also formed in the
bottom of the insertion opening 406 a screw hole 407 in which there is inserted an

adjusting screw 403.
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The spring 402 is a cylindrical coil spring and forces the guide rail 316 .
downward. The adjusting screw 403 is inserted in the screw hole 407 forned
in the bottomof the holder 401 and abuts, at the top thereof, the |ower
side of the guide rail 316. The above skew adjusting nechani sm 400 adjusts
the height of the guide rail 316 by adjusting the length, projected into
the hol der 401, of the adjusting screw 403. Thus, the relation in angle
bet ween the objective I ens 312 which focuses the |ight beam and the signal
recording surface of the optical disk 302 can be adjusted so that the

| i ght beam can be incident perpendicularly upon the signal recording
surface. However, the thickness of the skeM/adjusting mechani sm 400 is a

problen1i i npl.eent i n nner and act. .desi. f the
Dbttoal e apriog: J0ks, &; ST <ol ﬁ@npﬁ. épdcButer HREE ﬁ&%ﬁ. ve
casin for ampl e, i s ada ted 0 t hat hard djis v1n

thi ok SR et 404 dh beitagd in ?ém‘gbowim e o
itself, no o r.t he adj.ustin i.n f t he U|de
rail BOEO &%H%Elée holE 40 oAb et s B Hrere e the TV 106 of e ibieHA

hei ght Therefore, it is alnost difficult to reduce t he thickness of t he
di sk @ﬂﬁVe hbte here that the DC notor 335 incIuded in the pickup aning

the base S o iGNNGS (BP JETEET L tar HReiTALE
(he. ¢ MokaAESETsOE engs preiaed tntd 1o older ok, p%‘%&r 588 4 0
Thus, the relation in angle between the objective lens 312 which focuses the light
beam and the signal recording surface of the optical disk 302 can be adjusted so that
the light beam can be incident perpendicularly upon the signal recording surface.
However, the thickness of the skew adjusting mechanism 400 is a problem in
implementing a demanded thinner and more compact design of the optical disk drive.
That is, in case the thickness of the VDV-ROM drive casing, for example, is adapted
to that of a hard disk drive having a thickness of 9.5 mm in order to reduce the
thickness of the disk drive itself, no other than the adjusting margin for the height of
the guide rail 316 can be reduced since the parts of the disk drive are fixed in height.
Therefore, it is almost difficult to reduce the thickness of the disk d;'ive.
Note here that the DC motor 335 included in the pickup moving mechanism 318
includes a generally rectangular housing 338 which covers the base chassis 315 as a
whole including the width, as shown in FIG. 6A. Therefore, the housing 338 has a
width (6 mm, for example) equivalent to the thickness of the base chassis 315 as
shown in FIG. 6B.
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Al so, the thickness of the pickup noving nechanism 318 is a problemin

I npl enmenti ng the above demanded t hi nner and nore conpact design of the
optical disk drive. Nanely, in case the thickness of the VDV-ROM drive
casing, for exanple, is adapted to that of the hard disk drive having a

t hi ckness of 9.5 nmin order to reduce the thickness of the disk drive
Itself, covering the entire housing 338 of the DC notor 335 with a
nmetallic plate will nmake it difficult to reduce the thickness of the disk
drive to 9.5 nmsince the parts of the disk drive are fixed in height. Note
that in the aforenentioned optical pickup unit 304, the transm ssion

menber 333 is formed froman elastic material such as a |l eaf spring or the

ke ond e, SIOTRRIL Bokection AL reay e Leg R0 o
Tove IS RLESR: TR R R AR Ao D BB oh % TR
Do oG, i RS ThE IR S Y hRERBRA S BSai s
'oad SEREMGSs GRS B St oRlgH iR TSR rivd HEVIBE $ribisKReHEOE0- % T ot or
engao@aTioukd s e koRsY PRI G5B sslfs SotFBI (i CHEE BOURDRI 0kt ong
cannolDGaaer g5 auty resialikablateeil Hifks It AIeHS U st ohbF KRRt on o
the t rtl?g 3{?1(5 l\?entonggbrgrrn ﬁrgl)ge 1i:hse I;La7rts of the disk drive are fixed in height.

Note that in the aforementioned optical pickup unit 304, the transmission
member 333 is formed from an elastic material such as a leaf spring or the like and the
engagement projection 334 is forced by the leaf spring to always be in mesh with the
threads on the lead screw 331. Therefore, to move the pickup base 317 stepwise to a
desired position by the DC motor 335 supplied with a predetermined rectangular-wave
pulse, the engagement projection 334 has to be movable without being disengaged
from the threads on the lead screw 331. On this account, the transmission member
333 should has the engagement projection 334 thereof engaged in the threads on the
lead screw 331 under a strong force.

Since the DC motor 335 as a step motor provides only a weak torque, however, if
the transmission member 333 is engaged in the threads on the lead screw 331 under an
excessively strong force, the lead screw 331 cannot be rotated and thus the pickup
base 317 cannot be moved quickly.

On the other hand, if the force for application to the transmission member 333 is
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weakened, the engagenent projection 334 will be disengaged fromthe threads
on the |ead screw 331, supply of the rectangul ar wave pul ses for a
predet er mi ned nunber of steps to the DC notor 335 cannot nove the pickup
base 317 to a predetermned position and thus positioning of the pickup
base 317 is inconveniently inpossible. Note here that in the disk drive
300, since the disk tray 303 forned from PPE, optical pickup unit 304
formed fromiron and cover nmenber 343 forned from alumnumare joined to
each other, their differences in coefficient of |inear thermal expansion
fromone another will cause each of the conponents to be distorted as the
conponent has a higher tenperature. That is, as nentioned above, the disk
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expansion from one another will cause each of the components to be distorted as the

component has a higher temperature. That is, as mentioned above, the disk tray 303

is formed from a rigid material such as PPE (polyphenylene ether), the base chassis

315 of the optical pickup unit 304 housed in the disk tray 303 is formed from iron (Fe),

and the cover member 343 installed to the top of the base chassis 315 and exposed

through the opening 344 in the disk tray 303 is formed from aluminum (Al). Namely,

these disk tray 303, base chassis 315 and cover member 343 are different in linear

expansion coefficient from each other. More specifically, the linear expansion

coefficient of PPE is 2.8x107/mm°C, while the linear expansion coefficient of

aluminum is 2.4x1075/mm°C and that of iron is 1.2x10™>/mm°C.

Each of the disk tray 303, base chassis 315 and cover member 343 is distorted
due to such differences in linear expansion coefficient, namely, due to differences in

thermal shrinkage, as they are clevated in temperature when the disk drive 300 is

driven. More particularly, the aluminum-made cover member 343 is warped from the
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| at eral edge of the opening 344 toward the optical disk 302 and will have a
sliding contact with the signal recording surface of the optical disk 302
received in the concavity 341 in sonme cases. Particularly, since there is
defined a clearance C between the | ower edge of the first wall 345 and the
cover nenber 343 (see FIG 3), the cover nmenber 343 will be bent toward
the clearance C. Also, since the first wall 345 is |ocated along the outer
circunference of the optical disk 302 and thus incurs a relatively large
axial runout, it is likely to have a sliding contact with the cover nenber
343. Note here that in the aforenentioned disk drive 300, the hol ding
mechani sm 360 for holding the disk tray 303 inside the device body 301 is
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310 1 ?eltz)ltel%lyt i)artg)g | agcvivalt Pueno%l%, it is likely to have a sliding contact with the cover
member 343.
Note here that in the aforementioned disk drive 300, the holding mechanism 360
for holding the disk tray 303 inside the device body 301 is provided to disengage the
engagement mechanism 362 from the engagement projection 365 by means of the
eject button 375. If the eject button 375 is pushed by mistake while data is being
written to or read from the optical disk 302, the disk tray 303 and device body 301 are
disengaged from each other, possibly causing a trouble in the data write or read.
Also note here that in order to prevent the FPC 310 from being caught between
the device body 301 and the rear side 302a of the disk tray 303 while the disk tray 303
is being housed into the device body 301, the FPC 310 is formed to have the first arm
portion 351 changed in rigidity in places.
That is to say, when the disk tray 303 is outside the device body 301, a clearance
356 is defined between the disk tray 303 and device body 301 as shown in FIG. 11A.

Therefore, if the end portion 351a of the flexible FPC 310 is bent to below the
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cl earance 356 when the disk tray 303 is housed into the device body 301,

the FPC 310 w Il be caught between the disk tray 303 and devi ce body 301
as shown in FIG 13. On this account, the FPC 310 has a cover |lay 357
attached on the end portion 35l1a of the second arm portion 351. The cover

| ay 357 increases the rigidity of the end portion 35l1a of the second arm
portion 351 in conparison with that of the rear end portion 351b.
Therefore, the FPC 310 is prevented from being bent at the higher-rigidity
end portion 35 1 a thereof to below the cl earance 356 when the disk tray
303 once ejected to outside the device body 301 is housed again into the
device body 30 1, while the lower-rigidity, flexible rear end portion 35
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303 once ejected to outside the device body 301 is housed again into the device body
301, while the lower—rigidity, flexible rear end portion 351b of the second arm portion
351 is bent, so that the disk tray 303 is positively moved into the device body 301.
However, when the disk tray 303 is fully housed in the -device body 301, the FPC
310 having thé cover lay 357 attached on the end portion of the second arm portion
351 will have the bending 355 of the second arm portion 351 thereof shifted toward
the end portion 351a and thus the bending 355 be formed in a position near the
connection with the connector 354 provided on the optical pickup unit 304 as shown
in FIG. 11C. The nearer to the connection with the connector 354, the larger the load
to the bending 355 becomes. For a longer distance between the connection with the
connector 354 and the bending 355, however, the FPC 310 should have an extra length,
which will add to the cost of manufacture. Also, the cover lay 357 attached on the
end portion 3512 of the second arm portion 351 increases the rigidity and thus the load

to the end portion 351a as well. Further, since the thickness of the device body 301
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of the disk drive 300 is mnimzed to neet the requirenent for the thinner
design of a host device in which the disk drive 300 is to be used, the
curvature of the bending 355 wll be larger as the device body 301 is
designed thinner and thus the load to the bending 355 be |arger. As the
disk tray 303 is repeatedly inserted and ejected with a | arge | oad being
applied to the second arm portion 351 of the FPC 310 at each tine, the end
portion 35la of the second arm portion 351 will crack and the circuit
pattern formed in the FPC 310 will be broken. OBJECT AND SUMVARY OF THE
INVENTION It is therefore an object of the present invention to overcone
the above-nentioned drawbacks of the related art by providing an inproved
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351a of the second arm portion 351 will crack and the circuit pattern formed in the

FPC 310 will be broken.
OBJECT AND SUMMARY OF THE INVENTION

It is therefore an object of the present invention to overcome the
above-mentioned drawbacks of the related art by providing an improved recording
and/or playback apparatus.

The above object can be achieved by providing a recording and/or playback
apparatus including, according to the present invention, a base; a disk rotation driving
mechanism which supports an optical disk and rotates the optical disk; an optical
pickup which focuses a light beam emitted from a light source by an objective lens
onto a recording surface of the optical disk and detects a réturn light from the optical
disk; a guide means having a first guide shaft which supports the one end of the optical
pickup and a second guide shaft which supports the other end of the optical pickup, the
first and second guide shafts being disposed on the base in parallel to each other

radially of the optical disk; an optical pickup driving means guided by the first and
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second gui de shafts to nove the optical pickup radially of the optical
di sk; and a skew adjusting neans including an elastic nmenber which
provides a force to the first- and second guide shafts in a direction
generally perpendicular to the main side of the optical disk and an
adjusting screw which is in contact with the first and second guide shafts
fromthe opposite side of the elastic nenber, and which adjust a skew by
adjusting the inclination of the first and second gui de shafts by the
adjusting screw. Al so the above object can be achieved by providing a
recordi ng and/ or playback apparatus including, according to the present

i nvention, a base; a disk rotation driving nmechanism which supports an
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mechanism which supports an optical disk and rotates the optical disk; an optical
pickup which focuses a light beam emitted from a light source by an objective lens
onto a recording surface of the optical disk and detects a return light from the optical
disk; a guide means having a first guide shaft which supports the one end of the optical
pickup and a second guide shaft which supports the other end of the optical pickup, the
first and second guide shafts being disposed on the base in parallel to each other
radially of the optical disk; an optical pickup driving means guided by the first and
second guide shafts to move the optical pickup radially of the optical disk; and a skew
adjusting means including an elastic member which provides a force to the first and
second guide shafts in a direction generally perpendicular to the main side of the
optical disk and an adjusting screw which is in contact with the first and second guide

shafts from the opposite side of the elastic member, and which adjust a skew by

adjusting the inclination of the first and second guide shafts by the adjusting screw, the
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adj usting screw being el ectroconductive or being plated to be

el ectroconductive and having a ground potential. Also the above object can
be achi eved by providing a recording and/or playback apparatus including a
pi ckup novi ng nmechani smusing a step notor which includes, a |ead screw
engaged in a pickup chassis and havi ng engaged thereon a feedi ng nenber

whi ch feeds the pickup chassis radially of a disk-shaped recordi ng nmedi um
a magnet rotated along with the |Iead screw, a nagnetic coil which acts on
the magnet to rotates the |ead screw, and a housi ng whi ch houses the
magnet and magnetic coil, the housing having an opening fornmed in each of
the upper and | ower sides thereof and between a concavity in a disk tray

havi ng .t h i ckup,chassis installed therein_and ot t.0 | ate ..whic
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the lead screw; and a housing which houses the magnet and magnetic coil, the housing
having an opening formed in each of the upper and lower sides thereof and between a
concavity in a disk tray having the pickup chassis installed therein and a bottom plate
which supports the bottom of the disk tray.
Also the above object can be achieved by providing a recording and/playback
apparatus including an optical pickup unit having an objective lens disposed therein; a
pickup moving mechanism to move the optical pickup unit; and an engagement
member which engages an pickup base of the optical pickup unit and the pickup
moving mechanism with each other, the engagement member including an
engagement projection engaged in threads formed on a lead screw; and a compartment
provided contiguously to the pickup base to house a clearance definition member
which retains the engagement projection at a distance which assures the engagement
on the lead screw, the clearance definition member being housed in isolation from the

wall of the compartment by a clearance smaller than the depth of engagement of the
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engagenent projection in the threads on the [ ead screw. Al so the above

obj ect can be. achieved by providing a recordi ng and/ or playback apparatus
i ncludi ng, according to the present invention, an optical pickup unit

i ncluding a pickup base; a pickup nmoving nmechani smincluding a | ead screw
whi ch noves the pickup base; and an engagenent nenber including a side
wall fixed to the pickup base and having forned outside thereof an
engagenent projection engaged on the |ead screw, a conpartnment having
housed therein a clearance definition menber which supports the inner
surface of the side wall to maintain a distance that assures the

engagenent between the engagenent projection and | ead screw, and a hinge

e e R BRI BRI, 200 P 1
o earance 16 by BARCtan 0 100 3 BHRRRDh o S5TSE bAO Madhs, "
oo BBk, SRS SRR TSR RDS I RO ARG B
IR D e e
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Al lissls to (oUng bk JLE e Lo lch o A i
the O R I SPEG W, S A ATmeRe haviE st Wlefdl 2bhthncd HeBnfion ntnber

which supports the inner surface of the side wall to maintain a distance that assures the

engagement between the engagement projection and lead screw; and a hinge provided

on the base end of the side wall and flexible in a direction in which the side wall 1s

moved toward or away from the lead screw, the clearance definition member including

a support piece extending along the inner surface of the side wall toward outside the

compartment.

Also the above object can be achieved by providing a recording and/or playback
apparatus including, according to the present invention, a pickup chassis having
provided thereon an optical pickup, pickup moving mechanism and a disk rotation
driving mechanism; a cover member having formed therein an opening through which
the pickup and disk table face the recording surface of a disk-shaped recording
medium and which is connected to the pickup chassis to form a part of a concavity in
which the disk-shaped recording medium is to be received; and a disk tray having

formed therein the disk-shaped recording medium receiving concavity, generally
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circular, and having fornmed therein an opening through which the cover
menber faces directly the recording surface of the disk-shaped recording
medi um and which is closed by the cover nmenber when the latter is
connected to the pickup chassis, the pickup chassis, cover nenber and di sk
tray being formed frommaterials different in coefficient of thernmal
expansi on from each other; the disk tray having a projection provided on a
wal | provided at the outer-circunferential side of the concavity and
extending to above the opening to naintain a clearance between the
outer-circunferential wall and the cover nenber which cl oses the opening.
Al so the above object can be achieved by providing a recordi ng and/ or
pl ayback . apparatus including,, according to the present invention, a device
body; ccalasiand havingfpaned therpipean PPRENg &noygﬁa‘dflgﬁ ¢ CPY WEMOEE [a5sdy; a
di sk rotation driving nechanis provided on the disk tray to,raotate a
di sk- §HgpdY theckscardins nautass ogﬁh%&1$leahamﬁcmfﬁrd% Wt e oYhich g
i nformation signals to and/or, fromthe di sk-shaped recordjng .nmedium a
pi ckuglassdibig thecenwen member nshen the lasisr 18 Aongeeted Jou JRIGKUP cbassthele and
outer circunferences of the disk-shaped recordi ng nedium and_a_ disk tray
hol di péckvpcehassismcovermemberand; dirk trax,baing fgemed drarp ynateriplsditferent 18i sk
tray holding nechanismincluding a forcing nmenher to force the disk tray
to ouceetficienteotitharanl expagsionfremgegrdineter;pths disk Bay hasingapraiecing
devi ce body and which engages with the disk tray to keep the disk tray
engag@ioyvided q; ﬂhWaHeMO(Yéi@oaS/FhQaﬁU@ﬁg?é@élﬁﬁﬁfenqﬁ}{ aide of dhe foacavty raddi sk
tray and which is pivoted in a direction in which the engagenent
proj eexteading itaseahave | thei depemagdeld caaipdin & prigsrancg phedEehni 88 get s
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outer-circumferential wall and the cover member which closes the opening.

Also the above object can be achieved by providing a recording and/or playback
apparatus including, according to the present invention, a device body; a disk tray
which is moved into, or to outside, the device body; a disk rotation driving mechanism
provided on the disk tray to rotate a disk-shaped recording medium; an optical pickup
to write and/or read information signals to and/or from the disk-shaped recording
medium; a pickup moving mechanism to move the optical pickup between the inner
and outer circumferences of the disk-shaped recording medium; and a disk tray
holding mechanism to hold the disk tray inside the device body, the disk tray holding
mechanism including a forcing member to force the disk tray to outside the device
body; an engagement projection provided at the device body and which engages with
the disk tray to keep the disk tray engaged inside the device body; an engagement
piece provided on the disk tray and which is pivoted in a direction in which the

engagement projection is inserted inside the device body; a pivoting piece which gets
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into touch with the engagenent piece to |limt the pivoting range of the
engagenent piece, to thereby engage the engagenent piece onto the
engagenent projection or disengage the engagenent piece fromthe
engagenent projection; a plunger which is engaged with the pivoting piece
and inserted into a magnetic coil to pivot the pivoting piece; and a
pressing piece which is put into contact with the pivoting piece when
pressed by the engagenent projection and thus presses the pivoting piece in
a direction in which the engagenent piece is engaged onto the engagenent
projection, when the disk tray is inserted into the device body agai nst
the force of the forcing nenber, the engagenent piece pressing the

i.nto contact . with the pressing

pressing piece,.the pivotin i ece thus. put

D! oo 0 Wgch wish dhe FmEskemeubpies o Jhis Bk wietad daadhbn % lere ol
engaged onto the engagenent projection and the engagenent piece peing thus
engag@éece@ﬂott&léfe@ﬁ(g @&%&%F%@WW,PW%%‘} ’Sﬁeﬂ%ﬁgﬁm@gww&c Br P nsi de
t he deyvice body; and when .t heﬁpl unger pivots thej&ﬁ%i vot i nﬁ i ece,.the
engagENEHEAEE S CREASSIE RIEEE FI9T ATGIFPERSSTAN BTOIRIOR: ADIPRESH Shithed
fromthe engag nt .projection, whereby, the disk ,tray, is.ejected to

out si GBEEER Wl e DL Risse Andanserieclinge A BRI Foll toriisk e ARGitigh e
above object can be_ achieved by providing a recot in% and/.or pla baﬁ:k

appar AU 6 AATRFIDEPIRREPINER & DHb IRPCRAHAC HYBPEHYOURE Higs ewhep

novi ng nenher _including a recording medi um noynt .on which a recording

medi ubressed dyghe sngagemenicprolgrtion angl thp BB?S@%%HJSWIFHEH% RARCSi18 at@‘f%fél%v abl e
and thus novabl e between a recording nmedi ym change position where it is

ot 0] cdB Uik the CaZREURFRIHBIcER 4% SPEASERIONTS e HEZAERRRLBRAS ROV RS HS on

i nside the chassis; and a fl exible _cable havi firs 6 .
disk tray 1s inserted into the device body aga?nst %w Pc?rce of tﬂe %orcmg member, the

engagement piece pressing the pressing piece', the pivoting piece thus put into contact
with the pressing piece being pivoted in a direction in which the engagement piece is
engaged onto the engagement projection and the engagement piece being thus engaged
on the engagement projection, whereby the disk tray is held inside the device body;
and when the plunger pivots the pivoting piece, the engagement piece being forced in
a direction in which it is disengaged from the engagement projection, whereby the disk
tray is ejected to outside the device body under the force of the forcing member.

Also the above object can be achieved by providing a recording and/or playback
apparatus including, according to the present invention, a chassis; a moving member
immﬁgémwﬂhym&mnmmewM&amwmmymﬁmﬂMMmmmwmm
which is supported by the chassis to be movable and thus movable between a
recording medium change position where it is projected forward from the chassis and

a recording medium home position inside the chassis; and a flexible cable having first
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and second arm portions and which is flat and generally U shaped, the first
arm portion being fixed by connection to a connector with the end thereof
directed to the back of the chassis, at |least a part of the second arm
portion of the flexible cable being flexibly bent when the noving nenber
I's noved; and the part of the flexible cable, flexibly bent when the
novi ng nmenber is noved between the recordi ng nedium change position and
recordi ng medi um home position, being smaller in thickness than the other
part of the flexible cable. In the above recordi ng and/ or playback
apparatus including the skew adjusting mechanismaccording to the present
I nvention, the height of the guide shafts is adjusted by pinching the end

portion of the guide shaft included i.n th ui de n sypportd ng the
opti capd pﬁeeﬂag A} PoBaeNeand ¥ lcgloﬁﬁ faf 200, BERGTal hiAnagRe: ﬁzﬁ @?ﬁgﬁa“
screw. Thus, the_fr end of .the elastic nmenber, abuytiing.the i de,shaft,
'S ORBIQR bewe, e by GORgORiR fq ACOIIPEIOS Ith dhe, S8 CBETIOR GIEFBE Kaieng a
| arger dianeter. Therefore, the elastic nmenber, accordi ) t resent

| v S bagk bt hassitnt Bast mbart HR i S BREDAICE LRI R (abie; beini
cylindrical elastic nenber, so that the height qf the eptite.skew

adj ustleiplirehenbhivhen enmeaing gember HHpgve Ik et afdhe Xl@lés?f%%d
thinner. In the recording and/ or pl ayback apparatus i ncl udi t he skew
adj us flesiply nhemtawhem the cOPHIMEy TRegnPee 1 R gP‘iWFéWt then regas g’zﬁd Ft?é?‘ilwg
screw whi ch pi.nches the guide shaft is electroconductive or.platedq to be
el ect change positanaadirgeonding medam hpmge R&SWegﬁnﬁ S.mqlh&rsl,n Rbipan

adj ust i ng_nechani sm can_he connected to the 27
the other part of the flexible cable.

In the above recording and/or playback apparatus including the skew adjusting
mechanism according to the present invention, the height of the guide shafts is
adjusted by pinching the end portion of the guide shaft included in the guide means
supporting the optical pickup unit between the conical elastic member and adjusting
screw. Thus, the free end of the elastic member, abutting the guide shaft, is
compressed while going into the bore of the base end portion having a larger diameter.
Therefore, the elastic member according to the present invention can be smaller in
compressed length as compared with a cylindrical elastic member, so that the height of
the entire skew adjusting mechanism can be smaller. Thus, the chassis can be
designed thinner.

In the recording and/or playback apparatus including the skew adjusting
mechanism according to the present invention, the adjusting screw which pinches the
guide shaft is electroconductive or plated to be electrically conductive to have a

ground potential. Thus, the skew adjusting mechanism can be connected to the
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ground potential by the guide shafts. Thus, it is possible to suppress the
noi se taking place due to the electrical charging of the guide shafts.

Al so, the step notor according to the present invention is designed thin
since the housing is open at both the top and bottom thereof. The housing
Is held tight between the cover nenber and bottom pl ate di sposed at the
top and botton-4 respectively, of the optical pickup unit. As above, the
magnetic field of the nagnetic coil placed in the notor housing can be

cl osed, so that the fringe magnetic field fromthe step notor can be
inhibited fromadversely affecting wite or read of information signals to
or fromthe optical disk. Also, since the step notor housing is open at

both the top and bottom t hereof, e heat can easily be dj schar from
hsi aEraus RoBHALDY Eof EWEIE STaRSt i TigchAtiPRGARdP SRRy SAS RORJaKAE o
according to the present _invention, the engagenent projection, forned in
t he c@%rqqﬁetﬁttﬁe@ieqnﬂ@léﬁé%égr@mhe%%ﬁ a¥nnected to the pickup base
provi ded with the objective |lens engages with the .threads olgl t he I&%d

R0 $¢Fs

screw for Al thestap BOteIRCCoRdiBgde the pEeseRE IBIeALPPdS fenigagd

i nside the conpartnent in jisolation fromthe engagenent nenqer a

cl ear HOBBINENIA PPENt Hahotnhehe)dpp rank beHgay dherept of %ﬁﬁeh@-}%%éﬁehﬁ%pﬁl&‘iﬂect i on
in the threads on the |ead screw between the side walls of th

conpabehiEean theceevesr membyr apdsbpitomeplate disppstkad et fop h@‘gr‘ﬁ)&wﬁent

projection thereof forned on the conpartnent wall not being forced by the
| ead sespestivelvepbthie epticad pigkydiml-e to prevent the |ead screw from being

applied with an excessive force which 28 i ) .
As above, the magnetic field of the magnetic coil placed in the motor housing

can be closed, so that the fringe magnetic field from the step motor can be inhibited
from adversely affecting write or read of information signals to or from the optical
disk. Also, since the step motor housing is open at both the top and bottom thereof,
the heat can easily be discharged from inside the housing.

Further, in the recording and/or playback apparatus according to the present
invention, the engagement projection, formed in the compartment, of the engagement
member connected to the pickup base provided with the objective lens engages with
the threads on the lead screw for the depth of the threads, and the elastic member is
housed inside the compartment in isolation from the engagement member by a
clearance smaller than the depth of engagement of the engagement projection in the
threads on the lead screw between the side walls of the compartment.

Therefore, the elastic member is housed with the engagement projection thereof
formed on the compartment wall not being forced by the lead screw, whereby it is

possible to prevent the lead screw from being applied with an excessive force which
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will dull the rotation of the |lead screw and thus bl ock the novenent of the
pi ckup base. Also, even a msalignnent between the engagenent projection
and threads on the I|ead screw, if any caused due to the dinensional

tol erance of the engagenment nenber or the |ike during novenent of the

pi ckup base, can be limted to within the clearance defined between the
wal |l of the conmpartnent and side wall of the elastic nenber. Thus, the
engagenent projection of the engagenent nenber will not have any

m sal i gnment | arger than the depth of engagenent thereof in the threads on
the lead screw and it is possible to prevent the | ead screw and engagenent
projection from being disengaged fromeach other in the course of the

pi ckup .base_ bei ng noved. . In the recordi d/ or, pl ayback a ratu

accor #iHdulb the, g0t3pen tthiezl‘?éatﬁcw a"&%h&‘%?ﬂ@%l%%ﬁ%‘%‘@é“ﬂ@f‘?ﬁ&ﬁ By HBnber
Is received in the conpartnment of the engagenent nenber, the support piece
can sbﬁiﬁart the side wall of the conpartnent over the rightward and |eft

\rMegE):] ?h n;gggfg;eg;gﬁl @%ggﬂ}rggbglﬁ&@% t%%égg%%rga%oﬁ%gr?@g&#gﬁg Otr‘gtz‘ﬁber
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Thus, the clearance definition nmenber can revent _the recordi ng and/ or
pl aybdefingg hetween the svalbeif ihe d&lﬁ@@%ﬂﬂ@%al@(ﬁél%w phdls glasgcamambely back
apbeat 6%1‘1%2, %ﬁg Oér?giaggnfe%t trtlrgje%%&sleg% tihgvgr?gtaig%?rien% 9member will not have any
misalignment larger than the depth of engagement thereof in the threads on the lead
screw and it is possible to prevent the lead screw and engagement projection from
being disengaged from each other in the course of the pickup base being moved.

In the recording and/or playback apparatus according to the present invention,
when the clearance definition member is received in the compartment of the
engagement member, the support piece can support the side wall of the compartment
over the rightward and left widths. Therefore, while the pickup base is being moved
or when the recording and/or playback apparatus incorporating the engagement
member falls down, the clearance definition member will relieve the load concentrated
to the hinge formed on the engagement member installed integrally with the pickup
base which supports the side wall having formed thereon the engagement projection
which is engaged on the lead screw. Thus, the clearance definition member can

prevent the recording and/or playback apparatus from being damaged.

In the above recording and/playback apparatus according to the present invention,
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the disk tray, base chassis and cover nenber are fornmed frommaterials
different in coefficient of |linear thermal expansion fromeach other. Even
i f each of these conponents is thermally deformed while data is being
witten to or read fromthe optical disk, the cover nenber abuts the
projection forned on the | ower edge of the body of the conpartnent wall of
the disk tray and is thus prevented fromwarping toward the optical disk.
Thus, the cover nenber can be prevented fromhaving a sliding contact with
the optical disk. Also, in the recording and/ or playback apparatus

i ncl udi ng the engagenent nechani sm according to the present invention,
when the disk tray is ejected from inside the device body, the coil on a

core is supplied with a _current to capcel the netic force., t he

i ncor ghsr Qtsgdl'?féd??é?.f:hﬁﬁﬁs SPAARQVSH rﬁ@@g%r aﬁeﬂgmﬁﬁggﬁwmﬁ%ﬂs aﬁlgtj&f% Phat
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t he eRORigEht Ogrlﬁ}eéétthWITﬁ&B‘f}nsé% feorgagashe Qs ojEstan gﬁeﬁgﬁo‘?f; Sged
fromthe engagenent portiaon of the pi voti_ng piece, and the dicﬂ}rtra i's

di sengamw@neRrEnist hsrmaldy dedonper, Whikte dataose DeidignwaitieRetor 5 482¢ drqm8,BE of

t he magnet magnetically attracting the . pl.unger is cancel ed by, supplying
the copHes dusg, theecayrer gaembeiopbuts the ipgojsstion fpamed ongthe,demert ecfffgfklet ray
from bei ng drawn out due to_an _erroneous operation by the user while data
i s bebedywf theeepmparsinent xenlk pbithe Kiskogay@and W thus pisyented gom ¥arpingy can
positively be inserted into place and ejected fromthere. Al so.n the above

> A J
r ecor towardathe eptipalagiskic k Tappathst ceveicasndier Fandbe pecysniad fomdaving a
sliding contact with the optical disk.

Also, in the recording and/or playback apparatus including the engagement
mechanism according to the present invention, when the disk tray is ejected from
inside the device body, the coil on a core is supplied with a current to cancel the
magnetic force of the incorporated magnet. The pivoting piece opens the pivoting
area so that the engagement portion thereof will retract from on the moving orbit of
the engagement projection. Thus, the engagement projection is disengaged from the
engagement portion of the pivoting piece and the disk tray is disengaged from the
device body.

Therefore, since the magnetic force of the magnet magnetically attracting the
plunger is canceled by supplying the current to the on-core coil, it is possible to
prevent the disk tray from being drawn out due to an erroneous operation by the user
while data is being written to or read from the optical disk. Thus, the disk tray can
positively be inserted into place and ejected from there.

Also in the above recording and/or playback apparatus according to the present
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i nvention, when the noving nenber is housed in the chassis, the second arm
portion of the flexible cable is bent at a portion thereof near the
connection with the connector. Since the portion of the second arm portion
near the connection is smaller in rigidity than the other portion,

however, the bendi ng-caused | oad to the second arm portion can be reduced.
Therefore, the second arm portion can be prevented from being cracked at
the free end thereof, so that the circuit pattern will not be broken.

Al so, the flexibly bendable portion of the second armportion is intended
to reduce the bendi ng-caused | oad when the second armportion is bent in
the portion thereof near the connection with the connector. The di stance
bet ween the co nechion .and bent portion may not be long to reduce the | oad
applié@vﬁq?QPh@ﬂﬁﬁé RE¥REporti on when the noving menber is housed into

ot o BeaRbeRis e T CHARF B e APSRRA GUBIIFoR G448 NG BIS FaRaE PO &1 1 he
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menber is housed i,n the chassis is mnimzed, the curvature.of the bent
por t i SACRIA AFE RAFHPE Tiegr e GeRngstipa1y snaler nbag}tﬁm fhan, the.giher @9Ttens he
por | BRWAER. (e TRIGHHECAEIIoIoNG THobieerond b Biew SanaRE bEdERbced,
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3 thereof, so that the circuit pattern will not be broken.

Also, the flexibly bendable portion of the second arm portion is intended to
reduce the bending-caused load when the second arm portion is bent in the portion
thereof near the connection with the connector. The distance between the connection
and bent portion may not be long to reduce the load applied to the second arm portion
when the moving member is housed into the chassis to the second arm portion. Thus,
the second arm portion may not excessively be long, which advantageously leads to a
reduction of the cost of manufacture.

Further, in the recording and/or playback apparatus of the thinner design, since
the height of the flexible cable when the moving member is housed in the chassis 1s
minimized, the curvature of the bent portion of the cable i§ larger and a larger load will
be applied to the bent portion. However, the load to the bent portion of the second
arm portion when the moving member is housed into the chassis can be reduced,

which also advantageously leads to the thin design of the chassis.

These objects and other objects, features and advantages of the present invention
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wi || beconme nore apparent fromthe follow ng detailed description of the
preferred enbodi nents of the present invention when taken in conjunction
with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1
is an expl oded perspective view of the conventional disk drive; FIG 2 is
a perspective view of the disk drive in FIG 1; FIG 3 is a perspective
view of a disk tray used in the disk drive in FIG 1; FIG 4 is a
perspective view of an optical pickup unit provided with a conventional
skew adj usting nechanism FIG 5 is a perspective view of a pickup noving
mechani smused in the disk drive in FIG 1, FIG 6 is also a perspective
view of the pickup novi ng mechanismin FIG 5 FI G 7 is a rear view of

t he di FIG 3: 8 f.th k t
L1 ohhisit ot ket G SRR AR B bR
dr|ve| Fl. G ewof a IeX|bIe rln{’edw i ng board

used qqlémgp k Q}Jrl & Ipﬁesepfcfnvjx_antlgpewlﬁll Snsér&tF FRc ?%W“B di sk

drive in FIG .1; cf' 12 is a sectional view of the skew adjusti ng
mechaACERPANYINE drawingss 13 is a sectional view of the disk tray and

devi e, PG pEIARIPRN B Refe TRAWINGS

FIG. 1 is an exploded perspective view of the conventional disk drive;

FIG. 2 is a perspective view of the; disk drive in FIG. 1;

FIG. 3 is a perspective view of a disk tray used in the disk drive in FIG. 1;

FIG. 4 is a perspective view of an optical pickup unit provided with a
conventional skew adjusting mechanism;

FIG. 5 is a perspective view of a pickup moving mechanism used in the disk
drive in FIG. 1;

FIG. 6 is also a perspective view of the pickup moving mechanism in FIG. 5;

FIG. 7 is a rear view of the disk tray in FIG. 3;

FIG. 8 is also a rear view of the disk tray in FIG. 7;

FIG. 9 is a plan view of an engagement mechanism used in the disk drive in FIG.

FIG. 10 is a plan view of a flexible printed wiring board used in the disk drive in
FIG. 1,

FIG. 11 is a sectional view of the disk drive in FIG. 1;

FIG. 12 is a sectional view of the skew adjusting mechanism in FIG. 4;

FIG. 13 is a sectional view of the disk tray and device body with the flexible

32



printed wiring board being placed between them FIG 14 is a perspective

vi ew of a notebook conmputer having installed therein the recording and/or
pl ayback device according to the present invention; FIG 15 is an expl oded
perspective view of the recording and/ or playback device according to the
present invention; FIG 16 is a sectional view of the recordi ng and/or

pl ayback device in FIG 15; FIG 17 is a rear vide of the disk tray in
FIG 16; FIG 18 is also a rear view of the disk tray in FIG 16; FIG 19
is a plan view of an engagenent nechani smused in the recordi ng and/ or

“pl ayback device in FIG 15; FIG 20 is also a plan view of the engagenent
mechanismin FIG 19; FIG 21 is a plan view of an optical pickup unit used

1 PSELE AR I Bna MRS TG 15 FIC 20 1 sectona
device, oGSt 1Fa R el Vof R B B PR B
e S R RSP ELR aeEIGPeniFs 23 el o e

![ EeFIr (caicorl ; ﬁgllggs 8 éx%l@de%eﬁesi'gﬁé:cttiv\éevi\é{weo t(i)lfe r%cr:]or%ri]ﬁ’ga a5 o?tplgj}gnrﬁ%ﬁrdelxjrlsc%d in

according to the present invention;

FIG. 16 is a sectional view of the recording and/or playback device in FIG. 15;

FIG. 17 is a rear vide of the disk tray in FIG. 16;

FIG. 18 is also a rear view of the disk tray in FIG. 16;

FIG. 19 is a plan view of an engagement mechanism used in the recording and/or
playback device in FIG. 15;

FIG. 20 is also a plan view of the engagement mechanism in FIG. 19;

FIG. 21 is a plan view of an optical pickup unit used in the recording and/or
playback device in FIG. 15; FIG. 22 is a sectional view of a skew adjusting
mechanism used in the recording and/or playback device in FIG. 15;

FIG. 23 is a sectional view of a variant of the skew adjusting mechanism in FIG.
22;

FIG. 24 is a sectional view of another variant of the skew adjusting mechanism in
FIG. 22;

FIG. 25 is a plan view of a pickup moving mechanism used in the recording
and/or playback device in FIG. 15;

FIG. 26 is a perspective view of an engagement member used in the recording
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and/ or pl ayback device in FIG 15; FIG 27 is an expl oded perspective view
of the engagenent nenber in FIG 26; FIG 28 is a side elevation of the
engagenent menber in FIG 26; FIG 29 is a plan view of the optical pickup
unit having a cover nenber attached thereto; FIG 30 is a perspective view
of a variant of the engagenent nenber in FIG 26; FIG 31 is a perspective
vi ew of the engagenent nenber (shown in FIG 30) having a gap defining
menber housed in a conpartnent; FIG 32 is a plan view of the engagenent
menber in FIG 31; FIG 33 is a perspective view of another variant of the
engagenent nenber in FIG 26; FIG 34 is a plan view of the engagenent
menber (shown in FIG 33) having a gap defining nmenber housed in a

conpargéaﬁgbéa)%gl%geégﬁe\s}gah@.allg,vi ew of the engagenent nenber in FIG 34,

FI G vieéw dof the disk tray having a concavity for

Fecel i nORRGIxt o gt Ber BB A AP el LAEBhERP LRSS it ggbonr
Frexiole bontel fridiielibh o B Ao bR SBRE56"C et onvi ow of
the flexi P‘i@ il iisn E%ﬁiaﬁM v{e'“p gt &%a(gﬁic%] %?clgu?)eunq{ ﬁlévitnggaay coVer member attached
thereto;
FIG. 30 is a perspective view of a variant of the engagement member in FIG. 26;
FIG. 31 is a perspective view of the engagement member (shown in FIG. 30)
having a gap defining member housed in a compartment;
FIG. 32 1s a plan view of the engagement member in FIG. 31;
FIG. 33 is a perspective view of another variant of the engagement member in
FIG. 26;
FIG. 34 is a plan view of the engagement member (shown in FIG. 33) having a
gap defining member housed in a compartment;
FIG. 35 is a plan view of the engagement member in FIG. 34;
FIG. 36 is a perspective view of the disk tray having a concavity for receiving a
disk;
FIG. 37 is a plan view a flexible printed wiring board for connecting the disk tray
and device body to each other;
FIG. 38 is a perspective view of the disk tray and device body connected by the
flexible printed wiring board to each other;

FIG. 39 is a section view of the flexible printed wiring board when the disk tray
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I's noved between two positions inside and outside the device;  FIG 40 is a
bl ock di agram of the recordi ng and/ or playback device according to the
present invention; FIG 41 explains an area in which the optical pickup
unit is noved stepwise; FIG 42 shows a sequence of operations made in

pul sed driving of the optical pickup unit at start-up of the recording
and/ or pl ayback device; and FIG 43 shows a sequence of operations nmade in
pul sed driving of the optical pickup unit at disk ejection in the
recordi ng and/ or playback devi ce. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The di sk recordi ng and/ or playback apparatus according to the
present invention (will be referred to as "disk recorder/player"”

her eunder il | _be described i.n.detail hth reference to the acconpanyi ng
dr awi ﬁ@g}c)v?\ﬁ”é)e%g%q g’%‘?PBF‘i&?@P,‘“%&%?@PW%‘? ﬁﬁicgeé’tl“e% with a reference nunber
1, is a di I.ve [for, pl ayback.of an optical, disk, such as CD (conpact

di sk, VBT it i DIGek BfBrRa S iR Rndne, SBor Ty otk B i, R R e 1
the drjve bay of a.host apparatus such as a notebook conputer or the like
as shoWnPTFSeR} BYeRlONRat orring now to FIG 15, the di sk recorder/player 1
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FIG. 43 shows a sequence of operations made in pulsed driving of the optical
pickup unit at disk ejection in the recording and/or playback device.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The disk recording and/or playback apparatus according to the present invention
(will be referred to as “disk recorder/player” hereunder) will be described in detail
with reference to the accompanying drawings. The recorder/player, generally
indicated with a reference number 1, is a disk drive for playback of an optical disk
such as CD (compact disk), DVD (digital versatile disk) and the like. It is to be
installed in the drive bay of a host apparatus such as a notebook computer or the like
as shown in FIG. 14.
Referring now to FIG. 15, the disk recorder/player 1 is schematically illustrated
in the form of an exploded perspective view. As shown, the disk recorder/player 1
includes a disk tray 5 having an optical disk 4 such as a DVD or the like placed therein,

and an optical pickup unit 6 connected to the disk tray 5 to read information signals

from the optical disk 4 placed on the disk tray 5. Also, correspondingly to the
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conpact and thin design of the host apparatus 2 in which the disk
recorder/player 1 is installed, the disk recorder/player | has a body
(will be referred to as "device body" wherever appropriate hereinafter) 7
designed to have a height of about 9.5 mm which 1is the sanme hei ght of the
hard disk drive, for exanple, as shown in FIG 16. In the device body 7
havi ng the height or thickness of 9.5 mM-4 the geonetry of each conponent
is as follows. That is, the optical disk 4 is 1.2 mmhigh or thick, the
axial runout of the optical disk 4 is 0.5 nm the disk tray 5 connected to
the optical pickup wunit 6 is 5.2 mm high, clearance defined between the
surface, on which the optical disk 4 is placed, of the disk tray 5 and the
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unit 6 is 5.2 mm high, clearance defined between the surface, on which the optical disk

4 is placed, of the disk tray 5 and the optical disk 4 is 0.4 mm thick, clearance defined

between the disk tray 5 and the bottom of the device body 7 is 0. 4mm, and the upper

and lower halves 8 and 9 joined to each other to form an outer casing of the device

body 7 are 0.4 mm and 0.5 mm, respectively, thick.

The body 7 of the disk recorder/player 1 is composed of the upper and lower
halves 8 and 9 buttjoined to each other. The upper and lower halves 8 and 9 are
formed by punching and drilling a metallic plate.
The lower half 9 of the device body 7 has disposed thereon a circuit board 17 on

which there are formed a control circuit for controlling the operation of the disk

recorder/player 1, an interconnecting connector for connection of the disk

recorder/player 1 to the host apparatus 2, etc. Also, the lower half 9 is open at one

end thereof at which the disk tray 5 is drawn to outside the device body 7, and has a

rear wall 9a formed at an end thereof opposite to the open end. The lower half 9 has
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also rising side walls 9b and 9c forned al ong the opposite edges thereof
between which there are provided the open end and rear wall 9a. On the
opposite side walls 9b and 9c, guide rails 12 to guide the disk tray 5 for
insertion into,, and ejection from the device body 7 are provided to
extend fromthe, rear wall 9a to the open end of the lower half 9. Each of
the guide rails 12 is shaped to have a generally C shaped section and has
a Cshaped concavity 12a fornmed therein toward the device body 7. The
guide rail 12 has slidably engaged in the concavity 12a thereof a guide
menber 13 connected to the disk tray 5. Also, the guide rail 12 has fornmed
thereon a stopper 14 which limts the sliding range of the guide nenber 13

in order ta preyent the disk.tr f.rom bei ng_drawn, out . of t:he device
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The guide rail 12 has slidably engaged in the concavity 12a thereof a guide member 13
connected to the disk tray 5.  Also, the guide rail 12 has formed thereon a stopper 14
which limits the sliding range of the guide member 13 in order to prevent the disk tray
5 from being drawn out of the device body 7 to more than a predetermined length.
The guide member 13 engaged in the guide rail 12 is shaped to have a generally
C-shaped section, and holds the disk tray 5 at the opposite sides to be slidable. When
the disk tray 5 is ejected from, or inserted into, the device body 7, the guide member
13 slides on the guide rail 12 to guide the disk tray 5 for smooth movement.
Also, the lower half 9 has provided a rising engagement projection 11 which is
engaged in a holding mechanism 18 which holds the disk tray 5 inside the device body
7. The holding mechanism 18 will be described in detail later. In addition, the
lower half 9 has provided thereon near the rear wall 9a a printed wiring board 17

having a drive circuit formed thereon. The printed wiring board 17 includes a

so-called rigid circuit substrate. It has a wiring pattern formed thereon and has
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nounted on the wiring pattern also various electronic parts such as a
connector for connection to an external apparatus. Al so, the printed

Wi ring board 17 has nounted thereon an FPC (flexible printed circuit) 23
connected to the optical pickup unit 6. The FPC 25 will be described in
detail later. The disk tray 5 inserted into, and ejected to outside, the
device body 7 has fornmed therein a concavity 15 in which the optical disk
4 is to be received. This concavity 15 is generally circular, and has
formed in the main side thereof an opening 16 through which a disk table
and objective |lens of the optical pickup unit 6 housed in the disk tray 5
faces directly the optical disk 4. The opening 16 extends nearly from the
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16 through which a disk table and objective lens of the optical pickup unit 6 housed in
the disk tray 5 faces directly the optical disk 4. The opening 16 extends nearly from
the center of the concavity 15 to the front end 5a of the disk tray 5. Also, a cover
member installed to a base chassis of the optical pickup unit 6 and the disk table and
objective lens installed on the base chassis and facing upward through the cover
member are exposed to the optical disk 4 through the opening 16.

The disk tray 5 is formed from a rigid PPE (polyphenylene ether) containing
glass in 20%. The generally circular concavity 15 in which the optical disk 4 is to be
received is formed on a main side 5b of the disk tray 5, and the holding mechanism 18
holding a compartment 21 in which the optical pickup unit 6 is housed and the disk
tray 5 engaged inside the device body 7 is formed on a rear side 5c of the disk tray 5 as
shown in FIG. 17. 'The optical pickup unit 6 will be described in detail later.

The compartment 21 has provided therein a plurality of engagement projections

25 that engage with the optical pickup unit 6. When the engagement projections 25

38



are engaged in a plurality of engagenent holes fornmed in the base chassis
of the optical pickup unit 6, the conpartnent 21 is connected to the
optical pickup unit 6. The disk tray 5 has formed thereon a guide
projection 22 extending in a direction in which the disk tray 5 is
inserted into, and ejected to outside, the device body 7 and which is
engaged on the guide nenber 13. The guide projection 22 is held slidably
in the aforenenti oned gui de nmenber 13 to guide insertion and ejection of
the disk tray 5 in relation to the device body 7. Al so, the guide
projection 22 has stop pieces provided at each of ends at the rear end 5d
thereof at the device body 7 and at the front end 5a toward the disk tray
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' nsi d% %nh?elgt?c\)/gl % t%g device body 7. Also, the guide projection 22 has stop pieces
provided at each of ends at the rear end 5d thereof at the device body 7 and at the front
end S5a toward the disk tray 5 is to be drawn out. The stop pieces will not be
described in detail herein. They are intended to prevent the disk tray 5 from being
disengaged from the guide member 13 and projected to the front end 5a of the guide
member 13.
The disk tray 5 has provided thereon the holding mechanism 18 which holds the
disk tray 5 inside the device body 7. The holding mechanism 18 is formed near one
edge at the rear side Sc of the disk tray 5, and includes a forcing mechanism 19 to
force the disk tray 5 to outside the device body 7 and an engagement mechanism 20
which engages the disk fray 5 into the device body 7.
First, the above forcing mechanism 19 which forces the disk tray 5 to outside the
device body 7 will be explained.

As shown in FIG. 17, the forcing mechanism 19 uses a coil spring 28 provided at

the rear side 5c of the disk tray 5 to force out the disk tray 5 from inside the device
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body 7. The coil spring 28 is housed in a spring conpartnent 29 forned near
one of the guide projections 22 to extend in the direction in which the
disk tray 5 is inserted into, and ejected to outside, the device body 7.
The coil spring 28 has a hollow structure in which a bar-1like ejection
menber 30 is inserted. The ejection nenber 30 can be inserted in insertion
hol es 29b fornmed in walls 29a at the front end 5a and rear end 5d,
respectively, of the spring conpartnent 29. Also, the ejection nmenber 30
has a flange 30a forned generally at the mddle of the | ength thereof. Wen
the flange 30a is pressed at one side thereof by the end of the coi

spring 28, the ejection nenber 30 is forced to the rear end 5d and the
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flange 30a is pressed at one side thereof by the end of the coil spring 28, the ejection

member 30 is forced to the rear end 5d and the flange 30a is retained at fhe other side

thereof by a step 29¢ formed at the rear end 5d of the spring compartment 29. At this

time, a portion of the ejection member 30, extending from the flange 30a toward the

rear end 5d, is projected to the device body 7 through the insertion hole 29b formed in

the wall 29a of the spring compartment 29.

When the disk tray 5 is inserted into the device body 7, the portion, projecting

toward the device body 7, of the ejection member 30 abuts the rear wall 9a of the

lower half 9. As the disk tray 5 is further inserted, the ejection member 30 is forced

back frbrn the rear wall 9a and moves toward the front end 5a and compresses the coil

spring 28 by the flange 30a toward the rear end 5a, as shown in FIG. 18. Since the

coil spring 28 is retained at an end thereof at the front end Sa by the wall 29a of the

spring compartment 29 at this time, it is compressed by the flange 30a and the force

for pressing the flange 30a toward the rear end 5d is maintained. Thereafter, when
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the disk tray 5 is held engaged inside the device body 7 by the engagenent
mechani sm 20 provided on the disk tray 5, the coil spring 28 holds the
force for pressing the flange 30a toward the rear end 5d. The engagenent
mechani sm 20 will be described in detail later. Wie-n the. disk tray 5 is
di sengaged by the engagenent nechanism 20 after the above, the ejection
menber 30 pressed by the coil spring 28 receives a reaction equivalent to
the force of the coil spring 28 fromthe rear wall 9a and presses the coi
spring 28 by the flange 30a back to the front end 5a. Since the end, at the
front end 5a, of the coil spring 28 is retained by the wall 29a of the
coil conpartnent 29, the coil spring 28 is deconpressed while pressing the
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spring 28 by the flange 30a back to the front end 5a. Since the end, at the front end

5a, of the coil spring 28 is retained by the wall 29a of the coil compartment 29, the coil
spring 28 is decompressed while pressing the wall 29a toward the front end 5a. Thus,
the disk tray 5 is pressed out toward the open end of the device body 7, the front end
5a, of the disk tray 5 is projected toward the open end of the device body 7. The disk
tray 5 can thus be drawn out. It should be noted that since the ejection member 30 is
forced at the flange 30a by the coil spring 28 toward the rear end 5d, a portion,
extending from the flange 30a toward the rear end 5d, of the ejection member 30 is
projected through the insertion hole 29b formed in the wall 29a of the spring
compartment 29 toward the device body 7 as shown in FIG. 16.

Next, the engagement mechanism 20 for engagement of the disk tray 5 into the
device body 7 will be explained below. As shown in FIGS. 17 to 20, the engagement
mechanism 20 includes an engagement projection 11 provided on the device body 7 to

engage with the disk tray 5 and keep the disk tray 5 engaged in the device body 7, an

41



engagenent piece 41 provided on the disk tray 5 and forced to pivot in a
direction of engaging the engagenent projection 11 with the disk tray 5, a
pivoting piece 42 for engaging the engagenent piece 41 onto the engagenent
projection 11 or disengaging it fromthe engagenent projection 11 by
having a contact with the engagenent piece 41 and limting the pivoting
range of the engagenent piece 41, a plunger 45 engaging wth the pivoting
pi ece 42 and inserted into an on-core coil 44 to pivot the pivoting piece
42, and a pressing piece 46 pressed by the engagenent projection 11 to have
a contact with the pivoting piece 42 and press the pivoting piece 42 in a
direction in mhich t he engagenent piece 41 wi |l engage with the engagenent
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detail zcl,c%t fﬁ T a p%é‘s%a&eg}%% 4% Sige%sédl by the engagement projection 11 to have a
contact with the pivoting piece 42 and press the pivoting piece 42 in a direction in
which the engagement piece 41 will engage with the engagement projection 11.

As shown in FIG. 15, the engagement projection 11 is provided on the
aforementioned lower half 9 and projected to near the open end of the guide rail 12.
The engagement projection 11 is formed generally cylindrical. When the disk tray 5
is inserted into the device body 7, the engagement projection 11 is engaged on an
engagement piece 41 formed on the disk tray 5 to hold the disk tray 5 inside the device
body 7.

As shown in FIG. 19, the engagement piece 41 engaged on the engagement
projection 11 includes an engagement portion 48 shaped like a hook and engaged on
the engagement projection 11, a body 49 having the engagement portion 48 formed at
the free end thereof, a stud 50 provided at the base end of the body 49 tfo work as a

pivot for the engagement piece 41, and an abutting portion 51 put into contact with the

pivoting piece 42 which will be described in detail later. The engagement piece 41 is
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shaped to be pivotable about the stud 50 in the direction of arrow D in
FIG 19 or in a direction opposite to the direction of arrow D, and a
torsion coil spring 52 is wound on the stud 50 to always force the
engagenent piece 41 for pivoting in the direction of arrowDin FIG 19
The engagenent piece 41 has a bevel 49a forned thereon to protrude fromthe
end of the body 49 in the noving direction of the engagenent projection 11
in the direction of arrow D, and the hook-shaped engagenent portion 48 is
formed at the protruding end of the bevel 49a. Al so, the engagenent piece
41 has the abutting portion 51 fornmed at the side thereof opposite to the
side where the bevel 49a is forned. Nanely, the stud 50 is |ocated between
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pi vot dEr%E:ti})Q e0f4 agi‘row D, and the hook-shaped engagement portion 48 is formed at the
protruding end of the bevel 49a. Also, the engagement piece 41 has the abutting
portion 51 formed at the side thereof opposite to the side where the bevel 49a is
formed. Namely, the stud 50 is Iocated between the abutting portion 51 and bevel
49a. Since the abutting portion 51 is pressed to abut the pivoting piece 42, the range
of the pivoting in the direction of arrow D in FIG. 19 is limited. As pivoted in the
direction of arrow D, the engagement portion 48 is engaged on the engagement
projection 11, holds the disk tray 5 inside the device body 7. On contrary, when
pivoted in the direction opposite to the direction of arrow D in FIG. 19, the
engagement portion 48 is disengaged from the engagement projection 11 to enable the
disk tray 5 to be ejected from inside the device body 7 by the aforementioned coil
spring 28 and ejection member 30.
The pivoting piece 42 to limit the pivoting range of the engagement piece 41

includes a pivoting-range limiting projection 35 which presses the abutting portion 51

of the engagement piece 41 to limit the pivoting range, a stud 56 as a pivot for the
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pi voting piece 42, a contact portion 57 which is put into contact wth the
pressing piece 46 and pressed by the latter, and a connection 58 connected
with the plunger 45. The pivoting piece 42 is shaped to be pivotabl e about
the stud 56 in the direction of arrow Ein FIG 19 or in a direction
opposite to the direction of arrow E, and a torsion coil spring 59 is
wound on the stud 56 to always force the pivoting piece 42 for pivoting in
the direction of arrow Ein FIG 19. As the engagenent piece 41 is forced
in the direction of arrowDin FIG 19, thus always kept in contact with
the abutting portion 51 and pivoted in either the direction of arrow E or
in the direction opposite to the direction of arrow E, the pivoting-range
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always kept in contact with the abutting portion 51 and pivoted in either the direction

of arrow E or in the direction opposite to the direction of arrow E, the pivotingrange

limiting projection 55 limits the pivoting range of the engagement piece 41 by means

of the abutting portion 51.

The contact portion 57 has a protrusion 60 formed at a contact thereof with the
pressing piece 46. The protrusion 60 is pressed by the pressing piece 46 to pivot the
pivoting piece 42 in the direction opposite to the direction of arrow E.

The connection 58 to which the plunger 45 is connected has formed at one side
thereof a projection 58a inserted through a connection hole 45a formed in the plunger
45. When the pivoting piece 42 is pivoted by the pressing piece 46 in the direction
opposite to the direction of arrow E, the connection 58 moves the plunger 45 toward
the on—core coil 44. When the plunger 45 is held inside the on-core coil 44, the

pivoting piece 42 is held directed in the direction opposite to the direction of arrow E.

Also, a slit 61 is formed between the contact portion 57 and connection 58 to
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permt the contact portion 57 pressed by the pressing piece 46 to be

el astically novable. Therefore, the protrusion 60 fornmed on the contact
portion 57 permts the pressing piece 46 to positively pivot the pivoting
pi ece 42 and the pivoting piece 42 to hold the plunger 45 in the on-core
coil 44, and the slit 61 can absorb the pressure by deflecting the contact
portion 57 when the contact portion 57 is excessively pressed by the
pressing piece 46. Forced by the torsion coil spring 59 in the direction of
arrow Ein FIG 19, the pivoting piece 42 pivots the pivoting-range
limting projection 55 put in contact with the abutting portion 51 of the
engagenent piece 41 in the direction of arrow E to pivot the engagenent

piece 41 in.the direction osite .to the directi f D,  Th th
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pivoting piece 42 pivots the pivotingrange limiting projection 55 put in contact with

the abutting portion 51 of the engagement piece 41 in the direction of arrow E to pivot
the engagement piece 41 in the direction opposite to the direction of arrow D.  Thus,
the engagement portion 48 of the engagement piece 41 is disengaged from the
engagement projection 11 provided upright on the lower half 9 of the device body 7,
and the disk tray 5 is ejected to outside the device body 7.

Also, when the disk tray 5 is inserted into the device body 7 and the contact
portion 57 is pressed by the pressing piece 46 which will be described in detail later,
the pivoting piece 42 is pivoted in the direction opposite to the direction of arrow E.
When the-plunger 45 connected to the contact portion 57 is held inside the on-core coil
44, the pivotingrange limiting projection 55 is pivoted in the direction opposite to the
direction of arrow E to pivot the engagement piece 41 in the direction of arrow D in
FIG. 20. Thus, the engagement portion 48 of the engagement piece 41 is engaged on

the engagement projection 11 and the disk tray 5 is held inside the device body 7. -
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The plunger 45 which holds the pivoting piece 42 directed in the direction
opposite to the direction of arrow E is a generally U shaped nagnetic
menber. It has a pair of insertion shafts 63 which are to be inserted into
the on-core coil 44, and has a connection hole 45a forned in the base-end
portion thereof. Wth the projection 58a forned on the connection 58 of
the pivoting piece 42 being inserted into the connection hole 45a, the

pl unger 45 is connected to the pivoting piece 42. The on-core coil 44 in
which the insertion shaft 63 of the plunger 45 is passed has a coil 66
wound on a hollow core 65 in which the insertion shaft 63 is inserted.

Al so, the on-core coil 44 incorporates a nagnet (not shown) mhich
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has a coil 66 wound on a hollow core 65 in which the insertion shaft 63 is inserted.
Also, the on-core coil 44 incorporates a magnet (not shown) which magnetically
attracts the insertion shaft 63 away from the inserted end of the insertion shaft 63 in
the direction of arrow F in FIG. 19. When the pivoting piece 42 is pivoted in the
direction opposite to the direction of arrow E and the insertion shaft 63 of the plunger
45 is inserted deeper into the on-core coil 44, the insertion shaft 63 is held by the
magnet in the on-core coil 44 as shown in FIG. 20. Also, when a current is supplied
to the coil 66, the on—core coil 44 will cancel the magnetic force of the magnet
magnetically attracting the insertion shaft 63 to free the plunger 45. When the
plunger 45 is thus freed, the pivoting piece 42 is pivotable under the force of the
torsion coil spring 59 in the direction of arrow E.

The pressing piece 46 which abuts the contact portion 57 of the pivoting piece 42
to press the latter includes an arm portion 70 which is pressed by the engagement

projection 11 provided upright on the device body 7, a stud 71 provided at the base
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end of the arm portion 70 and about which the pressing piece 46 is pivoted,
and a pressing portion 72 which presses the contact portion 57 of the
pivoting piece 42 to pivot the latter. The pressing piece 46 is fornmed to
be pivotable about the stud 71 in the direction of arrow Gor in a
direction opposite to the direction of arrow Gin FIG 19, and a torsion
coil spring 73 is wound on the stud 71 to hold the pressing piece 46 in a
position where the armportion 70 intersects the noving orbit of the
engagenent projection 11 as shown in FIG 19. That is, the pressing piece
46 is returned by the torsion coil spring 73 to the hone position after
the armportion 70 is pressed by the engagenent projection 11 and thus
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projection 11 as shown in FIG. 19. That is, the pressing piece 46 is returned by the
torsion coil spring 73 to the home position after the arm portion 70 is pressed by the
engagement projection 11 and thus pivoted in the direction of arrow G to pivot the
pivoting piece 42 in the direction opposite to the direction of arrow E or even when the
contact portion 57 collides with the pivoting piece 42 having been pivoted in the
direction of arrow E to cause the pivoting piece 42 to pivot in the direction opposite to
the direction of arrow G.
The torsion coil spring 73 to limit the position of the pressing piece 46 is wound
on the stud 71 and has one end thereof retained by the pressing piece 46 and at the
other end by a retaining member 75 formed on the rear side Sc of the disk tray 5. The
retaining member 75 consists of a semi-circular retention piece 75a and a rectangular
retention piece 75b between which a constant clearance is defined. The torsion coil

spring 73 is inserted at the other end thereof into the clearance and wound on the

semi-circular retention piece 75a. Since the retention piece 75a is formed
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sem -circular while the retention piece 75b is fornmed rectangul ar, the
torsion coil spring 73 cannot be wound on the retention piece 75b but is
only wound on the sem-circular retention piece 75a. Therefore, the
torsion coil spring 73 applies an optinumforce to the pressing piece 46,
so than the pressing piece 46 once pressed by the engagenent projection

| and pivoting piece 42 to pivot in the direction of arrow G or in the
direction opposite to the direction of arrow G can be return to the hone
position where the armportion 70 intersects the noving orbit of the
engagenent projection 11. Note that in a position near the area where the
armportion 70 is pivoted and at a side opposite to the direction of arTow
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projection 11.

Note that in a position near the area where the arm portion 70 is pivoted and at a
side opposite to the direction of arrow G and, there is provided a stopper 80 which
stops the arm portion 70 from being excessively pivoted. The stopper 80 is a
cylindrical projection, for example, provided on the rear side 5c of the disk tray 5.
When the contact portion 57 of the pivoting piece 42 pivoted in the direction of arrow
E collides with the pressing piece 46 which will thus be pivoted in the direction
opposite to the direction of arrow G, the arm portion 70 is limited by the stopper 80
from being excessively pivoted in the direction opposite to the direction of arrow G as
shown with a dashed line in FIG. 19. Thus, the pressing piece 46 assures that the arm
portion 70 can be back to the moving orbit of the engagement projection 11.

More specifically, on the assumption that the arm portion 70 will not return to the
moving orbit of the engagement projection 11, the latter will not allow the arm portion

70 when the disk tray 5 is inserted into the device body 7. Thus, the pressing piece
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46 cannot pivot the pivoting piece 42 in the direction of arrow E and the
engagenent piece 41 cannot be pivoted in the direction of arrowD to
engage onto the engagenent projection 11. Thus, the armportion 70 of the
pressing piece 46 has the pivoting range thereof limted by the stopper 80
provided to assure that the armportion 70 can be back to the noving orbit
of the engagenent projection 11 without fail. In the engagenent nechani sm
20 including the engagenent projection 11, engagenent piece 41, pivoting
pi ece 42, plunger 45 and pressing piece 46 as nentioned above, when the
disk tray 5 is outside the device body 7, the pivoting piece 42 is forced
in the direction of arrow E, retained by a stop wall 81 provided on the
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mentioned above, when the disk tray 5 is outside the device body 7, the pivoting piece
42 is forced in the direction of arrow E, retained by a stop wall 81 provided on the disk
tray 5 and thus limited from pivoting in the direction of arrow E as shown in FIG. 19.
Also, the engagement piece 41 has the abutting portion 51 thereof pivoted by the
pivoting-range limiting projection 55 of the pivoting piece 42 in the direction opposite
to the direction of arrow D and the engagement portion 48 thereof kept in a position
where it is retracted from the moving orbit of the engagement projection 11.
Therefore, the lower half 9 of the device body 7 having the engagement projection 11
provided upright thereon and the disk tray 5 are disengaged from each other, the rear
wall 9a of the lower half 9 is forced by the ejection member 30 forced by the coil
spring 28 provided on the disk tray 5, and thus the disk tray 5 is ejected to outside the
device body 7.

When the user inserts the disk tray 5 into the device body 7 with an optical disk 4

set in place in the concavity 15 of the disk tray 5, the engagement projection 11
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provi ded on the |lower half 9 goes forward in the direction of arrow Hin
FIG 19 and gets in touch with the armportion 70 of the pressing piece
46. Thus the armportion 70 is pivoted in the direction of arrow Gin FIG
20. As the armportion 70 is thus pivoted, the pressing portion 72 of the
pressing piece 46 presses the contact portion 57 of the pivoting piece 42
which will thus be pivoted in the direction opposite to the direction of
arrow E in FIG 20. Thus, the plunger 45 connected to the connection 58 of
the pivoting piece 42 will have the insertion shaft 63 inserted deep into
the on-core coil 44 and magnetically attracted by the magnet di sposed

I nside the on-core coil 44. At this time, the pressing piece 46 presses the
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coil 44 and magnetically attracted by the magnet disposed inside the on-core coil 44.

At this time, the pressing piece 46 presses the protrusion 60 formed on the
contact portion 57 that gets into touch with the pressing portion 72 of the pressing
piece 46 to positively pivot the pivoting piece 42 in the direction opposite to the
direction of arrow E, so that the plunger 45 can be magnetically attracted by the
magnet disposed inside the on-core coil 44. Also, the slit 61 formed between the
contact portion 57 and connection 58 of the pivoting piece 42 allows the contact
portion 57 to elastically be displaceable. Therefore, when excessively pressed by the
pressing piece 46, the contact portion 57 can be deflected to absorb the excessive
pressure.

Thus, the plunger 45 and pivoting piece 42 are kept pivoted in the direction
opposite to the direction of arrow E in FIG. 20 against the force of the torsion coil

spring 59 given in the direction of arrow E in FIG. 20. When the pivoting-range

limiting projection 55 of the pivoting piece 42 is pivoted in the direction opposite to
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the direction of arrow E, the engagenent piece 41 has the pivoting range
thereof increased in the direction of arrow D and the force of the torsion
coil spring 52 given in the direction of arrow D in FIG 20 positions the
engagenent portion 48 on the noving orbit of the engagenment projection | |
as shown in FIG 20. As the disk tray 5 is inserted deeper in the device
body 7, the engagenent projection 11 goes forward in the direction of
arrow Hin FIG 20 while pivoting the bevel 49a on the free end portion of
t he body 49 of the engagenment piece 41 in the direction opposite to the
direction of arrow D, and is engaged on the engagenent portion 48. Thus,
the disk tray 5 and the lower half 9 of the device body 7 engage w th each
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suppl IbeveP&Qa on the free end portion of the body 49 of the engagement piece 41 in the
direction opposite to the direction of arrow D, and is engaged on the engagement
portion 48. Thus, the disk tray 5 and the lower half 9 of the device body 7 engage
with each other.

At this time, the ejection member 30 is pressed back from the rear wall 9a of the
lower half 9 and moves toward the front end 5a while compressing the coil spring 28
by the flange 30a thereof toward the front end 5a, as shown in FIG. 18. Since the
coil spring 28 has the end thereof at the front end 5a retained by the wall 29a of the
spring compartment 29, it is pressed by the flange 30a and thus compressed to keep a
force under which the flange 30a is forced toward the rear end 5d. That is, the disk
tray 5 is held in place inside the device body 7 while forcing the lower half 9 toward
the rear end 5d to engage the engagement piece 41 on the engagement projection 11
provided on the lower half 9.

To eject the disk tray 5 from inside the device body 7, the control circuit supplied

with a command signal from a user’s control unit provided on the disk tray 5 supplies
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a current to the on-core coil 44 to cancel the nmagnetic force of the nagnet
built in the on-core coil 44. Thus the plunger 45 is freed. Therefore, the
pivoting piece 42 is pivoted in the direction opposite to the direction of
arrow Ein FIG 19 under the force of the torsion coil spring 59. Wen the
pivoting-range limting projection 55 is pivoted in the. direction of
arrow E, the engagenent piece 41 is pivoted in the direction opposite to
the direction of arrow D and has the engagenent portion 48 thereof
retracted fromon the noving orbit of the engagenent projection 11. Thus,
the engagenent projection 11 is disengaged fromthe engagenent portion 48,
so that the disk tray and the lower half 9 of the device body 7 will be
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engagement projection 11 is disengaged from the engagement portion 48, so that the

disk tray and the lower half 9 of the device body 7 will be disengaged from each other.

Then, the ejection member 30 having the free end thereof thrust upon the rear
wall 9a of the lower half 9 is given a reaction equivalent to the force of the coil spring
28 from the rear wall 9a, and thus forces back the coil spring 28 by the flange 30a
toward the front end 5a. Since the coil spring 28 has the end thereof at the front end
5a retained by the wall 29a of the coil compartment 29, it is decompressed while
pressing the compartment wall 29a toward the front end 5a. Thus, the disk tray 5 is
pressed out toward the open end of the device body 7 and thus has the front end 5a
thereof ejected toward the open end of the device body 7.

Note that since the arm portion 70 is retained by the stopper 80 also when
pivoting of the pivoting piece 42 in the direction of arrow E has caused the pressing
portion 72 of the pressing piece 46 to collide with the contact portion 57 of the

pivoting piece 42 and thus pivoted the pressing portion 72 in the direction opposite to
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the direction of arrow G it can be avoided that the armportion 70 w ||
excessively be pivoted and not be positioned on the noving orbit of the
engagenent projection 11. Also, the torsion coil spring 73 wound on the
pressing piece 46 can be retained in an appropriate position by the

retai ning menber 75 forned on the rear side 5c of the disk tray 5 and thus
provi des an optinmumforce to the pressing piece 46. Therefore, even when
havi ng been pressed by the engagenent projection 11 and pivoting piece 42
and pivoted in the direction of arrow Gor in the direction opposite to
the direction of arrow G the pressing piece 46 is returned to the initial
position where the armportion position 70 intersects the noving orbit of
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arrow G, the pressing piece 46 is returned to the initial position where the arm portion
position 70 intersects the moving orbit of the engagement projection 11 as indicated
with a solid line in FIG. 19.
Note that the protrusion 60 formed on the contact portion 57 of the pivoting piece
42 as above may be formed on the pressing portion 72 of the pressing piece 46 or on
both the pivoting piece 42 or pressing piece 46.
Next, the optical pickup unit 6 installed in the compartment 21 provided at the
rear side Sc of the disk tray 5 will be explained. |
Asl shown in FIG. 21, the optical pickup unit 6 includes a base chassis 101
forming the unit body, a disk table 102 formed integrally with the base chassis 101 and
on which an optical disk 4 is placed, an optical pickup 103 to write or read information
'signals to or from the optical disk 4 placed in place on the disk table 102, a pickup
moving mechanism 104 to move the optical pickup 103 radially of the optical disk 4, a
pair of guide shafts 105 and 106 to guide the movement of the optical pickup 103 by
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t he pi ckup nmovi ng mechani sm 104, and a skew adj usting nmechanism 109 to
adjust the relation in inclination between an objective |lens 108 provided
on the optical pickup 103 and the signal recording surface of the optical
disk 4 by adjusting the inclination of the guide shafts 105 and 106. The
base chassis 101 includes an iron-made franme 110. The franme 110 is forned
general ly rectangul ar, and has an opening 112 through which the objective

|l ens 108 of the optical pickup 103 faces directly the signal recording
surface of the optical disk 4. The opening 112 is fornmed generally
rectangular. In the opening 112, there are disposed the pickup noving
mechani sm 104 to nove the optical pickup 103 Iongltudlnally pair of guide
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base ]1% ffo til%%t;caf) plc?cup 103 faces directly the signal recording surface of the optical
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disk 4. The opening 112 is formed generally rectangular. In the opening 112, there
are disposed the pickup moving mechanism 104 to move the optical pickup 103
longitudinally, pair of guide shafts 105 and 106 and the optical pickup 103 supported
on the guide shafts 105 and 106. The opening 112 has a generally circular cut 113
formed at one longitudinal end thereof. Also, the circular disk table 102 on which an
optical disk 4 is placed and a spindle motor (not shown) to drive the rotation of the
disk table 102 are disposed in the opening 112.

The frame 110 has a plurality of engagement holes 111 through which the base
chassis 101 is engaged on a plurality of engagement projections 25 provided in the
compartment 21 formed on the rear side 5¢ of the disk tray 5. With the engagement
projections 25 being engaged in the corresponding engagement holes 111, the frame
110 is housed in the compartment 21.

As shown, the optical pickup 103 to write or read information signals to or from

the optical disk 4 placed on the disk table 102 includes a pickup base 114 formed from
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a generally rectangul ar case. On this pickup base 114, there are di sposed
at least a light source (not shown) such as a sem conductor |aser or the
i ke, objective lens 108 to focus a light beamemtted fromthe |ight
source onto the signal recording surface of the optical disk 4,

phot odet ector (not shown) to detect a return light fromthe recording
surface of the optical disk 4, and a drive system which noves the objective
|l ens 108 in directions of focusing and tracking the optical disk 4. Al so,
the optical pickup 103 has fornmed in a longitudinal one end 114a of the

pi ckup base 114 an insertion hole 116 in which the guide shaft 105 is

I nserted, and forned at the ot her end 114b thereof an engagenent piece 117
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in which the guide shaft 105 is inserted, and formed at the other end 114b thereof an

engagement piece 117 which engages on the guide shaft 106. The guide shafts 105

and 106 will be described in detail later. The pickup base 114 has installed thereon a

flexible printed wiring board 119 having formed thereon a drive circuit for controlling

the drive system for the objective lens 108 and the like.

Also, the optical pickup 103 has formed thereon an engagement member 120
provided adjacent to the guide shaft 105 and which engages with a lead screw 140 of
the pickup moving mechanism 104 which moves the pickup base 114.

Supported on the pair of guide shafts 105 and 106 disposed along opposite edges,
respectively, of the opening 112 in the base chassis 101, the optical pickup 103 is
guided by the guide shafts 105 and 106 in moving between the inner and outer
circumferences of the optical disk 4, and has the objective lens 108 thereof exposed
the signal recording surface of the optical disk 4 through the opening 112.

The guide shafts 105 and 106 in pair to guide the movement of the optical pickup
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103 are di sposed opposite to the opening 112 in the base chassis 101. The
guide shaft 105 (106) is thinner at opposite ends thereof than the main
portion. The end-portion dianeter of the guide shaft 105 (106) is about
1.2 mm for exanple. The guide shaft 105 (106) is supported at the
opposite ends thereof by the skew adjusting nechanism 109 which adjusts
the vertical inclination of the guide shafts 105 and 106. The gui de shafts
105 and 106 are forned from an el ectroconductive material. Since an

adj usting screw used with each guide shaft is forned also from an
electrically conductive material, grounding of the adjusting screw nakes
it possible to remove the charge on the guide shafts 105 and 106. As shown
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conductive material, grounding of the adjusting screw makes it possible to remove the

charge on the guide shafts 105 and 106.

As shown in FIG. 21, the skew adjusting mechanism 109 is provided at four

places correspondingly opposite ends of the pair of guide shafts 105 and 106.  As will

be seen in FIG. 22, the skew adjusting mechanism 109 includes a housing 125

provided inside the base chassis 101, an elastic member 126 provided inside the

housing 125 to force the guide shafts 105 and 106, and an adjusting screw 127

provided at a side opposite to the elastic member 126 across the guide shaft 105 (106)

to press the guide shaft 105 (106) from a side opposite to the elastic member 126.

The housing 125 is disposed between the upper and lower sides 101a and 101b of

the base chassis 101. Also, the housing 125 has formed therein an insertion hole 128

in which one end of the guide shaft 105 (106) is inserted. In the housing 125, there is

houseci the elastic member 126 which forces the guide shafts 105 and 106. The

adjusting screw 127 inserted in a screw hole 129 formed in the lower side 101b of the
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base chassis 101 is exposed inside the housing 125. The el astic nmenber 126
Is a helical spring fornmed generally conical, for exanple. The elastic
menber 126 is disposed to have a smaller-di aneter end 126a thereof put in
contact with the upper surface of the guide shaft 105 (106) and a

| ar ger-di aneter base end 126b thereof put in contact with the upper wall

of the housing 125. Wen the guide shaft 105 (106) is pressed by the

adj usting screw 127, the elastic nenber 126 is pinched and t hus conpressed
bet ween the guide shaft 105 (106) and the inner wall of the housing 125.

At this tine, the elastic nenber 126 is conpressed to a length of 1 mm or

| ess while the smaller-dianmeter end 126a thereof abutting the guide shaft
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the inner wall of the housing 125. At this time, the elastic member 126 is

compressed to a length of 1 mm or less while the smaller-diameter end 126a thereof

abutting the guide shaft 105 (106) is moved to inside the larger-diameter base end

126b. Therefore, the elastic member 126 used in the present invention can be

compressed to a reduced length as compared with a cylindrical elastic member whose

can be compressed to a length of 1 mm or more. Thus, the housing 125 as a whole

can be designed to have a reduced thickness, for example, to a thickness of about 4

mm, and the base chassis 101 can be designed thinner.

Also, the adjusting screw 127 is inserted in the screw hole 129 formed in the

lower side 101b of the base chassis 101 and has the free end thereof put in contact

with the lower side of the guide shaft 105 (106). By adjusting the length of

projection of the adjusting screw 127 into the housing 125, the inclination of the guide

shafts 105 and 106 can be adjusted in steps of £0.4 mm for example.

Note that the adjusting screw 127 is nickel- or copper-plated to be
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el ectroconductive. The adjusting screw 127 works al so as a groundi ng
conductor for the guide shaft 105 (106) because it connects to the | ower
side 101b, at the ground potential, of the base chassis 101 and abuts the
| ower surface of the guide shaft 105 (106). The above skew adjusting
mechani sm 109 is provided at four places correspondingly to the opposite
ends of each of the guide shafts 105 and 106. During assenbling of the
optical pickup unit 6, the skew adjusting mechanism 109 of the skew

adj usting nechanism 109 is used with a skew adjustnent disk to adjust the
inclination of the guide shafts 105 and 106 so that a |ight beam projected
fromthe objective lens 108 is incident perpendicularly upon the signal
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assembling of the optical pickup unit 6, the skew adjusting mechanism 109 of the
skew adjusting mechanism 109 is used with a skew-adjustment disk to adjust the
inclination of the guide shafts 105 and 106 so that a light beam projected from the
objective lens 108 is incident perpendicularly upon the signal recording surface of the
skew-adjustment disk, and thus the relation in inclination between the objective lens
108 and signal recording surface of the skew-adjustment disk.

After completion of the skew adjustment With the skew adjusting mechanism 109,
the elastic member 126 may be fixed with an adhesive to prevent the skew angle from
varying. That is, the skew adjusting mechanism 109 has adhesive-injection holes
131 and 132 formed in the upper side 101a of the base chassis 101 and housing 125 as
shown in FIG. 23. The adhesive-injection holes 131 and 132 are formed in positions
corresponding to the locations of the elastic members 126. An adhesive 133 of
ultraviolet setting type, for example, is injected into the adhesive-injection holes 131
and 132.

During assembling of the optical pickup unit 6, the adjusting screw 127 of the
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skew adj usting nechani sm 109 is used to adjust the inclination of the guide
shafts 105 and 106 and then inject the adhesive 133 fromthe
adhesive-injection holes 131 and 132 in order to harden the el astic nenber
126. Thus, since the elastic nmenber 126 can be hardened with the adhesive
133, the skew adjusting nechanism 109 can nmintain an appropriate

i nclination of the guide shafts 105 and 106 even if the elastic nenber 126
is plastically be deforned due to the conpression. Note that the adhesive
injection holes 131 and 132 fornmed in the base chassis 101 and housing 125
are very small in dianmeter and so an adhesive 133 in liquid condition

I njected through themw || not spiII out of the base chassis 101 owing to
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holes 131 onéj ﬂ}zﬁzthe adhesive-injection holes 131 and 132 formed in the base chassis
101 and housing 125 are very small in diameter and so an adhesive 133 in liquid
condition injected through them will not spill out of the base chassis 101 owing to its
surface tension.
Also, the skew adjusting mechanism 109 uses a conical helical spring as the
elastic member 126, but it may use a hollow cylinder of silicon rubber instead as
shown in FIG. 24. The silicon-rubber hollow cylinder is disposed to have one end
thereof in touch with the upper side of the guide shaft 105 (106) as well as the other
end thereof in contact with the inner wall of the housing 125.
As the guide shafts 105 and 106 are pressed by the adjusting screw 127, the
elastic member 126 of silicon rubber is compressed between the guide shaft 105 (106)
and inner wall of the housing 125. At this time, the elastic member 126 is
compressed by reducing the volume of the part thereof compressed inside the elastic

member 126. Also, the elastic member 126 may be hardened with the adhesive 133

of ultraviolet setting type injected through the adhesive-injection holes 131 and 132
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after conpletion of the skew adjustnent. Thus, since the elastic nenber 126
I's hardened with the adhesive 133, the skew adjusting nmechani sm 109 can
mai ntain the appropriate inclination of the guide shafts 105 and 106 even
if the elastic nmenber 126 is plastically defornmed due to the conpression
by the adjusting screw 127. Note that the guide shafts 105 and 106 may be
used al so as a grounding conductor by adding an additive to the elastic
menber 126 of silicon rubber to render the elastic menber 126

el ectroconductive while connecting the elastic nenber 126 to the |ower
side 101b, at the ground potential, of the base chassis 101 and putting it
into contact with the | ower surface of the guide shat 105 (106). In the
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the lower side 101b, at the ground potential, of the base chassis 101 and putting if into

contact with the lower surface of the guide shat 105 (106).

In the above skew adjusting mechanism 109, the housing 125 in which the elastic
member 126 and adjusting screw 127 are disposed is held between the upper and
lower sides 101a and 101b of the base chassis 101. So, the space for installation of
the elastic member 126 can be made flat, which leads to a thinner design and simpler
process of manufacture of the base chassis 101 as compared with the conventional
base chassis in which supports for the guide shafts of the skew adjusting mechanism
are formed by deep drawing.

The pickup moving mechanism 104 to move the optical pickup 103 radially of
the optical disk 4 is provided adjacent to the guide shaft 105. As shown in FIGS. 21
and 25, the pickup moving mechanism 104 includes the lead screw 140 installed to the
base chassis 101 adjacent and in parallel to the guide shaft 105 along the radius of the

optical disk 4, and a feed motor 141 to rotate the lead screw 140.
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The | ead screw 140 is supported at the end of a shaft portion 140a thereof
in a bearing 143 to be rotatable. The shaft portion 140a of the | ead screw
140 has forned thereon threads 144 which are engaged slidably on the
engagenent nenber 120 provided on the pickup base 114. As rotated by the
feed nmotor 141, the |ead screw 140 can nove the pickup base 114 radially
of the optical disk 4 by neans of the engagenent nenber 120. The feed
notor 141 to rotate the | ead screw 140 is a DC notor which is constructed
as a step notor. Supplied with a rectangular wave, the feed notor 141 runs
stepwise to rotate the | ead screw 140 for noving the pickup base 114
radially of the optical disk 4. The feed notor 141 to rotate the | ead
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The feed motor 141 to rotate the lead screw 140 is a DC motor which is
constructed as a step motor. Supplied with a rectangular wave, the feed motor 141
runs stepwise to rotate the lead screw 140 for moving the pickup base 114 radially of
the optical disk 4.

The feed motor 141 to rotate the lead screw 140 is a DC motor.  Since the DC
motor will not provide any torque unless it runs at a high speed, various contact
portions of the pickup moving mechanism 104 will heavily be abraded. Also, in case
the feed motor is connected via a gear mechanism to the lead screw 140 to move the
pickup base 114, it will emit a large operating noise.

On this account, the feed motor 141 in the present invention uses a step motor.
Supplied with a rectangular-wave pulse, the feed motor 141 moves the pickup base
114 radially of the optical disk 4.

As shown in FIGS. 25A and 25B, the feed motor 141 has a motor housing 145

which has no upper and lower walls. The motor housing 145 has formed therein

openings 142 through which a coil 146 housed inside is exposed to outside from the
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upper and | ower sides of the notor housing 145. Because of the openings 142
with no upper and lower walls, the notor housing 145 is forned thinner for
the thickness of the wall, for exanple, to a thickness of 5.1 nm The feed
notor 141 and | ead screw 140 are installed to a frane 148 and further to

t he base chassis 101 wth the frame 148 between them The franme 148

I ncl udes a generally rectangul ar pl ate-shaped connecti on 148a havi ng
connected thereto a side portion of the notor housing 145 from which the

| ead screw 140 is projected out and the bearing 143 supporting the end of
the | ead screw 140, and a fixing side portion 148b fornmed froma bent part
of the connection 148a and having formed therein a binding-screw hole 149
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portion of the motor housing 145 from which the lead screw 140 is projected out and

the bearing 143 supporting the end of the lead screw 140, and a fixing side portion

148b formed from a bent part of the connection 148a and having formed therein a

binding-screw hole 149 in which a binding screw for fixation to the base chassis 101 is

inserted.

The pickup moving mechanism 104 constructed as above can be installed by
fixing, with binding screws, the frame 148 having the lead screw 140 and feed motor
141 installed thereto in place on the base chassis 101 as shown in FIG. 25.
In the pickup moving mechanism 104 in which the frame 148 1s fixed to the base

chassis 101, when the base chassis 101 is held between the cover member 90 covering

the optical pickup unit 6 which will be described in detail later from above and a

bottom plate 91 covering the optical pickup unit 6 from above, the openings 142

formed in the upper and lower sides of the motor housing 145 are closed by the cover

member 90 and bottom plate 91, as shown in FIG. 29. Thus, the cover member 90

and bottom plate 91 can work as a yoke to close the magnetic field of the coil 146
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housed in the notor housing 145. Thus, it is possible to prevent the fringe
magnetic field fromthe feed notor 141 from adversely affecting wite or
read of information signals to or fromthe optical disk 4 as well as to
prevent any foreign matter such as dust or the like fromentering the

not or housing 145. It should be noted that the openings 142 in the notor
housi ng 145 can fully be closed by the cover nenber 90 and bottom plate 91
and sonme gap possibly taking place between the cover nmenber 90 and bottom
plate 91 due to the dinensional tolerances of various parts nay be

al l oned. Al so, the notor housing 145 for the feed notor 141 is open at the
upper and |ower sides thereof in the pickup noving nechani sm 104, heat
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allowed.

Also, the motor housing 145 for the feed motor 141 is open at the upper and

lower sides thereof in the pickup moving mechanism 104, heat developed inside the

motor housing 145 can easily be exhausted. More specifically, in the pickup moving

mechanism 104, when the pickup base 114 is moved from a stationary state, the

friction coefficient is important and thus a large torque is required. Once the pickup

base 114 is put into movement, however, the friction coefficient will be smaller and

the torque is lowered correspondingly. After that, the pickup base 114 in the pickup

moving mechanism 104 is applied with a sufficient torque to prevent any displacement

of the pickup base 114 (holding torque). The holding torque will always be applied

during operation of the recorder/player 1 and the feed motor 141 is always supplied

with a current. On this account, the motor housing 145 for the feed motor 141 is

designed open at the upper and lower sides thereof to prevent the feed motor 141 from

being excessively heated, to thereby prevent the operation of moving the pickup base
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114 from bei ng adversely affected by the heat dissipated fromthe feed
notor 141. Also, in the above pickup novi ng nechani sm 104, since the notor
housi ng 145 for the feed notor 141 is open at the upper and | ower sides
thereof, it can be forned thinner than the base chassis 101. Thus, the
recorder/player 1 can be designed .thinner by limting the thickness of

t he base chassis 101 having the pickup nmoving nechanism 104 fixed thereto.
As shown in FIGS. 26 to 28, the engagenment nenber 120 engaging with the
threads 144 forned on the lead screw 140 is fixed at one end thereof to the
pi ckup base 114 with binding screws and engaged at the other end thereof
in the threads 144 on the |l ead screw 140 to convert the rotary notion of
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mechanism ?04 fixed thereto.

As shown in FIGS. 26 to 28, the engagement member 120 engaging with the
threads 144 formed on the lead screw 140 is fixed at one end thereof to the pickup
base 114 with binding screws and engaged at the other end thereof in the threads 144
on the lead screw 140 to convert the rotary motion of the lead screw 140 into a linear
motion.

The engagement member 120 includes engagement projections 151 which are
engaged in the threads 144 formed on the lead screw 140, and a compartment 153
provided contiguously to the pickup base 114 and in which there is housed a clearance
definition member 152 to keep the engagement projections 151 at a distance over
which they are kept engaged on the lead screw 140.

The engagement projections 151 are provided on a side wall 153a, at the side of
the lead screw 140, of the compartment 153 to project toward the lead screw 140.
The engagement member 151 is beveled equally to the bevel of the threads 144 on the
lead screw 140. Also, the engagement member 151 is generally as wide as the

threads 144.
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The engagenent projections 151 are engaged in the threads 144 to a depth of
the latter, for exanple, to a depth of 0.3 nm As the |lead screw 140 is
rotated, the engagenent projections 151 are noved along the threads 144
axially of the lead screw 140. The conpartnent 153 havi ng the engagenent
projections 151 fornmed thereon is a concavity whose section is generally
C-shaped and open at the top thereof. In the conpartnment 153, engagenent
proj ections 155 and 156 are forned on the side wall 153a of the |ead screw
140 and side wall 153b of the guide shaft 105, respectively. The
engagenent projections 155 and 156 are provided to prevent the cl earance
definition nenber 152 fromexiting fromthe conpartnent 153. The clearance
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compartment 153, engagement projections 155 and 156 are formed on the side wall

153a of the lead screw 140 and side wall 153b of the guide shaft 105, respectively.

The engagement projections 155 and 156 are provided to prevent the clearance

definition member 152 from exiting from the compartment 153. The clearance

definition member 152 will be described in detail later.

A connecting surface 157 is formed on the upper edge of the side wall 153b of

the guide shaft 105 to connect the engagement member 120 to the pickup base 114.

The connecting surface 157 is provided to extend over the guide shaft 105 disposed

between the lead screw 140 and pickup base 114 to above the pickup base 114 and is

connected with a binding screw to the upper side of the pickup base 114.

The clearance definition member 152 housed in the compartment 153 to support

the side walls 153a and 153b is formed from a rigid, generally C-shaped metallic plate.

As shown in FIG. 27, the clearance definition member 152 has slits 158a and 159a

formed nearly in the center of the support walls 158 and 159, respectively. The slits

158a and 159a extend vertically from the upper end. With the engagement
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proj ections 155 and 156 provided on the side walls 153a and 153b,
respectively, being retained by the slits 158a and 159a, the cl earance
definition menber 152 is blocked fromexiting fromthe conpartnent 153. As
shown in FIG 28, when the clearance definition nenber 152 is housed in the
conpartment 153, there are defined between the side walls 153a and 153b of
the conpartnment 153 and support walls 158 and 159 of the cl earance
definition menber 152 clearances snaller than the depth of engagenent

bet ween t he engagenent projection 151 and threads 144 on the | ead screw
140, for exanple, a depth of 0.1 nm Therefore, the clearance definition
menber 152 is housed without forcing the side wall 153a of the conpartnent
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projection 151 and threads ‘144 on the lead screw 140, for example, a depth of 0.1 mm.
Therefore, the clearance definition member 152 is housed without forcing the side
wall 153a of the compartment 153 toward the lead screw 140. Also, since the
clearance definition member 152 is rigid as mentioned above, even a misalignment
between the engagement projection 151 and threads 144, if any caused due fo the
dimensional tolerance of the engagement member 120 during movement of the pickup
base 114, can be limited to within the clearance (0.1 mm) defined between the side
wall 153a of the compartment 153 and support wall 158 of the clearance definition
member 152. Thus, the engagement member 120 prevents the engagement
projection 151 from being misaligned to more than the depth of the threads 144 (0.3
mm) and the lead screw 140 and engagement projection 151 from being disengaged
from each other during movement of the pickup base 114.

Also, in the recorder/player 1 according to the present invention, the engagement

member and the clearance definition member housed in the compartment of the
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engagenent nenber may be fornmed as will be described below As shown in
FIG 30, an engagenent nenber, generally indicated with a reference 220,

i ncludes a conpartnent 222 having fornmed outside thereof a pair of
engagenent projections 22la and 221b which are engaged in the threads 144
on the |l ead screw 140 and in which there is housed a clearance definition
menber 223 to keep the engagenent projections 221a and 221b in position
where they are kept in mesh with the threads 144 on the |ead screw 140,
and a connecting surface 225 fixed with a binding screwto a part of the
pi ckup base 114 to connect the conpartnent to the pickup base 114. The
conpartnent 222 is a concavity having a generally C- shaped section open at
the tq
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a part of the pickup base 114 to connect the compartment to the pickup base 114.

The compartment 222 is a concavity having a generally C-shaped section open at

the top thereof. The compartment 222 is formed from a first side wall 226 at the

pickup base 114, a second side wall 227 provided opposite to the first side wall 226

and at the lead screw 140, and a pair of compartment walls 228 and 229 rising from

the first side wall 226, which define together an area in which there is housed a

clearance definition member 223 which will be described in detail later. The first and

second side walls 226 and 227 have formed thereon inwardly thereof retaining

projections 231 and 232, respectively, which will retain the clearance definition

member 223 inside the compartment 222.

On the second side wall 227, a pair of engagement projections 221a and 221b to
be engaged in the threads 144 on the lead screw 140 are formed outwardly with an
interval generally equal to that between the threads 144 in the extending directi‘on of

the shaft portion 140a of the lead screw 140. The engagement projections 221a and
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221b are fornmed inclined at an angle generally equal to that of the threads
144 on the |ead screw 140. The engagenent projections 221la and 221b are
engaged in the threads 144 to the depth of the threads 144, for exanple,
to a depth of 0.3 mmfor exanple. Therefore, when the |lead screw 140 is
rotated, the engagenment projection 221 is noved along the threads 144 and
axially of the |lead screw 140. Al so, the conpartnent 222 has the
conpartnment walls 228 and 229 formed to overhang to short of the second
side wall 227 and the second side wall 227 has the base end thereof forned
thin, and there is thus forned a hinge 233 which allows the second side
wal | 227 to be deflected toward and away fromthe | ead screw 140.
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base end thereof formed thin, and there is thus formed a hinge 233 which allows the

second side wall 227 to be deflected toward and away from the lead screw 140.

Therefore, the second side wall 227 will deflect inwardly of the compartment 222 and

thus apply no excessive load to the lead screw 140 even if the engagement projections

221a and 221b are pressed to the threads 144 on the lead screw 140 due to the

dimensional tolerance of the engagement member 220, vibration_of the pickup base

114 during movement or thé like. Therefore, it is possible to assure a smooth rotation

of the lead screw 140 and quick movement of the pickup base 114.

Also, the compartment 222 has a generally rectangular opening 235 formed on

the bottom thereof. Thus, since the second side wall 227 has the base ends of side

edges 227a and 227b thereof exfending along the lead screw 140 supported by a pair

of hinges 233a and 233b, respectively, it is assured that the engagement projections

221a at one edge 227a and the engagement projection 221b at the other edge 227b can
separately be engaged in the threads 144 on the lead screw 140.
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On the other hand, in the engagenent nenber in which the pair of engagenent
projections 22l1a and 221b are supported only by one hinge, it is assured
that the engagenent projections 221a and 221b in pair can be engaged
together on the lead screw 140. Therefore, if the dinensional tolerance of
t he engagenent nenber 220 or vibration of the pickup base 114 during
novenent has caused a conflict between the inclination of the threads on
the | ead screw and that of one of the engagenent projections 22la and 221b
or a strong engagenent of the engagenent projection in the threads, the

ot her engagenent projection will not possibly engaged in the threads or

w Il possibly be engaged in the threads but to a small depth. In the
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threads, the other engagement projection will not possibly engaged in the threads or
will possibly be engaged in the threads but to a small depth.

In the engagement projection 220 used in the present invention, the edges 227a
and 227b of the second side wall 227 are supported at the base ends thereof by the
hinges 233a and 233b, respectively, and the engagement projections 221a and 221b in
pair are separately engaged in the threads 144 on the lead screw 140. Therefore,
even if any one of the engagement projections 221a and 221b is not well engaged in
the threads 144, the other engagement projection 221a or 221b can positively be
engaged in the threads 144 without being influenced by the poor engagement of the
one engagement projection.

The clearance definition member 223 housed in the compartment 222 is a rigid,
generally Cshaped metallic plate. The clearance definition member 223 has formed
thereon first and second support walls 237 and 238 in pair, each having a size large

enough to be housed in the compartment 222, to support the second side wall 227
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when they are housed in the conpartnent 222. The first and second support
walls 237 and 238 have vertical slits 237a and 238a, respectively, forned
generally in the center thereon correspondingly to the retaining
projections 231 and 232, respectively, fornmed on the first and second side
wal | s 226 and 227, respectively, fornmed on the conpartment 222. Wen the
cl earance definition nenber 223 is housed in the conpartnent 222, the
retaining projections 231 and 232 fornmed on the first and second side
wal | s 226 and 227, respectively, are retained by the slits 237a and 238a
and thus prevented fromcom ng out of the conpartnent 222. For housing the
cl earance definition nenber 223 in the conpartnent 222, the horizontal
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and thus prevented from coming out of the compartment 222.

For housing the clearance definition member 223 in the compartment 222, the

horizontal length of the first support wall 237 provided at the side of the pickup base

114 is shorter than the spacing between the compartment walls 228 and 229 rising

from the first side wall 226. On the other hand, the second support wall 238 provided

at the side of the lead screw 140 has formed thereon right and left support pieces 240

extended beyond the first side wall 237 toward the side of the compartment 222, and it

is formed to have a length generally equal to or larger than that of the horizontal length

of the second side wall 227.

When the clearance definition member 223 is housed in the compartment 222,

there will be defined between the first and second side walls 226 and 227 of the

compartment 222 and first and second support walls 237 and 238 of the clearance

definition member 223 clearances shorter than the depth of engagement of the

engagement projection 221 in the threads 144 on the lead screw 140, for example, a
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depth of 0. 1 nmm(as shown in FIG 28). Therefore, the clearance definition
menber 223 is housed into the conpartnent 222 w thout forcing the second
side wall 227 of the conpartnent 222 toward the | ead screw 140. Al so,
since the clearance definition nenber 223 is rigid as nentioned above, a

m sal i gnment between the engagenent projection 221 and the threads 144, if
any caused during novenent of the pickup base 114 due to the dinensional
tol erance of the engagenent nenber 220, can be limted to wthin the
clearance (0.1 mm) defined between the second side wall 227 of the
conpartment 222 and second support wall 238 of the clearance definition
menber 223. Thus, the engagenent nenber 220 prevents the engagenent
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233 f%i 191 81% Z:I%arance (0.1 mm) defined between the second side wall 227 of the

compartment 222 and second support wall 238 of the clearance definition member 223.

Thus, the engagement member 220 prevents the engagement projection 221 from

being misaligned to more than the depth of the threads 144 (0.3 mm) and the lead

screw 140 and engagement projection 221 from being disengaged from each other

during movement of the pickup base 114.

Also, when the clearance definition member 223 is housed in the compartment

222, the support pieces 240 formed on the second side wall 238 can support the second

side wall 227 of the compartment 222 over the entire horizontal width as shown in

FIGS. 31 and 32. During movement of the pickup base 114 or if the recorder/player

1 incorporating the engagement member 220 is dropped by mistake, the clearance

definition member 223 can relieve the load concentrated to the hinge 233 supporting

the second side wall 227 by the engagement projections 221a and 221b engaged in the

threads 144 on the lead screw 140.

More specifically, the engagement member 220 has the hinge 233 formed by
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reduci ng the thickness of the base end of the second side wall 227 for the
|latter to be flexible toward and away fromthe | ead screw 140. |If the
recorder/player 1 is dropped by m stake and the pickup base 114 quickly
slides on the guide shafts 105 and 106, the engagenent nenber 220

installed on the pickup base 114 will quicldy slide on the |lead screw 140.

In this case, a dropping inpact of the pickup base 114 will concentrate,
via the pair of engagenent projections 221a and 221b engaged in the,
threads 144 on the | ead screw 140, to the hinge 233 supporting the second
side wall 227 having the engagenent projections 221a and 221b provi ded

t hereon. The dropplng I mpact will distort the second side wall 227,
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227 having the engagement projections 221a and 221b provided thereon. The
dropping impact will distort the second side wall 227, especially, the right and left
edges 227a and 227b of the second side wall 227, in the direction of arrow I or J in
FIG. 32, somewhat deviated from the appropriate direction of deflection. The
deflection of the edges 227a and 227b of the second side wall 227 in a distorted form
will cause an excessive load to the hinge 233 which will possibly be broken.

However, in the recorder/player 1 according to the present invention, the second
support wall 238 of the clearance definition member 223 has provided thereon the
support pieces 240 to suppoit the edges 227a and 227b of the second side wall 227.

So, even if a load in the direction of arrow I or J in FIG. 32 is applied to the edges
227a and 227b of the second side wall 227 when the recorder/player 1 is dropped, the
support pieces 240 of the clearance definition member 223 will support the second

side wall 227 and thus relieve the load to the hinge 223, thus permitting to prevent the

hinge 223 from being broken.
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Al so, the clearance definition nenber may be fornmed simlarly to the

af orenenti oned cl earance definition nenber 223 by bending the free end of
the support piece toward the second side wall 227 as shown in FIG 33.
This cl earance definition nmenber, indicated with a reference nunber 250,
I's shaped to have a generally C -shaped section simlarly to the

af orenenti oned cl earance definition nenber 223, and has forned thereon
first and second support walls 251 and 252 in pair to support first and
second side walls forned on the conpartnment 222. The first and second
support walls 251 and 252 have forned nearly in the center thereof slits
251a and 252a, respectively, corresponding to engagenent projections 231
and 232
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and second support walls 251 and 252 have formed nearly in the center thereof slits
251a and 252a, respectively, corresponding to engagement projections 231 and 232
formed on the first and second side walls 226 and 227, respectively, of the
compartment 222. The slits 251a and 252a extend vertically from the upper end.
Also, in the clearance definition member 250, the horizontal length of the first
support wall 251 is smaller than the spacing between the compartment walls 228 and
229 provided to rise from the first side wall 226. On the other hand, the second
support wall 252 has right and left support pieces 253 formed to extend beyond the
first support wall 251 toward the compartment 222, and has a length generally equal to
or larger than the horizontal length of the second side wall 227.
These support pieces 253 have formed at the right and left ends thereof folds 254
bent toward the second side wall 227. When the clearance definition member 250 is
housed in the compartment 222, the folds 254 extend toward the second side wall 227

and hold the opposite ends 227a and 227b of the second side wall 227 between them
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as shown in FIGS. 34 and 35. Simlarly to the aforenenti oned cl earance
definition nmenber 223, the above clearance definition nmenber 250 will work
as follows. It is assunmed here that the recorder/player 1 is dropped by

m st ake, the pickup base 114 will quickly slide on the guide shafts 105
and 106 and as dropping inpact is applied in the direction of arrow K or
in the direction of arrowL in FIG 35, sonewhat deviated fromthe
appropriate direction of distortion. In this case, the right end 227a or

|l eft end 227b of the second side wall 227 of the engagenent nmenber 220

wi |l be supported by the support piece 253. Also, even if the pickup base
114 quickly slides and a load is applied in the direction of arrow Mor in

the d he direction of arrow Min FIG 35 in which the
|cku%§§gé¢gﬁgP®g€%SB%%gHg3 ges 227a and 227b of the second side wall 227
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side wall 227 of the engagement member 220 will be supported by the support piece
253. Also, even if the pickup base 114 quickly slides and a Ioad is applied in the
direction of arrow M or in the direction opposite to the direction of arrow M in FIG.
35 in which the pickup base slides, the edges 227a and 227b of the second side wall
227 will be supported by the folds 254 formed at the free end of the support piece 253.
Therefore, the lead to the hinges 233a and 223b supporting the edges 227a and 227b of
the second side wall 227 is relieved and the engagement member 220 is prevented
from being broken.

Note that similarly to the aforementioned clearance definition member 152, the
above clearance definition member 250 will work as follows. Namely, when the
clearance definition member 250 is housed in the compartment 222, there are defined
between the second support wall 252 and the second side wall 227 of the engagement
member 220 clearances smaller than the depth of engagement between the

engagement projection 221 and threads 144 on the lead screw 140, for example, a
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depth of 0.1 mm Therefore, in the clearance definition nenber 250, the
second side wall 227 of the engagenent nenber 220 is housed w t hout
forcing the second side wall 227 of the engagenent nenber 220 toward the

| ead screw 140. Al so, since the clearance definition nenber 250 is rigid
as nmentioned above, even a m salignnment between the engagenent projection
221 and threads 144, if any caused due to the dinensional tol erance of the
engagenent menber 220 during novenent of the pickup base 114, can be
limted to within the clearance (0. 1 mrm) defined between the second side
wal | 227 and second support wall 252 of the clearance definition nenber

250. Thus, the engagenent nenber 220 prevents the engagenent projection

221 from being m saljgned to pnore than the depth of t t hreads 144, (0.3
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chassi s 101 has connected thereto rinted wirin 5
base 114, can be limited to wit gn the ¢ egrance (8.1 mm) f?eﬁ]ned between the second

side wall 227 and second support wall 252 of the clearance definition member 250.
Thus, the engagement member 220 prevents the engagement projection 221 from
being misaligned to more than the depth of the threads 144 (0.3 mm) and the lead
screw 140 and engagement projection 221 from being disengaged from each other
during movement of the pickup base 114.

Note that in case the second side wall having the engagement projection 221
provided thereon is movable toward and away from the lead screw 140, the hinge 233
provided on the engagement member 220 may be anywhere on the compartment 222
other than the base end of the second side wall 227. Also, the retaining projection
231 (232) to prevent the clearance definition member 223 (250) from being
disengaged from the compartment 222 may be provided on the clearance definition
member 223 (250) and slits may be formed in the inner surfaces of the first and second
side walls 226 and 227 to catch the clearance definition member.

As shown in FIG. 21, the base chassis 101 has connected thereto a printed wiring
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board 161 having a drive circuit forined thereon. The printed wring board
161 includes a so-called -rigid circuit substrate having a wiring pattern
formed thereon and has nounted on the wiring pattern al so various

el ectronic parts such as a connector162 for connection of the FPC
(flexible printed circuit) 23 nounted on the printed wiring board 17

di sposed on the lower half 9 of the device body 7. As shown in FIGS. 15 and
29, with the cover nmenber 90 being fixed with binding screws to the upper
side of the base chassis 101 and the. bottomplate 91 being fixed with

bi ndi ng screws at the lower side to the disk tray 5, the above opti cal
pickup unit 6 is held tight between the cover nenber 90 and bottom plate 9
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fixed with binding screws at the lower side to the disk tray 5, the above optical pickup

unit 6 is held tight between the cover member 90 and bottom plate 91.

The cover member 90 has formed therein an opening 166 through which the
objective lens 108 and disk table 18 provided on the optical pickup unit 103 are
exposed upward. The opening 166 consists of an opening 166a formed generally
rectangular correspondingly to the moving range of the pickup base 114 to extend
from the inner circumference to the outer circumference of the optical disk 4, and an
opening 166b formed generally circular correspondingly to the shape of the disk table
18 and contiguously to the inner-circumferential end of the rectangular opening 166a.

Also, the cover member 90 has formed thereon an abutting portion 167 the top of the
motor housing 145 for the feed motor 141 on the pickup base 114 formed on the base
chassis 101 abuts.

With the cover member 90 being fixed with screws 135 to the upper side of the

base chassis 101, the disk table 18 and objective lens 108 on the pickup base 114 are
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directed upward t hrough the opening 166. Al so, when the notor housing 145
for the feed notor 141 abuts the rear side of the abutting portion 167,

t he cover nenber 90 closes the openings 142 in the upper side of the notor
housi ng 145, to thereby close the nagnetic field of the coil 146 housed in
t he notor housing 145. Wen the base chassis 101 is housed in the
conpartnment 21 for the disk tray 5, the cover nenber 90 faces directly the
optical disk 4 through the opening 16 in the disk tray 5 as shown in FIG
36. Nanely, the cover nenber 90 forns a part of the concavity 15. Since

t he cover nenber 90 is fixed with screws to the base chassis 101, it is
closely attached to the base chassis 101. Thus, it is blocked fromlifting
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sef em%istkotrg)rr] S gs7shown in FIG. 36. Namely, the cover member 90 forms a part of the

concavity 15. Since the cover member 90 is fixed with screws to the base chassis

101, it is closely attached to the base chassis 101. Thus, it is blocked from lifting

from the concavity 15, and prevents the main surface of the cover member 90 and the

end of the opening 166 from scratching the signal recording surface of the optical disk

4. |

The above cover member 90 is formed by punching an aluminum plate. On the

lower side of the cover member 90, there is disposed the flexible printed wiring board

119 connected to the pickup base 114. On this account, the cover member 90 is

prepared by punching the aluminum plate in a direction from the lower side toward the

upper side with a consideration against any burr which will possibly spoil the flexible

printed wiring board 119. Thereafter, the cover member 90 is deburred along the

edge of the opening 166 and along the perimeter thereof.

The bottom plate 91 is also formed by punching an aluminum plate. The

bottom plate 91 has screw holes formed therein, and is fixed with screws to the
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conpartment 21 fromthe |ower side of the base chassis 101 housed in the
conpartnent 21 of the disk tray 5. Thus, the bottomplate 91 itself is
connected to the base chassis 101 with the base chassis 101 being held

ti ght between the bottom plate 91 and cover nenber 90. The concavity 15
for housing the disk tray 5 the pickup base 114 and disk table 18 are
directed to face through the opening 166 in the cover nmenber 90 is forned
generally circular. As shown in FIG 36, the concavity 15 is defined by
first to fourth walls 170 to 173 which are formed generally circular. The
first wall 170 is fornmed at the side of the front end 5a of the disk tray 5
to extend to over the opening 16 fornmed in the concavity 15. The first
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base nggesrsahlsy cjilgc%llgrnd }ZS8 shown in FIG. 36, the concavity 15 is defined by first to fourth
walls 170 to 173 which are formed generally circular.
The first wall 170 is formed at the side of the front end 5a of the disk tray 5 to
extend to over the opening 16 formed in the concavity 15. The first wall 170 has a
constant clearance C defined between the lower edge of a wall body 170a facing the
concavity 15 and the cover member 90 exposed through the opening 16 in the
concavity 15. In this clearance C, there is provided a projection 175 extending from
the lower edge of the device body 7 toward the concavity 15.
The projection 175 ié provided to prevent the cover member 90 exposed trough
the opening 16 from being deflected toward the signal recording surface of the optical
disk 4. More specifically, the disk tray 5 is formed from rigid PPE (polyphenylene
ether) containing glass in 20%, the base chassis 101 of the optical pickup unit 6
housed in the disk tray 5 is formed from iron (Fe), and the cover member 90 fixed to

the upper side of the base chassis 101 and exposed through the opening 16 in the disk
tray 5 is formed from aluminum (Al). Namely, the disk tray 5, base chassis 101 and
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cover nenber 90 are fornmed fromdifferent materials, respectively, and thus
different in coefficient of linear thermal expansion fromeach other. The
| i near expansion coefficient of PPE is about 2.8 x 10-5/mC," that of

alum numis about 2.4 x 10-5/mtC, and that of iron is about 1.2 x 10-5/mtC.
Therefore, as the recorder/player 1 is put into operation and the disk tray
5, base chassis 101 and cover nenber 90 have hi gher tenperatures, these .
conponents will be distorted differently fromeach other due to differences
in linear expansion coefficient fromeach other. Mdre specifically, the

al um num made cover nenber 90 has the wall 166a of the rectangul ar opening
166 deflected toward the optical disk 4. The deflected wall 166a w |
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distorted differently from each other due to differences in linear expansion coefficient

from each other. More specifically, the aluminum-made cover member 90 has the
wall 166a of the rectangular opening 166 deflected toward the optical disk 4. The
deflected wall 166a will possibly get into sliding touch with the signal recording
surface of the optical disk 4 received in the concavity 15. The first wall 170 has the
projection 175 formed on the lower edge of the wall body 170a and thus the cover
member 90 abuts the projection 175, which permits to prevent the cover member 90
from being deflected toward the optical disk 4.

Note that the screws 135 fixing the cover member 90 to the base chassis 101 are
made from a liquid crystal polymer lower in contraction percentage. Therefore, the
screws 135 limits the base chassis 101 and cover member 90 from being thermally
distorted.

The second to fourth walls 171 to 173 are formed to rise from the concavity 15 in
a generally circular form.

Next, the FPC 23 which connects the disk tray 5 housing the optical pickup unit 6
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and the printed wiring board 17 provided on the lower half 9 to each other
wll be described. As shown in FIG 37, the FPC 23 is generally U shaped
and thus includes first and second armportions 180 and 181 both bei ng

| i near, adjacent and parallel to each other, and a joining portion 182 for
connection of the first and second arm portions 180 and 181 to each other.
The first armportion 180 has forned at the free end thereof a connection
183 for connection to a connector (not shown) provided on the bottom of
the printed wiring board 17, and has attached on an end portion 180a
thereof a cover lay 184 to increase the rigidity of the arm portion 180.
As shown in FIG 38A the first armportion 180 has the end portion 180a
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portion thereof a nectioon 186 for connection to the connector 162
provi GEEHIRHS ]ffﬂia%ﬁggﬂe%?}&?%r-unit 6 housed in the disk tray 5. As shown

in FIG 38A the second ar ortion 181 is_fold back at the, en rtion
181a t owardet été%@ﬁ’oéfh‘épégbt f@%ﬁ‘iah%efﬁ@ﬁﬁﬂﬁ?‘ééﬂéﬁn?ﬁ&“d&ﬁgxdisk
tray 5 and . thus the connection 186 is,go nected to th%tﬁonnect r 162 of
t he ofPREEHIQH &gﬁogﬁp@tog_(ngbshown provided on the bottom of the printed wiring

board 17, and has attached on an end portion 180a thereof a cover lay 184 to increase
the rigidity of the arm portion 180. As shown in FIG. 38A, the first arm portion 180
has the end portion 180a reinforced by the cover lay 184 directed toward the rear wall
9a of the lower half 9, and is connected to a connector provided on the bottom of the
printed wiring board 17. Since the first arm portion 180 has the end portion 180a
thereof improved in rigidity by the attached cover lay 184, the connection 183 can
easily be connected to the connector on the bottom of the printed wiring board 17.
Also, the first arm portion 180 is fixed to the lower side of the lower half 9.

The second arm portion 181 connected to the first arm portion 180 by the
connection 182 has formed at the end portion thereof a connection 186 for connection
to the connector 162 provided on the optical pickup unit 6 housed in the disk tray 3.
As shown in FIG. 38A, the second arm portion 181 is folded back at the end portion
181a toward the open end of the lower half 9 and extended toward the disk tray 5 and

thus the connection 186 is connected to the connector 162 of the optical pickup unit 6.
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Al so, the second armportion 181 is folded back at a point (indicated with
a reference nunber 187) toward the open end of the |ower half 9. Al so, the
second arm portion 181 has attached thereon in a position sonewhat set

back fromthe end portion 18la toward the connection 182 a cover |ay 188

whi ch enhances the rigidity of the second armportion 181. That is, the
second arm 181 is larger inrigidity in the portion sonewhat set back from
t he connection 186 toward the connection 182 than the portion including

t he connection 186. The cover lay 188 is attached generally at the mddle
of the second armportion 181 to increase the rigidity of the portion of

t he second arn1portion 181 having the cover lay 188 attached thereon in
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attached generally at the middle of the second arm portion 181 to increase the rigidity
of the portion of the second arm portion 181 having the cover lay 188 attached thereon
in comparison with that of the other portions including the connections 186 and 182.
The above second arm portion 181 is not fixed to the bottom of the lower half 9
but is movable from the connection 182 into, and to outside, the device body 7 as the
disk tray 5 is moved, as shown in FIGS. 38A and 38B. Also, the bending 187 of the
second arm portion 181 shifts in the moving direction of the disk tray 5 as the latter is
moved, as shown in FIGS. 39A to 39C.
Note here that the length of the portion, not fixed to the bottom of the lower half
9 and formed flexibly deformable, of the second arm portion 181 is generally a half of
the moving distance of the disk tray 5 and the boundary thereof with respect to the
connection 182 is generally at the middle of the moving range of the disk tray 5. In

other words, the second arm portion 181 has a necessary minimum length for the

movement of the disk tray 5 or a little larger length. As the disk tray 5 is moved, the
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second armportion |18lis noved to outside the lower half 9 fromthe
boundary thereof with respect to the connection 182 fixed to the bottom of
the lower half 9, and thus bent at a base end portion 181b thereof and

t hen drawn out of the device body 7. Al so, when the second arm portion 181
Is nmoved into the lower half 9, it is housed into the device body 7 with
bendi ng of the end portion 181a thereof having the connection 186 forned

t hereon. More specifically, when the disk tray 5 is ejected to outside the
device body 7, the second armportion 181 has the end portion 181la thereof
ejected to outside the device body 7 and the bending 187 is fornmed near
the connection 182, as shown in FIG 39A Next, as the disk tray 5is
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the second arm portion 181 has the end portion 181a thereof ejected to outside the
device body 7 and the bending 187 is formed near the connection 182, as shown in
FIG. 39A. Next, as the disk tray 5 is moved into the device body 7 and also the
second arm portion 181 is also moved into the device body 7, the bending 187 shifts
toward the end portion 181a as shown in FIG. 39B. Then, when the disk tray 5 is
fully housed into the device body 7, the second arm portion 181 will have the bending
187 formed near the connection 186 as shown in FIG. 39C.

As mentioned above, in the second arm portion 181, the portion thereof near the
connection 186 is relatively lower in rigidity than the portion thereof somewhat set
back toward the connection 182 and on which the cover lay 188 is attached. Thus,
even when the bending 187 of the second arm portion 181 is formed near the
connection 186 with the disk tray 5 being housed in the device body 7 as shown in
FIGS. 28B and 39C, the load applied to the second arm portion 181 due to the bending

can be reduced. Thus, the second arm portion 181 can prevent the circuit pattern
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formed on the FPC 23 from bei ng broken due to a cracking taking place in
the end portion 18la. Also, since the second armportion 181 reduces the

| oad applied thereto due to the bending 187 formed near the connection
186, it is not necessary to increase the distance between the connection
186 and bending 187 at the tine of housing the disk tray 5 into the device
body 7 in order to reduce the | oad applied to the second arm portion 181
due to the bending . Thus, the second armportion 181 may not have any
extra length, which will advantageously lead to a reduction of the cost of
manuf acture. Further, the device body 7 of the recorder/player 1 has to be
limted in thickness because nmany avail abl e host apparatuses are desi gned
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extra length, which will advantageously lead to a reduction of the cost of manufacture.
Further, the device body 7 of the recorder/player 1 has to be limited in thickness
because many available host apparatuses are designed thinner. When the height of
the space where the FPC 23 is disposed has to be limited, the bending 187 should be
made to have a larger curvature and thus the load to the bending 187 will be larger.
However, since the second arm portion 181 can reduce the load to the bending 187
when the disk tray 5 is housed into the device body 7, the present invention can meet
the requirement for a thinner design of the device body 7.
Note that the FPC 23 has the cover lay 188 attached generally on the middle of
the second arm portion 181 thereof so that it will not be caught between the device
body 7 and the rear end 5d of the disk tray 5 when the disk tray 5 is housed into the
device body 7. More specifically, when the disk tray 5 is outside the device body 7, a
clearance 190 is defined between the disk tray 6 and device body 7 as shown in FIG.

39A. Therefore, when the flexible second arm portion 181 is deflected generally at
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~the internmedi ate portion thereof to below the clearance 190 downward at the
time of housing the disk tray 5 into the device body 7, it will be caught
nearly at the mddle thereof between the rear end 5d of the disk tray 5
and the device body 7. Note here that in the FPC 23, the cover |lay 188
provi ded generally at the mddle of the second armportion 181 nakes the
rigidity generally at the mddle of the second arm portion 181 higher than
that of the rear end portion 181b. Therefore, when the disk tray 5 once
ej ected to outside the device body 7 is housed back into the device body
7, the mddle of the second armportion 18 1, higher in rigidity, is
prevented from being deflected to bel ow the clearance 190 while the rear
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body 7, the middle of the second arm portion 181, higher in rigidity, is prevented from

being deflected to below the clearance 190 while the rear end portion 181b of the
second arm portion 181, lower in rigidity and more flexible, is bent, to assurec a
positive movement-of the disk tray 5 into the device body 7.

Next, the recorder/player 1 constructed as having been described above will be
described concerning its circuit configuration.

The recorder/player 1 according to the present invention writes data to the optical
disk 4 by projecting a light beam to the optical disk 4, and reads data recorded in the
optical disk 4 by detecting a return light from the optical disk 4. As shown in FIG.
40, the recorder/player 1 includes a spindle motor 201 to rotate the optical disk 4, a
motor control circuit 202 to control the spindle motor 201, the optical pickup 103 to
detect a return light from the optical disk by projecting a light beam to the optical disk
4 being rotated by the spindle motor 201, an RF amplifier 203 to amplify an electrical

signal output from the optical pickup 103, a servo circuit 204 to generate a focusing
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servo signal and tracking servo signal for the objective lens 108, and a
subcode extraction circuit 205 to extract a subcode. Al so, the
recorder/player 1 additionally includes a recording systemincluding an

i nput term nal 206 connected to the host apparatus 2 such as a personal
conputer or the like to receive recording data, an error
correction/encoding circuit 207 which nmakes error correction and encodes
recording data supplied at the input term nal 206, a nodulation circuit
208 to nodul ate the error-corrected and encoded data fromthe circuit 207,
and a recording circuit 209 to record the nodul ated recording data. In
addition, the recorder/player 1 includes a playback systenlincluding a
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record the modulated recording data. In addition, the recorder/player 1 includes a

playback system including a demodulation circuit 210 to demodulate read data from

the optical disk 4, an error correction/decoding circuit 211 to make error

correction/decoding of the demodulated read data, and an output terminal 212 to

provide the error-corrected and decoded data. The recorder/player 1 further includes

a user’s control unit 213 to make input of a command signal for the device, a memory

214 to store various control data etc., and a control circuit 215 to control the system

operation.

The above spindle motor 201 has provided on the spindle thereof the disk table

102 on which an optical disk 4 is to be placed, and it rotates the optical disk on the

disk table 102. The motor control circuit 202 controls the spindle motor 201 to rotate

the optical disk 4 at a CLV (constant linear velocity). More particularly, the motor

control circuit 202 controls the spindle motor 201 for the optical disk 4 to be rotated at

CLYV on the basis of a reference clock from a crystal oscillator and a clock from a PLL
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circuit. O course, the optical disk 4 may be rotated at a CAV (constant
angular velocity) or at a conbination of CLV and CAV. The above optical

pi ckup 103 includes a sem conductor |aser which can emt a |ight beam
havi ng a wavel ength corresponding to the type of the optical disk 4 set in
the recorder/player 1, objective |lens 108 having a nunerical aperture
corresponding to the type of the optical disk 4 and which focuses the

| ight beamemtted fromthe sem conductor |aser, photodetector to detect a
return light fromthe optical disk 4, etc. Wen reading data recorded in
the optical disk 4, the optical pickup 103 sets the output of the

sem conductor |aser to a standard | evel and controls the sem conductor
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When reading data recorded in the optical disk 4, the optical pickup 103 sets the

output of the semiconductor laser to a standard level and controls the semiconductor

laser to emit a laser light.  Also, when writing recording data to the optical disk 4, the

optical pickup 103 sets the semiconductor laser output to a recording level higher than

the standard level for the data reading and controls the semiconductor laser to emit a

laser light. For both data write and read, the optical pickup 103 projects the light

beam to the optical disk 4, detects a return light from the signal recording surface of

the optical disk 4 by the photodetector, and makes photoelectric conversion of the

detected light. Also, the objective lens 108 is held by an objective lens drive

mechanism such as a biaxial actuator or the like, and moved by the drive mechanism

in a focusing direction parallel to the optical axis thereof on the basis of a focusing

servo signal and in a tracking direction perpendicular to the optical axis thereof on the

basis of a tracking servo signal.

The above RF amplifier 203 generates an RF signal, and focusing and tracking
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error signals on the basis of the electric signal output fromthe

phot odet ector included in the optical pickup 103. For exanple, the
focusing error signal is generated by the astignmatism nethod, and a
tracking error signal is generated by the three-beam nethod or push-pul
met hod. When in the playback node, the RF anplifier 203 provides the RF
signal to the denodul ation circuit 210 while providing the focusing and
tracking error signals to the servo circuit 204. The above servo circuit
204 generates a servo signal for playback of the optical disk 4. Mre
specifically, the servo circuit 204 generates, based on a focusing error
signal supplied fromthe RF anplifier 203, a focusing servo signal with
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disk 4. More specifically, the servo circuit 204 generates, based on a focusing error
signal supplied from the RF amplifier 203, a focusing servo signal with which the
focusing error signal becomes zero, and based on a tracking error signal supplied from
the RF amplifier 203, a tracking servo signal with which the tracking error signal
becomes zero. Then, the servo circuit 204 provides the focusing and tracking servo
signals to a drive circuit in the objective lens drive mechanism included in the optical
pickup 103. The drive circuit drives the biaxial actuator on the basis of the focusing
servo signal to move the objective lens 108 in a focusing direction parallel to the
optical axis of the objective lens 108, and on the basis of the tracking servo signal to
move the objectivc lens 108 in a tracking direction perpendicular to the optical axis of
the objective lens 108.

The above subcode extraction circuit 205 extracts subcode data from the RF
signal output from the RF amplifier 203 and provides the extracted subcode data to the

control circuit 215 which will thus be able to identify address data etc.
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An input termnal 206 is electrically connected to an interface such as
SCSI  (small conmputer systeminterface), ATAPI (advanced technol ogy
attachnment packet interface), USB (universal serial bus), IEEE (Institute
of Electrical and Electronic Engineers) 1394 or the |ike of the host
apparatus 2 such as a personal conputer or the Ilike to receive recording
data for audio data, novie data, conputer progran-4 conputer-processed
data or the |like fromthe host apparatus 2 and provide the supplied
recording data to the error correction/encoding circuit 207. The above
error correction/encoding circuit 207 makes an error correction/encodi ng
such as CIRC (cross interleave Reed- Sol onon codi ng) or Reed-Sol onon
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The above error correction/encoding circuit 207 makes an error
correction/encoding such as CIRC (cross interleave Reed-Solomon coding) or
Reed-Solomon Product Coding and provides the error-corrected and encoded
recording data to the modulation circuit 208. Having eight-to-ten and
eight-to-sixteen conversion tables, the modulation circuit 208 converts the supplied
8-bit recording data into 14-or 16-bit data, and provides the data to a recording circuit
209. The recording circuit 209 makes a recording compensation such as NRZ
(non-return to zero), NRZI (non-return to zero inverted) or the like and provides the
processed data to the optical pickup 103.

The demodulation circuit 210 has similar conversion tables to those in the
modulation circuit 208 to convert an RF signal supplied from the RF amplifier 203
from 14 or 16 bits to 8 bits, and provides the converted 8-bit read data to the error
connection/decoding circuit 211. The error correction/decoding circuit 211 makes a

error correction and decoding of data supplied from the demodulation circuit 210, aﬁd
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provides the data to the output termnal 212. The output termnal 212 is
electrically connected to the aforenentioned interface of the host
apparatas 2. The read data provided fromthe output termnal 212 is

di spl ayed on a nonitor connected to the host apparatus 2 and converted by
a speaker into an audi bl e sound. The user's control unit 213 generates
various command signals for operation of the recorder/player 1, and

provi des the signals thus generated to the control circuit 215. More
particularly, the user's control unit 213 is provided with an eject button
213a, and in addition, with a record button 213b to start wite of
recording data to an optical disk 4 set in place on the disk table 102, a
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and in addition, with a record button 213b to start write of recording data to an optical

disk 4 set in place on the disk table 102, a play button 213c to start read of data
recorded in the optical disk 4, and a stop button 213d to stop the record and playback
operations. For example, when the user operates a keyboard, mouse or the like of the
host apparatus 2, the eject button 213a, record button 213b, play button 213c and stop
button 213d provide record start signal, playback start signal, stop signal, etc. to the
control circuit 215 from the host apparatus 2 via the interface.

The above memory 214 is a EP-ROM (erasable programmable read-only
memory) or the like, for example, to store various control data and programs used in
the control circuit 215. More specifically, data stored in the memory 214 include
various control data for the feed motor 141(step motor) to move the optical pickup 103
radially of an optical disk 4 set in place on the disk table 102.

Note here that the optical disk 4 has a lead-in area formed in an

inner-circumferential area thereof, a program area formed in an area outside the
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| ead-in area, and a | ead-out area forned outside the programarea, that is,
in the outernost-circunferential area thereof. In the subcode data in the
| ead-in area, there are stored TOC (table of contents) data such as
address data on data stored in the program area and address data on data
stored in the | ead-out area. Also, the feed notor 141 is supplied with a
pul sed voltage to feed the optical pickup 103 stepwise. On this account,
the nenory 214 stores a nunber of wite and read steps (A) required for
noving the optical pickup 103 in a range from a begi nning (HOVE) of the

| ead-in area to an end (QUT) of the outernost |ead-out area, in which
range the optical pickup 103 can read data fromthe optical disk 4, as
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for moving the optical pickup 103 in a range from a beginning (HOME) of the lead-in

area to an end (OUT) of the outermost lead-out area, in which range the optical pickup

103 can read data from the optical disk 4, as shown in FIG. 41. It should be noted

that when the optical pickup 103 has arrived at the end position (OUT), it will

mechanically be limited from moving and cannot move further to the outer

circumference of the optical disk 4.

Also, the movable range of the optical pickup 103 can be shifted to a position

inner than the lead-in area in the optical disk 4 so that the optical pickup 103 can

positively read TOC data in the lead-in area. On this account, the memory 214

further stores a number of steps (B) required for movement of the optical pickup 103

from an innermost-circumferential position (IN) of the optical pickup 103 to the

beginning (HOME) of the lead-in area. When the optical pickup 103 has arrived at

its IN position, it will mechanically be limited from moving and cannot move further

inwardly.

The movable range of the optical pickup 103 extends from the
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I nnernost-circunferential position (IN) to the end (OUT) of the | ead-out
area, in which range the optical pickup 103 can read data fromthe optical
disk 4, and thus the optical pickup 103 has to accurately be positioned in
a nmechani cal manner. On this account, the nenory 214 stores a maxi num
nunber of steps (C) for the step notor or feed notor 141. The maxi num
nunmber of steps (C).includes a nunber of extra steps (D) applied to an
area inner than the innernost-circunferential position (IN for a positive
arrival of the optical pickup 103 at the innernost-circunferential position
(IN, and also applied to an area outer than the end position (CLIT) for a
positive arrival of the optical pickup 103 at the end position (QUT). In
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(IN), and also applied to an area outer than the end position (OUT) for a positive

arrival of the optical pickup 103 at the end position (OUT). In the areas to which the

number of extra steps (D) is applied, the optical pickup 103 is mechanically limited

from moving, that is, immovable . In this immovable condition, the step motor 141

is supplied with an additional pulse voltage to rotate the lead screw. This idle

rotation of the lead screw will cause a noise.

As shown in FIG. 40, the control circuit 215 includes a microcomputer, CPU

(central processing unit), etc. to control the system operation in response to command

signals supplied from the user’s control unit 213. As shown in FIG. 41, the control

circuit 215 counts the positions of the optical pickup 103 taking the beginning

(HOME) of the lead-in area as “0”. Also, with the optical disk 4 is ejected, the

control circuit 215 supplies a power to the on-core coil 44 to cancel the magnetic force

of the magnet attracting the plunger 45 magnetically and thus disengaging the

engagement mechanism 20 of the disk tray 5 from the engagement concavity 11 of the
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device body 7. The recorder/player 1 constructed as above functions as w |
be described below. 1In the recorder/player 1, the skew adjusting nechani sm
109 pre-supports the pair of guide shafts 105 and 106 at the opposite ends
of the latter. The skew adjusting nechanism 109 adjusts the inclination of
t he guide shafts 105 and 106 so that the |ight beam projected fromthe
objective lens 108 will be incident perpendicularly upon the signal
recordi ng surface of the optical disk. The el astic nenber 126 di sposed
inside the housing 125 for the skew adjusting nmechani sm 109 i s hardened

wi th the adhesive 133. Thus, even if the elastic nenber 126 is plastically
deforned due to conpression by the adjusting screw 127, the skew adj usting

mecha mai ntai n an appropriate inclination of the guide shafts
105 aﬁﬁ@&é)%%lyﬁ?t he recorder/player 1, the disk tray 5 is ejected to
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the housing 125 for the skew adjusting mechanism 109 is hardened with the adhesive
133. Thus, even if the elastic member 126 is plastically deformed due to
compression by the adjusting screw 127, the skew adjusting mechanism 109 can
maintain an appropriate inclination of the guide shafts 105 and 106.

In the recorder/player 1, the disk tray 5 is ejected to outside the device body 7 for
setting an optical disk 4 onto the disk tray 5. At this time, the pivoting piece 42 is
forced in the direction of arrow E and thus the device body 7 is in touch with the stop
wall 81 provided on the disk tray 5 as shown in FIG. 19. Also, the engagement piece
41 has the abuttingl portion 51 thereof pivoted by the pivoting-range limiting
projection 55 of the pivoting piece 42 in the direction opposite to the direction of
arrow D and thus the engagement portion 48 thereof held retracted from the moving
orbit of the engagement projection 11. Therefore, the lower half 9 of the device body
7 on which the engagement projection 11 is provided upright and the disk tray 5 are

disengaged from each other, and the ejection member 30 forced by the coil spring 28
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provided on the disk tray 5 forces the rear wall 9a of the |lower half 9 and
thus the disk tray 5 is ejected out of the device body 7. Wien an opti cal
disk 4 is set in place in the concavity 15 of the disk tray 5 and the disk
tray 5 is introduced by the user into the device body 7, the engagenent
projection 11 provided upright on the |lower half 9 noves forward in the
direction of arrowHin FIG 19 until it gets in touch with the arm
portion 70 of the pressing piece 46, and the armportion 70 is thus
pivoted in the direction of arrow Gin FIG 20. As the armportion 70 is

t hus pivoted, the pressing portion 72 of the pressing piece 46 presses the
contact portion 57 of the pivoting piece 42 to pivot the pivoting piece in
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the arm portion 70 is thus pivoted, the pressing portion 72 of the pressing piece 46
presses the contact portion 57 of the pivoting piece 42 to pivot the pivoting piece in
the direction opposite to the direction of arrow E in FIG. 20. The plunger 45
connected to the connection 58 of the pivoting piece 42 has the insertion shaft 63
thereof inserted deep into the on-core coil 44 and magnetically attracted by the magnet
disposed in the on-core coil 44.
Since the contact portion 57 put into contact with the pressing portion 72 of the
pressing piece 46 has the prdtrusion 60 formed thereon, the pressing piece 46 can
press the protrusion 60 to positively pivot the pivoting piece 42 in the direction
opposite to the direction of E and thus permit the plunger 45 to be attracted by the
magnet built in the on-core coil 44. Also, since the slit 61 is formed between the
contact portion 57 and connection 58 and the contact portion 57 is elastically
displaceable, the pivoting piece 42 can have the contact portion 57 deflect even when

it is excessively pressed by the pressing piece 46, thus permitting to absorb the
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pressure. Thus, the plunger 45 and pivoting piece 42 are held pivoted in
the direction opposite to the direction of arrow E in FIG 20 against the
force of the torsion coil spring 59. As the pivoting-range limting
projection 55 of the pivoting piece 42 is pivoted in the direction
opposite to the direction of arrow E, the engagenent piece 41 is allowed
to pivot in an increased range in the direction of arrow D and hence the
engagenment portion 48 is positioned on the noving orbit of the engagenent
projection 11 as shown in FIG 20. As the disk tray 5 is inserted deeper
into the device body 7, the engagenent projection 11 noves in the
direction of arrow Hin FIG 20 while pivoting the bevel 49a forned on the
end portion of the body 49 of the engagenment piece 41 in the direction
opposPF@mP§'the direction of arrow D, and is engaged on the engagenent
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engagement portion 48 is positioned on the moving orbit of the engagement projection
11 as shown in FIG. 20.

As the disk tray 5 is inserted deeper into the device body 7, the engagement
projection 11 moves in the direction of arrow H in FIG. 20 while pivoting the bevel
49a formed on the end portion of the body 49 of the engagement piece 41 in the
direction opposite to the direction of arrow D, and is engaged on the engagement
portion 48. Thus, the disk tray 5 and the lower half 9 of the device body 7 are
engaged on each other.

As shown in FIG. 18, the ejection member 30 is pressed back from the rear wall
Oa of the lower half 9 and moves toward the front end 5a while compressing the coil
spring 28 by the flange 30a toward the front end 5a. Since the end portion at the side
of the front end 5a is retained by the compartment wall 29a of the spring compartment
29, the coil spring 28 is pressed and thus compressed by the flange 30a to maintain the
force for forcing the flange 30a toward the rear end 5d. That is, the disk tray 5

engages the engagement projection 11 provided upright on the lower half 9 onto the
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engagenent piece 41 while forcing the lower half 9 toward the rear end 5d,
and it is thus held inside the device body 7. Al so, when the disk tray 5
is housed into the device body 7, the FPC 23 connecting the optical pickup
unit 6 housed in the disk tray 5 and the printed wiring board 17 di sposed
on the lower half 9 of the device body 7 is deflected at the end portion
181 a of the second armportion 181 and the bending 187 fornmed at the rear
end portion 181b shifts into the device body 7 while noving toward the end
portion 181 a. Since the FPC 23 has the cover |lay 188 attached generally
at the mddle of the second armportion 181, the second armportion 181 is
nore rigid generally at the mddle thereof than the rear end portion 181b.
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Since the FPC 23 has the cover lay 188 attached generally at the middle of the second
arm portion 181, the second arm portion 181 is more rigid generally at the middle
thereof than the rear end portion 181b. Therefore, when the disk fray 5 once ejected
to outside the device body 7 is housed again into the device body 7, the second arm
portion 181 is prevented from being deflected at the higherrigidity middle portion
thereof to below the clearance 190, while the rear end portion 181b of the second arm
portion 181, lower in rigidity and more flexible, is bent and positively moved into the
device body 7.
Also, when the disk tray 5 is fully housed in the device body 7, the second arm
portion 181 is bent (indicated with the reference number 187) near the connection 186
with the connector 162 as shown in FIGS. 38B and 39C. However, since the rigidity
of the portion, near the connection 186, of the second arm portion 181 is lower than
that of the portion somewhat set back toward the connection 182 where the cover lay

188 is attached, it is possible to reduce the load applied to the second arm portion 181
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due to the bending. Therefore, the- second armportion 181 can prevent the
end portion 181 a thereof frombeing cracked to break the circuit pattern
formed in the FPC 23. Also, since the second arm portion 181 reduces the

| oad applied thereto due to the bending 187 fornmed near the connection
186, it is not necessary to increase the distance between the connection
186 and bending 187 at the time of housing the disk tray 5 into the device
body 7 in order to reduce the load applied to the second arm portion 181
due to the bending. Thus, the second arm portion 181 may not have any

extra length, which will advantageously lead to a reduction of the cost of
manuf acture. Further, in the thin-designed recorder/player 1, since the
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portion 181 due to the bending . Thus, the second arm portion 181 may not have any
extra length, which will advantageously lead to a reduction of the cost of manufacture.
Further, in the thin-designed recorder/player 1, since the height of the space
where the FPC 23 is limited to the maximum possible extent for housing the disk tray
5, the bending 187 should be made to have a larger curvature and thus the load to the
bending 187 will be larger. However, since the second arm portion 181 can reduce
the load to the bending 187 when the disk tray 5 is housed into the device body 7, the
present invention can meet the requirement for a thinner design of the device body 7.
Also, in the recorder/player 1, the optical pickup 103 is normally positioned at
the beginning (HOME) of the lead-in area. Since the recorder/player 1 is to be
incorporated in a portable apparatus such as notebook computer or the like, it may
possibly be applied with a vibration when the portable apparatus is being carried or in
a similar condition. When the host apparatus 2 having the recorder/player 1 built

therein is being carried with an optical disk 4 being set on the disk tray 5, it is likely
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that a vibration, if any applied to the host apparatus 2, will cause the
optical disk 4 to be rattled. The displacenent of the optical disk 4, due
to the rattling, is larger at the outer circunference. On this account,
the recorder/player 1 is designed according to the present invention such
that the optical pickup 103 is positioned at the inner circunference of
the optical disk 4 where the rattling-caused displacenent is snmall, to

t hereby prevent the optical disk 4 and the objective |lens 108 of the
optical pickup 103 or the like fromgetting into touch with each other to
scratch each other. As shown in FIG 42, after the recorder/player 1 is
swtched on in step S1, the control circuit 215 drives the step notor 141
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As shown in FIG. 42, after the recorder/player 1 is switched on in step S1, the

control circuit 215 drives the step motor 141 in step S2. More specifically, the
control circuit 215 applies a pulsed voltage equivalent to the maximum number of
steps (C) to the step motor 141. Then, the lead screw 140 connected to the step
motor 141 is rotated and the optical pickup 103 is moved stepwise to the end position
(OUT) at the outer circumference of the optical disk 4.

In the recorder/player 1, if a vibration is applied thereto while it is being carried,
the optical pickup 103 may possibly move, by jumping, from the beginning (HOME)
of the lead-in area toward the inner or outer circumference of the optical disk 4.
Even is such an event, the step motor 141 is applied with a pulsed voltage equivalent
to the maximum number of steps (C) resulted from addition, to the number of write
and read steps (A) in FIG. 41, of the number of steps (B) required for movement of the
optical pickup 103 from its innermost-circumferential position (IN) to the beginning

(HOME) of the lead-in area and the number of extra steps (D) at the inner and outer
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circunferences. That is, since the step notor 141 is driven until the |ead
screw 140 rotates idly after the optical pickup 103 is nechanically
limted fromnoving beyond the end position (QUT), the end position (QOUT)
of the optical pickup 103 can positively be indexed. Note that when the

| ead screw 140 is rotating idly, it will cause a noise. However, the noise
occurs only for a period corresponding to the sum of the nunber of steps
(B) required for novenent of the optical pickup 103 fromits

i nnernmost-circunferential position (IN) to the begi nning (HOVE) of the

| ead-4n area and the nunber of extra steps at the inner and outer
circunferences and the nunber of extra steps (D). Therefore, the noise can
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innermost-circamferential position (IN) to the beginning (HOME) of the lead-in area
and the number of extra steps at the inner and outer circumferences and the number of
extra steps (D). Therefore, the noise can be suppressed to be smaller than that when
the step motor 141 is applied with a negative pulsed voltage equivalent to the
maximum number of steps (C) in a direction from the beginning (HOME) of the
lead-in area toward the innermost-circumferential position (IN), for example.

When the end position (OUT) of the optical pickup 103 is positively identified in
step S2, the control circuit 215 applies, in step S3, the step motor 141 with a negative
pulsed voltage equivalent to the maximum number of steps (C). Thus, after the
optical pickup 103 is mechanically limited from moving being the
innermost-circumferential position (IN), the step motor 141 is driven until the lead
screw 140 rotates idly, whereby the innermost-circumferential position (IN) of the
optical pickup 103 can positively be indexed.

Note that when the lead screw 140 is rotating idly, it will cause a noise.
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However, the noise occurs only for a period corresponding to the nunber of
extra steps (D) at the inner circunference and the tinme of noise
occurrence is caused can be mnimzed. Wen the innernost-circunference
position (IN) of the optical pickup 103 is positively identified in step
S3, the control circuit 215 applies, in step S4, the step notor 141 with a
negati ve pul sed vol tage equivalent to the nunber of steps (B) required for
novenent of the optical pickup 103 fromthe innernost-circunferenti al
position (IN) of the optical pickup 103 to the begi nning (HOVE) of the

| ead-in area. Thus, the control circuit 215 can positively nove the
optical pickup 103 to the beginning (HOVE) of the lead-in area. Al so, the
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required for movement of the optical pickup 103 from the innermost-circumferential
position (IN) of the optical pickup 103 to the beginning (HOME) of the lead-in area.
Thus, the control circuit 215 can positively move the optical pickup 103 to the
beginning (HOME) of the lead-in area. Also, the control circuit 215 sets the
beginning (HOME) of the lead-in area to zero, starts counting the pulses and starts
managing the position of the optical pickup 103.

The recorder/player 1 operates for writing recording data to the optical disk 4 as
will be described below:

When the user pushes the record button 213a on the user’s control unit 213,
recording data is supplied at the input terminal 206 of the recorder/player 1. The
recording data undergoes, in the error correction/encoding circuit 207, an error
correction and encoding corresponding to the type of an optical disk 4 currently used
in the recorder/player 1, and next in the modulation circuit 208, a modulation
corresponding to the type of the optical disk 4. The modulated data is recorded in the

recording circuit 209, and then supplied to the optical pickup 103. Then, the optical
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pi ckup 103 projects, to the recording |ayer of the optical disk 4, a |ight
beamemtted fromthe sem conductor |aser and having a wavel ength
corresponding to the type of the optical disk 4, detects a return |ight
fromthe reflection layer in the optical disk 4, nakes a photoelectric
conversion of the detected light, and provides the resultant electrical
signal to the RF anplifier 203. The RF anplifier 203 will generate a
focusing error signaL tracking error signal and an RF signal. The servo
circuit 204 generates a focusing servo signal and tracking servo signal on
the basis of the focusing error signal and tracking error signal supplied
fromthe RF anplifier 203, and provides the servo signals to the drive
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the servo signals to the drive circuit in the objective lens drive mechanism included in

the optical pickup 103. Thus, the objective lens 108 held by the objective lens drive

mechanism is moved in a focusing direction parallel to the optical axis of the objective

lens 108 and in a tracking direction perpendicular to the optical axis of the objective

lens 108. Further, the motor control circuit 202 generates a rotation servo signal with

which a clock generated from a wobble component of a groove and an addressing pit

will be synchronous with a reference clock from the crystal oscillator, and drives the

spindle motor 201 on the basis of the rotation servo signal to rotate the optical disk 4

at CLV. Furthermore, the subcode extraction circuit 205 extracts a wobbled groove

from the RF signal and address data on the lead-in area from the pit pattern, and

provides the extracted data to the control circuit 215. To write data processed in the

recording circuit 209 under the control of the control circuit 215, the optical pickup

103 accesses a predetermined address on the basis of the extracted address data, drives

100



t he sem conductor | aser at the recording level, and projects the |ight beam
to the recording |layer of the optical disk 4 to wite the data to the
optical disk 4. As the optical pickup 103 wites the recording data, it is
noved stepwi se by the step notor 141 to wite the recording data over the
area between the inner and outer circunferences of the optical disk 4. The
recorder/player | operates for reading data recorded in the optical disk 4
as Wwll be described bel ow. Wen the user pushes the play button 213c on
the user's control unit 213, the optical pickup 103 will project, to the
recording |layer of the optical disk 4, a light beamemtted fromthe

sem conduct or | aser and having a wavel ength corresponding to the type of
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When the user pushes the play button 213c on the user’s control unit 213, the
optical pickup 103 will project, to the recording layer of the optical disk 4, a light
beam emitted from the semiconductor laser and having a wavelength corresponding to
the type of the optical disk 4, detects a return light from the reflection layer in the
optical disk 4, makes a photoelectric conversion of the detected light, and provides the
resultant electrical signal to the RF amplifier 203. The RF amplifier 203 will
generate a focusing error signal, tracking error signal and an RF signal. The servo
circuit 204 generates a focusing servo signal and tracking servo signal on the basis of
the focusing error signal and tracking error signal supplied from the RF amplifier 203,
and controls the focus and tracking of the objective lens 108 on the basis of these
Servo signals. Further, the motor control circuit 202 generates a rotation servo signal
with which a clock generated from a sync signal will be synchronous with the
reference clock from the crystal oscillator, and drives the spindle motor 201 on the

basis of the rotation servo signal to rotate the optical disk 4 at CLV. Furthermore, the
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subcode extraction circuit 205 extracts subcode data fromthe RF signal
and provides the extracted subcode data to the control circuit 215. To
read data, the optical pickup 103 accesses a predeterm ned address on the
basis of address data included in the extracted subcode data, drives the
sem conductor | aser at the playback |evel, and projects the light beamto
the recording |ayer of the optical disk 4 to read recorded in the optical
disk 4. As the optical pickup 103 reads the data fromthe optical disk 4,
it is noved stepwise by the step notor 141 to read the data over the area
between the inner and outer circunferences of the optical disk 4. The RF
signal generated by the RF anplifier 203 is denodul ated in the
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inner and outer circumferences of the optical disk 4.

The RF signal generated by the RF amplifier 203 is demodulated in the
demodulation circuit 210 correspondingly to a method used for modulation of the data
for recording, undergoes and the error -correction/decoding in the error
correction/decoding circuit 211, and then is delivered at the output terminal 212.
Thereafter, the data delivered at the output terminal 212 is outputted as it is in the
digital form or converted by a D-A (digital-to-analog) converter from digital to analog,
for example, and supplied to the speaker, monitor or the like.

When writing or reading data to or from the optical disk 4 as above, the
engagement projection 151, formed in the compartmént 153, of the engagement
member 120 connected to the pickup base 114 having the objective lens 108 provided
thereon in the threads 144 on the lead screw 140 to the depth of the threads 144, for
example, to a depth of 0. 3 mm, and the clearance definition member 152 formed from

a rigid metallic plate inside the compartment 153 is housed between the support walls
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158 and 159 of the conpartnent 153 with a space, between them snaller than
the depth of engagenent between the engagenent projection 151 and threads
144 on the lead screw 140, for exanple, with a clearance of 0. 1 nmm
Therefore, the clearance definition nenber 152 is housed wi thout forcing
the engagenment projection 151 fornmed on the side wall 153a to the |ead
screw 140. That 1is, it is possible to prevent the |ead screw 140 from
bei ng applied with any excessive force and thus the rotation of the |ead
screw 140 frombeing dulled. Thus it is assured that the | ead screw 140
can be rotated snmoothly. Also, the clearance definition nenber 152 can
limt any m salignnent of the engagenent projection 151 in relation to the
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assured that the lead screw 140 can be rotated smoothly. Also, the clearance

et

definition member 152 can limit any misalignment of the engagement projection 151
in relation to the threads 144, caused by the dimensional tolerance of the engagement
member 120 during movement of the pickup base 114, to smaller than a clearance (0.1
mm) defined between the side wall 153a of the compartment 153 and support wall 158
of the clearance definition member 152. Thus, the engagement memberr 120 can
limit the misalignment of the engagement projection 151 to less than the depth (0.3
mm) of the threads 144 to prevent the lead screw 140 and engagement projection 151
from disengaged from each other during movement of the pickup base 114.

Also, the engagement member 120 in which the clearance definition member 220
(250) is housed works effectively as follows. Even if the recorder/player 1 is
dropped by mistake and the pickup base 114 quickly slides on the guide shafts 105 and
106 and thus the engagement member 220 installed on the pickup base 114 quickly
slides on the lead screw 140, both the edges 227a and 227b of the second side wall 227
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havi ng formed thereon the engagenent projection 221 which is in mesh with
the threads 144 on the |lead screw 140 are supported by the support piece
240 (253) of the clearance definition nenber 220 (250) or at the folds
254. Therefore, it is possible to relieve the | oad concentrated to the

hi nge 233 supporting the second side wall 227 and thus prevent the hinge
223 from being broken. Also, the feed notor 141, which is supplied with a
rectangul ar wave to feed the pickup base 114 as the |ead screw 140 is
rotated, is designed thinner because the notor housing 145 is open at the
top and bottomthereof. Further, the notor housing 145 is held between the
cover menber 90 and bottom plate 91 disposed on the top and bottom
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speci Lcg\kul llydse lqﬁ tHcrenl crewe14 Oi\éerg)ta%ecﬁ is de51gned thinner because the motor
housing 145 is open at the top and bottom thereof. Further, the motor housing 145 is
held between the cover member 90 and bottom plate 91 disposed on the top and
bottom, respectively, of the optical pickup unit 6.

As above, the magnetic field of the coil 146 housed in the motor housing 145 can
be closed, so that the fringe magnetic field from the feed motor 1 can be inhibited
from adversely affecting write or read of information signals to or from the optical
disk 4. Also, since the motor housing 145 for the feed motor 141 is open at both the
top and bottom thereof, the heat can easily be discharged from inside the motor
housing 145.

Also, in the recorder/player 1, the disk tray 5, base chassis 101 and cover
member 90 are made of materials different in coefficient of linear thermal expansion
from each other, respectively, these components will be distorted differently from each
other due to the differences in linear expansion coefficient from each other when have

higher temperatures, these components. More specifically, the aluminum-made cover
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menber 90 has the wall 166a of the rectangul ar opening 166 defl ected toward
the optical disk 4, and the deflected wall 166a w il possibly get into
sliding touch with the signal recording surface of the optical disk 4
received in the concavity 15. The first wall 170 has the projection 175
formed on the | ower edge of the wall body 170a and thus the cover nenber
90 abuts the projection 175, which permts to prevent the cover nenber 90
frombeing deflected toward the optical disk 4 and thus prevent the cover
menber 90 fromgetting into sliding contact with the optical disk 4. The
recorder/player 1 operates when the eject button 213a for ejection of the
optical disk 4 is pressed, as wll be described below wth reference to
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The recorder/player 1 operates when the eject button 213a for ejection of the
optical disk 4 is pressed, as will be described below‘ with reference to FIG. 43:
In step S11, the control circuit 215 judges whether the eject button 213a has been
pressed by the user. When the result of judgment is affirmative, the control circuit
215 goes to step S12. When the control circuit 215 has detected that the user has
pressed the eject button 213a, it will apply the step motor 141 with a negative pulsed
voltage to move the optical pickup 103 to the beginning (HOME) of the lead-in area.
Note that for movement of the optical pickup 103 to the beginning (HOME) of
the lead-in area, a negative pulsed voltage equivalent to the maximum number of steps
(C) may be applied to the step motor 141 to move the optical pickup 103 to its
innermost-circumferential position (IN) and then a positive pulsed voltage, equivalent
to the number of steps (B) required for movement of the optical pickup 103 from the
innermost-circumferential position (IN) of the optical pickup 103 to the beginning

(HOME) of the lead-in area, be applied to the step motor 141 to move the optical
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pi ckup 103 to the beginning (HOVE) of the lead-in area. Wen the optical

pi ckup 103 has arrived at the beginning (HOVE) of the lead-in area, the
control circuit 215 goes to step S13 where it will supply the on-core coi
44 with to cancel the magnetic force of the nmagnet which magnetically
attracts the plunger 45 in order to disengage the engagenent nechani smfor
the disk tray 5 and engagenent projection 11 of the device body 7 from
each other. Thus, the disk tray 5 having the optical disk 4 placed thereon
is ejected to outside the device body 7 under the force of the coil spring
28. More specifically, to eject the disk tray 5 frominside the device body
7, the control circuit 215 having received a command signal fromthe
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28 ba(il‘éwgr?g %h%eogtgcoarlltdis]kog placed thereon is ejected to outside the device body 7 under

the force of the coil spring 28.

More specifically, to eject the disk tray 5 from inside the device body 7, the

control circuit 215 having received a command signal from the user’s control unit 213

provided on the disk tray 5 supplies a current to cancel the magnetic force of the

magnet built in the on-core coil 44. Therefore, the pivoting piece 42 is pivoted under

the force of the torsion coil spring 59 in the direction of arrow E in FIG. 19. The

pivoting—range limiting projection 55 is pivoted in the direction of arrow E and thus

the engagement piece 41 is pivoted in the direction opposite to the direction of arrow

D, so that the engagement portion 48 will be retracted from one the moving orbit of

the engagement projection 11. Thus, the engagement projection 11 is disconnected

from the engagement portion 48, and thus the disk tray 5 is disengaged from the lower

half 9 of the device body 7.

At this time, the ejection member 30 is applied with a reaction equal to the force

of the coil spring 28 from the rear wall 9a to press the coil spring 28 back to the front
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end 5a by the flange 30a. Since the end thereof at the side of the front
end 5a is retained by the wall 29a of the coil conpartnent 29, the coi
spring 28 will expand while forcing the conpartnment wall 29a out toward
the front end 5a. Thus, the disk tray 5 is forced out toward the open end
of the device body 7 and the side thereof at the side of the front end 5a
Is ejected toward the open end of the device body 7. Note that since the
armportion 70 is retained by the stopper 80 al so when pivoting of the
pivoting piece 42 in the direction of arrow E has caused the pressing
portion 72 of the pressing piece 46 to collide with the contact portion 57
of the pivoting piece 42 and thus pivoted the pressing portion 72 in the
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s de5| ?819 ?rtgé nﬁl‘essmg piece 46 to collide with the contact portion 57 of the
pivoting piece 42 and thus pivoted the pressing portion 72 in the direction opposite to
the direction of arrow G, it can be avoided that the arm portion 70 will excessively be
pivoted and not be positioned on the moving orbit of the engagement projection 11.
Also, the torsion coil spring 73 wound on -the pressing piece 46 can be retained in an
appropriate position by the retaining member 75 formed on the rear side 5c of the disk
tray 5 and thus provides an optimum force to the pressing piece 46. Therefore, even
when having been pressed by the engagement projection 11 and pivoting piece 42 and
pivoted in the direction of arrow G or in the direction opposite to the direction of
arrow G, the pressing piece 46 is returned to the initial position where the arm portion
70 intersects the moving orbit of the engagement projection 11.

Note here that when the optical disk 4 is ejected, a vibration will possibly cause it

to rattle. The displacement of the optical disk 4, due to the rattling, is larger at the

outer circumference. On this account, the recorder/player 1 is designed according to
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the present invention such that the optical pickup 103 is positioned at the
i nner circunference of the optical disk 4 where the rattling-caused

di spl acenent is small, to thereby prevent the optical disk 4 and the
objective |l ens 108 of the optical pickup 103 or the like fromgetting into
touch with each other to scratch each other. In the foregoing, the present

I nvention has been described in detail concerning certain preferred

enbodi ments thereof as exanples with reference to the acconpanying

drawi ngs. However, it should be understood by those ordinarily skilled in
the art that the present invention is not limted to the enbodi nents but
can be nodified in various manners, constructed alternatively or enbodied
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accompanying drawings. However, it should be understood by those ordinarily

skilled in the art that the present invention is not limited to the embodiments but can
be modified in various manners, constructed alternatively or embodied in various other
forms without departing from the scope and spirit thereof as set forth and defined in
the appended claims. For example, the present invention is also applicable to a
recorder/player designed for use with an optical disk such as CD (compact disk),
CD-ROM, CD-R/RW, DVD-ROM or DVD-RAM.

Also, the host apparatus in which the recorder/player according to the present
invention is to be installed may be a portable recorder/player such as a notebook
personal computer and PDA (portable digital assistant), a stationary recorder/player
such as a desk-top personal computer ana server, an in-vehicle recorder/player or the
like.

Also note that the dimensions referred to herein concerning the recorder/player
according to the present invention are just examples and the present invention may be

constructed with any other appropriate dimensions.
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CLAIMS: 1. A recording and/or playback apparatus conprising: a base; a

di sk rotation driving nmechanismfor supporting an optical disk and rotating
the optical disk; an optical pickup for focusing a |ight beamemtted from
a light source by an objective |lens onto a recording surface of the

optical disk and detecting a return light fromthe optical disk; a guide
means having a first guide shaft which supports the one end of the optical
pi ckup and a second gui de shaft which supports the other end of the optical
pi ckup, the first and second guide shafts being disposed on the base in
paral l el to each other radially of the optical disk; an optical pickup
driving neans guided by the first and second guide shafts to nove the
optical pickup radially of the optical disk; and a skew adjusting neans

i ncl el 1 elastic nmenber which provides a force to the first and second
guide shafts in_a direction generally perpendicular to the main side of

t he opti cAlregorsing and/on playbackiappaatiscoomprisingt s in contact with the first
and second guide shafts fromthe opposite side of the elastic nenber, and
whi ch adjabesea skew by adjusting the inclination of the first and second
gui de shafts by the adjusting screw. 2. The apparatus as set forth in claim:
1, wher eimndiskerogdtioat dovinenimecharsisa forrsupdbrtirye bh epticab diskgandl 8Stating the

optical disk;

an optical pickup for focusing a light beam emifted from a light source by an
objective lens onto a recording surface of the optical disk and detecting a return light
from the optical disk;

o a guide means having a first guide shaft which supports the one end of the optical
pickup and a second guide shaft which supports the other end of the optical pickup, the
first and second guide shafts being disposed on ﬁle base in parallel to each other
radially of the optical disk; _

an optical pickup dn'\./ing means guided by the first and second guide shafts to
move the optical pickup radially of the optical disk; and

a skew adjusting means including an elastic member which provides a force to
the first and _second guide shaffs; in a direction generally perpendicular to the main side
of the optical disk and an adjusting screw which i§ in contact with the first and secqnd
guide shafts from the opi)osité side of the elastic member, and which adjust a skew by
adjusting the inclination of the first and second guide shafts by the adjusting screw.
2. 'The apparatus as set forth in claim 1, wherein the elastic member is a conical

helical spring.
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3. The apparatus as set forth in claim1l, wherein the elastic nenber is a
hol | ow cylinder of silicon rubber. 4. The apparatus as set forth in any
one of the preceding clains, wherein the elastic nenber is electrically
conductive. 5. The apparatus as set forth in any one of the preceding
clainms, wherein the skew adjusting nenber is provided at each of the
opposite ends of the first and second guide shafts. 6. The apparatus as set
forth in any one of the preceding clains, wherein the elastic nenber is
fixed in a skew adjusted state with an adhesive. 7. A recording and/or
pl ayback apparatus conprising: a base; a disk rotation driving nmechani sm
for supporting an optical disk and rotating the optical disk; an optical
pi ckup which focuses a |light beamemtted froma |ight source by an '
Brth helloge s a

obj ecti va DecARPBARS 26 pelc iy chaipt d¢ vherenhdheoplestia member #nd
return_light fromthe optical disk; a guide neans having a first guide
shaf tcymden os sibisontybbefe one end of the optical pickup and a second guide
shaft whi ch supports the other end of the optical pickup, the first and
secord gihedeprnaiaius fsost Agrthiis pegeenaafl theeprsesdingnclpims | Waeretotheaelastit her
~radially of the optjical disk; an optical pickup driving neans guided by the
firsthembesiscdeeirigatlyeondudivs. t o nove the optical pickup radially of the
optical disk; and 110 ] . . .
5. The apparatus as set forth in any one of the preceding claims, wherein the skew adjusting
mermber is provided at each of the opposite ends of the first and second guide shafts.
6. The apparatus as set forth in any one of the preceding claims, wherein the elastic
member is fixed in a skew-adjusted state with an adhesive.
7. Arecording and/or playback apparatus comprising:
a base;
a disk rotation driving mechanism for supporting an optical disk and rotating the
optical disk;
an optical pickup which focuses a light beam emitted from a light source by an
objective lens onto a recording surface of the opftical disk and detects a return light
from the optical disk; |
a guide means having a first guide shaft which supports the one end of the optical
pickup and a second guide shaft which supports the other end of the optical pickup, the
first and second guide shafts being disposed on the base in parallel to each other
radially of the optical disk;
an optical pickup driving means guided by the first and second guide shafts to

move the optical pickup radially of the optical disk; and
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a skew adjusting neans including an el astic nenber which provides a force
to the first and second guide shafts in a direction generally

perpendi cular to the main side of the optical disk and an adjusting screw
which is in contact with the first and second guide shafts fromthe
opposite side of the elastic nenber, and which adjust a skew by adjusting
the inclination of the first and second guide shafts by the adjusting
screw, the adjusting screw being el ectroconductive or being plated to be

el ectroconductive and having a ground potential. 8. A step notor including
a |l ead screw engaged in a pickup chassis and having engaged thereon a

f eedi ng nenber which feeds the pickup chassis radially of a disk-shaped
recordi ng medium a nagnet for rotating along with the | ead screw, a

magnet i c @ tksW agdmstingciieans dncludiagany plastie gnembar svhigl trevides @ xce #od a
housi ng whi ch. houses the magnet and magnetic_coil, wherein: the housing has
an opbaillst ansk sacend gusde shalfs invedisppfion gerempby@erpengdenlenta dermadngdeet ween
a concavity in a disk tray having the pickup chassis installed therein and
a botafdhe giptical disk androadjiupiing rRerepbwhich isrint eantagtswith ithe firg and sesend di ng
and/ or pl ayback apparatus including a pickup noving nechanism using a step
not orgUing shafis sl e eppesile wde elvthmglagée member mﬁ vphich adiust asgkew gﬁvi ng
engaged thereon a_feedi ng nmenber which feeds the gickup chassis radially of
a diastustingbe inelivatinmefl thediinshand seeapdeguideshabiel biithe gdiNsting speew.ead

screw, a magnetic, coil which acts on the magnet to rotates the |ead screw,

and a houbenqdjmstg heosss being nelpesocanduchiyment c aing | platedei 10 bel
electroconductive and having a ground potential.
8. A step motor including a lead screw engaged in a pickup chassis and having
engaged thereon a feeding member which feeds the pickup chassis radially of a
disk-shaped recording medium, a magnet for rotating along with the lead screw, a magnetic
coil for acting on the magnet to rotate the lead screw, and a housing which houses
the magnet and magnetic coil, wherein: -
the housing has an opening formed in each of the upper and lower sides thereof
and between a concavity in a disk tray having the pickup chassis instafled therein and
a bottom plate for supporting the bottom of the disk tray.
9. A recording and/or playback apparatus including a pickup moving mechanism
using a step motor which includes a lead screw engaged in a pickup chassis and
having engaged thereon a feeding member which feeds the pickup chassis radially of a
disk-shaped recording medium, a magnet rotated along with the lead screw, a magnetic

coil which acts on the magnet to rotates the lead screw, and a housing which houses

the magnet and magnetic coil, wherein:
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t he housing has an opening. forned in eackof the upper and | ower sides
thereof and between a concavity in a disk tray having the pickup chassis
installed therein and a bottom plate which supports the bottom of the disk

tray. 10. A recording and/pl ayback apparatus conprising: an optical pickup

unit having an objective | ens disposed therein; a pickup noving nechani sm
to nove the optical pickup unit; and an engagenent nenber whi ch engages an
pi ckup base of the optical pickup unit and the pickup noving nechani sm

wi th each other, the engagenent nenber including: an engagenent projection
engaged in threads fornmed on a |lead screw, and a conpartnment provided
contiguously to the pickup base to house a clearance definition nenber

whi ch retains the engagenent projection at a distance which assures the

engagenentheorousieg hasanspesing. foranes sneashce! thef uppari ol lesvasetidesethegedioused
in isolation fromthe wall of the conpartment by a clearance smaller than
t he depdfbebveemagaguoeavity uf atdisk traydgeingmthe pickip chassas mstdlladder¢ingags on
the lead screw. 11. The apparatus as set forth in claim 10, wherein the
pi ckup bottonn plate whach suppartecthededtom of tye disk drayf or rotationally driving the
| ead screw. 12. A recording and/or playback apparatus conprising: an
opt i caD. piActesprding andfpdayhtickoappapitok opmipaisig: a pi ckup novi ng mechani sm
including a |l ead screw for noving the pickup 112
an optical pickup uvnit having an objective lens disposed therein;
a pickup moving mechanism to move the optical pickup unit; and
an engagement member which engages an pickup base of the optical pickup unit
and the pickup moving mechanism with each other,
the engagement member including:
an engagement projection engaged in threads formed on a lead screw; and
a compartment provided contiguously to the pickup base to house a clearance
definition member which retains the engagement projection at a distance which
assures the engagement on the lead screw,
the clearance definition member being housed in isolation from the wall of the
compartment by a clearance smaller than the depth of engagement of the engagement
projection with the threads on the lead screw.
11. The apparatus as set forth in claim 10, wherein the pickup moving mechanism
includes a step motor for rotationally driving the lead screw. |
12. A recording and/or playback apparatus comprising:
an optical pickup unit including a pickup base;

a pickup moving mechanism including a lead screw for moving the pickup
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base; and an engagenent menber including: a side wall fixed to the pickup
base and having forned outside thereof an engagenent projection engaged on
the | ead screw, a conpartnent having housed therein a clearance definition
menber which supports the inner surface of the side wall to naintain a

di stance that assures the engagenent between the engagenent projection and
| ead screw, and a hinge provided on the base end of the side wall and
flexible in a direction in which the side wall is noved toward or away
fromthe lead screw, the clearance definition nmenber including a support

pi ece extending along the inner surface of the side wall toward outside
the conmpartment. 13. The apparatus as set forth in claim 12, wherein the
support piece is bent outside the side wall. 14. The apparatus as set
forthass a1thi m 12 or 13, wherein the clearance definition nenber bei ng
housed in isolation fromthe wall of the conmpartnent by a clearance smaller
t han t he 3RcSngagemeah gegebasincludingie engagement projection in the threads on
the lead screw. 15. The apparatus as set forth in claim12, 13 or 14,

wherei n the @ovigarwalkfixedde the pickuprbds¢ and thaving formed ontside thigeofhan
recordi ng and/ or playback apparatus conprising: a pickup chassis having
pr ovicigagementprojeetiapengagedmnctbedeapbakup novi ng 113
a cofnpartment- hav‘ing housed therein a clearance definition member which
supports the inner surface of the side wall to maintain a distance that assures the
engagement between the engagement projection and lead screw; and
a hinge provided on the base end of the side wall and flexible in a direction
in which the side wall is moved toward or away from the lead screw,
the clearance definition member including a support piece extending along
the inner surface of the side wall toward outside the compartment.
13. The apparatus as set forth in claim -12, wherein the support piece is bent outside
the side wall.
14. The apparatus as set forth in claim 12 or 13, wherein the clearance definition member
being housed in isolation from the wall of the compartment by a clearance smaller
than the depth of engagement of the engagement projection in the threads on the lead
SCrew.
15. The apparatus as set forth in claim 12, 13 or 14, wherein the compartment has an
formed in the bottom thereof.

16. A recording and/or playback apparatus comprising:

a pickup chassis having provided thereon an optical pickup, pickup moving
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mechani sm and a disk rotation driving nmechanism a cover nmenber having
formed therein an opening through which the pickup and disk table face the
~recording surface of a di sk-shaped recordi ng nedi um and which is connected
~to the pickup chassis to forma part of a concavity in which the

di sk-shaped recording mediumis to be received; and a disk tray having
formed therein the di sk-shaped recordi ng nedi umreceiving concavity,
generally circular, and having forned therein an opening through which the
cover nmenber faces directly the recording surface of the disk-shaped
recording nediumand which is closed by the cover nenber when the latter
I's connected to the pickup chassis, the pickup chassis, cover nenber and
di sk tray being forped frommterials different in coefficient of thernmal
expaﬁﬁ?@kﬂm$fﬁrﬁﬂéét:¢|131§tfﬁ@¢103tdibvlﬂgWWQSF%av| ng a projection provided on a
wal | provided at the outer-circunferential side of the concavity and

- ext endi ng ¢QyespacabenbBavypsdprged sherg ait apeping dheonghnwhichdhgpickuimend
outer-circunferential wall and the cover nenber which closes the opening.
17. Tdisk shlefagathearscording surfiace of @ disknshepedresprding medisnpand yhiehassis i s
f or med fron1|ron t he cover nenber is formed from al um num or, stainless

st eel conageteditpdheipickuy efiassis todprach parbel PREDCHVEY phaiyelethe @ﬁh@hﬁpeqs A

recordi ng_and/ or playback apparatus conprising: 114
recording medium is to be received; and

a disk tray having formed therein the disk-shaped recording medium receiving
conc.avity, generally circular, and having formed therein an opening through which the
cover member faces directly the recording surface of the disk-shaped recording
medium and which is closed by the cover member when the latter is connected to the
pickup chassis,

the pickup chassis, cover member and disk tray being formed from materials
different in coefficient of thermal expansion from each other;

the disk tray having a projection provided on a wall provided at the
outer-circunlferential side of the concavity and extending to above the opening to
maintain a clearance between the outer-circumferential wall and the cover member
which closes the opening.

17. The apparatus as set forth in claim 16, wherein:

the pickup chassis is formed from iron;

the cover member is formed from aluminum or stainless steel; and

the disk tray is formed from PPE (polyphenylene ether).

18. A recording and/or playback apparatus comprising:

114



a device body; a disk tray which is noved into, or to outside, the device
body; a disk rotation driving nmechani smprovided on the disk tray to rotate
a disk-shaped recording nedium an optical pickup to wite and/or read
information signals to and/or fromthe disk-shaped recording nedium a
pi ckup noving mechanismto nove the optical pickup between the inner and
outer circuniferences of the disk-shaped recording nedium and a disk tray
ol di ng mechanismto hold the disk tray inside the device body, the disk
tray hol ding mechanismincluding: a forcing nmenber to force the disk tray
to outside the device body; an engagenent projection provided at the device
body and which engages w th the disk tray to keep the disk tray engaged
i nside the _device body; an engagenent piece provided on the disk tray and
whi ch i s $A%8e@B0K; a” direction in which the engagenent projection is
inserted inside the devi ce body; a pivoting piece which gets into. touch
with the %figkdeathioh isdaovedinto,Anto quigidp; thetdevicabodis of the engagenent
pi ece, to thereby engage the engagenent piece onto the engagenent
proj ect i dh disgk aratatiemgdriving isontprovisted farorthe hdiske rgsigtmenatate a
proj ectl on a plunger which is engaged with the pivoting piece and i nserted
i nt o disk re,coasgmg mediginyot t he pivoting piece; and 115
an optical pickup to write and/or read information signals to and/or from the
disk-shaped recording medium;
a pickup moving mechanism to move the optical pickup between the inner and
outer circumferences of the disk-shaped recording medium; and
a disk tray holding mechanism to hold the disk tray inside the device body,
the disk tray holding mechanism including;:
a forcing member to force the disk tray to outside the device body;
an engagement projection provided at the device body and which engages
with the disk tray to keep the disk tray engaged inside the device body;
an engagement piece provided on the disk tray and which is pivoted in a
direction in which the engagement projection is inserted inside the device body;
a pivoting piece which gets into. touch with the engagement piece to limit
the pivoting range of the engagement piece, to thereby engage the engagement piece
onto the engagement projection or disengage the engagement piece from the
engagement projection; ' |
a plunger which is engaged with the pivoting piece and inserted into a

magnetic coil to pivot the pivoting piece; and
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a pressing piece which is put into contact with the pivoting piece when
pressed by the engagenent projection and thus presses the pivoting piece in
a direction in which the engagenent piece is engaged onto the engagenent
projection, when the disk tray is inserted into the device body against the
force of the forcing nenber, the engagenent piece pressing the pressing

pi ece, the pivoting piece thus put into contact with the pressing piece
being pivoted in a direction in which the engagenent piece is engaged onto
t he engagenent projection and the engagenent piece being thus engaged on

t he engagenent projection, whereby the disk tray is held inside the device
body; and when the plunger pivots the pivoting piece,. the engagenent piece
being forced in a direction in which it is disengaged fromthe engagenent
proj ection, awpkessisg pigec dvBicht isapul intej eanteet Wéiihoﬂtespt}@tmﬂeptﬁ@@i‘é’g%ody
under the. force of the forcing nenber. 19. The apparatus as set forth in
cl ai presedipethei angagement prajectimspanchthmsmresses thepivotiag pieodin agitsrdes t hat
is in contact with the pressing piece a slit which allows the pivoting

pi ecdntwhichibe engagemens nicepisangaped onotherngagpmentiprajeefioset forth in
claim 18 or 19, wherein the pressing piece or pivoting piece has a
protrusion fovhesdthet digk trasaist ima@ed)gntpﬁhediﬁvﬁ%boﬁynagamst thet faree qfrthesi ng

pi ece or pivotingtﬁiece, that is in contact with the pivoting piece or

pr esdoryngimember, the engegemppnir picos paessing theopitessing pieed, the Pivatngpicze,
wherein there is formed near the pressing piece a linmting projection that
| i m tthus put pitectontactavish thé préssing pissé bging piveted imatdiractigniinewhich the

engagement piece is engaged onto the engagement projection and the engagement
];;iece being thus engaged on the engagement projection, whereby the diék tray is held
inside the device body; and

when the plunger pivots the pivoting piece, the engagement piece being
forced in a direction in which it is disengaged from the engagement projection,
‘whereby the disk tray is ejected to outside the device body under the force of the
forcing member.
19. The apparatus as set forth in claim 18, wherein there is formed in a portion of the
pivoting piece that is in contact with the pressing piece a slit which allows the pivoting
piece to elastically be displaceable.
20. The apparatus as set forth in claim 18 or 19, wherein the pressing piece or pivoting
piece has a protrusion formed at at least one of the contact portions of the pressing
piece or pivoting piece, that is in contact with the pivoting piece or pressing piece.
21. The apparatus as set forth in claim 18, 19 or 20, wherein there is formed near the pressing

- piece a limiting projection that limits the pivoting area of the pressing piece to within a
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range i n which the engagenent projection can be pressed. 22. The apparatus
as set forth in any one of clains 18 to 21, wherein: the pressing piece is
forced by the torsion coil spring pivotably within a predeterm ned

pi votabl e range; the torsion coil spring is wound on a pivoting shaft
formed on the pressing piece, passed between a pair of engagenent pieces
provi ded near the pressing piece and hooked at the free end thereof on one
of the engagenent pieces; and one of the engagenent pieces in pair, on
which the free end of the torsion coil spring is hooked, is forned
generally circular. 23. A recording and/ or playback apparatus conpri sing:

a chassis; a moving nmenmber including a recording nedium nount on which a

recordin nediumis to be placed and which is supported by the chassis to
be nova Bg%HHWHW@s[ﬁe WF@“BBE%W“@F@M%S%- msdl um change position

wher e |t o] ect.ed for fromt chas a recordi ng nedi um hone
posi ti on 4S]§1f)d"é41}aﬁf’é“%ﬁ% h gh@yaorchg%l &BI WQ@T% fi rst and second
arm portion portions an and . eneEaI I U-sha e first

arm portion' %.m&s%&@aﬂﬁylﬁﬂwg@ by Fhe SB5siol il Rprtle PRI WIBE Bng

t her eof q_l r&gt ed 02@( 1back of the chassis, at |least a part of the second
arm portIf 8% pf‘f BIr&&Eapl e bei ng flexibly bent when the noving

menber i s mﬁY@H}rSlgﬂq:ogQ?ng i w%tm& %ﬁ af ﬂl%éfn?é ?ha%%rﬁledfdne 'etfalrgsspn “ﬁle&@e” the

novi ng nmenber I'S nov
passed between a pair of engagement pieces provided near the pressing piece and

hooked at the free end thereof on one of the engagement pieces; and

one of the engagement pieces in pair, on which the free end of the torsion coil
spring is hooked, is formed generally circular.

23. A recording and/or playback apparatus comprising:

a chassis;

a moving member including a recording medium mount on which a recording
medium is to be placed and which is supported by the chassis to be movable and thus
movable between a _recording medium change position where it is projeéted forward
from the chassis and a recording medium home position inside the chassis; and

a flexible cable having first and second arm portion portions and which is flat and
generally U-shaped, the first arm portion being fixed by connection to a connector
with the free end thereof directed to the back of the chassis,

at Jeast a part of the second arm portion of the flexible cable being flexibly bent
when the moving member is moved; and

the part of the flexible cable, flexibly bent when the moving member is moved
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bet ween the recordi ng nmedi um change position and recordi ng nmedi um hone
position, being smaller in thickness than the other part of the flexible
cable.' 24. The apparatus as set forth in claim23, wherein: the | ength of
the flexibly bent part is generally a half of a noving distance of the
novi ng nenber; and the thin part of the second armportion is positioned
near the connecting wth the connector when the noving nenber has. been
noved to the recordi ng medi um honme position. 25. The apparatus as set
forth in claim23 or 24, wherein: the base and free ends of the flexibly
bent part are formed thinner; and the thin base end of the flexibly bent of
the second armportion is noved into the chassis while being flexibly bent
as the nmoving nenber is noved toward the recordi ng nedium hone position.
26. The hepyesmthesregerding mediumm change) positiorsandreceiding megdiun diome: pesition,st  ar m
ortion i thinner at the free end thereof than the rest thereof.
Il1)18 . besmgs erdin ickness than tthe other part of the flexible cable.
24. The apparatus as set forth in claim 23, wherein:
the length of the flexibly bent part is generally a half of a moving distance of the
moving member; and
the thin part of the second arm portion is positioned near the connecting with the
connector when the moving member has been moved to the recording medium home
position.
25. The apparatus as set forth in claim 23 or 24, wherein:
the base and free ends of the flexibly bent part are formed thinner; and
the thin base end of the flexibly bent of the second arm portion is moved into the
chassis while being flexibly bent as the moving member is moved toward the
recording medium home position.
26. The apparatus as set forth in claim 23, 24 or 25, wherein the first arm portion is

forrned thinner at the free end thereof than the rest thereof.
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