TI TLE OF THE | NVENTI ON Recordi ng and/ or Pl ayback Devi ce BACKGROUND CF THE
I NVENTION 1. Field of the Invention The present invention generally
relates to a device for recording and/ or playback of infornmation signal to
and/or from a di sk-shaped recording nedium and nore particularly to a

pi ckup novi ng mechani sm whi ch noves an optical pickup 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.ggqiﬁye, TRE VRNt Rel ated Art Some of the recent functionally

| nproved portable electronics such as a notebook conputer or the |ike have

a CO-R'RWo m] ' il therein. Wth such a functi onal

| mpr ovenent Rg&/ T pog{oggﬁ%ﬂ'ﬁﬁc@%%cs, it is demanded for these CRR RW
and DVI ' | 0r read data at an inproved speed - or
for thmm@e@?gﬁmﬁw& Tto a DVD. The notebook conputer of a
smal | s'i_ze (Eieﬁg?f'fﬁﬁfgi‘%@;ﬁéa”p' e) can be carried nore easily and

conveni ently i ze one (A-4 size, for exanple). Therefore,
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, pl ayi ngpal?r%%ﬁla?f‘f% 4 8ick_up 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. P2003415741 filed on December 12,
2003, the entirety of ;vh,ich 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 siie (B-5 size, for example) can be carried

. more. easily and coilveniently than a largersize 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 tﬁe CD-R/RW or DVD-ROM drive

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



or fromCD RRRWand DVD-ROM is 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 which an optical
di sk 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
i nformation 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 a pair of
hal ves, uppekn emmmpleowthe odriventionsl disk idrives @Qﬂréc%r@ﬁxgt%r?m?fng DR deaes
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at the rear end 307d thereof a printed wiring board 309 roma
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thereto an FPC (flexible printed circuit or connection tot

opt i cal rquetked) audian GicpEarh afit 808 HuREd Ao YhS 03 sg&e sigmM‘dikg “%é’%%%g’

and 4, the optical pickup unit 304 includes an iron-nmade base chassis 315
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the device body 301. The device body 301 is composed of a pair of halves, upper
and lower, which are butt§joined 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 circuit 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
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gui de shafts 316, and a -pickup novi ng- nmechani sm 318 whi ch noves the

pi ckup base 317 on and al ong the guide shafts 316. A cover nenber 320 is
fixed with a binding screwor the like at a side the optical pickup unit
304 where the optical disk 302 is to be placed. The cover nenber 320 has
formed therein an opening 321 through which the objective I ens 312 and di sk
tabl'e 313 included in the optical pickup unit 304 are exposed. The cover
menber 320 is forned fromalumnum (A), for exanple. It should be noted
that the optical pickup wunit 304 has a netallic bottom plate 322 provided
on the bottomthereof. The bottom plate 322 is fixed wth a binding screw
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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 spindie motor (not shown)



body 301 of the disk drive 300 and the optical pickup unit 304 to each

ot her. The pickup base 317 to wite or read information signals to or .from
an optical disk placed on the disk table 313 has installed thereon at

| east a light source (not shown) such as a senmi conductor |aser, objective
|l ens 312 to focus a light beanms emtted fromthe Iight source onto the
signal recording surface of the optical disk 302, a photodetector (not
shown) to detect a return light fromthe recording surface of the optical
di sk 302, and a drive system which noves the objective lens 312 toward and
away fromthe optical disk 302 (in the focusing direction) and across the
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whi ch - 3 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
Vformed in one longitudinal end portion 317a thereof and througl:; wi1i§h the guide shaft
316_ is passed, and an engagement piece 330 formed at the other end 317c thereof
oppesite to the end portion 3172 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 iead screw 331. The transmission member 333 has provided



converts the rotation of the |ead screw 331 into a |inear novenent, the

pi ckup 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

|l ong the nutually opposed |ateral edges of the opening 328 in the base
chassis 315, the pickup base 317 is guided by the guide shafts 316 in
novi ng between the inner and outer circunferences 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

pi ckup novi ng nmechani sm 318 includes the | ead screw 331 provided adj acent
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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 3312 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 1eﬁd 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
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In case the DC notor 335 is connected to the | ead screw 331 via a gear
mechanismto nove the pickup base 317, the operating noise wll 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
stepwi se run. The disk tray 303 having the above optical pickup unit 304
housed therein has fornmed at a main side 340a of a generally rectangul ar
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 conpartnent 325

i n whi cl33lhis ropited dly thiecRMD nabi At Sir i.c | o '
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The coneopuctldis#BOras formed in the bottomthereof an opening 344 through
whi ch the cover nenber 343 is exposed. Thus, the cover nenber 343 fornms a
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openi ng 344Oh”ﬂﬁ§‘ea&8{1ﬁﬂvﬁt§fe§4ﬂxotor is used as the DC motor 335 in the present
inventiqn 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 run.
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 34‘1.‘ 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



Note that the second to fourth walls 346 to 348 are generally circular and
rise fromthe concavity 341. The disk tray 303 is forned by injection
nol di ng of a synthetic resin having a high rigidity such as PPE

(pol yphenyl ene ether), for exanple. As shown in FIG 7, a hol ding mechani sm
360 for holding the disk tray 303 inside the device body 301 is fornmed in
the conpartnent 325 forned the rear side of the disk tray 303 for housing
the optical pickup unit 304. The hol di ng nechani sm 360 includes a forcing
mechani sm 361 to force the disk tray 303 to outside the device body 301
and an engagenent mechani sm 362 which is engaged on an engagenent
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from the concavity 341.
o 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 engagelﬁent
projection 326 provided upright on the lower half 307 of the device body 301 to
échieve 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 fhe ejection member 365 toward the rear

wall 301a.



ej ection nmenber 365. Al so, the conmpartnent 368 has a retention wall 369
formed in a position inner than the retention wall 368b and
correspondi ngly near the front end 303b of the disk tray 303 to retain one
end of the coil spring 366. The retention wall 369 has fornmed therein an

i nsertion hole for the ejection nenber 365 and also an insertion space 370
for reception of the ejection nenber 365. The insertion hole 370 is forned
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 conpartnent 368. It has
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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 eJcctlon 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.



which will be described in detail later, the coil spring 366 will keep a
force which forces the ejection nenber 365 toward the rear end 303a as
shown in FIG 8. It should be noted that at this tinme, the ejection nenber
365 is passed through the insertion hole forned in the retention wall 369
into the insertion space 370. Then, the disk tray 303 and device body 301
are di sengaged by the engagenent nechani sm 362 from each other, the coi
spring 366 forces the flange 365a of the ejection nenber 365 to the rear
end 303a. The ejection nenber 365 will be projected fromthe rear end 303a
of the disk tray 303 through the through-hole 368a, and butted to the rear
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307 of dijsk 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 frdm 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 3§6 extends to the front end 303b of the disk tray 303
from the flange 365a of the ejectibn member 365 butted to the rear wall 301a of the
‘device body 301. v;Therefore, as the retention wail 369 is forced to the front end 303b,

the coil spring 366 will eject the disk tray 303 to outside the device body 301.
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t he device body 301 as will be seen in FIG 1. The engagenent projection
326 is forned to be generally cylindrical. Wen the disk tray 303 is
inserted into the device body 301, the engagenent projection 326 will be
engaged on the engagenent piece 371 fornmed at the disk tray 303 to hold
the latter inside the device body 301. As shown in FIG 9, the engagenent
pi ece 371 engaged on the engagenent projection 326 includes a retaining
portion 372 formed like a hook to catch the engagenent 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
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The engagement projection 326 is provided near one end of the lower half 307 of
the device body 301 as will be seén 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 picce
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
gngagement 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
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end of the body 373 in the noving direction of the engagenent 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
engagenent piece 371 has the abutting portion 376 fornmed at the side

t hereof opposite to the side where the bevel 373a is fornmed. Nanely, the
stud 374 is |ocated 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 arrowDin FIG 9. As the retaining portion 372 is thus
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the af g#gjengngl(}g% V%?I%? Er:’or?b%%%%&&‘ j@fﬁ”&% ﬁggg:d N e ervmg Y
| tZ Eg;' éb?@%ﬁ%ﬁé 4 ehdlftl e%iﬁ@féﬂﬁﬂl?%:fr&?i Ht??ﬂtﬂeg(iﬁa fﬂﬁ?iﬁfe ?Eff Egogév.‘o’gi’
fzgadl ?ng& J Qs pI VO{HS27 ?1%8{ %gh %ﬁrﬁ’lﬂtdfle%@ 1%‘&%1:??@ gg lﬁﬁﬁog’\ﬁigsto
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port 1 on oot B 3@%} i §0iREoROtIRY SHBagoRbHE 3%1%5&%637@%@%3%% e i
tray 30§1rect10n opposite to the direction of arrow D in FIG. 9.

The engagement piece 371 has a bevél 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 pfojection 326 and holds the disk tréy
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,
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engages with the device body 301. For ejection of the disk tray 303 to

out side the device body 301, the user operates the eject button 375 which
will press the abutting portion 376. Wen the abutting portion 376 is
pressed by the eject button 375, the engagenent piece 371 is pivoted in
the direction opposite to the direction of arrow D in FIG 9. Wen the
engagenent piece 371 is thus pivoted in the direction of arrow D, the
retaining portion 372 is retracted fromthe noving orbit of the engagenent
projection 326 and thus rel eased fromthe engagenent projection 326. Thus,
the disk tray 303 and device body 301 are disengaged from each other, and

e 9 Suis o3, 1 ARESE, 508 9 R, B, 000 bRy 0]
B e AN, A
g??d;g{gegngagegﬁbn 1 QU|?K§8¥#5§?9 tﬂfﬁ@@%ﬁ?gﬂ?Q&g %&%ggagﬂﬁggam?n
0 g b e e O Bl 3
e e S oG O AT TR e
ot At o0 U 57 MR B RS
ceoond, Lgtngy mfsﬁb@ﬁa@a@:rﬁ@m%%%%&qdﬁéfg@g MR
second el PR isoﬁlv%%r iﬁ) ? on 0 %ITE)\% Baﬁrqd&tthe 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 diék 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 first armportion 350 is directed at the end thereof toward the rear
end 307d of the lower half 307 and connected to a connector (not shown)
provi ded at the bottom of the printed wiring board 309. Also, the first
armportion 350 is fixed to the bottom of the |ower half 307. The second
arm portion 351 contiguously joined to the first armportion 350 via the
circular portion 352 has the end portion 35l1a folded back toward the front
end 307a of the |ower 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
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wWhen t R&ovided 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 Jower 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

13



disk tray 303 is fully housed in the device body 301, the bending 355 of
the second armportion 351 of the FPC 310 is fornmed in a position near the
connection with the connector 354 provided on the optical pickup unit 304
as shown in FIG 11C For accurate witing or reading data to or from an
optical disk used in the CDR'RWor DVD ROM a light beamemtted fromthe
optical pickup should be incident perpendicularly upon the signal
recordi ng surface of the optical disk. For such an optical disk drive, the
rel evant Standard permits a fixed range of the angle forned between the
signal recording surface of the optical disk and the optical axis of 14

t he obj ot 301! with thé b&au{jagggsﬁéu the qeirgggak%ﬁ%@a%;@egeé%8ﬁiibﬁ?' di sk.

Al so, in such an opti cal drive, in‘tase a lig eafm1s not incident

per pendi cul Mdre pareRulRE, _Sdis%@:diﬂ??&r)ﬂﬁ@@ i§lfﬁ$@écﬁp% bP%o %Qi@%'rtrhgi:%&;igéhe -

angle of the |light beamin relation”to the signal record
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a position near the circular portion 352 and has the end portion 3512 thereof ejected to
outside the device body 301 as shown in FIG. 11A. Thus, the bending 355 is 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

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

- formed between the signal recording suzface of the optical disk and the optical axis of
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The above holder 401 is installed to a rear side 405a of a main plate 405

i ncluded in the base chassis 315, and has forned therein an insertion
opening 406 in which the end portion of the guide rail 316 is inserted.
The hol der 401 has the end portion of the guide rail 316 inserted therein
t hrough the insertion opening 406, and the spring 402 provided therein as
shown in FIG 12. The holder 401 has also forned in the bottomof the

i nsertion opening 406 a screw hole 407 in which there is inserted an

adj usting screw 403. 15 The spring 402 is a cylindrical coil spring and
forces the guide rail 316 downward. The adjusting screw 403 is inserted in

the scr ¢he bbjetié® lehowiich fdbu%&ethetli?%ﬁt%@a% ohgﬁh@(ﬂ:?%‘géi él’ﬁgﬂ and abuts, at

the top thereof, the | ower side of the guider € above skew
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the parbaseothdsiR 315k WHictPaR! Fickup Wheb3Pis9bvided. 1t is provided at each of
the opposite ends of each of the guide rails 316 in pair whi-ch 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 insértion 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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Therefore, it is alnost difficult to reduce the thickness of the disk
drive. Note here that the DC notor 335 included in the pickup noving
mechani sm 318 includes a generally rectangul ar housi ng 338 which covers

t he base chassis 315 as a whole including the width, as showmn in FIG 6A
Therefore, the housing 338 has a wdth (6 nm for exanple) equivalent to

t he thickness of the base chassis 315 as shown in FIG 6B. 16 Also, the

t hi ckness of the pickup nmoving nmechanism 318 is a problem _in inplenmenting
t he above demanded thinner and nore conpact design of the optical disk
drive. Nanmely, in case the thickness of the VDV ROM drive casing, for

exanpl e, i sThdappfgt402 3t aofy 11ﬁtﬁ1mrgoﬂ'§;&$ti¢eia§|aswgg\9}g%i nggi'eq%?&ﬁ%%

9.5 mMmin order to reduce the thickness o covering

the ent doevdvwaitdi NAHR3&; ﬁﬁtm% B&eRC4091495n s@ﬁéd"fgttlﬁﬁ%af% {l’llo?é ﬁg?lafafnlflneél"'lﬁ lpgrake

it difficult to reduce™t he Thickness o rive since the

parts oboltbf: &f e HHIALE 401 nkll AR, 'd§ d‘.ﬂ@ 'tﬁﬁtth%%f hé 'P@\ngfn Eﬁdgtﬁ’ the guide rail

af orenenti oned optical pickup unit arism Ssi
fornmed Bigm an elastic material such as a |eaf spring or the I|ke and the
engagenent projection 334 is forced by the |leaf spring to always be in nesh

s SO EA S O R I S M
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331 undsdarf o34 @R%iEM GBcording 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 difﬁcul_t to reduce the thickness of the disk drive.
~ Note here that the DC motor 335 included in the pickup moving méchanism 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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Since the DC notor 335 as a step notor provides only a weak torque,

however, if the transm ssion nenber 333 is engaged in the threads on the

| ead screw 331 under an excessively strong force, the | ead screw 331
cannot be rotated and thus the pickup base 317 cannot be noved quickly. On
the other hand, if the force for application to the transm ssion nenber 333
Is 17 weakened, the engagenent projection 334 wll 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 predetermined position and thus positioning of the pickup
base 317 is ipconveniently inpossible. Note here that in the disk drive

300, since tHbS0diteR thieknespaoff thergpickupnmBRng negrhiag®m 3 rKUP 4HrbbRef in

formed fromiron and cover nmenber 343 forned from alum numare joined to
each ot HéRPIemeating dhefahasecdemanded dliininei ent mbrd coapact desigh! of BPBHEEAN

fromone_another will cause each of the conponents to be distorted as the

corrponerF‘!‘lslﬁa@ﬂ‘éé3 hi dleenclyeimeraseutie. tHokhedss of abe TWIIVIROU SRQVE. cafsfhg dl-’cfk
tray 303 is formed froma rigid material such as PPE (pol yphenyl en

ether), w¥i@pests adapred 0 thabobithe hardplisie dhivei deine WiHicBR4s U9 S0
disk tray 303 is forned fromiron (Fe), and the cover nenber 343 |nsta Ied

to the tgeiio reducy duethitess of Riddiakdirtveiost coiz&liﬁg@ib Eﬁﬁre‘mﬁ{i& ﬁgﬁé%f' n
t he di sk tbea/I 303 is forned from al um num (Al). these disk tray

303, “badke EXasuiter 335 wdttdaanetallioplabe wil 43l d@ﬂﬁcﬁ%t%%dh@%tﬁenﬁﬂékness of

expansi on coefficient fromeach other. Miyre specificall | 1 near

cxpan e ekt s e e g o e R 63 S0 o
10-5/ mtC. 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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Each of the disk tray 303, base chassis 315 and cover nenber 343 is
distorted due to such differences in |inear expansion coefficient, nanely,
due to differences in thermal shrinkage, as they are elevated in
tenmperature when the disk drive 300 is driven. Mirre particularly, the

al um num made cover nenber 343 is warped fromthe 18 |ateral 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- sone- cases. Particularly, -since there is defined a

cl earance G between the | ower edge of the first wall 345 and the cover
menber 343_.(see FIG 3), the cover nenber 343 will be bent toward the

cl ear anc¥cakengdsthe engagement projestiomdBH withbe idsseingaged droxh oing thrbadooh ehe

ci rcunference of éhe optical disk 302 and thus incurs a relatively |arge
axial r E‘?ftd]?%‘rem3 b qupRly 9f the reotengulsi-wdive puisestfacta pietibtetinnabrembemefber
343. Note here that in the aforenentioned disk drive 300, the hol ding
mechani §tPS6® the DG onatarg33hecadnek mowy RO Pickag- basé B17dey iaCprddetitni3Add i S
provided to disengage the engagement mechanism 362 fromthe engagenent

pr oj ect PBRLtI9ESNG, this pesitioning of the pickup besoB 13 ISindohvehientyaaipobsiblean 375
i's pushed by m stake while data is being witten to or read fromthe
optical di sRiotohera that dn she disly daive 300) siecs the BiityirdP 303 formel SeomABRE
from each ot her, possi bIg@causi ng a trouble in the data wite or read. Al so

note hepRti¢dlapiakiporisr 304 formiednfrarheirbiPGuill @ofvepbRIbes 34319BFmbet RE8N
t he device body 301 and the rear side 302a of the disk tray 303 while the

S At e
~ 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 2.8x10~°/mm°C, while the linear expansion coefficient of
aluminum is 2.4x10"/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 elevated 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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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 35l1a of the flexible FPC
310 is bent to below the 19 clearance 356 when the disk tray 303 is housed
into the device body 301, the FPC 310 w | be caught between the disk tray
303 and device body 301 as shown in FIG 13. On this account, the FPC

310- has- a-cover lay 357 attached on the end portion 35la of the second
arm portion 351. The cover lay 357 increases the rigidity of the end
portion 35l a of the second armportion 351 in conparison with that of the

rear en rLd : erefore, the FPC 310 is prevented from bei ng bent
et he ISR oF W opEifle” 32 fowant the mbicabriskos 0 eo wilk hevear difie 356
when th i Yt 3 once ejected fo ougsjide the device body 301 is
housed ?Sgﬁlt%é{i ‘tﬁvitg E‘Weggg&#crgc%%ﬁ?g 35 ,CewmE the opsiqabvisk 309 weaejved fimxhel e
rear en 51b of the secopd armportion 351 is bent, so that the
%oﬁggg['cf%@ B -
di sk tray s PodittTRBP \CasEY e ol Riticylathe siage dberdy definedHeweleampcav@n
the dis 03, is full used in the _device body 301, the FPC 310
havi ng ?ﬁ@%%%@eﬁoxﬁfgﬂ%?fﬁaﬁﬁtWI 345 and theradven ndmberc343 CsaedFEE.3),
‘portion i L L_hav he. bendi ng 355 of the second arm portion 351
t her eof ﬂ%‘ﬁ?‘%\’%&’%&ﬁ 34 t‘ﬁBP Eﬁg’e gFQWQfﬁ‘ the xdearanice Qus Alse, siandithg figs5vile
for med g a E‘?Si t('%o ne&{ the connection with the connector 354 provided
on the g§i§ Ccated Rigne,the: owfen crsuntergrce iof the @ptitalalisk39namt st inctivea
connect'{ci%.vm'ltkjthe co%lnector 354, the larger the load to the bending 355
becomes Y 1355 &K1 LBk 1héy Wdehy tachavenneslidiog edrthct dth conmetor
354 and_th bg’,ragi ng 355, however, the FPC 310 shoul d have an extra | ength,

whi ch W% dP%0 the cost of manufacture. Al so, the cover | ay 357 attached

on the . .
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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end portion 351 a of the second arm portion 351 increases the rigidity and
thus the load to the end portion 351a as well. Further, since the

t hi ckness of the device body 301 20 of the disk drive 300 is mnimzed to
nmeet the requirenment for the thinner design of a host device in which the
disk drive 300 is to be used, the curvature of the bending 355 will be

| arger as the device body 301 is designed thinner and thus the load to the
bendi ng 355 be larger. As the disk tray 303 is repeatedly inserted and
ejected with a large load being applied to the second arm portion 351 of
the FPC 310 at each tine, the end portion 35l1la of the second arm portion

351 wi |l k the circuit pattern formed in the FPC 310 will be
br oken. C&%‘Eﬁﬁe %ﬁ%@mﬁwﬁ&ﬁw 03\sehonsen imseathe| devigedootlynd®it the fFRGAB10
pr esent iﬁrgntio 3f§k to ov&r one the above-nentioned drawbacks of the
rel ated ¥4 'eb‘fia‘félﬁ hvRgn the ‘ﬁ%rt@)’e%ﬂf" arg dediced oty B agstmymairk FERph3.at us.
Accordi ng tga? first asgﬁgt of the ﬁresent I nvention, there is provided a
recording ath S5 ACKGBRRE kha FRE &1@shavapeaverdgy 3 7battached ahi the end gidrtion
driving Sqecq%§isn1for supporting an optical disk and rotating the optical
di sk; an- 1B 0gSeEPRE Gpms BATOBCIEH . ngThe Icoyht layeahT endreases the aipidity iogfthe
source bﬁ an .objgﬁtive | ens onto a recording surface of the optical disk
and det SBEiROgHaN Bada of the segendraranpertiprops] imbonipakisom withi that oftnsrehaghdg a
first guide sh which supports the one end of the optical pickup and a
second §orafa ?%a]}h wHiteretosep tlee t EPCh S 16t fier preventet] tfremoptingalbept cituphe t he
first aﬂd secong,guide shafts
_ 1gher-r1gidity end portion 351a thereof to below the clearance 356 when the disk tray
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.
HOWCVCIt, when the disk tray 303 is fully housed in the device body 301, the FPC
310 having the 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 351a 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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bei ng di sposed on the base in parallel to each other radially of the
optical disk; an optical pickup driving neans guided by the first and
second gui de shafts to nove the optical pickup radially of the optical
di sk; and a skew adjusting neans including an elastic menber which
provides a force to the first and second guide shafts in a direction

gener al | pipthepdiki duivar 300 ishmimainizeal de wicet hhe opgue@mditsKor #@ine thinner
adj usting screw which is in contact with the first and second gui de shafts

from t he depimsof e Ixsielevicd e weiightthe disktrive 300 iwhb de askdistheacigkamirby
adjusting the inclination of the first and second guide shafts by the

adj ust i nof the bendingh868iwill be latrstasaherididee bedlyid(Hdisi desighkd thiadier ahdd
state with an adhesive. 21 In a second aspect of the present invention,

there istiothakddaorthedeatidigg 385detargeayback apparatus conprising: a
base; a disk rotation driving nechanism for supporting an optical disk and

rotating the Awthecdiskdimk303ris eppéatalilypimicued Mt sfectabwigsa datdedbhdbeam

emtted froma light source by an objective lens onto a recording surface

of the optimpapplickt@tit sedaart srra partiohB31 efithd FOO 8@ apehthadlmedilgkend
gui de neans having a first guide shaft which supports the one end of the

optical poeioy 38helof tixeservhdatmt partivht 35inll GUeRandheheralibpattend of the

optical pickup, the first and second gui de shafts being di sposed on the

base i n feganed ieth¢ PP€adh)atiiEbe badkahl y of the optical disk; an optical
pi ckup driving neans guided by the first and second gui de shafts to nove

the opti OBJRCTKAND SURMARY OFFHPINGENGIERY and a skew adj usting

means including an elastic menber which provides a force to the first and
second gui deExhaiple embddiineats | 9N tBENSFeREhY invention seek to overcome the

above-mentioned drawbacks of the related art by providing an improved

recording and/or playback apparatus.

According to a first aspect of the present invention, there is provided a
recording 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 for focusing a light beam emitted 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; 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, wherein the elastic member is fixed in a skew-adjusted state with an

~ adhesive.
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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 bein el ectroconductive or being plated to be
el ect r oconduc tihAeSeaindhasnasg o4 tge puesentioventiony thevmes provided aglegerdiog

menber | i i Lusted.state with an . adhesive. 22 A so-the

e o alo s Batk AR S SR sl s AR v s RS

appar at ugot S@pptichg an epﬁ&updmwaﬂwr@@ﬁhg%%raﬂfdam%&;ﬁe fi@élof_éic BCh

i ncludes, a ead screw engaged in a pickup chiassis an al% ng ‘engaged

t her eon avligbdonysesearbight behitenfitteddrotea Highkseu B otdditave Jemsforgo
cieadsy aa oty

di sk-shaped recording mediym a.nmagnet rotated along with the | ead screw,
a magnet AdCERT m&i‘ﬁ%ﬁlcﬁcﬁ t%@ﬁﬁrﬁﬁ@h@ﬂdt‘{ﬁtﬁ‘aﬁ@t wedurn Heht & dbe epticahd a
housi ng | | i1, sin havi an
housIng e BEESRChe pIBAIEh A0S RS WA sub RSN iR rBEN L
concavi t ypticabpitikslp andy seawhdguide thﬁWﬁidhhs"Lﬁgj_oi’td il @iHeP énihs@en and a
bottom pl ate which supports the bottom of the disk tray. Also the above
obj ect captisal pikugy dee bystand secony guidscshafinbeimgddispayediok thefppacan us
e Ay
engagenept;; é‘ﬂ&ﬁ? L 88955 L t he.-ont.i: I it
and the |h%: up. %n%%ﬁggﬁérhefﬁam S ng\%fqﬁﬁélgé;fgﬁtdépﬁ&eoﬁ}ehge&é‘gﬁéggﬁh '? hﬁé#&e&
i ncl udi ndémoptieaﬂ@ig?%n? apgkaive adjenignaraed iholvding adsclhot datbraBewhedd
screw, and a conpartnen

provides rz];pforce 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

¢lastic member, and which adjust a skew by adjusting the inclination of the first

and second guide shafts by the adjusting screw, the adjusting screw being

electroconductive or being plated to be electroconductive and having a ground

potential; wherein the elastic member is fixed in a skew-adjusted state with an

adhesive.
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provi ded. contiguously to the pickup base to house a clearance definition
menber which retains the engagenent projection at a distance which assures
t he engagenent on the | ead screw, the clearance definition nmenber being
housed in isolation fromthe wall of the conpartnent by a clearance
smal | er than the depth of engagenent of the 23 engagenent projection in
the threads on the | ead screw. Al so the above object can be achi eved by
provi ding a recordi ng and/ or playback apparatus including, according to

t he exanpl e enbodi nents, an optical pickup unit including a pickup base; a
pi ckup novi ng nmechani smincluding a |ead screw which noves the pickup
base; and an -engagenent nenber including a side wall fixed to the pickup
base and having formed outside thereof an engagenent projection engaged on
| ead screw;, a conpartnent having housed therein a clearance definition
menber whi ch supports the I nner surface of the side wall to nmaintain a

di st ance t haslSeHe &5y =gent be een t he _engagenent projection and

| ead screw, and a h| nge prjov PERIdisig-a resordingeandéb playback
f 1 exi bl eapparamndi | |ch the side wall is noved toward or away
fromthe plpggtd sclfflgl\%mﬁe ﬂgflggp 51%“%1@?&? AR UaRg a staprmiotai which inclpdes; &
pi ece extaddiresy o, rf the side wall toward outside

t he conpartnent. egg%le kgcg%l@ %‘(ﬁ Aaﬁégmaéﬂé&dﬂwmadeeﬁmmber
recordi w@m@ﬁ%ga Kk | udi ng, according to the exanple
enbodi nent s, E{Eégﬂ‘%ﬁ %%%561 %ai'g( %f%\ﬂlﬂéﬂ &anr(hngapedmm PinsAgiat
pi ckup B@bﬁltétg- G, Sﬁﬁ] §$ a disk rotation _driving nmechanism a cover
menber havi ng it 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 coﬂ 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 achleved by providing a recording and/playback
apparatus including an optical pickup unit having an objective lens disposed therein; a
pzckup moving mechenism to move the optical pickup unit; and ar engagement
member which engages an pickup base of the optical pickup unit and the pickup

| moving rmechanism with each oﬂ;er, the engagement member including an
. .engs_aigigment projedtion engaged in threads formed on a lead screw; and a compartment
¥ | -_prqvi- configuously to the pickup base to heuse a clearance definition member
‘which retains the engagement projection at a distance which assures the engagement
Qn'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 éngagement of the
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an openi ng through which the pickup and disk table face the recording
surface of a disk-shaped recording nedi umand which is connected to the
pi ckup chassis to forma part of a concavity in which the disk-shaped
recording mnediumis to be received; and a disk tray haying forned therein
t he di sk-shaped recording nediumreceiving concavity, generally 24
circular, and having fornmed therein an opening through which the cover

menber f a9 M@ﬁ?ré{%dgﬁ’éf A dbhH3RE 1&8d \%}gwdi sk-shaped recording

medi um and ich i d by the cover nenber n'the latter connected to
e 2,1 SIS S 5L, CHASEL SHGEVET PRGN kst

at e obraeaRRa fuls AN eCoRfifkic e xBmie SHb Alpat: an PROLREVC
and  he DRVl U LB e a P RLR e L Bk, Mo e e e ShEMkdipe 41
be 2cTcXag kol ichidoged S5 iR oA o 8 eyBack-ERERLABE: I HlE,
ot SR ML 1 GO B B PR LS g
and or 1 POEREREEt ROROR, Enbiiod A IRL SRR bR b Re st o
i sk- SnRBSHE cRaFAIR, BERARMSh, riemtar SinRtasfiofhs e THERERRREE Stalci®

the diskgide 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.

Also the above object can be achieved by providing a recording and/or
playback apparatus including, according to the example embodiments, a pickup
chassis having provided thereon an optiéal 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 haying formed therein the disk-shaped recording

medium receiving concavity, generally
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tray inside the device body, the disk tray hol ding mechani smincluding a
forcing nenber to force the disk tray to outside the device body; an
engagenment projection provided at the device body and whi ch engages with
the disk tray to keep the disk tray engaged inside the device body; an
engagenent piece rovided on the disk tray and which is pivoted in a

di r ect i ooircnlashi theving nfmueed nthepenj ent iopenisg i tieeuphd wiighdéhd heovievi ce
body; a pivoting piece which gets 25 into touch with the engagenent piece
to Iim tmembei Vacenglirectlie thie rbeordingagerfecd of ehe, disk-shepebyrecoghigg t he
engagenent piece onto the engagenent projection or disengage the

engagenemedpuecand momchhs doged byethie ¢oairantinber wheplthodaitemboshedted to
engaged with the pivoting piece and inserted into a magnetic coil to pivot
the pi vothenpipkes echassis, ather escituy qlisssi, Wit irferpbiér iamido digkotiesy beigh

t he pivoting piece when pressed by the engagenent projection and thus
presses forenqd Yromngapiréals differedt irecoetficient Wii therinhe expgageiefionpicach i s
engaged onto the engagenent projection, when the disk tray is inserted into

the ~devotterptivydagaray having hrofection provided ionda eitbprovided nheeement
pi ece pressing the pressing piece, the pivoting piece thus put into

contact eirchmferential eside nof pheconkavity ahd axaendingatslidtreid dit igpening ot he
engagenent piece is engaged onto the engagenment projection and'the

engagenemainiage ea beleaginiceubetwoarodd ontéheiremsdamial wall ead oie Wwereby
the disk tray is held inside the device body; and when the plunger pivots

mg pi votdengbgri whéch tlnSeglﬂﬂ@Qﬁemﬁg_ pi ece being forced in a direction in
ich it is disengaged fromthe engagenent

Also the above object can be achieved by providing a recording and/or

playback apparatus including, according to the example embodiments, 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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projection, whereby the disk tray is ejected to outside the device body
under the force of the forcing nenber. Al so the above object can be

achi eved by providing a recording and/ or playback including, according to
t he exanpl e enbodi ments, a chassis; a noving nenber including a recording
medi um nount on which a recording nmediumis to be placed and which is
suppor t ethtby toineh chatdisithet enpagemenbl piceodtd Himirahabipévotieg wegigea of the
recordi ng medi um change position where it is projected forward from the
chassi s engagemenbpiticeg tontliéretny oz geodict drgiagenserdepitbe omtashe ehgageimeant
flexi bl e cable having first 26 and second arm portions and which is flat
and geneprbjeytivhsirafisengagettd eﬁgag&menppfdciedhoﬂﬂhweﬁga@ném PRjeEEdn;on to
a connector with the end thereof directed to the back of the chassis, at

| east a phugerfwhivh seenpdged withrtheopivotinighpieck! £ad lihsereabligtobgimggnetic
flexi bly bent when the noving nenber is noved; and the part of the

f1 exi bl ecodtoepividt ekehpiwobient pideen andea presgiag piebe rwhichmiy pdt ibet vesact he
recordi ng medi um change position and recordi ng nmedi um honme position, being

smal | er itk bhelpiestinghpiecehwhenhpressad thpfthe henddgemdttepesjettion | 4hd Mus
above recordi ng and/ or playback apparatus including the skéw adjusting

mechani spresseoritiengivitingieiesanpl a diveetoneii swhidke thei élfag¥iméltepiciel ¢
shafts is adjusted by pinching the end portion of the guide shaft included

in the gengsgattento shwwpaphpemenb@roficiionl, whek e Wik RSt MeipReftbe ANt
el astic nmenber and adjusting screw. Thus, the free end of the elastic

-g}?nitﬂﬁre, bg,gigifcgingaﬁ%ﬁgﬁlgﬁyﬂ die sfoaté .off the FoRHAESAIENMBEY, ethgoefagdthent eOr €
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 including, according to the example embodiments, 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 projected forward from
the chassis and a recording medium home position inside the chassis; and a

flexible cable having first
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having a | arger dianeter. Therefore, the elastic nenber according to the
present invention can be smaller in conpressed |l ength as conpared with a
cylindrical elastic nenber, so that the height of the entire skew

adj usting nmechani smcan be snmaller. Thus, the chassis can be desi gned
thinner. In the recording and/or playback apparatus including the skew

adj ust i ngnd secoradiasm poroor ayd thichds dletrpidegentratiynerstmped) chadirsisaimg
screw which pinches the guide shaft is electroconductive or plated to be
el ect ri cpbItion bemy dtxiedeby aommeetiangiooa ndnmettort wath thEhesd theoskdivected

adj usting nechani smcan be connected to the 27 ground potential by the
gui de shtf the betuks ofithei shapssssi o deaso = yzpt efsthdgeomd earnt ortignpbfichedue
to the electrical charging of the guide shafts. Al so, the step notor

accor di nfexible vabéx bemg fxibli bent when thesignddg mbinbesiinarovdd; hodtheg is
open at both the top and bottom thereof The housing is held tight between
t he coveparrenbéhe diekible cabieq! Aeeibdy spastedrmn tie rhopingneherhbet dsnmoved
respectively, of the optical pickup unit. As above, the magnetic field of
t he magnbetveearothe peeorting nuedtumotlangd gosition ead becorgedhediont hgmehe
fringe magnetic field fromthe step nmotor can be inhibited from adversely
af f ect i ngostiongbeing smdllef in tiixekness tmrsitenether parosf tHy Aexibie cable. cal

di sk. Also, since the step notor housing is open at both the top and

bot t om t her ehf ,theheboeat recendieds iand/de plagbhek ggshdratu® indudéng Nhehgkewng.
Further, in the recordi ng and/ or playback apparatus according to the

exanpl e adjosdngantshanism aocamiingno ieopeahpbd enitudigtknts, fhechsiatpastt tent
guide shafts is adjusted by pinching the end portion of the guide shaft included

1in 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 example embodiments, 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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of the engagenent nmenber connected to the pickup base provided with the

obj ective | ens engages with the threads on the |ead screw for the depth of
the threads, and the elastic nenber is housed inside the conpartnent in
isolation fromthe engagenent nenber by a clearance smaller than the depth
of engagenent of the engagenent projection in the threads on the |ead

screw bgtomehpotentml dey e gsidef shafts. c OTpas,tirgs posbibletoteppidse theaRiise
menber is housed with the engagenent projection thereof forned on the

conpar t niakingplacendbe beilng eleatidenl dhargh%bf@h’e goidyshafihiereby it may be
possi ble to prevent the | ead screw frombeing applied with an excessive

force which A8soyithe stepl moter aotetding tof tHdexhepde epnieydianchts Ngsdddigaéd t he
novenent of the pickup base. Al so, even a msalignnent between the

engagenethin simjeettici lnvusing it bpeads both theeop ead Batt@w, thefed T hedvsedngys to
t he di nensional tolerance of the engagenent nmenber or the |ike during

noverenthell tiglet béiskesn tias eovermdigbet aAttissitém pﬂa_t% H’Isﬁdlﬁléd%teth'éat@)‘fﬁand
e wa

defined between the wall of the conpartnment and = si of the elastic

menber . Bdttom, réspeenivetyehthenisticd piokugfuniie  engagenent nenber may not
have any m salignment |arger than the depth of engagenent thereof in the

threads on tAe dlrat, siheemapietict fighy dfetROSALLhEIE ToiPPRN&H ih el ARA0BCT ew

and engagenent projection from bei ng di sengaged from each other in the

o2 g e Toed b o ko 64 B
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
example embodiments, 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 may be possible to prevent the lead screw from being applied with an

excessive force which
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enbodi nents, when the clearance definition nenber is received in the
conpartnent of the engagenent nenber, the support piece can support the
side wall of the conmpartnent over the rightward and | eft w dths.

Therefore, while the pickup base is being noved or when the recording
and/ or playback apparatus incorporating the engagenent nenber falls down,

t he cl eamvailkt dulletheniroiation ofrtherleadysoreisi and thius bloalt tlencemteratad ofahehe
hinge formed on the engagenent nenber installed integrally with the pickup
base whi pickuppaese.s the side wall having formed thereon the engagenent
projection which is engaged on the |ead screw. Thus, the clearance

definition nmévlises evem apnesadipnnbéiet beswsad tie engulicpnem padjectionppdrtaresdsd r om
bei ng damaged. I n the above recordi ng and/ pl ayback apparatus according to

t he exanphetherbadi saetg, i2anyheadistk dueayo tirse<liglasiimlatslermeer offerheer
are formed frommaterials different in coefficient of |inear thernal

expansi oengagemeat member .orbBtenliké éadhg mbvelirse Gfbfﬁmgﬁﬂﬁfp baséhesmdd v
defornmed while data is being witten to or read fromthe optical disk, the

cover nehineitedbtwitliinahpraesence idfeiEbetwednthe Walest #éaorpaithtedienyd of
the conpartment wall of the disk tray and is thus prevented Trom warping

t owar d t bleoprait abf dhek elabhi¢s mémbee.oVRHusyefiere geﬁﬁ:ntpf)ﬁéﬁti@ﬁ brofhe
having a sliding contact with the optical disk. Al So, in thé recording

0 Peakdgmcappambs ot byopeadtenin, Bage eg 00 4 of

bOd;/rP t hengagément d&a@bﬁ_iﬁ&h@lthﬁéé@oﬂﬁhé l%ajdtﬁcf@\ﬂtaﬁcp icansebelpisssible 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 example
embodiments, 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 may 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 example

embodiments,
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magnetic force of the incorporated nagnet. The pivoting piece opens the

pi voting area so that the engagenent portion thereof will retract fromon
the noving orbit of the engagenent projection. Thus, the engagenent
projection is disengaged fromthe engagenent portion of the pivoting piece
and the disk tray is disengaged fromthe device body. Therefore, since the
magnet i ¢héodsk dofayt, heasegriatssisagnelt icoakt ymaemiseac k@ gforikal pfrofganaicsials
cancel ed by supplying the current to the on-core coil, it may be possible
t o prevehfierémt idi cefficantfoflimdei theriaherpansiod feommoeath ertieenBEews if each
operation by the user while data is being witten to or read fromthe

opti cal odithkse compmnenbeisiteintalbydeformuaswhileadatalis beise wWritden &6 or ptate
and ejected fromthere. Also in the above recordi ng and/or pl ayback

appar at dsomc the diphigat aishe théCosxanmpembmrbgisitgetties prafeefiohhforfimad g Heerber
I's housed in the chassis, the second arm portion OP the flexible cable is
bent at leweerddgenof hhe dsddyedr theheospangaéntowall off thhedisknﬂﬁﬂaﬁd iSithge the

portion of the second armportion near the connection is snaller in

ri gi di t prehemtedtfremotvaepingotawand t (€4l, diskeThapdihdc Sisaentt@tanthd he

second arm portion can be reduced. erefore, the second arm portion can
be prevereeehted dromehnangcs siding edntabewitteth iédledigRf . so that the
circuit pattern will not be broken. Al so, the flexibly bendable portion of

the second lsopin therecomdime and/vrepldgBatk ap@dmastiheldaﬁﬁgith@e@g@lgﬁﬂleh@ad
e

when the second armportion 1s bent 1n the portion thereof near
connect iagoomdihf tb ke exangsit@mbIdenehis! Whé@l thlegli\sketfhﬁ RecjeereiebhP thsidé

bent portion may not be l'ong to reduce the |oa

' 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 may be
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
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applied to the second arm portion when the noving nenber is housed into the
chassis to the second arm portion. Thus, the second arm portion nay not
excessi vely be |l ong, which advantageously | eads to a reduction of tike cost
of manufacture. Further, in the recording and/or playback apparatus of the
t hi nner design, since the height of the flexible cable when the noving
nenber | exdnopkeeinbodiments; velsen thé maviingni zed, the curvature of the bent
portion of the cable may be larger and a |arger |oad may be applied to the
bent pomnember fiphoused intthel dmdsisp thd secdrehtrmoportion of thd €lesdslenchie iy
portion when the noving nmenber is housed into the chassis can be reduced,

whi ch albemt aatv anpegemu shgrédcfadsar ¢he reorrwctiogesvign the comecctbasSitce These
obj ects and other objects, features and advantages of the present

i nvent i groradnvef thebsoomel amm paatiparssdr thearordeetionl samhalderdit digididy than
description of the preferred enbodinents of the present invention when

t aken i the mthenpoironyhoiveviee, thrcbengdiagycagsedr kywidas thBREETh DR brtiélN OF
THE DRAWNGS FIG 1 is an expl oded perspective view of the conventional

di sk dricas; be Feduced. Therefares pee sestnd aaw portidiecah Pe {ifeivéﬁtdd?ﬁ’éhﬁbein%ﬂ G
3 is a perspective view of a disk tray used in the disk drive in FIG 1;

FIG 4 icsackqibatsthecfres endi thoradt, 8o that theadir@iie bditernwill nvtde Besketi.th a
conventional skew adjusting nmechani sm

Also, the flexibly bendable portion of the second arm portion may be
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 tike 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 is minimized, the curvature of the bent portion of the cable may be larger
and a larger load may 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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FIG 5 is a perspective view of a pickup nmoving nechani smused in the disk
drive in FIG 1; FIG 6 is also a perspective view of the pickup noving
mechanismin FIG 5, FIG 7 is a rear view of the disk tray in FIG 3;
FIG 8 is also a rear viewof the disk tray in FIG 7; FIG 9 is a plan
view of an engagenent nechanismused in the disk drive in FIG 1; 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 mechanismin FIG 4; FIG 13
Is a sectional view of the disk tray and device body with the flexible 32

o e A b0 g 3660 B pen Lo FL5, 14 Lo @ perspect v
o e RAREAECBE O B eSSt Lventign, H1G 15 1< an oxp et
D1 aybacPaeaibandthe dings. ' ° T 017 70, Year vide of the disk tray in

r!sGa é?%ﬂﬁﬁéﬁg@%ﬁmgisghsrnt{% Ir(ra]cglrcclii néGi’;mg}cc)ir 0

| ayback dewr s I 15; s
play Y6 1'i6 ab e%plodsed 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. I; o
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.
1
FIG. 10 is a plan view of a flexible printed wiring board used in the disk drive in
FIG. 1; ' |
FIG. 1lisa 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 'tréy and device body with the flexible
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FIG 20 is also a plan view of the engagenent nechanismin FIG 19; FIG 21
Is a plan view of an optical pickup unit used in the recordi ng and/ or
pl ayback device in FIG 15; FIG 22 is a sectional view of a skew adjusting
mechani smused in the recording and/ or playback device in FIG 15; FIG 23
Is a sectional view of a variant of the skew adjusting nmechanismin FIG
22; FIG 24 is a sectional view of another variant of the skew adjusting
mechanismin FIG 22; FIG 25 is a plan view of a pickup novi ng mechani sm
used in the recording and/or playback device in FIG 15; FIG 26 is a
perspective view of an engagenent nenber used in the recording 33 and/or
pl ayback devi.ce jn FIG _15; FIG 27 is an expl oded perspective view of the
engagemeNiNtE YHENE board eingsplaced Between themn;si de el evation -of t he
engagenent r@&)er In FIG 26; FIG 29 is a plan view of the optical pickup
uni t havi ng déds anparBRectivierdeweef a thmbebk;comptedRaviag angigledarkéiMahyi ew
of a variant,of the engagenent nmenber in FIG 26; FIG %1 IS a perspective
vi ew of fﬁﬁ@d%é%ﬁémay’mﬁkéievirdmg%(ﬂw Bfdsentivieiloa; gap defining
menber housed in a conpartnent; FIG 32 is a plan view of the engagenent
menber in FEES. 33;is ppexdeded perspectiyeview of vherecofdiapeinagsr paybadk d&fict he
engagenent nenber in FIG 26; :

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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FIG 34 is a plan view of the engagenent nenber (shown in FIG 33) having a
gap defining nmenber housed in a conpartnent; FIG 35 is a plan view of the
engagenent nmenber 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
34 is noved between two positions inside and outside the device; FIG 40 is
a bl ock di grzim of the _ recordi ng and/or playback device according to the
present aﬂ'lﬂ%rﬁ pyheckrdegicesin BYG) Bfins an area in which the optical pickup
unit is noved stepwi se; FIG 42 shows a sequence of operations made in

pul sed dri vilh§- 7 1% ae esplodediperspaskive viewtofdhe shgagementohetdber ireBHG. 2619

and/ or pl ayback device; and FIG 43 shows a sequence of operations nade in
pul sed dri vithy: é8 it asidsmievation pf thevengagement nibinsberendic.@6;i n t he

recordi ng and/or playback device. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTSFIHe281iis & plarcviesw of thmdptical pielgackit hapiips ¢avecarehdichatthchdche

present invention (will be referred to as "disk recorder/player"”
her eunddteret@; | | be described in detail with reference to the acconpanying
drawi ngs. The recorder/player,. generally
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 is 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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indicated with a reference nunber 1, is a disk drive for playback of an
optical disk such as CD (conpact disk), DVD (digital versatile disk) and
the like. It is to be installed in the drive bay of a host apparatus such
as a not ebook conmputer 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 expl oded 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
pl aced therein, and an optical pickup unit 6 connected to the disk tray 5
to read information signals fromthe optical disk 4 placed on the disk
tray 5. Also, correspondingly to the 35 conpact and thin design of the
host appaPvigd betweemive positordiinkide androigsidpltlay devitej s i nstal l ed, the

di sk recorder/player | has a body (wll be referred to as "device body"

w- her - ever - &bgr 4015 atdobk déagrain of the Econtingned/sroplayback Hevigblacobrdaows
9-.5 mmwhich is the sane height of the hard disk drive, for exanple, as
shown i thepresentainventiolte devi ce body 7 having the height or thickness of
9.5 nun, the geonetry of each conponent is as follows. That is, the
optical di skIG&. #5etpRimnarhagha inrwhichahe optealdpicRlp uhitie wWowid sthswret i cal
disk 4 is 0.5 mm the disk tray 5 connected to the optical pickKup unit 6
i s 5.2 mm hFYB, 42|shamana scqaéncedi opeiionstMads yafRdsed GRvikY ob thb@peRki cal
disk 4 is placed, of the disk tray 5 and the optical disk is 0.4°mm

t hi ck, plokupamitatdedri-npbf thetreeadindendlbs fldybark deend; khg bottom of the
device body 7 is 0. 4nmm and the upper and’lower halves 8 and 9 joined to

o LIS ) henmiesuan sepbottas e ;o Byais Br e
conpos epickiip uinét at ikt ejeotloh $ielie 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
vyith 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 coﬁlputer 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 fray 5. Alsb, correspondingly to the
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hal ves 8 and 9 buttjoined to each other. The upper and | ower halves 8 and 9
are fornmed by punching and drilling a netallic plate. The |lower half 9 of
t he devi ce body 7 has di sposed 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
t he open end. The lower half 9 has 36 also rising side walls 9b and 9c

fornmed gl he ogi t.e edges. thereof between which there are provided
t he ope%oglpﬁacgﬁ&dﬁgﬁ"r 39%311 oggﬁe bRst Hpaspies) iewhichetheadisk retordarpBger ik de
rails 1 ide the disk tray 5 for insertion into, and ejection from
t he devi%g“tétg‘u%y&f’ éﬂ?ﬁ rgqq;épg{rgﬁay[eg leheeadadyotwilhbe referredatd a9 4devict bedgpen
end of the |ower half 9. Each of _the guide rails 12 is shaped to have a
gener al W@g‘?ﬁ%@P@'ﬁ@thﬁﬁlf@ﬁ@P}ﬁﬁe&%@I‘taﬂmctecadmight-bflabﬂa 9.6 el wikiaeli ei n
t owar d th&idevi ce bady 7. Then(gui de rail 12 has slidably engaged in the
concavi t¥ @ﬁamﬁg’r%t of thi lprdraink elriveg for oxamplee distshovhein F5&. 162y I the
Al so, t e(viﬁuige ra:LI 12 has formed thereon a stopper 14 which limts the
sl i di ngdPEhGeP8eY thdayingidherdimight 08 thicknederoft . pmenerthet peomesy 6f aych 5
from being drawn out_ of the device body 7 to nore than a predeterm ned
| engt h. CHRBOPENTHE aslpHervs1 3 Thmyaydbie optichldigkidds ¥.2ithmighsorahRethd Sxikpve
a generall_,lé)il Qg-téegaped section, and holds the disk tray 5 at the opposite
sides tGUSBI Ot pplical\isk 4 is Hd). 3linwk, theadisk ey $centeded tohe optitd PsiafA
into, the %evi e body 7, the guide nmenber
unit 0 is 5.2 mm Ligh, 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 lfower halves 8 and 9 Jjoined 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 butt-joined 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 th_¢ 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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13 slides on the guide rail 12 to guide the disk tray 5 for snpoth
novenment. Al so, the lower half 9 has provided a rising engagenent
projection 11 which is engaged in a hol ding nmechani sm 18 which hol ds the
disk tray 5 inside the device body 7. The hol ding nechanism 18 will be
described in detail later. In addition, the |ower half 9 has provided
thereon near the rear wall 9a a printed wring 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 fornmed thereon and has 37

nmounted on the wiring pattern also various electronic parts such as a
apparatus. Also, the printed

connect o% (It}or. cog&e%&n to an_external
wiring 637 dE R t 2 andh 8¢ dlormed #pag (tht eogipisite ped geisetheeddfChbtivee g 3
connecte‘g t?lthhe ogtical gi ckup unit 6. The FPC 25 will be described in
detail |4 thewpargprgvide yhe opar endeadinmanwalifd. ej ected to outside, the
devi ce body as formed therein a concavity 15 in which the optical disk
4 is to be reR&I%eRPosHe sde vealln9btand19e,i miide reitsal2 Yo Quide tias.-diskela 3 Sor
formed i.n the nain side thereof an opening 16 through which a disK table
and obj éB¥§TYEN Qs aRd ejastoBpt i cal pickup unit 6 housed in the disk tray 5
optical disk 4. The opening 16 extends nearly from the

faces direct] c‘iﬁq’e /

center GOEnHRGRTies begy Tsareproniddd tmextend fan ahe roe Walkod fRthSope SR1 @

cover n?%f infhtﬁll | ed_to a base chassis of the optical pickup unit 6 and
R Oave

the dis F'3bj Bech oé the guidenmilal 1266 shapdde Bakea SRASHITS @RHaSGE NG

upward t hrough & he cover nmenber are exposed to the optical disk 4 through
the opetFTHPMIBNd hAg af shapedcoBcasity daefbrined tharcih 9b & aRPEé Ry IR ¢ne
et her) ,ﬁgnt alciﬂ ngl Hfl ass_ in 20% The generally circular concavity 157in
whi ch t © &P bas slidably engeged 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 émooth 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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received is formed on a main side 5b of the disk tray 5, and the hol ding
mechani sm 18 hol ding a conpartnment 21 in which the optical pickup unit 6
is housed and the disk tray 5 engaged inside the device body 7 is forned
on a rear side 5c of the disk tray 5 as shown in FIG 17. The opti cal

pi ckup unit 6 will be described in detail later. The conpartnent 21 has
provided therein a plurality of engagenent projections 25 that engage with
the optical pickup unit 6. Wien the engagenent 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
pi ckup unit 6. The disk tray 5 has fornmed thereon. a guide projection 22
ext endi mpunted odi thecwirimg patterhialdo viow slectionic paits shbk &fst £¢ohAtdor 6

ej ected to outside, the device body 7 and which I's engaged on the guide
menber ¢@nnetiengoi ateepeod ipparatts. | ALRS! e Prifed irinkbdHE 1B RiLHRAhteNed
gui de nenber 13 to guide insertion and ejection of the disk tray 5 in

rel at i othereon ha FRUI @exiisidyprintedl Gtcuib)n23 TondBctrl AbeGl Ohtid é§|ﬂ§

pi eces provided at %ach o¥pends at tgeg?ggrﬁgﬂgﬂg%q%%éﬂgg%géﬁ t eMggV?be
body 7 &hd FRC Rhevilltandesceibdd3n de@hBlfert he disk tray 5 is to be drawn out.
The stop pieces wll not be described in detail herein. They are intended

to prevent The dislskray 8yinseftea i ' g | 13
Y lehaats gy o RO e e s

and projected to the front end Sa 'of the guide

has pr oforoed fhegsig o cbh€ainl dsNfh FREORhS ’Bg#%al"’ﬁ&sg(héll ggltgsbé E&eig&f.k ThRY S

i nsi de the device body 7. The hol ding mechani sm formed near one " edge
fo Torce the arsk o rapigr it At LAk by RO UeRor AR EpamET *°
mechani ui#Bugh 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 Sa 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
IObjective Iens 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 1s 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
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whi ch engages the disk tray 5 into the device body 7. First, the above
forcing nmechani sm 19 which forces the disk tray 5 to outside the device
body 7 will be explained. As shown in FIG 17, the forcing mechani sm 19
uses a coil spring 28 provided at the rear side 5¢c of the disk tray 5 to
force out the disk tray 5 frominside the device 39 body 7. The coi

spring 28 is housed in a spring conpartnent 29 forned near one of the

gui de 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-like ejection nenber 30 is

[ nserteda1 e\'l/;%f agegct i on er 30 can be inserted in insertion holes 29b
forned i §a8C9oll 3¢ PRURAILY, oh engegeBentahaleseformednih Bk baes pbasdiy fYeheof

the spring.c rtment 29. Al so, the ejection nenber 30 has a flange 30a

f or med g@%@cﬂgﬁﬁmﬁ unif, g, %W@mm@hbzi énguimechat wothe dpbienl pickup funatngle 30a

I s pressed one, side_thereof by the end of the coil spring 28, the

ej ection n%’”ﬁhsgﬁwryss #igp (f@aﬂ@fbth@h@@n-e@uiémm@demd2._‘2.@&1:61{{@1'{%%1 dQRreclio
retai ned_at .tHe other side thereof by a step 29c forned at the rear eng 5d
of the PG &Bﬁﬁ£$ Hait> Boinsated tite, and efected pootistte, the UBGIcRIRRLY Plnd
menber 3 iExtendi ng. fromthe flange 30a toward the rear end 5d, is

proj ect 1t resaged eB thegpide memheyhl 3. heThaseidd projbstich 29hs held 84
t he .spring conpartnment 29. Wien the disk tray 5 is Insefrted

the wall 29a fgf .

the Walin fir Eepsaiioned ghisleppoemben 13 o guidé imgrtitouad djdcien Uhe 08y 7.

of the Sj ection nenber 30 abuts the rear wall 9a of the lower half 9. As

the di sR ¥ Bfation Jof thet device hedyt Bd, Albe, dieegtidenprosiiain 39 huss sepCpRcepack

fromthe regr wal | 9a and noves toward the front end 5a and conpreéesses the

coi | 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 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 Sa 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 5c 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 tray 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 Sc of the disk tray 5 to force out the disk tray 5 from inside the device
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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 5a
by the wall 29a of the spring conpartnent 29 at this tinme, it is
conpressed by the flange 30a and the force for pressing the flange 30a
toward the rear end 5d is maintained. Thereafter, when 40 the disk tray 5
is held engaged inside the device body 7 by the engagenent nmechanism 20
provi ded on the disk tray 5, the coil spring 28 holds the force for
pressing the flange 30a toward the rear end 5d The engagenent nechani sm

20w n be described in detail later. Wien the disk tray 5 is disengaged by
above, the ejection nenber 30

t he engagejrept chanism 20 after the

pr essed Wﬂe eIcodlgipring 2B is howsedein mspreag tomparteeit 29! forieti hdahent @frce
of the Cﬁ” spring 28 fromthe rear wall 9a and presses the coil spring 28
by the f YIS PEOIBelemns: 32 thextandnin theddifectio imcwhidbethentisk atayt Hgs {isepkdend
5a, of the coi] spring 28 is retained by the wall 29a of the coil

conpar t AR 818l etactedc b loutside,i thy d8vics aiyopr cBse dohigrngP ESRANE KdlRowal |
29a toward the front end 5a. Thus, the disk tray 5 is pressed out toward
the opeAlrBfBIrefn trckiehardikeorgction tieenberdQ isdnsert&B,  The bfeetidhShembay3@ i

projected toward the open end of the device body 7. The di'sk tray 5 can

t hus beC#® dfrinserted in inshuidholes Mbefbrideat inswalte 208 @t Gl FbhPBndSARe 29, i S
forced at the flange 30a by the coil spring 28 toward the rear end 5d, a

por t i onend &), eespeniivihy mft the $prang eoffpartnei 20, t NRIJL ke %T'l'%tﬁﬁr nﬁfmﬁéi‘?q .

ejection nenber 30 is projected through the insertion ho 29b forne

Choun |1 FL . 16: Noxt, Lhc- ongagLront - reman o5y PR e oh e e
di sk tridgnge 3Aads ph@se& at one sic?e ?hereof by the end of the coil Springg 38, the ejection
member 30 is forced to the rear end 5d and the flange 30a is retained at the 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 thé device body 7, the portion, projecting
toward the device body 7, of the ejection member 30 abuts the rear wall 9a of the
_lowe; hglf 9. As the disk tray 5 is further inserted, the ejection member 30 is forced-
back ﬁ'oin_ the rear wall 9a and moves toward the front end Sa and COIMpPresses thé 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 5a by tﬁe 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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device body 7 will be explained below. As shown in FIGS. 17 to 20, the
engagenent nechani sm 20 i ncludes an engagenent 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 -t-he 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

pl unger 45 i ng L {h the pivoting piece 42 and inserted into an
on- core t@gpﬁsﬂ%ﬁ%y% 18 WH CRERECY; insiderthe dgivwéofﬂ&, 7 bydhaepgasshay pedraidh
pressed t he .engagenment projection 11 to have a contact with the
pi votin PE%\?dﬁg %ghepﬂéﬂfstfﬂﬁégpthﬁo@@mgsppingcég dwlds the dorcecfaropressing whisch
t he engagenent piece 41 will engage with the engagenent projection 11. As
shown i Al48g8, 30t Wﬁi‘@"@%@%&f&}gﬁ;pr%e@migagemﬂi mephanisohe20 erillteedescribed
af orenentioned |lower half 9 and projected to near the open end of the guide
rai | 1210 defad @Fﬁj’agerrent projection 11 is forned generally cylindrical.
When the di %tr%S is inserted into the device body 7, the engagenent

¢ than g

proj ecti on inkewapd sndisengpayeney theieagagetentomeetaisnt DO adics hé r ay
5to hold the disk tray 5 inside the device body 7. As shown in FIG 19,
the engaB@Kentheppisctionlmengeged0 qressed bygdgeosiltspringoR8ctd@iveblal Rabtistes
an engagenent portion 48 shaped |ike a hook and engaged on the engagenent
pr oj ect Pawvakent 40 gheiforre afthe rgilt dpeirnd8 deomrthe pedrt wah %@B%@e@ihe ddip
free end thereof, a stud 50 provided at the base end of the body 49 to work
as a spring 28 by the flange 30a back to the front end 5a. Since the end, at the front end

Sa, 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 302 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 engégement
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
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pi vot for the engagenent piece 41, and an abutting portion 51 put into
contact with the pivoting piece 42 which will be described in detail

| ater. The engagenent piece 41 is 42 shaped to be pivotable about the stud
50 in the direction of arrowDin 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 arrow D in FIG 19. The engagenent piece 41 has a bevel 49a
fornmed 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
t he hook-shaped engagenent portion 48 is fornmed at the protruding end of
the bevePREREEMERtIHEC Aé peovidge menthepdisk era415 had foheedatupivoneh aRfifdcion &
formed at the side thereof opposite to the side where the bevel 49a is
formed. FREAZNE theengagement pmjeaioat &1l vich whedislh eragifit pREIIRS pieed 431 fgnd
bevel 49a. Since the abutting portion 51 is pressed to abut t'he pivoting
pi ece 4XDgaging theyengagemdnt ppecect fango thfwtgdgéﬁi@hibﬁfb'@éﬁcﬁf I P¥ BideRg %ﬁg 19
is limted. As pivoted in the direction of "arrow D, f]he engagenent ~por t on
48 is eriatn the mgeg@mgagprmmtiomﬂDjlgcmﬁﬁglalcoﬁtﬁbﬁwitbhmedé@ﬁ EAR¥t ﬁicce

I nsi de "télhf@ggﬁg%gpbggy 7. g contrary, when pi voté%g in the |gect|o

opposi t ngebeippvotig pargevoRhe rengh@embBt e ganq j.0p 48
i s di sengaged fr_om.the‘engaggerrer%a pr oj eg[éi%l 11 ?%) er?alﬁlﬁgﬁtgﬁ dslgﬁé#%g 5
to be ejvédchdbe pivotingpiate 4handausatednty h Hi-Ide RUCAPTE PV AL iQbling
spring 28 and ejection nmenber 30. The pivoting piece 42 to'limt the

pi vot i nPiecendid arid atressing gpieeend6 pr@sed bV thHedh HidRtdht !figérfﬁgtf@ﬂ‘lrlaﬁgﬁave a

limting projection 55 which presses the abutti'hg porti
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 portidn 48 formed at
the fr_ee end thereof, a stud 50 provided at the base end of the body 49 to 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

42



of the engagenent piece 41 to limt the pivoting range, a stud 56 as a
pivot for the 43 pivoting piece 42, a -contact portion 57 which is put
into contact with 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 pivotable about the stud 56 in the direction of arrow E in
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 arrow D in FIG 19, thus
al ways kept in contact with the abutting portion 51 and pivoted in either

t he di r 8leapashto b¢ pivatahicEbont the tthd 50 irettel difectionos] drgow D tHEI. 19 @y Of
arrow E, the pivoting-range linmting projection 55 [imts the pivoting
range oflirepiéor pppositet thel dicetioh dfjar®RD, af a theicPedil speh@9Dtis Soual. onhe
contact portion 57 has a protrusion 60 fornmed at a contadct thereof with the
pr essi nthiepstedeSa go- alwayy farce the engafomenppeseatl W pivetipEahshedlipbai df Lo
pivot the pivoting piece 42 in the direction opposite t0 the direction of
ar r ow BurdoheDaedi€xtli%n 58 to which the plunger 45 is connected has forned
at one side thereof a projection 58a inserted through a connection hole

45a formed The engagémentepiccd 51 Mhen Bdvel piovOlorABdhesdnld #:)ﬁ)tﬁ{déoﬁﬁﬂl Be the
pressing piece 46 in the direction opposite to the direction of arrow E,

the coramtof dhe Hdyos@dntthe mbvingedirdStién W e ar%%gg%-gﬁpgﬁyeedwn 4 inigD

the plunger 45 is held inside the on-core coil ot1ng piece 42

NS0, a1t 60 e Torned bermeonr naPed | dgBehbh Pl uBislorRiatl e o
to protruding end of the bevel 49a. Also, the engagement piece 41 has the abutting
p‘brtion 51 formed at the side thereof opposite to the side where the bevel 49a is
formed. Namely, the stud 50 is located 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 discngaged 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 55 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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44 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 42to 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 pjece 41 in the direction of arrow E to pivot the engagenent

pi ece 41PHPUNZePHCE ¢bd i osoBRsh giordon 7 Wéhich rie?it dntootomatOwith tHd pessinighe
engagenent portion 48 of the engagenent piece 41 is disengaged fromthe
engagemeRIECH A 2k prepsetiibypthe datter amdrd ghvineefion! 58 é(ﬁm%btdﬂasbfth%@bldrfgr gvice
body 7, and_the disk tray 5 is ejected to outside the device body 7. Al so,
when the di skhe pigpting piceaderisatiaped o bbpivsablabonghd s@ads ﬂﬁﬂfé%}étgfbn
portion 57 is pressed by the pressing piece 46 which will be described in
det ai | |@k 8row Enin FIGodPryr in acﬁréﬁidmo?p(\!ﬁteed) the HiecEbh QFLARSWORPAX he
to the direction of arrow E. Wien the plunger 45 connected to the contact
porti on t9ysips chdispringsitiis whendonahe eteosé to 4hvayisora #et 'iaétiﬁ% ge! 4'27#(;? ng
projectign 55 is pivoted in the direction opposite to th direction o

arr ow E RIgopng ; thendirentiyapefmmowii ¢ F1@¢110n the direction of arrow D in
FIG 20. Thus; the engagenent portion 48 of the engagenent piece 41 is

teﬂgéggsi on lﬁ)ﬂﬁlefffﬂgzgmnt piwoe)4icisi forcellinhe diRRHShIE dfeW 1P id BrBehd, insi de
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
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 452 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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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 shaft s,63 which are to be inserted
into the on-core coil 44; -and-has a connection hole 45a fornmed in the
base-end portion thereof. Wth the projection 58a fornmed on the connection
58 of the pivoting piece 42 being inserted into the connection hole 45a,
the plunger 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 magnet (not shown) which

magnet i G tHEt¢Qriae! PREHOMSST pressed Hag tthe Speseingf piett t 46 tbnﬁ@rélﬁs(iicﬁllg of
the insertion shaft 63 in the direction of arrow F in FIG 19. Wen th

pi vot i ngngvakle. 4T heseforoothedprotrusivn G@iforntd on HEROSLAE poltibR 8 7dbdrBfidsi BR Of
arrow E and the insertion shaft 63 of the plunger 45 is inserted deeper
into t hePTEASIBY picasotttarpositivelyi piver thopivekiaktpibe 43 ah8 tHe Yvdthi -pi%@ag_ttoi n
the on-core coil 44 as shown in FIG 20. Also, when a curfent i's supplied
to the dwild the plungersth bothe omicord oilidd, aedndelsii vy EROTBIAE the" @ssﬁ{e bye
magnet magnetically attracting the insertion shaft 63 to free e pl unger
45. V%erﬁletﬂ%étlng)lthmgentacsm)ﬁidnhﬁé wihegertle cbhﬁict)gﬁﬁidr{‘mﬁ’é BECesHR ﬁf gsyaf le
under the force of the torsion coil spring 59 in the directio % arrow E.
The pr e$b¢ prespingqeied®4aGhi ch abuts the contact portion 57 of the pivoting
pi ece 42 tg pres§ tﬂe | atter includes an armportion 70 which is pressed
by the engaffersd: by thojtesion voil sppineviel el (e Wit t A a
stud 71 provided at the base 46Peﬁgyof t he g?%?%%@?#&ﬁﬁ% q%ﬁﬁqgggﬂp’ﬁ%?ch

the prepsvaigppiece 4Xpivetyiheopbtingd@nge 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 disengéged from the

~ engagement projection 11 provided upright on the Iower 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 pivotipg piece 42 is pivoted in the directi_on 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 pivoting-range 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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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

pi vot abl e 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 arm
portion 70 is pressed by the engagement projection 11 and thus pivoted in
the direction of arrow Gto pivot the pivoting piece 42 in the direction
opposi te t o Thigepliingect45owiith aholdw theopiveriey phee 4Dalireped dat theodirt@iod 7
collides with the pivoting piece 42 having been pivoted in the direction

of arrowpposite tatalitdetion oftdriowy Pies gedérally Wishaped maghetidiniabéon It has
opposite to the direction of arrow G The torsion coil spring 73 to limt

t he posatpanobinstitiompstedsi 6By whideard® beinkerpd in@the-sdrétorlaantdips :Pne
end thereof retained by the pressing piece 46 and at the other ’end by a

ret ai ni ngnnentiverhalb 45arfoeshedrintthe bagelendipetioh thérebhe Wik e foj&etiohs8

retaining menber 75 consists of a sem -circular retention piece” 75a and a
r ect angframed roet ¢ | cnoeLHos 35bob&héeﬁﬂoﬁﬂgcplétecﬂﬁsbé GhRMAN G0l Phe

defined. The torsion coil spring 73 is insérted at the other end thereof
i nt o t heondezivarirde 458, heplangsr 49 cosﬁ@bte‘a'tbftﬁéiﬁvdtﬁ{ beaz | ece 75a.
Since the retention piece 75a|s f or med sem-circ ethe

Cannot be wound-on the.r et Ef"."‘éﬁ%?‘?&*ﬁk%ﬁ%ﬁ?ﬁf SR 3& IS“"ﬁg’aZ&d
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 at;racting 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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sem -circul -ar retention piece 75a. Therefore, the torsion c-o0il spring 73
applies an optimumforce to the pressing piece 46, so than the pressing

pi ece 46 once pressed by the engagenent projection 11 and pivoting piece
42 to pivot in the direction of arrow Gor in the direction opposite to
the direction of arrow G can be return to the hone position where the arm
portion 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 arrow G and, there is provided
a stopper 80 which stops the armportion 70 from bei ng excessively

pi voted. The stopper 80 is a cylindrical projection, for exanple, provided
on the FB&r° portipme/dard aboay vehich \the rpresming qriccec 46 femivoteds andfa t he
pi voting piece 42 pivoted in the direction of arrow E collides with the

pr essi n§rESEZaPABionhy 2 wikich | presaes the quintaxtegbriiontIveoflthe pivating piggesiZ® to
the direction of arrow G the armportion 70 is limted by the stopper 80
from bepﬁ@téh%k—éatvel y pivoted in the direction opposite to the direction
of arrow G as shown with a dashed line in FIG 19. Thus, the pressing

pi ece 46 asdbe@sessing piche 4érismformed tobeffivombleabhadke smd e imthe digeaidn t
of the engagenent projection 11. Mre specifically, on the assunption that
the ar nPheFOMAT PO inid tiraction epposite do tthe dirationgoabbty 6f it FEGengagadent
projection 11, the latter will not allow the armportion 70 when the disk
tray 5 fossionsenit epringts3 tinevelmd oe tiedytud 7Thtusholdhthepprssingopiicecss it 46
cannot pivot the pivoting piece 42 in the direction of arrow% and t he
engagenpofitiopi wheresthec armopomienp7Qolmeerseatst the iovagt iopbit off aid @ﬁgﬁ%élﬁent
engage onto the engagenent projection 11. Thus; the armportion 70 of the
pressi rgroptctioa U6 ahabowheingFM®t 19\g 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 5S¢ 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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range thereof limted by the stopper 80 provided to assure that the arm
portion 70 can be back to the noving orbit of the engagenent projection 11
wi thout fail. In the engagenent mechani sm 20 i ncludi ng the engagenent
projection 11, engagenent piece 41, pivoting piece 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 disk tray 5 and thus |imted
frompivoting in the direction of arrow E as shown in FIG 19. Also, the
engagenent piece 41 has the abutting portion 51 thereof pivoted by the

pi voti ng-range 1inih#nqurog§ction_55 of the pivoting piece 42 in the
directi %‘6&82 & VNG TR SR PaReeof Shris dermed nreciangudarg dhe rtersiop soil on
48 t hereof. k in g positiopn where it is retracted fromthe noving orbit
of the SR eiret toﬁ"eaw rn therpeteptior epice e Sbolt imamly ovennd e devi ce
body 7 havin épe engagenment projection 11 provided upright thereon and
the di sREHY &c ap retedf10a Rjgee o ond kereforey ther torsion eeidrspring V3 a@pbies tane

| ower half 9 i% forced by the ejection nenber 30 forced by the coil spring
28 pr ovPRIBERUGH 19156 tlithk Pigssingspiesn 46, 5o shamthegprersing piede #6 osice pressed by
outside.the device. hody 7. Wen the user inserts the disk tray 5 into the
devi ce BESENERZGMERt BIPISRHoR 4]l andspivatingqrie¢mdBita pivotin the diceation ofjartGwof
the disk tray 5, the engagenent projection 11 49 provided on the |ower

hal f 9 otk Hedirection opposite t the direttion of\wriaw i A bel Setarndto et Boinn
touch with the armportion 70 of the pressing piece 46. Thus the arm

por t i orPOSHAOR sVhgrgothedarn patéioni 7@ cinterseass the rooviag orfit &f #G: eAsagdnserdr m
portion 70 is thus pivoted, the pressing portion 72 of the pressing piece
46 pred¥eiectog Hont act portion 57

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 5¢ 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 oﬁposite 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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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

i nsertion shaft 63 inserted deep into the on-core coil 44 and magnetically
attracted by the magnet disposed inside the on-core coil 44. At this tineg,
the pressing piece 46 presses the protrusion 60 fornmed 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 magneti cally attracted by the gnet dj sposed inside the on-core coil
44. A ngg ‘f"r{’é“’iﬂ’i“f‘)t 3% Béftcxﬁe‘@mﬂl? digegtioneof poow Bramsiztherengegament i on

58 of the piyptin i ece 42 all ows the contact portion 57 to elastically
be di spPé%‘%a‘gf 8?“’%?%2%‘@16’9@% s dizection afcaryowid de enghge ohto therengagemept ece

46, the contﬁct qort'on 57 can be defl|l ected to absorb the excessive
pr essur EORHRR e ’ia?‘ifm(j@f” ars! RAEGN VBt ohthepprassingopiace 46e pus phe giveating)
the direction o ositg to the direction of arrow E in FIG 20 against the
force ofangfethemaliiymted by thestoprerRo provided tv assere thatché anmafordion&O & n
FIG 20 en the pivoting-range |limting projection 55 of the pivoting
pi ece 496%6%%3&@0“’% ﬂ%lﬁ@f%@tﬁmggmospmeamn 50 witeowudifaidct i on of arrow
E, the enggﬁf nt piece 41 has the pivoting range thereof increased in the
di rection ¢ oEBEament Haeehanismo 20t including tre cmigagemennprbRcgionei?, i n
the direction of arrow D in FIG 20 positions the engagenent portion 48 on
the noOASASCHIT tPi6Eet hb OhvRiirgrepiccprdd, ephinger 145 aands hyressing pieGe 8. asAs
the disk tray 5 is inserted deeper in the device body. 7, the engagenent

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

provjded upright thereon and the disk tray 5 are disengaged from each other, the rear

wall 9a of the lower haif 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 $ 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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projection 11 goes forward in the direction of arrow Hin FIG 20 while
pivoting the bevel 49a on the free end portion of the body 49 of the
engagenent piece 41 in the direction opposite to the direction of arrow D,
and i s engaged on the engagenent portion 48. Thus, the disk tray 5 and the
| ower half 9 of the device body 7 engage w th each other. At this tine,
the ejection nenber 30 is pressed back fromthe rear wall 9a of the | ower
half 9 and noves toward the front end 5a while conpressing 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 : of, t.he ' conpartnment 29, it is pressed by the flange
Sha. andPPRHICE eSS 1B oS Torvarcein machirastionto areowi HrigaFg0alS and
forced tﬁ}égard thﬁ rear, end 5d. .Thaib is, the disk, tray 5 is held in place
i nsi de EhE deloUe {hezatgpinoztion, 79, S0 PitegI 46.0 Tlwathe ammn portion
end 5d tg .engage .t.he engagenent  piece 41 on the engagenent projection 11
pr ovi degao’ﬁ lﬁﬁ‘gt%ﬁo‘%eﬁhe%ﬁfgcf@ﬂ qlagpec G- 1mEIGi 2Q. t Asythe drroportien do isfhus
devi ce bOd,{%/t % the control . circuit supplied wth a command signal froma
user’ s BOYHIPY the AresSpGDRTian 64 of fee Bresring pipcs 46 pogsses the santactpertiont57 o
t he on-cg(rgﬁ coil.44 to ﬁﬁcel_ the_magnetic force of the nmagnet built in the
on- cor ePt &8¢ PAYOURg, plecerfes ayhigly avilla thussbe paveted Tinethef directiarhepposits tnthe
piece 42.i5S. i¥otedi .the direction-opposite-tothedirection of arrow E in
FIG 1- E?F&E.FQ REOPoE dB FIGr 20he Tiuiss thanplusger 4pconpeded toemcommeection 58
pi voting:r,.ange l.imting ﬁrqjlection 55 is pivoted in the direction of arrow
E, the Qﬁﬁ?{@ﬁflg et willhayetbe dasertiontsbaft 6kinsertad deppdsta thet an-toee
di rection Rf arrow D and has the ent%agerrent portion 48 thereof

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 thel 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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.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
di sengaged from each other. Then, the ejection nenber 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 fromthe 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 conmpartnent 29, it is deconpressed

whi | e 1 t | 293 towar he front end 5a. Thus, the
di sk t r;ﬁglégﬁifégao%?{gfsseg o?j:‘tr‘ ﬁgvﬁﬁg%er%p@ﬁcﬁﬁﬁ bf‘s tt{ﬁ‘é RI¥otieg 13885 therepd
t hus ha r f~eject.ed.t owa t he .open .end  of _the
devi ce g%%?/g%efd %oq{hgecﬁﬂeé:tﬁ% gi éﬁ%&%@a%ﬁh@rfqr% 05 glq @W@Ba‘?cﬁ' 8PRYS PRegiven

_ I . . Vol i . 42 | he di . ¢
arow EThaaE ARAGELE RV b P 0 Broihiens thf cazszemenh gopset 45aen the
collide .vtiﬂ bﬂﬁtﬁﬁ eagrﬁ %%ortei?gn 5.7 ﬁf tt]e ivotin iece 42 and thus
pi vot ednﬁhe B reas! Eﬁp §3E5HCRS PrajecHand; rfﬁc%@ﬁo&ﬁl’@p%&g@@ to 52 the
direction o Ao it £an .be avopided that the armportion 70 wll
excessi vel yAge_ ol \?g %’ﬁyaﬁds ﬂBﬁergg?ﬁg?P‘?’f dBe@eoﬁkj‘ﬂ% hﬁﬂ)ﬁﬁg the (pngagemene
or casi oty i 608 fadiandfin Bisireion ogpopH i ENGo2DrwhHCBvORE the

t ai ni 5 f d th ide 5c of the disk t 5 and th

or ovi de s AT n i P3RS BOitiadl pF dB¢ brgy#<S66 tam engagarsent pleceviinin tiven
havi ng en. pressed. by the engagenepnt projection 11 and pivoting piece 42
and piV ‘%Cé‘&’%i RPP%%ted¥9 éﬂ? idi%Hg’naP R d?, rnd tihengaged tomthoppgagemento
the direct.i on.g)f . .

portion 45, 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 Sa while compressing thé coil spring 28
by the flange 30a thereof toward the front end Sa, as shown in FIG. 18. Since the
coil spring 28 has the end thereof at the front end 5a retained by the wail 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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arrow G the pressing piece 46 is returned to the initial position where
the armportion position 70 intersects the noving orbit of the engagenent
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 fornmed on the pressing portion 72 of the pressing piece 46 or
on both the pivoting piece 42 or pressing piece 46. Next, the optical

pi ckup unit 6 installed in the conpartnent 21 provided at the rear side 5c
of the disk tray 5 will be explained. As shown in FIG 21, the optical

pi ckup unit 6 includes a base chassis 101 form ng the unit body, a disk

table 1 ' allywigh th hassj s, 101 and whi ch
opti cal ‘o apot) S RRRAS it el o caRod TBR mbakiouie foros of Beopagalcbuil i the
i nf ' ' the optical disk 4_placed in pl th
i sk 1 aslo S5 LSS IS G RRbAE R S, oaiesciociheravebe diropRauap
103 radi . optical disk 4. a. pai i de shafts 105 and 106 t
aui de. t Re o andhe SsBRo Bppbis o et iamobytoust indig: dRupdesthantproe.

mechani 4 skew adjlst i mechanj sm 109 to adjust the relation
in incl ??a‘%l,goﬁ,orﬁgﬂmé@oéﬁ SBH“&b?écti CRdRS BOStipETange diHing prejsctionl Shiiskup

el | naPtared WP O A ERBO LHPreI6E cheascmsnl piseotidsis pitelod fo thodiketoudos
o oo e R b SR s A donan borion Wbt
B “Tho BeiaE Tord' 08 he! g b of e cangegament mrojectionopen Mhusithe

there 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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are di sposed the pickup noving nmechanism 104 to nove the optical pickup 103
| ongitudinally, 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 forned at one |ongitudinal end thereof. Also, the
circular disk table 102 on which an optical disk 4 is placed and a spindle
not or (not shown) to drive the rotation of the disk table 102 are disposed
in the opening 112. The frame 110 has a plurality of engagenent holes 111

t hrough which the base chassis 101 is engaged on a plurality of engagenent
projections 25 provided in the conpartnent 21 fornmed on the rear side 5c¢
of the a%; .tray 5. Wth the engagenent projections 25 being engaged in
the cor Eliﬁ’éﬁl% Ot ayye B it carobe gvoided thae thie ane poitiéh 76 wiblesebssinelyHse
compartnent 21. As shown, the optical pickup 103 to wite or read

i nf or maPTRed iagdand beo positionetont the omvinglorbitsdf thepdmmagement phejediisk 11abl e
102 includes a pickup base 114 formed from 54 a generally rectangul ar

case. OAlsoyithegpesion chilsspring473 whenmel an ehelipsgshatpitice 46acin Be rbiaiftid o ce
(not shown) such as a sem conductor |aser or the ?ike, obj ective lens 108

to focugppropriatghesitiearhyethietretainihganehiber | 750formed Wicthe AB40siHB S cSh o8 disk
recordi ng surface of the optical disk 4, photodetector (not shown) to

det ect @ay &t amch thusgprovidesrant bptimeeay fokicegto therﬁramg)gidcbel@ ptThé&eféteskvéh
and a drive system which noves the objective lens 108 in directions of

f ocusi nghandaving keergptessedpyithakenghgdmént ﬁd@@:ﬁdﬂ“ﬂ apd pPddtin} pledB 4203, has

formed in a |ongitudinal one end 114a of the pickup base 114 an insertion
hol e 11@voted whithé diteetigni cftasbaf G b95ni thel anectidd opphsitd &6 TRE dtectiba Ot her

end 114b thereof an engagenent piece 117 which engages on the guide shaft

106. Thargwi GethehatssingQhece 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.

As shown .i'n FIG. 21, the optical pickup unit 6 includes a base chassis 101
forming the unit boclj, 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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and 106 will be described in detail later. The pickup base 114 has
installed thereon a flexible printed wiring board 119 havi ng forned
thereon a drive circuit for controlling the drive systemfor the objective
|l ens 108 and the like. Also, the optical pickup 103 has formed thereon an
engagenent nenber 120 provided adjacent to the guide shaft 105 and which
engages with a |lead screw 140 of the pickup noving nmechani sm 104 which
noves the pickup base 114. Supported on the pair of guide shafts 105 and
106 di sposed al ong 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 npving between the inner and outer circunferences of the

opt i cal G Bickup mavingaseehmnism; 104, iand d shesv 20Ristihe meathaaispn 40§ totadauss g al
recordi ng surface of the optical disk 4 through the opening 112. The gui de
shaf t s 1®8HaRdn1DElinatigmbetweenyan dbjedtivertamsniit podvidéd o@pﬂieceﬂaticml?wlm 55
103 are _disposed gpposite to the opening 112 in the base chassis - Ol.l%he
gui de  4HAmandiths sigwd)reperding surfacabf thpoptical diskst bi aﬁg;sﬁnggh@e. ihBRn&@GD
portion. The end-portion dianeter of the guide shaft 105- (106) is about

1. 2 nm of te-guidasppls 190handgdiéde shaft 105 (106) is supported at the
opposite ends thereof by the skew adjusting nechanism 109 which adjusts

the verti caFh¢ rivisenehdssis 301 tinelugisisden Shed-nsade0 Fragmd 1106. THENGragi dgoshaft s
105 and 106 are forned from an el ectroconductive material. Since an

adj ust i fegmed: ganeyaliyirestarguda ing biad anphing $12 eiro8Sh 156h OBbRRtive lens

el ectrical I¥ conductive material, grounding of the adjusting screw nmakes

it possif ef the epticaleickup 168 dagss @imwtlsetlw&igﬁals&@fﬁcﬁné@ﬁrﬁﬂfé ofQRe opficghown

in FIG 21, the skew adj ust‘i ng nmechani sm 109 7i s provided at four
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 5c 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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pl aces correspondi ngly opposite ends of the pair of guide shafts 105 and
106. As will be seen in FIG 22, the skew adjusting nmechani sm 109 incl udes
a housing 125 provided inside the base chassis 101, an elastic nenber 126
provi ded inside the housing 125 to force the guide shafts 105 and 106, and
an adjusting screw 127 provided at a side opposite to the el astic nenber
126 across the guide shaft 105 (106) to press the guide shaft 105 (106)
froma side opposite to the elastic nmenber 126. The housing 125 is di sposed
bet ween the upper and | ower sides 10la and 101b of the base chassis 101.

Al so, 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

i s housegendrellyirastangulmndase. 126 tMis ¢hckes bes 118 Gidarsh
106. The adjusting screw 127 inserte i%qua screw hol e 159 % P?r%%g?%@dtgﬁea

| ower _siligght Sothceo(ndt showal saiehesehasalonitdrJarRased 1S lifedie lgﬁéjib?g

125. The elastic nenber 126 is a helical spring forned generally conica

for exarplfecus-Thighebesi emndesmiBe 1ist t%ﬁﬂféscﬁﬁottﬁ? g?gﬁgfeﬁ%@nlgﬁsfu‘ lBIGRt er

end 126a thereof put in contact with the upper sur e shaft

105 (106he eptical disk dephoiodRictsr (2% Sho®my td A6fct Boecel %ig%go?qggieﬁgdmy h

t he upper wall of.thgl hogsi ng 125. \Wen the guide s . )
pr essed sbifachof ds§ opticaiglisicAcund 2 Beiehy U SiiEn tiShe bbfecfieeRe B8 AN

t hus conpressed between the guide shaft 105 (1 the 1 nner wa

t he houdiregtid@s of Abciidihg abd®ackife Be ?}Z}ﬁ_{cgl ARELgr Mgp,iltggaébﬁ?é; @Z@ﬁﬂ) 1§32

length of 1 mmor less while the Smal I aneter en .
ot s gl 0 | OO BAGE AP
I nvent i imwédch biee 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 récording 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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conpressed to a reduced length as conpared with a cylindrical elastic
menber whose can be conpressed to a length of 1 nmor nore. Thus, the
housi ng 125 as a whole can be designed to have a reduced thickness, for
exanple, to a thickness of about 4 nmm and the base chassis 101 can be
designed thinner. Al so, the adjusting screw 127 is inserted in the screw
hole 129 fornmed in the |ower side 101b of the base chassis 101 and has the
free end thereof put in contact wth 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 adjuibgd in steps of 0.4 nmfor exanple. Note that the adjusting screw,
127 is k&e- digporssh pepPositante dhe @pepings 112 iactheobasedelndssizelQ TheThd jgidéé¢ ng
screm112?§£ogﬁ$ al so as_a grounding conductor for the guide shaft 105
(106) b8Rals] (18Bhrecthinnes athepposits exiddethibddds, thain e ngainuperticot €Tk al |,
of the base chassjs 101 and abuts-the |ower surface of the guide shaft 105
(106) . ¥AEPOGOR dircasicnof tse gnislenshalin0% (106)Jsiabopt DI wes foi- ex@mpld)| aTRS
correspondingly to the opposite ends of each of the guide shafts 105 and
106. Dugiidg sfnéaits taD|(160) 15t suppertedtataht apipokite ends théreof b thk slkeRdidjaéting
mechani sm 109 of the skew adjusting nmechanism 109 is used with a

skew adgshamism §0Q which adjusss theheerticakirichiattion offtht heidildesstod hed 106, and
106 so that a light beam projected fromthe objective |ens 108 is incident

per pendlbe 2aids, shaftm 105 andi ifi6adrer fornredi frgnsan baeeroebnitiaiveskavwsrad] UssagNt
di sk, and thus the relation in inclination between the objective lens 108
and si ggaladiustiogdsergws usédortlofeatheguilie vihadi i fomntd At from an electrically
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 whjc_:h one end of the guide shaft 105 (106) is inserted. In the housing 125, there is
housed 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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133 in PR

After conpletion of the skew adjustnent with the skew adjusting nechani sm
109, the elastic nenber 126 may be fixed with an adhesive to prevent the

.skew angle from varying. That is, the skew adjusting mechani sm 109 has

adhesive injection holes 131 and 132 fornmed in the upper side 10la of the
base chassis 101 and housing 125 as shown in FIG 23. The

adhesi ve-injection holes 131 and 132 are forned in positions corresponding
to the locations of the elastic nenbers 126. An adhesive 133 of

ultraviolet setting type, for exanple, is injected into the adhesive
injection holes 131 and 132. During assenbling of the optical pickup unit

6, the gdjsus%i nﬁ%iﬁ]ew 127 qf the 58 skew za(y usting mechani sm 109 is used
to adj udfST s 3% Prsee mfide the Beusingfi25.105 and 106 and then i nj ect
t he adhesi Vi}hégf‘ﬁ fromtﬂe adhesi ve- | QLeCt'i on holes 131 and 132 inorder to
har den t he et r 126 is athelicak sprang foemed gencrallyreohienl, 126 examplde

hardeneﬂﬂ W tlh t he acg;e;asi ve 133, the skew adjusting nmechani sm 109 can

mai nt ai it AGIFIAST BISTRRET ol 26rs disResed to-bave hesmallerediahetdrentOR Gt ot T puen i f

the elastic negﬁé{ﬂ 126 is plastically be deforned due to the conpression.
Not e t h&PAREWA Uiper ¢ o tho lgusdel Shath1@5X3Q6F andradatgeridigmbasase
chassi s %8& grg& housi ng 125 are_very snall in dianeter and so an adhesive
+ab thereaf pubmn eontactwithithe upphr walinofwhk hoosingsi®s.| out of the
base chassi 01l owing to its surface tension. Al so, the skew adjusting

mechani sm 1@@116@15@ ghide shafi|108<(l06xis pressed byshe hdjusehpstiew TTbeie dRGHC but
It may use. a hollow cylinder of silicon rubber instead as shown in FIG
24. The“’@ﬂheéo]r;é toBEichrd|andvihvy Icomimessexl Yespasethet guile\s@afNFOFU06) and
the inner wall of the housing 125. Aﬁ 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 frec end thereof put in contact
with the rlower 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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‘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 nenber 126 of silicon rubber is conpressed between the
gui de shaft 105 (106) and inner wall of the housing 125. At this tinme, the
el astic nenber 126 is conpressed by reducing the volunme of the part

t hereof conpressed inside the elastic nenber 126. Al so, the elastic nmenber
126 may be hardened with the adhesive 133 of ultraviolet setting type
injected through the adhesive-injection holes 131 and 132 59 after
conpletion of the skew adjustnent. Thus, since the elastic nenber 126 is

har denedleadittdrondactiah esThe ad tlntrhs‘%réi% %i‘l&t 418 a8RG ﬁ?ﬂh@%@oﬁaﬁ%ﬁ% f89en

mai ntain the appropriate |ncI [ natlon gurde sh

i f the diaguide BRAOE051A06) itechhasti S5 éétsdt‘é gg&*t;cﬂ”&’&d%g%d@n Oa‘{otggress'

by the adjusting screw 127. Note that the gui

used al potaatial, of HOWIRIhAIRINSE AhqUAIHO AT ARAIL KPAlOLIR §3ST08

menber 126 of silicon rubber to ren
el ectrocugucti ve while connecting the el astic nenber 126 to the | ower
side 101b, at the ground potential, of the base chassis 101 and putting it

Do, Cont heviabbd gt e mhous?wg"j%f?h"’l"hvl R i | Bepes
and | over- 2y gonsely 38 ISaPRRTH o LA IR S 1 BT o itgf’rf
i nnerdear o o % oRpe PRk 6 el o i wgh%%‘eéﬁ%b S dictor
as COMkie®d affjdtinis fheeRRNRR l‘éﬁais 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 vtith 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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the pickup base 1

base chassis in which supports for the guide shafts of the skew adjusting
mechani sm are forned by deep drawi ng. The pi ckup novi ng nechani sm 104 to
nove the optical pickup 103 radially of the optical disk 4 is provided

adj acent to the guide shaft 105. As shown in FIGS. 21 and 25, the pickup
nmovi ng mechani sm 104 includes the | ead screw 140 installed to the base
chassis 101 adjacent and in parallel to the guide shaft 105 al ong the
radius of the optical disk 4, and a feed notor 141 to rotate the |ead
screw 140. 60 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

t he Ieadkscr?§/l40 has formed thereon threads 144 which are engaged

sl i dabl skewradjhssingnyegharisin PEIThenscHA0 adin@'he $EcI8hHdAC M & Lgs As
rot at ed bﬁ gﬂg fged notor 141, the |ead(§CFEMI 140 can #gygﬁﬁﬁgpplcsup ase
114 r adeadll Péoand ke ijecathdadiesvd 1395265 Ok ide IROGACRI " arkf0-
The feegﬁgghor 141 to rotate the | ead screw 140 issh no opﬁﬂﬁggﬁqi%%ﬁ
const r u¢B2dnawder i hardept M- elSiPhicptbed 1952 THEL A0 #e WAY%S: il

motor 141 runs stepwise to rotate the |'ead screm%%%# (%géﬁgﬁﬁ%gﬁﬁ%egg%kup

pase Lidan it dardemall wie (8adhRlivel £43 4 the URehCaHAANO mb Gl 368! Sl M

| ead screw 140 is a DC notor. Since the

t or que mmaimsimn an a rite dndlitHlios ' ' f .1he
o1 Gl VI g, nechanTem oy HioTatthe, SAHE SHBRCA0T A 1P P el il
f eed romembies 1@6%?@5@1&311&%&1&6&}%@@?@%@@&6& {.&gi | ead screw 140 to nove
4, it Wwll emt a large operg |ng5mh0| se.

'Note that the adhesive-injection holes 131 and 132 formed in the base chassis

ek

101 and housing 125 are very small in diameter and so an adhesive 133 in liquid
conditipn 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 aé the
elastic member 126, but it may use a hollow cylinder of silicon rubber instead as
shown in FIG. 24. The siliconsubber 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 wltraviolet setting type injected through the adhesive-injection holes 131 and 132
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On this account, the feed notor 141 in the present invention uses a step
notor.  Supplied wth a rectangul ar wave pul se, the feed notor 141 noves
the pickup base 114 radially of the optical disk 4. As shown in FIGS. 25A
and 25B, the feed notor 141 has a notor housing 145 which has no upper and
| ower walls. The notor housing 145 has forned therein openings 142 through
which a coil 146 housed inside is exposed to outside fromthe 61 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

t hi ckness of the wall, for exanple, to a thickness of 5.1 rum The feed
notor 141 and |l ead screw 140 are installed to a frane 148 and further to

he, basafehassipletioh of e 'she! afifmhéh. DOHRE Nhle the Tl RS 106 is

includes a generally rectangul ar” plate-shaped connection

connect ¢@rddiRiiehfthathe i esiRer t300ho Ek{:ﬁgacgggtﬁ% gﬁﬁéﬁgl&%g@? Icirag grﬂn%é}ﬂl('taa%gr{ ng

| ead screw 140 is projected out "and

e, ceppRy R e i A LURPR05 B0 o el A T BT o8
|0 Aol BB RN Ay el b 35 BESEURR IR T | 12T
Feed Mot or TEHL RCtar e il 103 Erd cfod e e, MBet GRS R &1 aR R B o
T SR LSRRG PR B A DR B R
the covgle ﬂﬁ@@ Inetbb &GOV Lftroconductive while connecting the elastic member 126 to
' the lower side 101b, at the ground potential, of the base chassis 101 and putting it 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 paralle] 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 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 forned in the upper and | ower sides of the notor housing
145 are closed by the cover nenber 90 and bottom plate 91, as shown in
FIG 29. Thus, the cover nenber 90 and bottom plate 91 can work as a yoke
to close the magnetic field of the coil 146 62 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 notor housing 145. It

shoul d be ndhedeshacrevnd40dpenippgsted 4R the endeof®ishaft hsortibAd ABASheRbETiH!d Y
be cl osed by the cover nenber 90 and bottom plate 91 and sone gap possibly

t aki ng beaiaeg B8 e de rotasaleloy e Theestudt pSftioraMDDef theeill 3t@vP 140 Uas Femidie

di mensi gnal tol erances of various parts nmay be allowed. Al so, the notor

housi ngtheaepn dhreads 4 dviniohoarel éigagedoRHAa bRhEPeSFag@ntbnt | QWRIbes | ORP
t hereof in _the pickup noving nechani sm 104, heat devel©oped inside the

mot or  hpwsiided oushe piclagsbase he4 exMausiadd BPaR ®REGHIGA] 4D the Nedd §cBirekup

|
novi ng mechani sm 104, when the pickup base 114 is noved froma stationary

state, 14 cahrmovedhequekip diaot 114 radinllyt @the2BPHENUSisE 4 & |
requi red. Once the pickup base 114 is pgt into gn%verrelr?t, hggv\gégrﬂ?o(%{ﬁteﬂes

fricti emgageffent memhbexi 120.be small er and the torque is | owered
correspondi ngly. After that, the pickup base 114 in the pickup noving

BT opl acement  of the b okup bant1an T ien ScBNLRM0 asPE SHE R which i
will alosagsubttedaqph isesp 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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during operation of the recorder/player 1 and the feed notor 141 is al ways
supplied wth a current. On this account, the notor housing 145 for the
feed notor 141 is designed open at the upper and | ower sides thereof to
prevent the feed notor 141 from being excessively heated, to thereby
prevent the operation of noving the pickup base 63 114 from being
adversely affected by the heat dissipated fromthe feed notor 141. Al so,
in the above pickup noving mechani sm 104, since the notor housing 145 for
the feed notor 141 is open at the upper and | ower sides thereof, it can be
formed thinner than the base chassis 101. Thus, the recorder/player 1 can
be designed .thinner by limting the thickness of the base chassis 101
havi ng tippepiaai upwepsidey ofthehantamhciing i148d Breagicof M shaihed 145! 26
to 28, the engagenent nenber 120 engaging with the threads” 1447fornmed on
the. | ea® wppeswnd40wies valbsg theamnoomeh@ngng 18589 Foruged MnmirCio Bhe @ﬁﬁ&le%%f

wi th binding screws and engaged at the other end thereof in the threads 144

on the Kthawall favexaipleptocs dviekhedss 3. 0maky notion of the | ead screw 140
into a linear notion. The engagenent nenber 120 incl udes engagenent

proj ect i ons The festhinmitonl 41 aaddag® sefe® Ii@aﬁéﬁh@éﬁ'&ﬂéﬁéé fr%@elqlS%dtikﬁEﬂ]:gf

screw 140, and a conpartnent 153 provided contig y to the picku ase

114 andthsbate chassisel @1 iwithahs oeame CI4RpARGR O '.nmghfﬁ{iﬁg‘ws ﬂi%éle%g xeep

t he engagenent projections 151 at a di stance over ey aré

engagedgencrally seoagalirakthapba cOMEREBIE ISP WAV BE! LRI 1Rl &oPL QYddled

on a side wall 153a, at the side of the [ead scre e conpar
153 to pomjoacof thevaotbrt heudirad 45CHeM WAfkh 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 is fixed to the base
chassi; 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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The engagenent nenber 151 is beveled equally to the bevel of the threads
144 on the |ead screw 140. Al so, the engagenent nenber 151 is generally as
wi de as the threads 144. 64 The engagenent projections 151 are engaged in
the threads 144 to a depth of the latter, for exanple, to a depth of 0.3
mm As the |ead screw 140 is rotated, the engagenent projections 151 are
noved along the threads 144 axially of the |lead screw 140. The conpart nent
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
conpartment 153, engagenent projections 155 and 156 are fornmed on the side
wall 153a of the |ead screw 140 and side wall 153b of the guide shaft 105,

r espect ihmisgd in The ooigadensing IR eThugBisl

prevent the clearance defi nlgtlon nmenbér IS fskﬁg%t%???ﬁlng rom gﬁﬁlég‘ﬂetlc
conpar t field 6@ thEhfeed| matani4l fidshiddviet "‘611 i'ezﬂieoid ?ﬁg in
detail later. A connecting surface 157 is ormed e upper e ge of "t he

si de walsigrii8io of frémehewWpliab ARk 4 305y ¢ Eﬁltll& RHaHs 120
to the pickup base 114. ‘ﬁge connect| ngéguar%?@@%& sfpro RLtt {emﬁgﬁ
over t helugtiodehs ifet fib9H efteipfs }L\q‘gﬁh ad 0

base 114 to above the pi ckup base 114 an |S{sﬁkeé%§ne(1:lts§éﬁcfﬁ%lymdﬁe 118%; gﬁgHg

venbor 182 heued I n tha comar tgn e furtd be ADfed b AE ATl Riirbd ]

e 153and sooptes oo 18 o BERSEE L SUETSHLSFAEN Wl
159a  and bottom plate 91 due to the dimensional tolerances of various parts may be
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 i-s- 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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formed nearly in the center of the support walls 158 and 159, respectively.
The slits 158a and 159a extend vertically fromthe upper end. Wth the
engagenment 65 projections 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 conpartnent 153, there are defined between the side
wal I s 153a and 153b of the conpartnent 153 and support walls 158 and 159
of the clearance definition nmenber 152 clearances snmaller than the depth
of enga%enent bet ween the engagenent projection 151 and threads 144 on the
I

| ead scrdd fram, baing adxensplyeaffectepyhhohed: disiButed FRGHIHO Toed iﬂaﬁmciﬁar ance
definition nmenber 152 is housed without forcing the side wall 153a of the

conpar t nent A5G, mmlmrabdvlaqnblagd nieviny héhani 4045 sitee thESnor R °145
definition nenber 152 is ri as mentioned above, even a m salign

bet ween fohtheefegdgmotort 1473 esdn aNthkbdpedca ﬁd‘[@%@é}%lwgnek%%f?w cdrfbé ?6]1' t 0

the dinensional tolerance of the engagerrent menbe i ng novenen

t he pi ciupnebadhen thé, basenchussisi M0] €d THusWithBi RcbRRr, r@ll é‘ar( Beld g&g%? val |

defined between the side wall 153a of the conpart and sup

158 of tisned byrlanitingleid titkatts SPARCbaShgsHi? lhﬁ%lrf‘g‘a?ﬁgﬁfﬁﬁcg@ HBVRRS

120 prevents the engagenent projection 151 rom e| ng

t han t hmedhphisnoi(04 fisethh@agds 144 (0.3 m) and the | ead screw 140 and
engagenent projection 151 from being di sengaged from each other during

(5" The b ssan L ent | on e SR hiskeal SRAGE A2b Wiffaghg A e
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
deﬁniﬁon member 152 to keep the ‘engagement projections 151 at a distance over
which they are kept engaged on the lead screw 140,

The engagement perections 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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menber and the cl earance definition nmenber housed in the conpartnment of the
66 engagenent nmenber may be forned as will be described below. As shown in
FIG 30, an engagenent nenber, generally indicated with a reference 220,

i ncludes a conpartnment 222 having fornmed outside thereof a pair of
engagenent projections 22la and 221b which are engaged in the threads 144
on the lead 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

conpar t ment Tieengagemennpmjettyot$ hereegeneah tie Guehaped4366 dgth Qallf%ﬁ'e at

the top_ thereof. The conpartnment 222 is fornmed froma first side wall 226
at the Igitekdprisasmpla 4o a depthref SiTenmal IALATe PERY sERY ARPOR t&ated he

first side wall 226 fa_nd at the lead screw 140, and a pair of corrparfment
wal | s 228gageinedoprojeiiogs fiSdrarethevéd éﬁiﬂg&h@ } Hér-l-aa@mwrﬁf'tﬁtefehﬂ%c 15
together an area in which there is housed a clearance definition rre%er
223 whi ¢A0wi | | be described in detail later. The first and second side

wal | s 226 and 227 have formed thereon inwardly thereof retaining

pr oj ect i onsTh8 koanshr@isht rﬁn@cm'gw%yengwg%glg?@fzdgeé&&@ ES i @&ﬁé@%&g&ﬁ" is

definition nenber 223 inside the conpar e second side wall

227, a paoncavitendrgevection ﬁ@g@ﬁéﬂaﬂﬁsc%%ﬁm Bfd r deftothe QSH etgglae%‘?q & \t/lgf%1 €

threads 144 on the | ead screw 140 are for out y Wt ninter

0Fe et 3 kg pRAIRERSS M S0 TR o
pr oj ectlxfes o Zhe I@dscrew 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

1582 and 159a extend vertically from the upper end. With the engagement
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67 221b are formed inclined at an angle generally equal to that of the
threads 144 on the |ead screw 140. The engagenent projections 22la and
221b are engaged in the threads 144 to the depth of the threads 144, for
exanple, to a depth of 0.3 nmfor exanple. Therefore, when the |ead screw
140 is rotated, the engagenent projection 221 is noved al ong the threads
144 and axially of the | ead 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 formed a hinge 233 which allows the second side
wal | 227 to be deflected toward and away fromthe | ead screw 140.

Ther ef opeojections ¢66 nddsi MepmilideR8d thé Hde%‘ﬁl‘lﬁe gg?aé tﬂig\@?ﬁbﬁ @sg&&?vel bejng

conpartment 222 and thus apply no excessive e 1ead scre

even if refatneehbagheslits PHRA &l DI0h, B2 Mﬁ%@é&ﬁnﬂfoﬁ Bfefl‘ﬂﬁ?dIStfist ﬂ%c%:ectl he

threads 144 on the | ead screw 140 due to t I mensi onal tol'érance 0

engagenﬁﬁmmﬁeaﬁ{)ﬂievé(ﬁﬁﬁﬁlitﬁ@npgg;he pi ckup base 114 during novenent or
the like. Therefore, it is possible to assure a snooth rotation of the

o2 scr ew Mloneh BUFIG. ZOMOER hOtchbfol i A Afsiid 19 RhodBd in the

conpartnment 222 has a general [y recfangular openin

bot t om tbmipattiment M5, HEAS @rd kR %ggf?%ejc?ﬁeﬁeth‘é’agihe Zﬁélépla@g%hgrgf gl%%lﬁ@fj et

side edges 227a and 227b thereo ng al ong _ CT e\

Chat 1 he eRganeRE N0 SURRES B TS e o PSSR erioR gRRen:

FL(rjje 23;1%4&%%@%1%&68 fs@?&@g??&%ﬁe%ﬂg 3%&9 6 engiERRAt ellaé'tw%%nea%a%%%aégmteﬂte
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 to 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 énd 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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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

engageneRgagevrat memb@2nay dedformedhes priltsenedombed beddw. t g ﬁﬂ.ﬁﬁ% ey s (ag
and 227b of the second side wall 227 are supported at the base ends thereof

by the 3 rigesngagementd nkasber, respedly Valitataditha RTSRACEENO PRI’ 2N
221a and 221b in pair are separately engaged in the threads 144 on the

| ead scrompatOnetha2?lmving fo i dutside HeRed At F0SAE R MenP h ECH
ead sc g foveed i dutside Sgedt a aé‘«ﬁ:l ﬁ%@%@%ﬁgﬁgﬂe&hbﬂgs

221a and 221b is not well engaged in the threa agenent

proj ect 28ha 20wWa2?tb 2¢tiibh can dagapéd ig!the hﬂreaﬁ@.%@ﬁ?nitﬁetlggd %Efe%@qﬁ(}léﬂi in.
e nen

W thout being influenced by the poor engagenent o one engage

pr oj ect Mdrich Therecise hoaseek adelbiraité QRABABR mRZHeP 022%$ﬁ>e ing% htﬁg ﬁég{égﬁﬁéfn%ﬁ{'t

222 is arigid, generally Cshaped nmetallic plate. ar

def i ni t projectioriseR2 P2 Antl &2 Mol pesitibAekBER: {Héf&gﬁgl%)tsiﬁ%egé %ﬂﬁi’?ﬁé tﬁ&%&{iie

237 and 238 in pair, each having a size larg gh'to oused in
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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 forﬁed outwardly with an

interval generally equal to that between the threads 144 in the extending direction of

- the shaft portion 140a of the lead screw 140. The engagement projections 221a and
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237 and 238 have vertical slits 237a and 238a, respectively, forned
generally in the center thereon correspondingly to the retaining

proj ections 231 and 232, respectively, fornmed on the first and second side
wal | s 226 and 227, respectively, fornmed on the conpartnment 222. Wen the
cl earance definition nmenber 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 conmpartnent 222. For housing the
cl earance definition nmenber- 223 in the conpartnent 222, the horizontal

| ength of the first support wall 237 prOV|ded at the S|de of the pickup

base 112kbsagnformed inhlined heas pagle gehat Qjaltuhhg) ARRRELE TR cate 48 228 eand
229 rising. fromthe first side wall 226. he ot her hand, the second

suppor t 1gad|sc2e8 b4Qvi Thel enpagbhensi stejefticnie2d BRang CIEW 10 dias é&ﬁﬁeﬂh
thereon right and |left support pieces 240 extended beyond the f%rst Sl

wal | 23%hreadar 144 be the depdf of e clrmads tIMRY) tfoR SRam ?Rad tbta db?tlf 8F TS thi® Ve

a length generally equal to or larger than that o the h zontal™ l'eng

of the ssemplesi dherefbre, 3Hen Wterbaﬁhﬁ:réivem@[kc%t%% bel{_i’%\’%éé’éﬁﬁgt?ﬁ é)r§ tibfi

housed in the conpart ment 222 there wll rst and

second Zdaswadved 2bgahe tiieddoi44 had BAPPHE RN irst and second
‘support walls 237 and 238 of the clearance deflﬁ?§%§%££ 223

-cl earances #isof tre téwapatthentopRhh&f ﬂﬁﬂg H{en?fwélgbflgzg NH0sHe %fmed to

projection 221 in the threads 144 on the screw for examnple 70

b eSSt ot el vl s A A
si de wabhse22#d ahereof 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 the like. Therefore, it is possible to assufe 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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t he conpartment 222 toward the | ead screw 140_ Al so, since the. clearance
definition nenber 223 is rigid as nenti oned above, a m salignnent between
t he 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 nmenber 220, can be limted to wthin the clearance (0.1 )
defi ned between the second side wall 227 of the conpartnent 222 and second
support wall 238 of the clearance definition nenber 223. Thus, the
engagenent menber 220 prevents the engagenent projection 221 from being
m saligned to nore than the depth of the threads 144 (0.3 mm) and the | ead
screw 140 a epga nt pr.ojection 221 from bei ng di sengaged from each
ot her duri @nﬁﬁgéﬁﬁ%&%ﬁ iR dhp iengagemane metdberAnswhichhtho pdie of leagagaiaent
defi nition.%ﬁnber iég i@ housed in the conpartnent 222, the support pieces
240 for NI 2 <k 8 %7 e 2y Suppaged aml s Uppone hihge sitciangssusédigharaihe
227 of the conpartnent 222 over the entire horizontal width as shown in
FI GS. 31°HEAECBIENt PreicHEom dehe mndoR2 tindn paik upn hesenghbdd Gogbthel  the lead
. recorder/pl aye 1 _incorporating the engagenent nmenber 220°is dropped by

m st ake,SCth‘@ @%ar%ﬁOI%fﬁ thiet dinensioriad toR2@ncwaof () émm@echivait! @athber 220
concentr at eg tp the hinge 233 su%rti ng the second side wall 227 by the
engagenéitVIgrBlacof Hispickup base Huengagesement hes chivedos LohffictobetiWagn
| ead screw.140. More specifically, the engagenent menber 220 has the hinge
233 for ?j%élmaﬁlpnr atiths Hyeade onhthekfeassaéwt fivd iageofbfle A iftCesOaRALE! de

wal | 227 for the |atter to be flexible toward and away fromthe Téead screw

140. | f PIpjgcHeRb24ks apd 39¢b or ai sromyy e nivnt wif el - :
114 qu gid3:sl ides on-the guide shat R Rgdtindilproj ko iRARE

cads, 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 projeétion.

The clearance definition member 223 housed in the compartment 222 is a rigid,
generally C-shaped 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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106, the engagenent nenber 220 installed on the pickup base 114 w ||
quickly slide on the lead screw 140. In this case, a dropping inpact of

t he pi ckup base 114 will <concentrate, via the pair of engagenent

proj ections 22la 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 221la and 221b provided thereon. The dropping i npact
will distort the second side wall 227, especially, the right and |eft

edges 227a and 227b of the second side wall 227, in the direction of arrow
Il or Jin FIG 32, sonewhat deviated fromthe appropriate direction of
defl ectiqgn. The def%ectiqn of the edges 227a and 227b of the second side
wal | 227 "i’n’?F“a s3I aerpedoinsthevgamparment 2226 x Gagsfivse aAndagbchAd thppbinean233
whi ch wi || However, in the recorder/player 1 according

pos ?gé be broken.
to the prad e Veotertietleslite d3d amlifiBBas respbttividf RimcHes PRI RRS Fhe
definition nmenber 223 has provided thereon the support pieces 240 to
suppor t PRECEHEsOD PFrespandingly tf theheetaiatinn grejoditone | 48d23250esReRRel] 2
|l oad in the d rgﬁctim'ﬁ&%gf grrow!és(i)édl in FIG 32 is applied to the edges’
227a and ‘%‘?’Fﬁi apadsesod a2l 7296 emdt r I |
T Iar S Rifedop he

dropped, the support pieces 240 of the clearance definiti

wi || supPIPPAmENs cbdhd Wiiage thalcleiaFceanidArhton Nakh®¥e 17 id QRfsb &heh
hi nge 223, thus permitting to prevent the hinge 223 from bel ng broken. %2

Al so, t HePEPEAMERE <26t thei tetaining phejectioys 73 1 ahded33idihad! o the B¢ #nd
0

af orenenti oned_cl earance definition nmenber 223 by bending the free en

TMrs o) aaranco! detinit1on st rad col i AT ol G haLl 288
i s shapedditup puevented 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 p.iéces 240
extended beyond the first side wall 237 toward the side of the compartment 222, and it
is formed to have a length generally equaI 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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general ly G shaped section simlarly to the aforenentioned cl earance
definition nenber 223, and has forned thereon first and second support

wal I's 251 and 252 in pair to support first and second side walls formed on
t he conpartment 222. The first and second support walls 251 and 252 have
formed nearly in the center thereof slits 25l1a and 252a, respectively,
correspondi ng to engagenent projections 231 and 232 forned on the first
and second side walls 226 and 227, respectively, of the conpartnment 222.
The slits 251a and 252a extend vertically fromthe upper end. Also, in the
cl earance definition nenber 250, the horizontal length of the first

support I Is smal | er than the spaci ng between the conpartnent walls
228 and dve%&goﬁﬁiwaad’%? éLPW%nfEI&}nzaae fFherefare ddhevadédraf@s definitionemetrber
hand, t?§3s.e ond sugﬂort wal I 252 has riitght and |l eft support pieces 253

f or med e‘ﬁtwegéil the srrmpartient 233 pwithounforciizl themsaond tshde salip?27 HEnt
222, anghhas a length generally equal to or larger than the horizontal

| engt h &€ PHOPIEERI 2@30*@ wiad thetead sthewdl 40uppatso, pinee dse dhartirealdfonnes at
the right aer]Pcéi_ lﬁf t. ends thereof folds 254 bent toward the second side wall
227. VWP P34 digid armantioned ahevesra RESalignmérausacieen thbec Aichfent

222, the f.olds 254 extend toward the second side wall 227 and hold the
opposi t BrYfgon 374 aaddheilireads 14 eifsuyorabisst dinrisg noR@fehedfaRNpickepbadd as

shown inhﬁles. 34 and 35. Simlarly to the aforenentioned cl earance
def i ni t L ihdne {9 e dugensipealdblevancecofothcanpagdainntonthr e taR B8 Litiitéd WoT K
as follows, It is assuned . here. that the recorder/player 1 is dropped by
m st akeWitHe the clapranss (0Ll 4nmi)l defined Kepwebh dhcosedond sigyi walisShafter 4R5
and 106 and as drogging i mpact is applied in the direction of arrow K
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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or inthe direction of arrowlL in FIG 35, sonmewhat 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 nenber 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 direction opposite to the direction of arrow Min FIG 35 in which the
pi ckup base slides, the edges 227a and 227b of the second side wall 227
will be supported by the folds 254 fornmed at the free end of the support

pi ece 253. Therefore, the |lead to the hinges 233a and 223b supporting the
227 is relieved and the

edges 2 27b.qf the second side wall

engage maz%’? ugg%oéﬁ @5@‘“@3 B?é‘%h@%@ end 10f1the secandbsidisemall 907 efor M ficFithasd v

to the a%‘%&ﬁgentigggdna; earance definition nenber 152, the above cl earance

def i ni ti 0¥ NEMHRr 856 fvayofemsheoleadvscrenaitdy, Ifihe fddorde/AR)@Ng is

definitigpn mga(ygger 25Q is housed in the conpartnent 222, there are defined

bet ween THEPEELE THISENG G thpickap basniil4 feickiy olidesbf 1aehido2RAR9T05NEd

enga-gemaJt ﬂrirerrber 220 cl earances snaller than the depth of engagenent

 bet ween “t1Te 1% fPERRGHREA PeBbst tA26himaedleahon th ?mp%30ﬂ4 Wﬂl'(fﬁﬂdzcsrlﬁi@
140, for exa Ig, a 74 depth of 0.1 mm Therefore, in the clearanc

def | ni t O8RS rSC59, 140n e Toetbim ¢asd, cedropplihg 2@ipact of g gm@%emygt HEGRAT

220 is hgﬁge wi t hout forcing the second side wall 227 of the engagenent

menber - SBCFRP 0 VIa theeprisael sngegerhdar prYjsctio D24 GndChe RS %E\gg g@fi_hr}'#ei on

rrenberhé:ﬁ_o. Ls,rigid as nmentioned above, even a m salignnent tWeen the

engage Fa‘%ﬁ’ dfdan the lead S@th#(kddihé%ngéﬁ%%&ﬁﬁ?ﬁﬁ the Seddhd %ﬁe wa

di rrensigﬁlh_tol er&nce of the engagenent nmenber 220 durihg novenent of e

pi ckup 1aving 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 secondsid‘é 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
,22‘7& 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 wﬂl 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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base 114, can be limted to within the clearance (0.1 mm defined between
the second side wall 227 and second support wall 252 of the cl earance
definition menber 250. Thus, the engagenent nenber 220 prevents the
engagenent projection 221 from being nusaligned to nore than the depth of
the threads 144 (0.3 mm) and the lead screw 140 and engagenent projection
221 from bei ng di sengaged from each other during novenent of the pickup
base 1.14. Note that in case the second side wall having the engagenent
projection 221 provided thereon is novable toward and away fromthe | ead
screw 140, the hinge 233 provided on the engagenent nenber 220 may be
anywher e onjé@e conpartment 222 other than the base end of the second side

wal | 227. AY8 tthe cearrncegdefimitiont imembes lna33 e torME8Y eithil
cl ear an%gﬂgeef i .nj tion menber 223 (250) frombeing di sengaged@lr%)ﬂnft H)e the

conpart aned sleapaneei definiiont hmmb@famcbydﬁéﬂdlhgiﬁ@ BB oA2the
(250) and slits may be fornmed in the inner surfaces of The first and sécond
si de walSFBPOU@IeeRIiQRard thecateondtdide olalPP2PeR IRk id-FRG. 581D % his AR5l

in FIG 21, .the base chassis 101 has connected thereto a printed W ring- 75

boar d 16¢lmifiem nember,vindicatedi titho anﬁifefd’m%éem]mb'gﬁezﬁ | {3t Sflad it@gh&%glrag

161 includes a so-called rigid circuit substrate haviig a Wi ng pa

fornmed BRBF@YY &nshapess-seotion esianilarlhaowidié NEFop@hbRfiond séieartance definition o~
|

various-el eetronic -(farts such as-a connectorl 62 for connectlion 0

i binemhernd has ' behy -
(f1 exi bmebemi2Y and bas formad tnerebadiren ahd SeBbhd sl Wil 28980t 357 in

di sposed on the lower half 9 of the device body 7.  AS shown
e e ot chasare 08 and TAE BorT O RO SRR Al AR
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
b-;:nt toward the second. side Wall"22_7. When the clearance definition member 250 is
ho'used 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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fixed with binding screws at the lower side to the disk tray 5, the above
optical pickup wunit 6 is held tight between the cover nenber 90 and bottom
pl ate 91. The cover nenber 90 has formed therein an opening 166 through
which the objective Iens 108 and di sk table 18 provided on the opti cal

pi ckup unit 103 are exposed upward. The opening 166 consists of an opening
166a formed generally rectangular correspondingly to the noving range of

t he pickup base 114 to extend fromthe inner circunference to the outer
circunference of the optical disk 4, and an opening 166b fornmed generally
circular correspondingly to the shape of the disk table 18 and

conti guqQus to.t Lnpner-circunferential end of the rectangul ar opening
166a. %#§®¥“thlﬁﬁ%gr %ﬁﬁ@éﬁ-QO has forned thereon an abutting portion 167
the top of gpe.kgptoréﬂous'ng 145 for the feed notor 141 on the pickup base
114 formed SHEEDLAR dhecHasementionedabldasancd definkors onembse 8! (B ARjvad
fixed mﬁih screws 135 to the upper side of the base chassis 101, the disk
table 1§ %ﬂﬂ%ﬁéﬁﬂt{%‘mﬁ@b Qwillnwopk csufollosar  Tt4s aCumd® hekd ERitedhe
upward thro he qpening 166. Al so, when the notor housing 145 for the

f eed rm{%‘f(’fﬁigfp Gt 4 islropped byimistake, thepitkuptbase Far wilpGuikkTy shlE onANe"
menber 90.,. cl.o egﬁgihe oBenings-1-42 I n the upper side of the notor

housi ng SIS SHAITS 105 and 106 @ad astdroppimgrienpact fis epplied irl e digidiokdSr fpekeag | 0

t he not or .haoyusi Hg 45. \Wen the base chassis 101 is housed in the

conpar t feAt 3¢ tomeotiiastow dajn FIG. 3% svonexhar dbehat0HAE B5e Qggﬁﬁfﬁ%?g‘e
i'n

opti cal ,di Stk 4 }.grou h the opening 16 in the disk tray 5 as sho .
36. Nan@i§otqmef arenler thirdcdse; the dgheetd 074 bR left GREDI Yot he sSbBRE

the cover, menper 90 is fixed with screws to the base chassis

side w 327 of the engagement member 220 will 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 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 cl§arance 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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101, it is closely attached to the base chassis 101. Thus, it is bl ocked
fromlifting fromthe concavity 15, and prevents the main surface of the
cover nmenber 90 and the end of the opening 166 from scratching the signal
recording surface of the optical disk 4. The above cover nenber 90 is
formed by punching an alum numplate. On the |ower side of the cover
menber 90, there is disposed the flexible printed wwring board 119
connected to the pickup base 114. On this account, the cover nenber 90 is
prepared by punching the alumnumplate in a direction fromthe | ower side
toward the wupper side with a consideration against any burr which wll
possi bly, spoil the flexible printed wiring board 119. Thereafter, the.

cover metaRsk ob@.1 mmebThesefort cingthe dearaseed dfinitiva Iﬁeﬁmeg Qg@?ﬁleas!?:@oﬁé o

the perineter thereof. The bottomplate 91 is also formed by punchring an

al um nuri¥pll &27. offthe engagament mtomiStt 2205 is BoaWD B ToRGlg e 'sebohd B | S

fixed wwth screws to the 77 conpartnent 21 fromthe | ower _ ase
chassi s W81 33 wfebiciengapement mpanbere?20- Bhwat-thBgesh Sk W0 Al Sind e
81 T H-CH se

bottom plate 91 itself is connected to the base chassis

chassi s dleagance definition drarnbét 2501isketid! A edonEl A eln W icliSiment,

menber %g.t‘aThetﬂ:oncavi ty 15 for housing the dis he pi
and dis PR thel gngagement prejdction fA0e ah 'R, <t L. '
ge prefdction '2000e ah rRHGAs ffhoﬁeﬁﬁy %ﬁ?{%@i gge tt&ﬂtge

cover nenber 90 is forned_ generally circular. As own 1*h _
fared general Ty reoar: e gt Pt 2 SR GOMERLI il Bifopn

r.{o.nt e &SG&I@CW H_rrated toawithii ¢he clearance (0.1 mm) defined between the second
side wall 227 and second support wall 252 of the clearance definition member 250.
Thus, the engagement member 220 prevents the cngagement projection 221 from
being misaligngd 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 beiﬁg
diseﬁgaged 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 seco.nd
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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extend to over the opening 16 formed in the concavity 15. The first wall
170 has a constant clearance C defined between the | ower edge of a wall
body 170a facing the concavity 15 and the cover nenber 90 exposed through
the opening 16 in the concavity 15. In this clearance C, there is provided
a projection 175 extending from the |ower edge of the device body 7 toward
the concavity 15. The projection 175 is provided to prevent the cover
menber 90 exposed trough the opening 16 from being defl ected toward the
signal recording surface of the optical disk 4. Mre specifically, the
disk tray 5 is formed fromrigid PPE (pol yphenyl ene ether) containing
glass in 20% the base chassis 101 of the optical pickup unit 6 housed in

the di skoarda}6b hayinganddivier oirciit oforfried) thegésh.t Mehe O%I%teﬂ'emﬁ g Woabd ¥eH to

t he upper_ side of the base chassis 101 and exposed through the opening 16
i n the isichidesta soycalledsrigd chdufirsmbsabtertiaving 6Avirind\paRbd: foriRddheleoh M 5-

base chassis 101 and 78 cover nenmber 90 are forned fromdifferent
mat er i dias, meusiedam thetwirimg gattrsaldd vheapas bleckdn® aﬁﬁﬁé-%—h&f‘&s ?fcehia&ﬁ?ﬂélz PP)

t hermal expansion fromeach other. The |inear expahsion coefficlen

i s abouior Zogneotich Of BieFPC (fiteible pfin®IdUETHEWI 25 naiait
that of iron is about 1.2 x 10- SInﬁC Therefore, as ttﬁg recorper?(gl aye

i s put Hoard 13plispused onathe Ibherdiabho bf Bk devib@B8dyhassi s 101 and cover
menber 90 have hi gher tenperatures, these corrponents will be distorted

di f f er ent | YAS showaaith FEGISer 15luadt ggdwlﬁﬁrtﬁél%%et %ﬁgﬁgﬂﬁnﬁgﬁgﬁm ed with

coefficient fromeach other. Mire specificall cover

nmber béndi rdves tonth
{Tgwarezi t hemg;Etc i cal t di g ku ?ﬁgé Oglg% g%i%ﬁgﬁkq@ﬁ%ﬂlwp&%@gﬂa y ge%nfgnt o]

sl'i di nixedueith bindingserewgaathe REAGEidS o the disk tray 5, the above optical pickup

and

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

‘from the inner circumference to the outer circumference of the optical disk 4, and an

~ opening 166b formed genetally circular correspondingly to the shape of the disk table

18 and qontiguousl-y to the inner—circumferential_end of the rectangular opening 166a.

| A}so; 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 Iens 108 on the pickup base 114 are
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surface of the optical disk 4 received in the concavity 15. The first wall
170 has the projection 175 fornmed on the | ower edge of the wall body 170a
and thus the cover nerber 90 abuts the projection 175, which permits to
prevent the cover nenber 90 from being deflected toward the optical disk
4. Note that the screws 135 fixing the cover nenber 90 to the base chassis
101 are nmde froma liquid crystal polyner lower in contraction
percentage. Therefore, the screws 135 limts the base chassis 101 and
cover nmenber 90 frombeing thermally distorted. The second to fourth walls

171 to 173 are forned to rise fromthe concavity 15 in a generally

circul aryg: Next . .the FPC 23 which connects the disk tray 5 housing the

opti cal dﬁllt %&%ﬁpuﬁw’fd glrm;lgﬁlhe opening- 166.- - Also, ‘whetnthe! M6td¥ Hds \M% lf@gth

boar d 1%@%%}” deq4ﬁn the lower half 9 to each other will be destribed. Ks

shown in- otgy f@%@l‘?@arﬁ@@ﬁnhblabuﬂi@gﬁﬁfb@méﬂ tHeScdig! H8EHer 90
ar

first-eg:f -second arnportions 180 and- -i-8-i-both -being- |1near,
it

-adj ace PAPSRIES 147 tethehupperesideasfithe hoidr Hihsper g Nl 82 L0
connect j;on_of theﬁf' (st and second arm portions 1805%11?%1#%;%%%(:1&8 er.

The fir S1° BREREYE of the MélﬂGhmdeGhintl’ftema(ﬁ%cﬁﬁﬂqag 2@5_60f a connecti on
2

183 for cogpectjion to a connector (not shown) provi on the bottom of
the printed W53 H5 bassshassis, 1Qinis hosseat hﬁﬂi&%ﬁﬁaﬁﬁeﬁﬂ@l%ﬂh@@gs@&%
thereo:‘,\’}lilae C?pov\[ie{er[@lea )&184 to | E}:ease the rigidity of the armportion 8.
As showr i fHYE I Mnfaces ditectiynheosptical 804 BaGus g 16 1592

‘rejnf Or&iSEtPQ’ _he cover lay 184 direct e% t owar d t%ﬁ%ﬁ;@%ﬂ@% 184 Jtﬁe
- Gisk udy 5 as shown 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

. ‘

The above cover member 90 is formed by punching an aluminum plate. On the
lower -sidg -q‘f the cover member 90, there is disposed the flexible printed wiring board
119 connected to the pickup base 114. On this account, the éover member 90 is
prepa;?d'by punching the aluminum plate in a direction from the lower side toward the

- upper side with a consideration a-ga—inst any burr which will possibly spoil the flexible
pnntedwmng 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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9a of the lower half 9, and is connected to a connector provided on the
bottomof the printed wiring board 17. Since the first armportion 180 has
the end portion 180a thereof inproved in rigidity by the attached cover

| ay 184, the connection 183 can easily be connected to the connector on
the bottomof the printed wiring board 17. Also, the first armportion 180
Is fixed to the lower side of the lower half 9. The second arm portion 181
connected to the first armportion 180 by the connection 182 has forned 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 5. As
shown in FIG 38A, the second armportion 181 is folded back at the end

por t i on CorBRHtMERAZ themothe lowenfsiddieof aner bial fchgsﬁleq’fétﬁﬁfeg%goaﬁ‘g@{egr

the disk tray 5 and thus the connection 186 is connected

162 of 1EREtment 21 of thadisinitayes, 30yl 6% b IAER"G) DR driedd ol o

fol ded back at a point (indicated with a referenc

open endh®baseehassie Ohawithdthe sl chdshiR: FOF BothPheAPOLL] Bkl 8s:l
has- att ached-t hereon-in-a- position sonewhat sgﬁhglgcﬁéﬁégaﬁ%?&gﬁdb%‘?@i on
181a t oldtg Xnendcoverancabed 8. a cover |ay 188 which. enhances the
rigidity of the second armportion 181. That is, the second arm 181 is

- [ iedsomgavity tli5efop drdusay . it et ' 186
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that of the other portions including the connec . ove
second-waHm17ortoi 1513 WRBikhi g Formbi gefetMy e igl t om of the lower half 9

The first wall 170 is formed at the side of the front end 5a of the disk tray 5 to
extend to over the opéning 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 devi¢e body 7 toward the concavity 15.

‘The projection 175 is 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

cther) containing glass in 20%, the base chassis 101 of the optical pickup unit 6
' hous‘ed- in the disk tray 5 is formed from iron (Fe), and the cover memb;r 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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but is novable fromthe connection 182 into, and to outside, the device
body 7 as the disk tray 5 is noved, as shown in FIGS. 38A and 38B. Al so,
t he bending 187 of the second armportion 181 shifts in the noving
direction of the disk tray 5 as the latter is noved, as shown in FIGS. 39
to 39C. Noté here that the length of the portion, not fixed to the bottom
of the lower half 9 and fornmed flexibly deformable, of the second arm
portion 181 is generally a half of the noving distance of the disk tray 5
and the boundary thereof with respect to the connection 182 is generally
at the mddle of the noving range of the disk tray 5. In other words, the
second E&g%gortign égl h?s a necessary mnimumlength for the novenent of
the dis yednger 2 lare torendda o diffeehnb mAsrislRerdbskitdieYami b d
the 81 i aodEBoisnt if s Himr . . second ar rlr%ﬂg’olr‘%r)g%m%%ﬁi %Iﬁirrg\ﬁ/'lesoﬁ?%?em
out si de RS inearf themyiah A fofihd N t he
PR onSER ottt TR ik Spbfifon, .

connection 182 fixed to the bottom of the | ower and

‘base en@opBicipnh of SPBE! henbobt 28! = t-l@ﬁﬁnﬁb@wmlgﬁ:egq%ﬁuufg%ggé %WP?XI i7‘ .

Al so, when, the second armportion 181 is mov éa
housed 10n/mm¥e, atel/ilme obirdyi i¥ abbih] beadipny gﬁoéhe end portion 18la thereof
havi ng t he jrgonﬁg‘__ection 186 fornmed thereon. ﬁ re specifically, when the disk
tray 5 is eflberafdre, asahe sectedetplagerilGe 7 ortion 181
has theqﬁnd. p&rntiocrll 181a t her eo? gjeect eﬁ?gm&? ?%QS?%@aqﬁg\fﬁ%lghﬂg basgng
t he benehasgislBI1 and coverthentah 90 R RORMEE} i spehown in  Fl G . 30A.
B i R0 Wimnnents il be

Next, as the disk tray 5 is noved into

second distarpest differen@y from@ash ofheiedud & Eiﬁ&%nggsvincﬁnga(}déﬁpzhsforﬁecc?e ' gfe%

187 shifts
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 1702 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 cbver 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 90vﬁ'0m being thermally

 distorted.

The second to fourth walls 171 to 173 are formed to rise from the concavity 15

- a generally circular form. |

B Next, the FPC 23 which connects the disk tray 5 housing the optical pickup unit 6
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toward the end portion 18la as shown in FIG 39B. Then, when the disk tray
5is .fully housed into the device body 7, the second armportion 181 wl |
have the bending 187 fornmed near the connection 186 as shown in FIG 39C
As mentioned above, in the second armportion 181, the portion thereof near
the connection 186 is relatively lower in rigidity. than the portion

t her eof sonewhat 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 forned near the connection 186 with the disk tray 5 being
housed in the device body 7 as showmn in FIGS. 28B and 39C, the | oad
applied to the second arm portion 181 due to the bending can be reduced.

Thus, ! Eadsheqintaivig bomrd 87 (SB0RIE YR the! % Hift Ol B bher Sl BT

on the FPC 23 from bei ng” broken e to a crac ng p

por t1 ondédtiibedtl -As shbWRANTIE. SCHRIFPURI bbATHAT 1 LAYHELS] ifd MRfuades,

applied thereto dueto the bending 1 forme8 near

i s not fiesterrRiocond A HoRE6nd 180 ga%si@#-%%g?—%tbgi%ﬂg&{}ﬁ?@%gﬁﬁtcEﬁ‘g} Dapifi 300

bendi ng 187 at the tinme of housing the dis

| 1,0 deeado oty ad! REjoiERG AAiRldn I8 HdEqRRERRY B Ph 195t R0 S8 Gmh°

t he bendi ng. Thus, thé sec arm portion

| engt.h, petios MO dnRUSRRS B4EPYRlY. | €ad to a reduction of the cost of
manuf acture. Further, the device body 7 of the recorder/player 1 has to be

thi nner . inen Che T Boric 160 RES foliad o e il ha RBSLF H e iheRia d AN T o
2, e S8 o By e S AR Y™

: 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 5.

- 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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However, since the second armportion 181 can reduce the |load to the
bendi ng 187 when the disk tray 5 is housed into the device body 7, the
present invention can neet the requirenent for a thinner design of the
device body 7. Note that the FPC 23 has the cover |ay 188 attached
generally on the mddle of the second armportion 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. Mre
specifically, when the disk tray 5 is outside the device body 7, a

cl earance 190 is defined between the disk tray 6 and device body 7 as shown
in FIG 39A. Therefore, when the flexible second armportion 181 is

def | ectddoginesstonil #in péitioh"es] 1 ?%Jg%e'l?atcﬁ R pHE0 GhEfFE pith B Teflenca”

cl earance 190 downward at the ti housi ng

devi ce nbheatyer71 87t Wai‘dﬂﬁeop@i’&ﬂ% m ddl e thereof between the
e ay- - of‘ﬂ?{ e- A4S,

rear - end- Sd of the disk tr eviCe- body 7. Note here that in
Second armportesetayd BhebRifh SRITRE AERTER hePh lé%eaq”%t‘?%s'i SemEwaR tote

d t th d
Thor of orox Tepat Hc End brfiof Y1 Rkald Bl %%%ec&sf ohP2AE0FHe aareis% #Bishy 7
s houggRakasithbHAdiPDIIEY EEond A forldle1 8] d Jgﬁ?toﬁe&ﬂes%@fqo a8 s

portion 181, higher in rigidity, isp f Ib ;

bel t

por 1 onrga I AERIEA S KRLOR SO R oot Brok Mo B oShlnetion [ e the”™
t HERGRITE  ShE ™ BnkThe LR L0

Fecor derReRAEE2 %&@ﬁ@%ﬂa@%@%@mﬁa&@“ 86 glﬁ&/%owrylﬁy 488 is

descr RpscHeA &P at iR MY df HRVeBHE T rtion 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 p;ortsion 181 shifts in the mbvin.gdirection'o.f the disk tray 5 as the latter is

- moved, as shown in FIGS. 39A to 39C.,

Note here that the length of the p@i-‘tion not fixed to the bottom of the lower half
9 and fimﬁed ﬂcxxhly deformable, of the second arm portion 181 is generally a half of
-the naovmg dlstanﬂe of the disk tray 5 and the boundary thereof with respect to the
conmectaon 182 is genera]ly at the middle of the moving range of the d13k 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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The recorder/player 1 according to the present invention wites data to the
optical disk 4 by projecting a light beamto the optical disk 4, and reads
data recorded in the optical disk 4 by detecting a return light fromthe
optical disk 4. As showmn in FIG 40, the recorder/player 1 includes a
spindle notor 201 to rotate the optical disk 4, a nmotor control circuit
202 to control the spindle notor 201, the optical pickup 103 to detect a
return light fromthe optical disk by projecting a |light beamto the
optical disk 4 being rotated by the spindle notor 201, an RF anplifier 203
to anplify an electrical signal output fromthe optical pickup 103, a
servo circuit 204 to generate a focusing 84 servo signal and tracking

servo siSgfend agn portiondj8dis invsel @0 Dutéife (RO ﬁ)‘ﬁ?lsﬁ'zﬁf 9?%‘33?%’ Irbgoﬁlgahgﬁr t%ie{‘ecoLP t

205 to extract a subcode. Also, the recorder/player

i ncl udedVigh Tespest €0 the spahectiom¢BRARE] 3 the BH&O@?@?@%@%‘O ﬁm&ﬁ@&sbg

the---host apparatus 2 such as a personal -conpu

recor di hgntiat @ base end portionr IS HaRLsP %@'@%%M %%12 I%% gﬁ?'@%ﬁgﬁgﬁgay % go '

correction and encodes recording data supp

a nodul ddsanwhin dhe tse208d taemnpskeion €81 e m&&{&%@%{sqgﬁg 34%@9 Pﬁ-ﬁcﬁﬁﬁqs‘j ta

fromthe ci rcuidt 207, and a recording circul

r ecor di Wgo dieadevice abiotly i70Wwith MRnERSO SIe P LA . inehudes a _pl aybac
systemincluding a dempodul ation ci ?‘g% t %egb@%%e%hufgrﬁﬁmfgﬁ § t8¢n
t he optéaennectionkl 836 foxmedrthercom0r r ect i on/ decoding circuit 211 to neke error
correction/decodi ng of the denodul ated read data, and an output term nal

212 to proMiote spbeifmaﬂg,rwa@hrtﬁgtcggk% giig%g%&%%aq%%ag fG:C r_\fgler a%er 1

furt herthi ncludes a user's control unit
si gnal thersecbaddam ti ) , St.or e ri,ous control data . etc.,
9 I portién MRTChs ﬂ?elénpﬁ%ﬁjg?}) t%%ﬁ:l et8of ejected to ouiside fhe

and a control circuit 215 to control
device body 7 and the bending 187 is formed. near the connection 182, as shown in
FIG. 39A. Next, as the digk 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 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
cornnection 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 attaeﬁed. Thus,
even whel; the bending 187 of the secbnﬂ arm portion 181 is .formed near the
C?nnect‘ion 186 with the disk tray 5 being housed in the device body 7 as shown in
FIGS. 28B and 39C, the load appﬁed to the second arm portion 181 due to the bending

‘can be reduced. Thus,'the’; second arm portion 181 can prevent the circuit pattefn
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operation. The above spindle notor 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 notor control circuit
202 controls the spindle notor 201 to rotate the optical disk 4 at a CLV
(constant linear velocity). Mirre particularly, the notor control circuit
202 controls the spindle notor 201 for the optical disk 4 to be rotated at
CLV on the basis of a reference clock froma crystal oscillator and a cl ack
froma PLL 85 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 c-an-emt a

i ght brerméthonnihicaFREV2S G ety bRSRAT duBOo P of efidd Biidfk \ﬁl%%e APE _hd

disk 4 set in the recorder/player 1, objective lens a nunerr cal

‘aper t urportion $8panding to the type of the optical disk 4 and which focuses

the light beamemtted fromthe sem conductor |aser, photodetector to

Fecorded | ntne opct ca MauN s o, f1 fedhoot e Joll Sbie MBS o o
the senthedbehdingr 18R F6mdd ndas i gas .étﬁiffh§@“ﬂ iﬁ%rrgéc§§ag§tt§%“8?q%ﬁg%ﬁé°r

laser to emt a laser light. Al so, en witing recordi )
Lo a racordhng | ovel by eoamecttnt K86 b ballie 187 S 3 FRRE UFbSsk e HiKG "
Wi te and road the pacy BuRy Y iy B85 kP rellde the 1oRE Hnplel YopmrfoctRps °
The. optreach ek g By i BerdthR et S nd bORRn LEF S0 Pl Bife 85K on
of theextra 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 S is housed into the device body 7, the present invention can meet
~ the feqeuirement for a thinner design of the device body 7.
Note that the FPC 23 has the cover lay 188 attached generally on the Iniddlé 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
) deviée body 7. More specifically, Wheh 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

83



detected light. Al so, the objective lens 108 is held by an objective |ens
drive nmechanismsuch as a biaxial actuator or the like, and noved by the
drive mechanism in a focusing direction parallel to the optical axis

t hereof on. the basis of a focusing servo signal and in a tracking
direction perpendicular to the optical axis thereof on the basis of a
tracki ng servo signal. The above RF anplifier 203 generates an RF signal,
and focusing and tracking 96 error signals on the basis of the electric
signal output fromthe photodetector included in the optical pickup 103.
For exanple, the focusing error signal is generated by the astigmatism
met hod, and a- tracking-error- signal is generated- by the three-beam

net hod the termediate pettivadthedosrtol elbhethy éhéﬁ?eﬁiéer[@@edm\fvl\ﬂ%aﬁf afThe 'ctifrfrll@ BF ﬁgg
I ng

provi des the RF signal to the denodul ation circuit 210 I I'e provi

f ocusi nhousing theatik tgyes imto the geaice b@djr:’FE} i %H%e%aﬁ%tﬁ g;%@g-at%@i @gﬂé

servo circuit 204 generates a servo signal for playba e opt

di sk 4.thpeef byteeehithaldar entllfl SRmetisk beH 4 ag@.ﬁ@@é}ﬁé%gawbas ed on a

focusing error signal supplied fromthe RF anplifier a'focusing servo

signal wit hNehs heret that iff SRUEPODE KO ok , | . o a
t racki ncg’gﬁ&reror signal supplied from C'E)he @%ﬁ%@?‘f‘?@@é@?@%‘?@%ﬁﬂb@%wo
si gnal e seicondl arinepdrtionKig1amakéPthSHENBy o b £ st Vo
circuit 204 provides the focusing and tg%bfﬁg‘%%gt&g%%qﬁgﬁoﬂ%@g?‘?

ci rcui tarim pohomH8ediighier tHaRSthef by %&?ﬁé&a@ﬁ g})gtfﬁdai'gw ‘ ’T‘h&ltb?f)gegt‘%ggrlf the

pi ckup 103. The drive circuit drives t ! . ctuat or on .
b ok, Smce o T R 4 BRI e A8 B
the badioelyd?, theamidde bf e SR0NA thPPStidiP 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 assure 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 Iiresent invention writes data to the optical
disk 4 by projecting a light beam to the optical disk 4, and reads data recorded m the
- optical disk 4 by detecting a retwrn light from the optical disk 4. As shown in FIG.
40, the recorder/player 1 includes a spiﬁdle 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 spiﬁdle 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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nove the objective lens 108 in a tracking direction perpendicular to the
optical axis of the objective Iens 108. The above subcode extraction
circuit 205 extracts subcode data fromthe RF signal output fromthe RF
anplifier 203 and provides the extracted subcode data to the control
circuit 215 which will thus be able to identify address data etc. 87 An

I nput termnal 206 is electrically connected to an interface such as SCS
(smal | conputer systeminterface), ATAPI (advanced technol ogy attachment
packet interface), USE-(universal serial bus) IEEE -(lnstituteof
Electrical and El ectronic Engineers) 1394 or the |ike of the host

apparatus 2 such as a personal conputer or the Ilike to receive recording
dat a fogepudisizrddtahd BAkBiod8EAr0 g@l‘t 0 . r- essed data
or the like firgomthe host aggpar atg aﬁE{d %rgo%jggh}/%(eigg%j#&%i’ eag{dogie" cc?ldﬁg

dat a t o ekBctd @ircaft 265 td QREAREITuBZ08s N Cﬂﬁo,?tﬂé're%@ef}ég%%ﬁg%éﬁ%og&yﬂ as

correction/encoding circuit 207 nakes an error ~corr
and pr ont aaey percnrRe SR rou TG Rg a0k By Yorr ool <R REe oY Yprige S5t "
Conver s  DRuPLL R Shelf i« BAMAH, Suliiek B 1ROLRR o RVt L irdin 58, em crvors
o di ey HeSRE oiRtuie 207 PR ek g St oLt Bhod<h fording
ver t o) CoriBties & E et R PRe. S Al pirctil; 208 i pebbsf The
pi CKUP. df3dr-cafiBcRMBt bALIRA Eith b dkCciPEfie 507 hid CRMSRiRL CrdBPhG5 ¢b°
record the medulated recording data. In addition, the recorder/player 1 includes a
playback system i;;ciuding a demodulation circuit 210 to demodulate read data from
the optical disk 4, an error correction/decoding circuit 211 to make error
corr@ctibnfdecbding of the demo-dﬁl-ated 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 mak‘e input of a command signal for the device, a memory
| 214 to store v—aﬂo&s 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
' ! lSk table 102. The motor c‘on:t_fol- circuit 202 controls the spindie motor 201 to rotate
the optical disk 4 at a CLV (constant linear Veiiecitjn. More particularly, the motor
control eircuit 202 controls the spindle motor 201 for the optical disk 4 to be rotated at

CLV on the basis of a reference clock from a crystal oscillator and a clock from a PLL
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nmodul ation circuit 208 to convert an RF signal supplied fromthe RF
anplifier 203 from 14 or 16 bits to 8 bits, and provi des the converted
8-bit read data to the error connectlon/decodlng circuit 211. The error
correction/decoding circuit 211 makes a error correction and decodi ng of
data supplied fromthe denodul ation circuit 210, and 88 provides the data
to the output termnal 212. The output termnal 212 is electrically
connected to the aforenentioned interface of the host apparatus 2. The read
data provided-fromthe-output term nal 21-2-is displayed 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 comrand

si gnal s cirovitop@fatowepthe opticaedpkdar fakaye rroﬂate(g%? talp CC%% ?@ﬁnétgﬁt ﬁhglénﬁirs

t hus generated to the control circuit 21 More

contr ol va}mcityya;ﬁatscpmhgi@@hufm\agn&@w button 213a, and in addition,
with a record button 213b to start wite of recording data to an opti cal

S#Sﬁagaseﬁ ccor ed o The S it st el BB Tk ik Sl ShinA e
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record start S|gnal pl'ayback start sign
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output of the semconduc@r 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 ou@ut 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, deteets 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 ebjective lens drive
n@chamsm such as a blamal actuator or the like, and moved by the drive mechanism
in a focusing direction parallel to the opucal axis thereof on the basis of a focusing
~servo signal and in a tracking direction perpendlcular 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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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 fornmed in an

i nner-circunferential area thereof, a programarea fornmed in an area
outside the 89 lead-in area, and a | ead-out area fornmed outside the
programarea, that is, in the outernost-circunferential area thereof. In
the subcode data in the lead-in area, there are storedTOG (table-of
content-s)- data- such as address data -on-data stored in the program area
and address data on data stored in the |ead-out area. Al so, the feed notor
141 is supplied with a pul sed voltage to feed the optical pickup .103

stepw s | s..agcqunt, fthe nory.214 stores a nunber of wite and
read st gla‘g r %&aﬁeéﬂﬁﬁg as’fsoﬁ’g%ﬁqgﬁnﬂfég%tqlﬂam frook tire pligodeteatar angadédom
a begi npy ),..0f t legd-in area to an end (OUT) of the outernost
| ead- ougH g%eél?@{ﬁ R/bﬁohﬁ’l qﬁéngzpqr & aginle.cliie focusing ertossignal is emderted birthe
the optjgal disk 4€%§s shown in FIG 41. It should be noted that when the
opti cal % f% Repe o Figthed:, apd auirackingcomsert sigmilt isomeneratad byi theithfee-beam
mechani @%I‘I% be | iﬁrﬂét ed f rﬁ__\lm moving and cannot nove further to the outer
ci r cunt BEREL OrPyshspulli mefhodyi SWhen i the, playbaciy atuide, the ®F afnplifteropoBcal
pi ckup 103,,antbgR§thtgﬂ tg a position inner than the lead-in area in the
opt i cal PEViges the REsignah o g demodplationpcirosit &40 whilsi providlisg thadodidEngat a
in the I%ﬁg-in area. On this account, the nenory 214 further stores a
nunber i CREkRE eEor signals da the serve\cinesin 2G4, t he optical pi ckup 103 from
an i nnernosi,-ciycunferentjal, position (IN of the optical pickup 103 to the
begi nni ng ( OB SEIO tEut (204 gangrateharserve sigral dat phiybauk ofGBeistical
arrived.g%4 i&g I N Bosition, it will mechanically be limted from noving
and carm ¥ 4rpoMorg, speeifically, the servo circuit 204 generates, based on a focusing error
signal supplied from the 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 sig.nél
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 objective lens 108 in a tracking direction perpendicular to the optical axis of
‘the objective lens 108. |
The above subcode extraction (_:ircui-i: 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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i nwardly. The novabl e range of the optical pickup 103 extends fromthe 90
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 pi ckup-4-03- has to accurately be--positioned
I n a-nmechani cal manner,-- -On-this account, the nenory 214 stores a

maxi mum nunber of steps (C) for the step notor or feed notor 141. The
maxi mum nunber 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 (LN, and al so l,ed to an area outer than the end position

(OUT) for a PoBPH 3@%% 1% telegteicalby icommepiedkim anOiterfaceh suetndis PRGSI | on
(aJm). &SE?%-EG areas to which the nunber of extra steps (D) is applied, the
opti cal 3 Q3] T SYSteRhaMeeare)y ATAPT dadvancedh technolpgyt Medchisenti pavkeabl e

. Inthis | % ondition, the step notor 141 is supplied with an
addi ti o’f@?ﬁffg%ﬁ"s ﬁgl@%@rﬁ@ serdal buskdBER dlnstitets. of HElsctrbat andoEkduoniof
the le SCI ew. ﬁfﬁbl cause_.a noise. As shown in FIG 40, the control circuit
215 i ndrB&Reess) 13Ef srdhediks of trthost apparams Brsockssiangersohal) coripeter be the
control,.the systemoperation in response to command signals supplied from
the usdik% t(?oﬁ‘?‘?‘eéYe prdipg daga deowendin Ha@, mbvié héatap rdomputet | progidm215
counts the positions of the optical pickup 103 taking the beginning (rETOVE)
of the thFTPQ‘@ﬁS datgror thedike frpuitheftmsoppparatusd? atd provideitks seshlidde
contr ol cir(rgﬁuia 215 tﬁfgppl ies a power to the on-core coil 44 to cancel the
magnet FECPGIRGCalgitothe eppgeormestionfencoding tiecyit 26Fer 45 magnetical |y and
t hus di sengﬁlgi ng, t he )

© 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 eighttoten 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 pickap 103.

The demodutation circuit 210 has similar conversion tables to those in the
modulation circuit 208 to convert an RE signal supplied from the RF amplifier 203 |
from 14 or 16 bits to 8 bits, and provides the converted Ebit 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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engagenent nmechani sm 20 of the disk tray 5 fromthe engagenent concavity 11
of the 91 device body 7. The recorder/player 1 constructed as above
functions as will be described below. In the recorderiplayer 1, the, skew
adj usting nechani sm 109 pre-supports the pair of guide shafts 105 and 106
at the opposite ends of the latter. The skew adjusting mnechanism 109
adjusts the inclination of the guide shafts 105 and 106 so that the |ight
beam projected fromthe objective lens 108 will be incident perpendicularly
upon the signal recording surface of the optical disk. The elastic nmenber
126 di sposed inside the housing 125 for the skew adjusting nmechani sm 109

I s hardened wﬁ’géﬁgg adhesive 133. Thus, even if the elastic menber 126 is
pl ast i cBI9Y¥deRtis daty to the optputoiepminali 13, byThereutmiit tstnivgl 9406w elericAlhg
skew adj usti E% rreciggni sm 109 can maintain an appropriate inclination of

t he gui é‘é“‘%ﬁ? to fhe aforemegionad interfaee efothe/ Indstyappatatus 2. dThE readidada i S
ejected to,qufside the device body 7 for setting an optical disk 4-onto
the di sREY ‘g%é%@ﬂﬁher@#@uﬂ@’mﬁnah3-1—?5iiwdis'pla;yeﬂieﬂ;&aﬂénik@r-cé:ﬁ{e@%&ﬂe%b%st '
direction of arrow E and thus the device body 7 is in touch with the stop
wal | 812RRasHug danshcanusrteaddiy aspgakerdatesimoandibie fad.19. A so, the
engagenent piece 41 has the abutting portion 51 thereof pivoted by the

pi voting-r aﬁ@f‘e“ﬁfrﬁ comigol pnisj 23 gemeratesofaridws @ntaianddsiphalefoft dpefhtiddor
directi on opposite to the direction of arrow D and this the engagenent

por t i orfhggecarderplayne l dand pravcided the signahethu® generatad B thedbordth! cRRERIAENT
projection 11. Therefore, the lower half 9 of the device body 7 on which
the enddgesprttiqulary dhieouset s contpowhit X 3ujar prvided il andhieks buddn 3195°

di sengaged from each other, and the ejection menber 30 forced by the coil
spri ng aad 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 10-2; 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 apparatti_s 2, the gject button 213a, record button 213b, play button 213c and stop -
_button 2134 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 thshke, for example, to store vari-ous 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 14 i‘(Ste;p 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

mner-circumferential area thereof, a program area formed in an area outside the
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92 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
optical disk 4 is-net 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,
t he engagenent projection 11 provided upright on the |ower half 9 noves
forward in the direction of arrow Hin FIG 19 until it gets in touch with
the armportion 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
I's thus pivoted, the pressing portion 72 of the pressing piece 46 presses
the contact.portion 57 of the pivoting piece 42 to pirvot the pivoting piece
in the ‘E‘ﬂ‘i‘H&aF?ﬂa %Eﬁ@sf%‘-w frpa ﬁmnmJ iomtside ther progEamnateaGthatdis, Thethe
pl unger 4% connected. to the connection 58 of the pivoting piece 42 has the
i nsert i SFSIRAStcHumEranid aren thereof. ddapthiersubcote date othe lead-in 4fezafifere
magneti cal l@%}{%t ct ed by the nmagnet disposed in the on-core coil 44.
Since t REC SEREdctOboitablarofroptentintetacomitnat atdrésst 88aPee Saikd) gtcRed tih Mhe’ 2
of the Pressi ng piece 46 has the protrusion 60 fornmed thereon, the
pressi nGTYFERL A angh addresssdatacomprdata stired if0thieolendsduiti atehy BIYO! theNRed
pi votin ie%g 42 in the direction opposite to the direction of E and thus
perm t oL LA desunplied with a pulaed enliage ttoefecdubeeiptionl pickup Id?s@,?wtiﬁ_e
coil 44,_ Al so, since the slit 61 is formed between the contact portion 57
~and confEcthioaceomnt, themnemeony 2ddtstomestd numbeér b verite dndaebl ¥tepdi 0 &aﬁﬁeé& e,
t he pi \elgé‘l ng piece 42 can have the contact portion 57 deflect even hen it
s exces I Wevipgihenptisabpickup 0D ésarange Getn AbegibbingREIOME) GOtHedeaRSR" b
e
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. (QUT), 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
irmer than the lead-in area in the optical disk 4 so that the Qpﬁcal pickup 103 can
positively read TOC dats in the lead-in area. On this account, the memiory 214

- further stores a ﬁuber of steps (B) required for movement 6f the optical pickup 103
from an innermost-circumferential ?osiﬁcin (IN) of the optical pickup 103 to the

beginning (HOME) of the lead-in area; - When the optical pickup 103 has arrived at
jts IN position, it will 'mechanica-lly be hrmted from moving anﬁ catnot move further
inwardly.

The movable range of the optical pickup 103 extends from 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 agai nst
theforce 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
engagenent 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

dirrecti . H.in FI.G 20 while pivoting the bevel 49a fornmed on the
end porti g%ggt%lﬁégﬁrg%g 4d pesifign @hake thatend OV D) 1of rthe Head-diut egt4, 0l

opposi t i rect.iaon of arrow D, and is engaged on the engagenent

port i on&%@ Eﬁﬁg&%? F?Bhﬁﬁ%s@‘clqlﬁﬂof’ eattreadedate firom ithe bpticalf diskel, dadithas Brdy 7
are engage o&%’?ﬂaiﬁ %'ftager. As shown in FIG 18, the ejection nenber 30 is
pr essed 5k PAYOIR {H3-Dagde agsyratelyabe positionediiara-tmchaficab chammeps ©Oavwaid
the fraqnt Enggﬁa whi | eafﬂgpressi ng the coil spring 28 by the flange 30a

t owar d FHEUFR bt TEHBOTa2 1 Shtoees @ meaximup orumber aftstépe(G) fig thefstdpmobdrsit
end 5a£i S retta_i Egﬂ by the conpartnment wall 29a of the spring conpartnent
29, t hdELAOEn LA L, " Thei maximumammber ofsteps (Epimdnde dyuhiter ldfanea s to
mai nt aiB the .. force for forcing the flange 30a toward the rear end 5d.” That
is, thé di 4Pl alp Bn *Eﬁ@d@@@rm@éhgagmxmnstﬂmhﬁfefmwpm@dﬁm $gF hght
on the_| ower half 9fo to the 94 engagenent piece 41 while forcing the
lower RIPHYVS 5ival pfi the pptipalepickep, 103 chiti thei mnermost-circumferential position

(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 steﬁ 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 HIG. 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
cirenit 215 counts the positions of the optical pickup 103 taking. the béginning
(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 -forcl:e
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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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

pi ckup 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 18la of the second arm portion 181 and the bending 187 formed at
the rear end portion 181b shifts into the device body 7 while noving
toward the end portion 18la. Since the FPC 23 has the cover |ay 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 en&l ‘ﬁorhi an & b. Therefore, when the disk tray 5 once ejected to
out si de%THEC8BGY de body 7 is housed again into the device body 7, the
second arm_portio 1 is_prevented frombeing defl ected at the

hi gher - ri gi t% §P50F ayeh 1 Constructedastabove fehctioishes wilbbe deseriticdilbelvti | e
the rear enﬁiél ortion 181b of the second arm portion 181, lower in rigidity
and nore fl: rgcorder/playier dn dhe skewiadpstinpmedhamism 108 preiev e \palr

Al so, .\M}en the disk tray 5 is fully housed in the device body 7, the second
arm pdi geide1dnfiss1Qr and (10@at she wpposite ehds roffthe dager., nunie kR Adjaghig t he
connection 186 wth the connector 162 as shown in FIGS. 38B and 3€3C.

Howev erMeehaan 9 adigstgithg inelination pbthe giride shafts 10§ agdriOEd diat URSlighf

the segond armportion 18.1 is lower than that of the portion sonewhat set
back t (REFYProjEcted fhew therobjectivhéers 108 wilivies incident ftpésdist: nite i S
possible tqQ reduce the |load applied to the second arm portion 181 95 due
to the SHEHATAgErdmME:pefageof threopticalndisiy nhherdlastic 4B bR 26 Eipbied MgidNd
portion 18la thereof from being cracked to break the circuit pattern forned
i n t he thgobousing 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.
. Inthe recdrder/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 thé device body 7 is in touch with the stop
wall 81 provided on the disk tray 5 as shdwn in FIG. 19. Also, the engagement piece
41 has the abutting portion 51 thereof pivoted by the pivoting-range limiting
. projectien 55 of the pivoting piece 42 in the direction opposite to the direction of
~arrow D and thus the engagement p@rﬁi.en 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 fray 5 are

disengaged from each other, and the ejection member 30 forced by the coil spring 28
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i ncorpor

23. Al so, since the second armportion 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 bendi ng 187 at the
time 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 bendi ng. Thus,
the second arm portion 181 may not have any extra length, which wll
advant ageously lead to a reduction of the cost of manufacture. Further, in
t he thin-designed recorder/player 1, since the height of the space where
the FPC 23 is limted to.the maxi mum possi bl e extent for housing the disk
tray 5, ndi,ng.187 shoyl d be nade to have a |arger curvature and thus
t he Ioa@rbg?qﬁongﬁ § émj}8§¥9ﬁqeﬁ the re¢aaryall 9atedithe dowesha€® abtiRgahsdigy M
portion 1815can. r ce thcige | oad to the bending 187 when the disk tray 5 is
housed itHo” thEIegEA oW ofghs devicerkodyVesent invention can neet the

requi r ement %F’ a thinner design of the device body 7. Also, in the

recor der/ pl ay&fFtAn ?E’féef’é@%él'ls*rﬁﬁtmrplmmmewmwty1F33§f tHePdRE edy 5thR1
begi nni E’g gd—qg/ﬁi_ of_ the lead-in area. Since the recorder/player 1 i's to be
_ § U5 Sok% wiredugedabuithe wserhings thetddviek WodyPT! e @hghhenbhte,
It may ossi.bly be applied with a vibration when the porta’bl e apparatus is
bei ng” cBFPIEEHOB1]; Rmvé&ﬂ Hipright eortlietiower HAIRD hbees fisrivadd RATRE ldﬁre%tihﬁ‘c’?ﬁ‘g
t he recordergﬁla_ 1 built therein is being carried with an optical disk
4 bei ng?H8W ghitt KEGdi8 mngil dyges inttonsh Wiktethe ardh pobddn 40\6-fl7thé?r@£k,in%gi&@y
applied %o host apparatus 2, will cause the optical disk to
ratt | ed¥oTHad § & B poreen 70ris thes ppidtediin disdirdetishef oG ﬁﬁFI’d}.i?@’ 8

| ar ger &{ the outer_circunference. On-this- account- the recorder pl ayer.
|-is deSi%an RRrBendiths thos 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

B | 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 poﬂi:on.57 put into contact with the pressing portion 72 of the

. pressing piece 46 has the protrusion 60 formed thereon, the pressing piece 46 can

press the protrusion 68 to positively pivot the pivoting piece 42 in the direction

| - opposite to the dé‘iifeetipn 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 conlzéct 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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the present invention such that the optical pickup 103 is positioned at the
inner 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. As shown in FIG 42, after the
recorder/player 1 is switched on in step S1, the control circuit 215
drives the step notor 141 in step S2. Mre specifically, the control
circuit 215 applies a pul sed voltage equival ent to the maxi nrum nunber of
steps (C) to the step notor 141. Then, the | ead screw 140 connected to the
step notor 141 is rotated and the optlcal pi ckup 103 is noved stepw se to
the end588™E on (OUT) at the outer circunference of the optical disk 4.
In the rec ger/ ayer 1, if a vibration is applied thereto while it is
being carri PE4D pad I{llﬁom)g myep@sard)hyld’rpvmte@wm thepidirgetidn om
t he begi nni ng (HCNE of the lead-in area toward the inner or outer

ci r cunfRPRINE & thendireghion of agiok B in JGEN20 againsh then fercendf tHeheorsioapedtdt or
141 is applied with a pul sed voltage equivalent to the maxi mum nunmber of

steps (SPfIR%sH! t s fiopivatioigtiange Hmiting projection &5 of the pivoting pactesAZRs

(A in FIG 41, of the nunber of steps (B) required for novenent of the
opt i caIPlb'PEQdJ’(Sl thealirecsion eppasitedorthstdincatmundfaeowi B thecaigaigement Wiedeat t he
begi nni.ng_ (HOVE) of the |ead-in area and the nunber of extra steps (1)) at
the i ndérallowedie @ivoton an inuraseceramze i the direction REartd® Bt &R Hehes tHd 1
Is driven until the lead screw 140 rotates idly after the optical pickup

103 i s RBagamicahpostion 48 ispositionedrowi thg teyimpcorbiths theéngagesichi projédhidd) .
the end position (OUT)- off the -optlcal pi ckup. 103 can p03|t|vely be

i ndexedl 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 ﬂ_lc 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 réar wall

- 9a of the lower haif 9 and moves toward the front end S5a 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 292 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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Note that when the |ead screw. 140 is rotating idly, it will cause a noise.
However, the noise occurs only fora period corresponding to the sum of the
nunber of steps (B) required for novenent of the optical pickup 103 from
its innernost-circunferential position (IN) to the beginning (HOVE) of the
| ead-in area and the nunber of extra steps at the inner and outer
circunferences and the nunber of extra steps (D). Therefore, the noise can
be suppressed to be smaller than that when the step notor 141 is applied
with a negative pul sed voltage equivalent to the nmaxi mum nunber of steps
(© in adrection fromthe beginning (HOVE) of the I|ead-in area toward

the i nneigmst.sclcunf erential position (IN), for exanple. Wen the end
posi ti oﬁéffé%twg‘tée 8&‘?@? forcing the bawes half<g towatd,thedent ehd il iand Btigp
S2, the Lok - |t,215 lies, in step S3, the step notor 141 with a
negativeﬁlﬁg?}leg%gg\}éﬁwacg%evé&%ssgygnt to the maxi mum nunber of steps (C).
Thus, after Ag%nsglgt i gtsl g}(ﬂc{kup 103 is mechanically limted from noving
being the inner P AP cHitreleht? s howsad arte\ha-kievideepodpt Br tHel FRG. 23
driven I, 4 ead .. sgrew 140 rotates idly, whereby the
i nner rmg:?{uél B‘riéﬁgjf ?@Pﬁcﬁfpi‘ﬁ&‘ﬁ?@ﬁ & hoysest int the diskttiayal .andi theuprid®@d wath
posi ti Vﬂo\éﬂ?eﬁ aﬂgexed Noéle hat when the | ead screw 140 is rotating idly,
it owill Cause atfbosed ong "‘l—iﬁ%@leha,lft%@frthesbvdrm:body(?nisydéﬂectadmrﬂigcbnd
corresp - Q t nunber. of extra steps (D) at the inner circunference
and ¢ hoBRRige 38T g Ene SEd @ Bortion 485 end dbe bbading T8 7ot atd NS Ehoey
I nner nogt.-.el [ erence position (| of the optical pickup 103 is
poSi ti vébg?(%’lgg#%f ' Hfostfl%@ewe b%’ dowmhilemeving ubivazd o bBftion 18356P
S41

thestd@Pine 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 tray 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 higher-rigidity 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

| Pm:ti-m 181 is bent (indicated with the refereace number 187) near the connection 186

with the connector 162 as ‘s_ihown- in FIGS. 38B and 39C, However, since the rigidity

: ?f the portion, near the connection 186, of the second arm portion 181 is 10Wér.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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notor 141 with a negative pul sed voltage equivalent to the nunber of steps
(B) required for novenent of the optical pickup 103 fromthe
i nnernmost-circunferential position (IN) of the optical pickup 103 to the
begi nning (HOVE) of the lead-in area. "Thus, the control circuit 215 can
positively nove the optical pickup 103 to the beginning (HOVE) of the
| ead-in area. Also, the control circuit 215 sets the beginning (HOVE) of
the lead-in area to zero, starts counting the pul ses and starts nanagi ng
the position of the optical pickup 103. The recorder/player 1 operates for
witing recording data to the optical disk 4 as w | be descri bed bel ow.
When thﬁ g§§ gp gh he eco d button 213a on the user's control unit 213,
recor di 'd t 4 Qfﬁe ﬂﬂ%’ﬁﬁ%m@ranmq:lor&@ﬁ 181 the preceitddie/ hayer
nde goes, in the error correction/encoding circuit

1. The é’re'f ﬂ% dataf&

207, anP thezeed Bamy %Imgrﬁ;@@lmdgtmbmaksho citicni} patteth forinedeincthe FPC
opti cal glsk 4 currently used in the recorder/player 1, and next in the
nmodul at% circuit 208, a nmodulation corresponding to the type of the
optical disk 4. The duI ated data is recorded in the recording circuit

209, and t HettOs FHHG Bt sesandearsppoction disdkreautes th heal ap mme@ du@%o
pi CKUprﬁ%lFB'%ﬁgldO#eCt to the recording | ayer of the optica sk 4, a light
beam e drit/t frrmeshpewn thec conndctionr 186\dit hig iortheteysay e t6 e ase the
corresp ndlg‘g o the type of the optical -disk 4,- detects a return-Iight
fromt between thy 9ﬂﬂ¢qﬁ10trhb86 epdibealdind $R74t thewies of hblahehe sk ©

conversion_of t detected | and. provides the resultant ectri cal

fS Bgﬂil :E deftig:hs' 3?51;“&1 ?gcfl ngl g‘}iﬂgrﬂﬁ Sfﬂ;i#gleftgﬁ&logﬁ?agyigi gtggmersietﬁgngear%
ci rcui tPOFEgn 81 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 heusing the disk tray
5, the bending 187 should be made to have a larger curvature anﬁ 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 normaily pesitioned at
the beginning (HOME) of the lead-in area. Since the recorder/player 1 is 1o be
 incorporated in a portable apparatus such as notebook computer or the like, it may
‘possibly be applied w1th 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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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 circuit in the
objective lens drive nechanismincluded in the optical pickup 103. Thus,
the objective lens 108 held by the objective I ens drive nechanismis noved
in a focusing direction parallel to the optical axis of the objective |ens
108 and in a tracking direction perpendicular to the optical axis of the
objective lens 108. Further, the notor control circuit 202 generates a
rotation servo signal with which a clock generated froma wobbl e conponent
be synchronous with a reference

of a gr agdr essi it will

cl ock from %ﬁ{e&gﬁ%’t gﬁ”@s@ﬁ%&f’@r thehost @pparstus Be wiHpianst thenopideal 204k gnot he
basi s OEetﬂ&l cﬁt@.@:5 .S rvo_sigr},al to. rotate the optical disk 4 at CLV.
Furt her nor e, e{ e %@Miﬂcg@qrgcq i 166 apticelidiskedsdes to gt mtthing) bbl£gegaome

fromthe,.}[ Lgnal and address data on the lead-in area fromthe pit

patter n&%ﬁf%}g&e t u‘éﬁi*“r%‘@@@ﬁ%dh@-aewdeﬂpla;@nuriglde@ig"@di;;Gcgik(ﬁn k8
write dgf P@%ﬁpeﬁl?ssed ..n the recording circuit 209 under the control %f t he
control “¢i PCt T 2PSentioR ich; that thecrpiicall pRkapc 63 eis positiealed aitNiHee thner
address%ﬁl&tl, be Dbasi §£}?f the extracted address data, drives 100 the

semi conductor - ase Pt £1¢ PRECH sk di wherecthel rattling -ensbé displideendritdbisnkgRiy t O
t he re&%g‘_gcing | ayer, of ‘thai optical disk 4 to wite the data to the opti cal
di sk 4. K Ph fe"&ﬁf thepptical digk 4, 28l thei abjective lemc08loNthedStioal iickvh 10y ed
st epw S&t‘ﬁ%lt he-stegm),tor, 141 to wite the recording data over "the area
bet weeroh & ke frpm geffigg iato tasichcwith enchn ottserad schetclwphcitathedi Sk 4. The

recorder/ pl aye 1 ope es for reading data recorded in the optical disk 4
as will _beg%ééewpbg’d{:g@ 6¥s 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-u.-lsed 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.

Ip the recorder/player 1, if a vibration is applied thereto 1v@rhj‘le: it is being carried,
the optical pickup 103 may- possibly meve, by jumping, from the beginning (HOME)
' 'o.f the Iead-in area toward the ner or outer circumference of the optical disk 4.
~ Even is such an c\-?.ent, the step motor 141 is ali’edVWi;ﬂa_ a-pulsed voltage equiva:lént

to the mammumnumber of steps (C) resulted from addisﬁien, to the number of write
and read steps (A) in FIG. 41, of the number of 's:tep“s (B) required fof movement of the
optical pickup 103 from its .innermbsbcircumferentia‘l pOsift_ion (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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When the user pushes the play button 213c on the user's control unit 213,
the optical pickup 103 will project, to the recording |ayer of the optical
disk 4, alight beamentted fromthe sem conductor |aser and having a
wavel ength corresponding to the type of the optical disk 4, detects a
return light fromthe reflection layer in the optical disk 4, nmakes a
phot oel ectric conversion of the detected light, and provides the resultant
el ectrical signal to the RF anplifier 203. The RF anplifier 203 w ||
generate a focusing error signal, tracking error signal and an RF signal
The servo circuit 204 generates a focusing servo signal and tracking servo

si gnal airdunefeb&sdes. OTha : p.ng error signal and tracking error signal
supplied fromthe RF anpf Fﬁisféﬁ%%, &68580{06&43018&@%1 ﬂ@ﬂhﬁlﬁal%adt&cmwilﬁg of
t he obj eotatyeidlengte: QR i S .these servo_ sjgnals. Further, the
not or cont r ol c?rcuit %%@Uggﬁgggﬁkslg ?%F%;Pﬁ%wc ¥ Jnied feom movimgveyonda
ol ock from e PorRLROVIEE, Hlegha Bhntian; (U5 ret Sbe rptisakopiokug0lbroahhe
cl oc romthe crystal oscrlTatdr, fant 5 i hel 4he R -aoplekup Ol reakhe
basi s Obobhﬁrel;ﬁbafiﬁ eg€rvo signal to rotate the optical disk 4 at CLV.
Furthernore, the 101 subcode extraction circuit 205 extracts subcode data

from the RFNwgit@@ht vjdgs _the extracted subcode data to the control
circuit 215. To rea(ﬁ%&a}% Ea{!’lgtiﬁgﬁofﬁrleévallézgﬁ &k dptatigs idlye ¢t swill acapse detreiss. ned

addr essHofeveh ethRasdise drgss. dat a i.n¢l udedin the extracted subcode
data, drives the ?@rﬁ%%&ﬁ%@t Y|f3§é1rp%1?0<§|qgrr§s@gmang tbghelsunand the nojnbet s

Scor 2 TP 80 PRI, B SRR of! o opitbising ok Fom o
Lo ettt ool ofTIN A e HotasLof eatancbs o
the optdfPihethifibér of extra steps at the inner and outer circumferences and the number of
exira 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. 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 negati\r;.e
pulsed voltage eguivalent to the maximum nomber of steps (C). Thus, after the
optical pickap 103 s mechanically limited from moving being the
innermos-tn_eirci-imfegentiai position (IN), the step motor 141 is driven until the lead
screw 140 rofates idly, whereby the innermost-circumferential position (IN) of the
optical pickup 103 can positively be indexed.

Note that whgn the lead screw 140 is ‘rotating idly, it will cause a noise,
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The RF signal generated by the RF anplifier 203 is denodulated in the
denodul ation circuit 210 correspondingly to a nethod used for nodul ati on of
the data for recording, undergoes and the error correction/decoding in the
error correction/decoding circuit 211, and then is delivered at the out put
term nal 212. Thereafter, the data delivered at the output termnal 212 is
outputted as it is inthe digital formor converted by a D -A

(digital -to-anal og) converter fromdigital to analog, for exanple, and
supplied to the speaker, nonitor or the like. When witing or reading data
to or fromthe optical disk 4 as above, the engagenent projection 151,

formed j C tment 153, .of  the engagenent nenber 120 connected to
t he pi ck@;‘)}& %%g’eaﬁﬁaﬁgv?(f@rf HRlYHoE & PerOd Gpsrespengding taidhe numaberoof extrahe

t hr eads_,144 e lead screw 140 to the depth of the threads 144, for

exanpl es,l%?% @5] &é g}%“mﬁf &!f%“%{e%ﬁ&ﬂ@h@edma afmndsaieeturtanceris wawat carbBe
formed fr .a,rigid netallic plate inside the conpartnent 153 is housed
bet ween th Gpport walls 102 158 and 159 of the conpartnment 153 with a

space, bet n the smal | er ,.than the depth of engagenent between the
engagenent Vﬁﬁ’&ﬂe@}%%wsaﬁawmfmemmm(m dofetit optieal pithupf 103 is

exanpl e V\{ltél %l ﬁﬁr nce of 0.1 mm Therefore, the clearance definition

menber PEHTSYHGTREHCH ngiep 33 tengontrel cisawiaddifeapplios)jincitep 54| She fstepred

on the siﬂ)e M%LI 153a to the lead screw 140. That is, it is possible to

prevent™PHE Feadvier 2vieB8ver BRiSedi YoJtagsp peivatnthtoatlye exmessi v stépsr ¢B) and

thus the ro%&t'on of the |ead screw 140 frombeing dulled. Thus it is

assur e§“HWAPA Hl RQVeInERt, %ﬁ\ﬁ@@P@%ﬁi Mekuptl@Befiosntin: Mnermdistoircthferential

cl earance. .de&l\@i t‘i, menber 152 can limt any msalignnent of the

engage MU bMcet Bie aptical 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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in relation to the threads 144, caused by the di nensional tol erance of the
engagenent nenber 120 during novenent of the pickup base 114, to smaller
than a clearance (0.1 nm defined between the side wall 153a of the
conpartment 153 and support wall 158 of the clearance definition nenber
152. Thus, the engagenent nenber 120 can |imt the msalignnment of the
engagenent projection 151 to less than the depth (0.3 nm of the threads
144 to prevent the | ead screw 140 and engagenent projection 151 from

di sengaged from each other during novenent of the pickup base 114. Al so,

t he engagenent nenber 120 in which the clearance definition nenber 220

(250) is; S wor ks effectively_ as follows. Even if the recorder/player 1
is dr og’b@%ﬁ%i’%ﬁ%&éﬂ P Recyiing laysasy theopticatb disk 414 tight beamhaniitddde

shafts %&%E%Q% 106 aad thTs t he engagenent nenber 220 installed on the
pi ckup_base 114 GUHFERTIYCIOE lasee andhhaiag) @ avkebormth bbdrespondinghte €@Epe2ATa
and 227Q, of ﬁh q@gﬁgﬂd side wall 227 103 having formed thereon the
engage 0 Bﬁé 5K desectypiretrndight froshthe tefflettion layuraiacdhe bfstical diskes
| ead screw 140 ar upported by the support piece 240 (253) of "the ’
mikes 4 mhatoslcbinme
cl ear anfaKgs 4 photgetec enversian ofsle deteatedt Hghf, cArib p2&vides TherREQignd t
S poss%ﬁ]ggz%o.rekieve the | oad concentrated to the hinge 233 supporting
the secBivd SieS@apl tothe BHqamplifiepr20%:nt ThaeRFi npplifiaa 203?|Wine'g&€hr9fe0?en-
Al'so, the feed motor 141, which is supplied with a rectangular wave to Teed
the pi a0 igngl, tRekingzatrer signall 40dian RBt ¢ipasl, i%@@@ivanﬁﬂcdi?mef
because_t he noto housi ng 145, is open at the top and bottom thereof.
Fur t her8* RS IgcuBgsseRvo sigmal end liecititge teverigiig 0BoMe bR B30 diflg
bottonuPIate 9 dhfgggeg on the top and bottom respectively, of tﬁe
opti cal rﬁqrcqggggl ¢ tigcking error signal supplied from the RF amplifier 203, and provides
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
;nechanism is moved in a focusing direction parallel to the optical axis of the objective
k 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 si gnal 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 rand 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

' 7' 103 accesses a predetermined address on'the basis of the extracted address data, drives
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As above, the magnetic field of the coil 146 housed in the notor housing
145 can be closed, so that the fringe magnetic field fromthe feed notor 1
can be inhibited fromadversely affecting wite or read of infornmation
signals to or fromthe optical disk 4. Al so, since the notor housing 145
for the feed notor 141 is open at both the top and bottomthereof, the
heat can easily be discharged frominside the notor housing 145. Also, in
the recorder/player 1, the disk tray 5, base chassis 101 and cover nenber
90 are made of materials different in coefficient of |inear therma

. expansion fromeach other, respectively, these conponents wll be
distorted differently fromeach other due to the differences in |inear
expansitg‘ﬁ sgucondueter lpseat 4he recomstinglevelhamd projettsr theekipler Beathern, tHdese
conponents. . Mre specifically, the alum nummade cover 104 nmenber 90 has
the walleceBEagdayemel the: optigal diskopdoiwntele duthltecthedoptindrdisk de  Apitical
disk 4, and the deflected wall 166a w |l possibly get into sliding touch
with t Heptical gickun $03rwititey- therdeaording date 1018 h@cﬁl'sfc%l?“&sd Bghy Rebpl Mokdy
concavity 15. The first wall 170 has the projection 175 formed on"the | ower

edge ofl4hetonawiite shelyracpodingndlatauevemeaheoxm Hemveen Stherinhsr 4@ outer

projection 175, which permits to prevent the cover nenber 90 from bei ng
def | ectcarPunpiaences lof topoptiadl diskd. 4 and thus prevent the cover nember 90
fromgetting into sliding contact with the optical disk 4. The

recor der / plidiperecordgséiplayears] wiperateh €oejeadind dataorecdd®al fPthecbiddl Wsioh alﬁhe
optical disk 4 is pressed, as wll be described below wth reeference to

FI G 43vilibe desspibed belowhe control circuit 215 judges whether the eject
button 213a has been pressed by the user. When the result of judgnent is
af fi rmat i vé¥heméhe user pushés 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 tfacking servo signal on the basis of
‘the focusing error signal and tracking error signal supplied from the RF amplifier 203,
~and 'co'nl..?rols: the focus and tracking of the objective lens 108 on the basis of these {
. servo signals. Further, 'the motor contrél ci-rcﬁi-t 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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215 goes to step 512. When the control circuit 215 has detected that the
user has pressed the eject button 213a, it will apply the step notor 141
with a negative pulsed voltage to nove the optical pickup 103 to the

begi nning (HOVE) of the lead-in area. Note that for novenent of the optical
pi ckup 103 to the beginning (HOVE) of the lead-in area, a negative pul sed
vol tage equival ent to the maxi mum nunber of steps (C) may be applied to
the step notor 141 to nove the optical pickup 103 to its

I nnernost-circunferential position (IN) and then a positive pul sed voltage,
equi valent to the nunber of steps (B) required for novenent of the optical

pi ckup f 3 i nnet L-circunferential position (IN) of the optical
pi ckup Otd%%‘té"gﬁ%icﬁﬁﬁlﬁg%f FEEsts ubepde datadrom theeBF signapatd provides he
step r nove t optical 105 pickup 103 to the begi nning (HOVE)
of t hg"‘?‘%aea&‘fﬁ#t%f%%oaﬁé%% Hgﬂ'éﬁp?@‘étﬁl’l Prauupdlio3Toasadidatay €k apti¢dipickup

begi nni {1k ( of t | ead-i.n ~area, the control circuit 24 -5-goes- to-
step S ' \(ﬁﬁ%é?taﬁf elerpyngd address-enrthe chasis of addreds Gatacmobeled: HEthe

magneti G .force of the magnet which magnetically attracts the plunger 45 in
order t% tEﬁCEeéﬁg‘fHé‘é? % dakh @@ eet the rmeaHemndnton laseneatdilsk playbyck lewel, and

.engage

_brgiectian 11 of the device body 7 fromeach other. Thus, the
okt iacks fieChignt Boosn 40 the dpcandéi Inyor e dhe bpGoEbAIS! 6 eedtbobmicd e de
t he deyjce gggﬁ/ A LéndeA the force of the coil spring 28. Mire
speci f -0 OPYCcal disk Ao c 1A the aptiral: pigkup 108 aeadsthiccinth Heomake optibgiddisK 4, ithe
control. ci I’_C%izt 215 hsviégg received a conmand signal fromthe user's
cont r of'S T YELIEPWItEOLY dhe step mresonildil tor meadSthe uduth iod@r ahe W€ BbtvebnCaace!l
the magnetic force of the magnet built in the on-core coil 44. Therefore,
the pi VSR WeRcizoumiersnoes efithenofical disk 4.

The RF signal generated by the RF amplifier 203 is demodulated in the
demodulation circuit 210 corfaspOndingly 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 compartment 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 me'mber 152 formed from

- arigid metallic plate inside the compartment 153 is housed between the support walls
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the force of the torsion coil spring 59 in the direction of arrow E in FIG
19. The pivoting-range |imting projection 55 is pivoted in the direction
of arrow E and thus the engagenent piece 41 is pivoted in the direction
opposite to the direction of arrow D, so that the engagenent portion 48
will be retracted fromone the noving orbit of the engagenent projection
11. Thus, the engagenent projection 11 is disconnected fromthe engagenent
portion 48, and thus the disk tray 5 is disengaged fromthe |lower half 9
of the device body 7.. At this tinme, the ejection nenber 30 is applied with
a.reaction equal to the force of the coil spring 28 fromthe rear wall 9a

P SPESRICRAD TR NGBS el 85 4 Q0L 1R BT R ekl N
wni 1 6 1SR ndseEnlh beBRR (i Pt iinction Lot o ihensds o4t g
the si deefRERdE 1407 oraRIIEVish X FetmnshoTehmER. | o o octed tovard the
ot ai nod by TRAERIE M Etnge, alndion Bresdbetnds el thasspd woitheyt forsing 4 |
pr essi i egeeihet pils o 15 d 305 Spybedul sl Fota fookodead soreme 149 v hiang
Fo 1 ndoaft A8 BRIl Biekint e feadismmen L4 diomo beingapplis sith poy wxorssres
the endaenail TS, e iAo of the Lead seew dAG Gom diing shillg. 7 e idion
ot al nERGURERBUE he Torhouron T4 cah bosratet samoathly. o Also, the Clcarance
: definition member 152 can limit any misal—ient of the engagement projection 151
: m 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 eagagement mémber 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 digengaged 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 ﬁle recorder/player 1 1s
dropped by mistake and‘ the iaickup base 114 quickly slides on the guide shafts 105 and
106 and thus the engagement niember 220 installed on the pickup base 114 quickly
| slides on the lead screw 140, both the edges 227a and 227b of the sécond side wall 227
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tray 5 and thus provides an optinmumforce to the pressing piece 46.
Therefore, even when having 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 70 intersects the
nmovi ng orbit of the engagenent projection 11. Note here that when the
optical disk 4 is ejected, a vibration will possibly cause it to rattle.
The di spl acenent of the optical disk 4, due to the rattling, is |arger at
the outer circunference. On this account, the recorder/player 1 is

desi gned according to 107 the present invention such that the optical

i S Y AR ATy B V¢
L
Gotan | ComranbR desicd) SR 200 12307 BBL AR er Cherebote.dinpinessibe
by ¢ hood vk dfe 1GRF GRARKARG B RE Bifee, 25 SRoorine Bcserand sidem I B
const AL PrERHEINERNGR 224 ERRPORE BRBSR ous other rorme it hout
0 RPN o o s o
e Y )
SPP3" it Y o B0 LS ASER Bk B8 o Hosing 165 1

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 thermél expans-ion
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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Invention is to be installed my be a portable recorder/player such as a
not ebook personal conputer and PDA (portable digital assistant), a
stationary recorder/player such as a desk-top personal conputer and
server, an in vehicle recorder/player or the like. Also note that the
di nrensions referred to herein concerning the recorder/player according to
the present invention are just exanples and the present invention may be
constructed with any other appropriate dinensions. 108 CLAIMS: 1. A
recordi ng and/ or playback apparatus conprising: a base; a disk rotation
driving nmechani smfor supporting an optical disk and rotating the optical
di sk; an optical pickup for focusing a light beamemtted froma |ight
source hyeraber 90jlest theewagn r ' . optjcal .disk
and detecting a return |i3%369?$§#?FH§%§@%@@31Bﬁééﬂgegﬁgﬂ%ﬂgdﬁga%ﬁwﬁﬁ fig a
first goptiealsdisk 4, whil _ : .optjrcal pickup. a
i Al 68 1 Py e 3R e POy Bifidher e

second gui de shaft which supports the o

first apignabeRodigs s Aihe RekLng sipposed. on - base_i. arallel to
each o?%er r adi ;?Fyﬁgga%ﬁ;eﬁtg%?%?% %@%‘%ﬁ“’%@t@?ﬁ‘?cﬁiﬁﬁz"d“' i ving neans
ui ded by t1rge ffi Nl I sha o} ve,the opti.cal picku
?adi al | yyof t%;ﬂrgf)ﬁa%lap?j?gag?ﬂggﬁb%%g@gvj ';%jfég??cﬂonﬁgg W adgﬂicﬁogﬁ‘&nwgll

el asti choRy g0 WNdCthuR"BY! WRRr Indifib&C9b Ubuts the projection 175, which permits to

prevent the cover member 90 from being deflected toward the optical disk 4 and thus

- prevent the cover member 90 from getting into sliding contact with the optical disk 4.

The recdrder/pl_ayer 1 operates when the eject Button 213a for ejection ofr 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 beg—i-nﬁin'.g (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
3 innenﬁos.t’«:ircumferential positi:oﬁ (IN) and then 2 positive pulsed voltage, equivalent
‘to the number of steps (B) required for movement of the optical picku-p 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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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 guide shafts by the adjusting screw, wherein the
el astic nenber is fixed in a skew adjusted state with an adhesive. 2. The
apparatus as set forth in claiml, wherein the elastic nenber is a conical
helical spring. 109 3. The apparatus as set forth in claim1, wherein the
el astic nenber is a hollow cylinder of silicon rubber. 4. The apparatus as
set forth in any one of the preceding clains, wherein the elastic nenber

i s el ecpickupl 103 totheweigivting TH babaEiRseget forth in any one of the

precedi ng cl ai ns, wherein the skew a justing menber is provided at each of

the opposi t Wisertltheadptidat piékupt 1 5&?{?&1 [

and/ or pl ayback appapr at us corrpr(lﬂgflﬁg %%%e%%m%@ ?‘@g

mechani aieaf die soRPOT ¢ik@gt- 2@5 ng_ro he opti cal

optical pickup which focuses i gﬁtt{g%eam en ‘t"t‘iw&ﬂp&y EF‘%&@@ ‘Jg?/

obj ect i withl ensca@BED tle ; éi’ic” Hrépeﬁeéﬂﬁ‘a&ﬁgl cal di ?Jgafly g&rt ects a
r

return light fromthe op I cal
shaft vplunges 4bnar didek 06 BgapE tﬁé eh@-ﬁgement mechanism for the disk tray 5 and

engagement 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 from inside the device body 7, the
control circuit 215 having received a command signal from the user’s control ﬁnit 213
provided on the disk tray 5 supplies a current to cancel the magnetic force of the
magnet built in the on-core coil 4. 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 projectf@n 1L 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 :time5 the ejection member 30 is applied thh 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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optical pickup and a second gui de shaft which supports the other end of the
optical pickup, the first and second guide shafts bei ng di sposed on the
base in parallel to each other radially of the optical disk; an optical

pi ckup driving nmeans guided by the first and second guide shafts to nove
the optical pickup radially of the optical disk; and 110 a skew adj usting
nmeans i ncluding an el astic nenber which provides a force to the first and
second gui de 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
menber, and which adjust a skew by adjusting the inclination of the first

and sec6hd Jjubpdheifldnge BYa.t hSined) thet émd tisre6Vat HRE sRId H?%@%&ﬁﬁr&‘ﬁ 59

el ectroconductive or being plated to be electroconductive and having a

g gggdﬁtﬁmﬁl lzsghthee;mjezaal ﬁ&helc@ﬂ compartagnt 12, the il §prings 98" AL
- while forcing-the compartment wall 29a-out toward the front-end Sa. 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.
N_otc"at since the arm. portion 70 is retained by the stopper 80 also when
pivoting of the piveting 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
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 pie,-ce 46 can be retained in an
appropriate position by the retaining member 75 formed 6n 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 inter‘sectsthé 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 czrcumfe;rence. 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 inner
circumference of the optical disk 4 where the rattling-caused displacement is small, to
thereby-prevent-the optical disk 4 and the objective lens 108-of the optical pickup 103
-or the like from getting into touch with each other to scratch each other.
In the fbregoing, the present invention has been described in detail concerning
certain preferred embodiments thereof as examples with reference to the
~accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not fimited 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
récorder/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 hést 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 comiputer and PDA (portable d1g1tal assistant), a stationary recorder/player
such as a desk-fop personal computer and server, an in-vehicle recorder/player or the
.Ilke. | |

Also npté that the dimensions referred to herein concerning the rccordér/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 comprising:

a base;

a disk rotation driving mechanism for supporting an optical disk and rotating
the optical disk;

an optigal pickup for focusing a light beam emitted 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;

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,

wherein the elastic member is fixed in a skew-adjusted state with an adhesive.

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 claim 1, wherein the elastic member is a hollow

cylinder of silicon rubber.

4. The apparatus as set forth in any one of the preceding claims, wherein the elastic

member is electrically conductive.

5. The apparatus as set forth in any one of the preceding claims, wherein the skew
adjusting member is provided at each of the opposite ends of the first and second guide
shafts.

6. A recording 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 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 shafis 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 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 adjusting screw being electroconductive or being plated to be
electroconductive and having a ground potential;

wherein the elastic member is fixed in a skew-adjusted state with an adhesive.
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