6 Jahuary 2006 - 1 DI SK DRI VE DEVI CE BACKGROUND OF THE | NyBMUag\pook. Fi el d
of the-lInvention The present invention relates to the technical field of a
di sk drive device which is suitable for use as an optical disk device for
perfornming a recording operation and/or a reproduci ng operation on an
-optical disk, such as a conpact disk (CD) and a digital versatile disk
(DVD). 2. Description of the Related Art The applicant of the present
‘invention previously filed an application for a tray-systemoptical disk
device 1, such as that shown in Figs.!35 to 42, as an optical disk device
which is one exanple of a disk drive device. As shown in Fig. 35, an
optical disk 1, such as a CD or a 'DVD, which is a disk-shaped recording
medi um is placed horizontal lprssnyrdey® ppeass 3 forned in the top surface
of a tray body 2a of a disk tray 2. Then, when a tray front panel 2b of
the disk tray 2 is lightly pushed in the direction of direction a, a

| oading swtch (not shown) is turned on. A |loading nechanismunit 27
(descri BAEKGROBND OFa(T$Hs ANMENIIMN tray 2 to be horizontally drawn into a
di sk device body 6 of an optical disk device 5 froma tray

ent er i ng~andkiedid iofg theelinverdion a front panel 6a in the direction of

arrow a which is the loading direction, as 6 January 2006
The present invention relates to the technical field of

a disk drive device which is suitable for use as an optical
disk device for performing a recording‘operation and/or a
reproducing operation‘on an optical disk, such as a compact
disk (CD) and a digital versatile disk (DVD).
2. Description of the Related Art

The applicant of the present invention previously filed
an application for a tray-system optical disk device 1, such
as that shown in Figs. 35 to 42, as an optical disk device
which is one example'of a disk drive device.

As shown in Fig. 35, an optical disk 1, such as a CD or
a DVD, which is a disk-shaped recording medium, is placed
horizontally inside a recess 3 formed in the top surface of
a tray body 2a of a disk tray 2. Then, when a tray front
panel 2b of the disk tray 2 is lightly pushed in the |
direction of d%;ection a, a loading switch (not shown) is
turned on. A 1oading mechanism unit 27 (described later)
causes the disk tray 2 to be horizontally drawn into a disk
device body é of an optical disk device.s from a tray
entering-and-exiting opening 4 inra front panél 6a in the

direction of arrow a which is the loading directioﬁ,‘as

*a,



2 shown in Fig. 36. As described below, this causes the ogyhgalygo@k 1 to
be automatically | oaded horizontally onto a disk table of a spindle notor.
In the structure, after the | oading, for exanple, a recording conmand
signal and/or a reproduci ng command signal froma host conputer causes the
optical disk 1 to be rotationally driven at a high speed by the spindle
notor in order for an optical pickup, which is a data pickup neans, to
record and/or reproduce data onto/fromthe optical disk 1. Then, after the
recordi ng operation and/or the reproducing operation on the optical disk
1, when an eject button 7 on the front Panel 6a is pushed, the | oading
mechani smunit 27 (described |ater) causes the disk tray 2 to be
automatically unloaded out of the disk device body 6 fromthe tray

ent er i ngstedeh e tFr1g. openi ngs4descihBedi betbwn thfisazads tiai ch is the
unl oadi ng direction, as shown in Fig. 35. As shown in Figs. 35 to 42, the
hori zontagppticaly disly Patoobet hetdinakitaayy21eadedhadordrziontall Ityr ayntior ont
panel 2b, which is at right angles to the directions of arrows a and b,
are formedlidk tablexafiphespipdlbemotoresin. Fromthe center of the recess
3 of the tray body 2a to the back end (that is, the end towards which the
arrow a poi ntla) the sitotuctsirpedaboty ophsuldadengpeipnge8aimpleer Aed al ong a
tray centerline Pl which is horizontal to the directions of arrows a and
b whi ch Eeeoxdiang gzeipgndndignibadnddos gangprpdegdsyg command signal

from a host computer causes the optical disk 1 to be
rotationally driven at a high speed by the épindle motor in
order for an optical pickup, which is a data pickup means,
to record and/or reproduce data onto/from the optical disk 1.
Then, after the recording operation and/or the reproducing
operation on the optical disk 1, when an eject button 7 on
the front panel 6a is pushed, the loading mechanism unit 27
(described later) causes the disk tray 2 to be automatically
unloaded out of the disk device body 6 from the tray
entering-and-exiting opening 4 in the direction of arrow b
which is the unloading direction, aé shown in Fig. 35.
As shown in Figs. 35 to 42, the horizontal tray body 2a

of the disk tray 2 and the vertical tray front panel 2b,

- which is at right angles to the directions of arrows a and b,

- are formed of, for example, synthetic resin. From the
center of the recess 3 of the tray body 2a to the back end
(that is, the end towards which the.arrow a points), a slot-
shaped bottom surface opening 8 is formed along a tray
centerline Pl which is horizontal to thé directions of

‘arrows a and b which are the loading and unloading



directions, respectively. The disk tray 2 is constructed s®;,as dae
actuated by a tray noving nechani sm (not shown) of —a |oading nechanismin
such a manner as to horizontally nove into and out of the disk device body
6 in the directions of arrows a and b. Four disk holding sections 3a are
mounted to four corresponding |ocations of the outer periphery of the
recess 3 of the disk tray 2 so as to be rotationally adjustable. The

di sk-hol ding sections 3a are constructed so that, when the optical disk
device 5 is used in a vertical posture,_ they can hold the optical disk 1
inserted vertically into the recess 3. In the structure, a shallow, al nost
box-shaped chassis 14, which is formed of, for exanple, synthetic resin,
is provided inside the disk device body 6. An ascendi ng-and- descending
frame 181TRFILARTISs &SHES tdvelvor é['%ﬁ%ék A hetie PRFHwtehe®® netal ,
is mounted inside a |large, substantially rectangul ar opening 14b fornmed in
a bottofl® 56 PoRTHR e B HESY SOV MeFRANbIM f RET SRBR hreF al | y
gourd-shaRed i.nsul ators .19 gnd insulators 20 are unted to fhe
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to four corresponding locations of the outer periphery of
the recess 3 of the disk tray 2 so as to be rotationally
adjustable. The disk-holding sections 3a are constructed so
that, when the optical disk device_S is used in a vertical
posture, they can hold the optical disk 1 inserted
vertically into the recess 3.

In the structure, a shallow, almost box-shaped chassis
14, which is formed of, for example, synthetic resin, is
provided inside the disk device body 6. An ascending-and-
descending frame 16, which is formed of, for example,
synthetic résin or sheet metal, is mounted inside a large,
substantially rectangular opening 14b formed in a bottom
portion l1l4a of the chassis 14. A total of four
substantially gourd-shaped insulators 19 and insulators 20
are mounted to the ascending-and-descending frame 16, the
two insulators 19 being méﬁnted at the left and right sides
of a back end portion léa. and‘the two insulators 20 being
mounted at tﬁe left and right sides of a front end portion

16b. The insulators 19 and the insulators 20 are shock

absorbers formed of resilient material such.as rubber. The
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pair of left and right insulators 19 nounted to the back efngynRRfidgn 16a
of the ascendi ng-and-descending frane 16 are nounted to the upper portion
of the back end side of the bottomportion 14a of the chassis 14 by
setscrews 21 which are inserted into the centers thereof. The left and
right insulators 20 nounted to the front end portion 16b of the

ascendi ng- and-descending frane 16 are nounted to the |lower portion of the
|l eft and right sides of an ascendi ng-and- descendi ng actuation frane 23 by
setscrews 22 which are inserted into4he centers thereof. By the

ascendi ng- and- descendi ng actuation frame 23, the front end portion 16b of
t he ascendi ng- and-descending frane 16 is actuated so as to nove upward and
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end portion a serving-as ro cra. I'hg mechani sm unit
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cam | ev o b idift dch NOAIONH SorlidaBh by By | QoEL O 21 wiREchr ough a
belt transm ssion nmechanism 29 and a gear trahsm ssion mechani sm 30. The
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front-end-side left and right sides of the opening 14b of the chassis 14

by a paiinsullitid 2 Refarted to the front end portion 16b of the
ascending-and-descending frame 16 are mounteéd to the lower
portion of the left and right sides of an ascending-and-
descending actuation frame 23 by setscrews 22 which are
inserted into the centers thereof. By the ascending-and-
descending actuation frame 23, the front end portion 16b of
the ascending-and-descending frame 16 is actuated so as to
move upward and downward in the directions of arrows c and d
through the pair of left and right insulators 20 by an
upward rotational motion and a downward rotational motion on
the pair of left and right insulators 19 at the back end
portion l6a serving as rotational fulcra.

The loading mechanism unit 27 is mounted to the upper

_pbrtion of the front end side of the bottom portion l4a of
the chassis 14, Thelloading.mechanism unit 27 comprises a
cam lever 34 which is rotationally driven by a loading motor
28 through a belt trahsmission mechanism 29 and a gear
fransmission.mechanism 30. The ascending-and-descending
actuation frame 23 is mounted at-the front—end-sideAleft and

_right sides of the opening 14b of the chassis 14 by a pair



of left and right support pins 24, one being prOV|ded at t§8andaRf3oosi de and
the other at the right side of the back end of the

ascendi ng- and- descendi ng actuation frame 23. The ascendi ng- and- - descendi ng
actuation frame 23.is nounted so as to be rotatable upward and downward. A
pair of left and right ascendi ng-and-descendi ng gui de pins 25 are nounted
closer to the front side than the pair of left and right pair of support
pins 24, one at the left side and one at the right side of the

ascendi ng- and- descendi ng actuation frgne 23. A camdriven pin 36 which is
nmounted to substantially the center portion of the front end of the
ascendi ng- and- descending actuation frame 23 is inserted inside a cam
groove 3
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actuation frame 23 causes the ascendi ng- and- descendi ng frame 16 to be 6
Januaryri@f@ asBending-and-descending guide pins 25 are mounted

closer to the front side than the pair of left and right
_pair of support pins 24, one at the left side and one at the
right side of the ascending-and-descending actuation frame
23. A cam driven pin 36 which is mounted to substantially
the center_portion of the front end of the ascending-and-
descending ectuation frame 23 is inserted inside a cam
groove 35 of the cam lever 34.
When loading, the loading motor causes the disk tray 2
to be horizontally drawn in the direction of arrow a to a
loading position (shown in Fig. 35) inside the optical disk
device 5 from an unloading position (shown in Figs. 36 and
38) outside the optical disk device 5. Thereafter, as shown
in fig. 39, by the cam groove 35 of the cam lever 34 which
is rotationally driven in the direct;on of arrow c'; the cam
- driven pin 36 at an end'bf the ascending—and—descendieg
actuation frame 23 is‘actuated upward in the direction of
arrow ¢ that is the upward_direction. Through the
insulators 20, the ascending-and-descending actuation frame

23 causes the ascending-and-descending frame 16 to be



actuated upward in the direction of arrowc to an ascendededgqﬁﬁgb wher e
t he ascendi ng- and-descending frane 16 is horizontally p05|t|oned.?¥%own in
Fig. 38) froma descended position where the ascendi ng-and-descendi ng
frane 16 is tilted obliquely dowmward (shown in Fig. 37), with the pair.
of left and right insulators 19 serving as centers. In the structure, when
the disk tray 2 is unloaded, the' conponent parts nove in a direction
opposite to that when the disk tray 2 is |oaded. By the cam groove 35 of
the cam lever 34 which is rotationalfy_driven in the direction of arrow
d" (see Fig. 39), the camdriven pin 36 is driven downward in the
direction of arrow d which is the dowmward direction. Through the left and
right insulators 20, the ascendi ng-and-descendi ng actuation frane 23

causes RALUALEEcHBIAGIARE- §BSCEAUPRY1PPARE BETOY Ke tAcPRaPEFedMar d in
the direction of arrowd fromthe ascended position (shown in Fig. 38) to
t he desE@ﬁHEHOBoyp?FSntP§h6ﬁﬁePﬁlpﬁgan§7ﬁescﬁP@Hnﬂh§rE$%'%ﬁ HSeft and ri ght
i nsul ators. 19 g genters gr? gter dlsﬁa pushe%§%yt in the
di rect i BRELAPREALGR BOFFSﬁPPﬁ 8 BWﬁngo F@io Os |Qﬁq3 and 38)
i nsi de theiggtlca edlsl,é deV|cen§ to gh n %9%d+ﬁ OSItI?— homn in Figs.
35 and B7yLbtedi HeoFRe B5t PESPIHIER- 8 degending draps A, 5
construgt ed.hn ﬁiggms % g d l.qad ?% t tlon in the
di rections %? OarT uglgaéﬁ%ﬁga ﬁr g ?gc%q no %7§Hoﬁht iﬁg%ﬁﬁalonally 6
January,2098saCLHat -9gn? Rh@hﬁﬁta?s}sdﬁp%%@lh’és' de digeggar transmssion
In the structure, when the disk tray 2 is unloaded, the -

component parts move in a direction opposite to that when

the disk tray 2 is loaded. By the cam groove 35 of the cam

lever 34 which is rotationally driven in the direction of

arrow d' (see Fig. 39), the cam driven pin 36 is driven

downward in the direction of arrow 4 which is the downward

direction. Through the left and right insulators 20, the

ascending-and-descending actuation frame 23 causes the

ascending-and-descending frame 16 to be actuated downward in

the direction of arrow d from the ascended position (shown

in Fig. 38) to the descended position (shown in Fig. 37},

with the pair of left and right insulators 19 as centers.

Thereafter, the disk tray 2 is pushed out in the direction

of arrow b from the loading position (shown in Figs. 36 and

38) inside the optical'disk device 5 to the unlcocading

position (shown in Figs. 35 and 37) ocutside the optical disk

device 5. The disk tray 2 is constructed in such a way as

to be loaded and unloaded by actuation in the directions of

arrows a and b through a rack (not shown) by rotationally



mechani sm 30 at the | oading mechanismunit 27 in the forwagdan

directions. The ascending-and-descending frame 16 which iis the unit
of an optical pickup unit 38 which serves as a data pickup unit is forned

with a substantially rectangul ar
vertically
t he ascendi ng- and-descending frane 16. A disk table 40,

@ﬂ@zéﬁyerse

base

frame-li ke shape. A spindle nmotor 39 is
install'ed on the top portion of the front end portion 16b of
which is formed of

a magnetic material, such as netal, is affixed horizontally to the upper
end of a notor shaft 39a. A centerin% guide 40a to which a center hole |a
t

of the

top portion of the disk table 40. An optical

optical disk 1 is fitted is integrally forned at the center

data pickup, is horizontally installed behind the spindle notor 39,
t he subsicdmatdingy a rpeiatiamgdladicgrersed Wréeiddi thve | gedor peanamishéonnner

t he ascendi ng- and-descending frame 16. The optical pickup 41 has
a sl ed a@chandsicc |3 toljhectlioadinngnehanismaurit ed7 imnthet feavabfock,
which transnmts and receives |aser beans to and fromthe objective |ens
42, is iomedieanpendlimesttians.a si de surface of the sled 43. An objective

si de of

| ens act uat or

of the

pi ckup 41, which serves as a

i nsi de

section 44 which curves outward into a convex shape towards

the optical dPskascradingrapdsdessomidng dFame hhehig) ek i the |wmkt 42 i s
i ncorporated at the top portion of the 6 J nggﬁy 2006 8 obgegtige | ens

act uat oP3$E Ao AU LI HBLGKHP 4Rt  whi

serves as at
pickup unit is formed with a substantially rectangular
frame-l1ike shape. A spindle motor 39 is veftically
installed on the top portion of the front end portion 16b of
the ascending-and-descending frame 16. A disk table 40,
which is formed of a magnetic material, such as metal, is
affixed horizontally to the upper end of a motor shaft 39a.

A centering guide 40a to which a center hole la of the

optical disk 1 is fitted is integrally formed at the center

of the top portion of the disk table 40. An optical pickup
41, which serves as a data pickup, is horizontally installed

behind the spindle motor 39, inside the substantially

rectangular opening l6c which is formed at the inner side of

the ascending-and-descending frame 16. The optical pickup

41 has a sled 43 on which an objective lens 42 is installed.

An optical block, which transmits and receives laser beanms

to and from the oﬁjective lens 42, is'integrally mounted to
a side surface of the sled 43. An bbjective lens actuator

section 44 wﬁich curves outward into a convex shape towards
the optical disk 1 is installed on the sled 43. The

objective lens 42 is incorporated at the top portion of the



A sled moving mechanism47 is nounted to the top portion of jghshoyef the
back end portion 16a of the . ascendi ng-and-descending frame 16 1'n order to
move the sled 43 to which the optical pickup unit 38 is installed in a
straight line in the directions of arrows a and b along a pair of left and
right guide shafts 45 and 46, which serve as a guide main shaft 45 and a
gui de sub-shaft 46, respectively. The sled noving nmechani sm 47 conprises a
pinion 50, which is rotationally driven in the forward and reverse
directions by a sled drive notor 48 _tRrough a gear train 49, and a rack 51
which is mounted to one side surface of the sled 43 and actuated in a
straight line by the pinion 50. The spindle notor 39 and the objective

|l ens 42 are disposed on the tray centerline P1. The objective lens 42 is
const r uePd@ciavas legsnoed vatorh & editiea iddhdyvofa St h agHR Rl ong t he
tray centerline P1. A gkeM/adLusLing mechani sm 57 for adjusting the angle
bet ween t he fufdednBPViinghBefhanighd4thdsSgiirydtedotonde 408 n the verti cal
direction is installed _at the | ower portion of the ascendi ng-and-descending

frame 1BOTALIOPaRfer SdFforEi fdrer Park =nd B9k it R of, for

| e, t tal, | .ovi ded to be hori t al ted
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straight line in the directions of arrows a and b along a
pair of left and right guide shafts 45 and 46, which serve
as a guide main shaft 45 and-a guide sub-shaft 46,
respectively. The sled moving mechanism 47 comprises a
pinion 50, which is rotationally driven in the forward and
reverse directions by a sled drive motor 48 through a gear
train 49, and a rack 51 which is mounted to one side surface
of the sled 43 and actuated in a straight line by the pinion
50. The spindle motor 39 and the objective lens 42 are
disposed on the tray centerline Pl. The objective lens 42
is construcfed s0o as to move in the directions of arrows a
and b along the tray centerline P1l. A skew adjusting
mechanism 57 for adjusting the angle between the guide main
éhaft 45 and the guide sub-shaft 46 in the vertical
direction is installed at the lower portion of the
ascending-and-descending frame 16.

A clamper supporting frame 52, which is molded out of,
-for example,.a sheet metal, is pfovided so as to be
horizontally constructed between the top ends of thé left

and right side plates of the chassis 14 in such a manner as



directly above the disk table 40, a disk clanper 53, whichg jdRgARgdgd out
of synthetic resin that is a nonmagnetic material, is supported’inside a
circular hole 54 formed in the center of the clanper supporting frame 52
so as to be novable upward and downward, towards the left and right, and
forward and backward within a certain range. A clanper receiver 52a, which
catches a flange 53a which is integrally nolded at the outer periphery of
the top end of the disk clanper 53 fromtherebelow, is integrally forned
at the outer periphery of the circul gr _hole 54 of the danper supporting
frame 52. A di sk-shaped magnet 55 is "horizontally enbedded in the center
top portion of the disk danper 53. A top cover 6b, which is nolded out of
a sheet netal that is a nagnetic material and which is disposed so as to
extend §QeFreRe tbg fopbt poFtdon ipd dhepddskudp@dnt ihvg A drelERtIAR npunt ed
to the top portion of the chassis 14. Therefore, as shown in Fig. 38, when,
by the @fFRCtA¥yabopve; fheogdiskgtalilek 4P -has GEen HAMRIntSl 1 yWiHighded i nsi de
t he di sk device body 6 in . the. direction of arrow a, the |
ascendi #§- BR498Es OB dPhg SEPAhe tis T&HPodHRt 5 & MR LC posture as a

result of noving upward to the .ascended .position in the direcfion of arrow
e the BPLRELAD o 130 SHPROTLEN 43 HRart FRGT e Nsthe o SPTIRL Gpeni ng. 5
Chob" Th8" hhbie2nes Brbl s S s e iR 3 2fsd I ST ey
movable upward and downward, towards the left and right, and
forward and backward within a certain range.‘ A clamper
receiver 52a, which catches a flange 53a which is integrally
molded at the outer periphery of the top end of the disk
clamper 53 from therebelow, is integrally formed at the
outer periphery of the circular hole 54 of the clamper
supporting frame 52. A disk-shaped magnet 55 is
horizontally embedded in the center top portion of the disk
clamper 53. A top cover 6b, which is molded out of a sheet
metal that is a magnetic material and which is disposed so
as to extend over the top portion of the clamper supporting
frame 52, is mounted to the top portion df the chassis 14.
Therefore, as shown in Fig. 38, when, by the disk tray
2, the optical disk 1 ﬁas been horizontally loaded inside
the disk device body 6 in the direction of arrow a, the
| ascending-and-descending frame 16 is brought to a horizontal
posture as a result of moving upﬁard to the ascended |
position in fhe direction of arrow c¢, the disk table 40 is
inserted upward from the bottom surface opening 8 of the

disk tray 2, so that the centering guide 40a of the disk



| fromtherebel ow The disk table 40 causes the optical | ondel Y
upward inside the recess 3 of the disk tray 2, and the dﬁ§§5%%§§%§% 53 to
fly slightly upward fromthe flange receiver 52a of the clanper supporting
frape 52. At this, tinme, the disk clanmper 53 is attracted to the disk

tabl e 40 which is di sposed near the bottom surface of the disk clanper 53
by the magnetic force of attraction of the nagnet 55. The -optical disk

is horizontally chucked to the disk table 40 by the disk clanper 53. As
shown in Figs. 38 to 42, for exanplg,l? recording command signal or a
reproducti on conmand signal froma hos conput er causes the spindle notor
39 to rotationally drive the optical disk 1 at a. high speed of, for
exanple, at least 3600 rpm and the sled noving nechanism 47 to nove the
sled . 4%3aplet MO gt ifdditesl dkuphel gentieie rvkectaont bheappbhsad disK b,

t hereby causing the objective lens 42 to performa seeking operation in

t he dir dctfirers raam#w-a Je sifloimabinetQ regusent he| PRELPEL Then, the
spot of the |laser heam which is sent fromthe optical block irradiates and

is focHdéf dntt® tHY v sFidte e (TRESPTi 2aPTdFRR 918k tRBY dbjective
|l ens 42. The reflected light is received by the optical blo t hrough the
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this time, the disk clamper 53 is attracted to the disk
table 40 which is disposed near the bottom surface of the
disk clamper 53 by the magnetic force of attraction of the
magnet 55. The optical disk 1 is horizontally chucked to
the disk table 40 by the disk clamper 53.

As shown in Figs. 38 to 42, for example, a recording
command signal or a reproduction command signal from a host
computer causes the spindle motor 39 to rotationally drive
the optical disk 1 at a high speed of, for example, at least
3600 rpm, and the sled moving mechanism 47 to move the sled
43 at the optical pickup 41 in the directions of arrows a
and b, thereby causing the objective lens 42 to perform a
seeking operation in the directions of arrows a and b along
the tray center line Pl1. Then, the spot of the laser beam
which is sent -from the optical block irradiates and is
focused onto the bottom surface of thé optical disk 1 by the
objective lens 42. The reflected light is received by the
optical block through the objective lens 42 in order to
record data onto and/or reproduce data from the opfical disk

1.



driven in the forward and reverse directions through the iR 49 by
the sled drive notor 48 to actuate the rack 51 in a straidﬂ?ﬁﬁﬁhggm?he sl ed
novi ng nechani sm 47 causes the sled 43 to nove in the directions of arrows
a and b -along the pair of left and right guide shafts 45 and 46. Wen,
after the recording of data onto and/or the reproduction of data fromthe
optical disk 1, the eject -button 7 is pushed, the ascendi ng-and-descendi ng
frame 16 noves downward to the descended position in-the direction of
arrow d, thereby causing the disk tabjg¢ 40 to be unchucked fromthe disk
cl anper 53, and to separate downward fromthe optical disk 1, as shown in
Fig. 37. As shown in Fig. 37, the optical disk 1 is horizontally placed
inside the recess 3 of the disk tray 2, and, as _shown in Fig. 35,

hori zont al | y'Puhl®afEHUGERER dePBf CRHELRTS khgePilBdoBodY &HLPH HE direction
of arrow h. The increasing of the recording capacity to a |large recording
capacitak&yﬁathsF h&OZ¥] 'Qv@ﬁgnFQMeqﬁ%ﬁéiﬁﬁé%%%Psr?ﬂ%ﬁ%ﬂ%gﬁ ®f this type
of optical disk.device is. bei ccel erated, so .that people are thinking
of vari8ﬁ§rnﬁfﬁéﬂk49t%Yaiﬁﬁe§3%?hi 1VE IR ERE ke YRt ?#giYE9é5§?_g t he
pr eci si each of the.conponent paris. the nmethod of performng highly
pr eci seggd?&sflrrgﬁfglg Y %&nﬁ‘an&% ctsﬁﬁci]édové'tné;gé'fec TR ﬁétcﬁ%%s% using a
Struct ugg Wahly !4§i ?dﬁ%@r ¥r2998 aitec AU AP Sddbd €8l ady B as a result

of utilizing an i I'a
along the pair of left and right guide shafts 45 and 46.

When, after the recording of data onto and/or the
‘reproduction of data from the optical disk 1, the eject
button 7 is pushed, the ascending-and-descending frame 16
moves downward to the descended position in the direction of
‘arrow d, thereby causing the disk table 40 to be unchucked
from the disk clamper 53, and to separate downward from the
optical disk 1, as shown in Fig. 37. As shown in Fig. 37,
the optical disk i is horizontally placed inside the recess
3 of the disk tray 2, and, as shown in Fig. 35, horizontally
unloaded oufside of the disk device body 6 in the direction
ofrarrow b.

The increasing of the recording capacity to a large
recording capacity (that is, the achievement of high-density
recording)} of this type of optical disk device is being
accelerated, so that people are thinking of various methods
to achieve this, such as the method of increasing the
precision of-each of the component parts, the method of
performing highly precise adjustménts at the manufaéturing

- stage, and the method of using a structure which is



objective |ens

signal of the optical disk 1. One of the sinplest nethods gg 8y a high
recording capacity is the nethod of nmaking adjustnments so tﬁat the center
of the objective lens 42 coincides with the center of the optical disk I
by causing the interval between the center of the objective | ens 42 of the
optical pickup 41 and the center of the guide main shaft 45 used to guide
the sled 43, and the interval between the center of the spindle notor 39
and the center of the guide main shaft 45 to match. However, as shown in
Fig. 7, conventionally, while a harijzontal notor base 39b di sposed at the
bottom end of the spindle notor 39 is fitted to and positioned from

t hereabove at a reference hole 62 and a positioning pin 61 inplanted in

t he ascendi ng- and-descending frame 16, the notor base 39b is .screwed to

the asc@fdif Qgﬁﬁ-aﬁsﬁﬁﬁ&iﬁ mﬁréﬁeaiﬁeﬁPﬁﬁ Sfpﬁﬁﬁéﬁﬁfﬁgbﬁns _ 63 from
- g Wb s T
o Fowsver Ot & B oriebebt FRERShs i, SREFRRLOF: RAPR TERREASAES, L he
Jecondi BaBaBlEil 180CREonBRRLN SREHakhd SBIRRERALS LhE that itne |

adj ust| gntBE be! EA¥ALLIELYTER 18RO +2aRU3NY 18830 w1t tiePUeiftdd! o
and the center of the guide :
the optical disk 1 by causing the interval between the
center of the objective lens 42 of the optical pickup 41 and
the center of the guide main shaft 45 used to guide the sled
43, and the interval between the center of the spindle motor
39 and the center of the guide main shaft 45 to match.
However, as shown in Fig. 7, conventionally, while a

horizontal motor base 395 disposed at the bottom end of-the

" spindle motor 39 is fitted to and positioned from thereabove
at a reference hole 62 and a positioning pin 61 implanted in
the ascending-and-descending frame 16, thé motor base 39b is
écrewed to the ascending-~-and-descending frame 16 with a
plurality of setscrews 63 from therebelow, and, using a
plate spring, the guide main shaft 45 is pushed at right
angles to and positioned at a positioning reference portion
64 which is formed by bending portions of the ascending-and-
descehding.frame i6.

| Howevér, this method is a method in which the spindle

motor 39 and‘the guide main shaft 45 are positioned with
respect to the ascending-and—descénding frame 16. it is not

a method for directly adjusting the interval between . the



mai n shaft 45, and the interval between the center of the gg3giag) sogaptor 39
and the center of the guide nmain shaft 45. Therefore, due to the shifts
bet ween the locations of the positioning pin 61 and the reference hole 62
of the ascendi ng-and-descending frame 16, and the | ocation of the
posi‘tioning reference section 64, the crossing of the dianeter of the
guide main shaft 45, and the like, variations occur in the interval

bet ween the center of the objective lléhs 42 and the center of the guide
mai n shaft 45, and the interval between the center of the spindle notor 39
and the guide main shaft 45. Wen the variations occur, high-density

recordi néeﬁﬁéf%fr%ﬁEOQBSbﬁﬁtl%eiéhboﬁ§ 8adNhe Q?erﬂ:%z_f Q{f'rﬁfi'xeorq&lhfe opti cal

disk 1. In order to decréase such variations, it Is necessary to increase

the prechgifnshatthawh)i ahacasl 2htbPoatOBReRRRN R TdrtdiOldtetind her eby
resulting in con5|derably I ncreased costs. SUMVARY OF THE | NVENTI ON

Enbodi megpsn@lethetpresenhnianast centéeeft @her QUitR: dnaidi $hadrt s devi ce
which is constructed so that the location of the center of a pickup, such

as an obTwetéefere gnaueand the shecebi batabenhhehecniofatdfons &ifskor r espond
with high precision in order to increase the capacity of the 6 January
2006 - lposiftsiningvpidedilcantiothehrgfierepaei hylel B2acdort@nce with a first
aspect of the present invention, there is provided a disk device

conpri siaggending-and-descending frame 16, and the location of the
positioning reference section 64, the crossing of the

diameter of the guide main shaft 45, and the like,

variations occur in the interval between the center of the
objective lens 42 and the center of the guide main shaft 45,

and the interval between the center of the spindle motor 39

and the guide main shaft 45. When the variations occur,
high-density recording and/or reproducing operations cannot

be pe:formed on the optical disk 1. In order to decrease

such variations, it is necessary to increase the precision

with which each of the component parts is formed, thereby .

n,) resulting in considerably increased costs.

SUMMARY OF THE INVENTION

Embodiments of the present invention seek to provide a
disk drive device which is éonsfructed so that the location of
the center of a pickup, such as an objective lens, and the
location of the center of a disk correspond with high

precision in order to increase the capacity of the



a spindle notor affixed to a notor base for rotationally I _
di sk- shaped recordi ng nmedi um -a pickup device for recordiﬁgh%%%ﬁggﬁ§o

and/ or reproducing data fromthe di sk-shaped recordi ng mediumwhich is
rotationally driven by the spindle motor; a pickup nmoving mechani sm havi ng
at -least one guide shaft, the pickup noving nechani sm gui ding the pickup
device by the guide shaft and noving the pickup device along a radi al
direction of the disk; a pickup nourttilddgframe to which the guide shaft is
mount ed; and positioning neans for positioning the spindle notor with
respect to the pickup mounting frame, with the guide shaft serving as a
ref er encdjiskhdarposi 8evonca8gtoranaigni 8gpativyed directly to the notor base;
wherein said positioning neans conprises at |east two contact portions

bei ng in\contac}nvwgékoat | east g%? Ioc%Lions .of a side surface of said
gui de shaft. Ina sEEHAE2REPecti DY the PrakentSRFifenfifon tREhePECTRE

provi ded aimveskignj vehaleyiicepeconpiddsiangisk &piinel eom@tiorinker rotationally

driving a disk-sh recordi ng..me m _a_pick devi ce for recarding data
onto and/ or re%r%pﬁgyﬁg%ﬁg a rdﬁ*%% odﬁsﬁgtﬁﬁégﬁ*? Eﬁr&PgQFlﬂ%ﬁﬂﬁn1which
i's rotati odeltipgderi 4&sk-shapedkigrarsiinggme@hani sm havi ng at | east one guide
shaft, the pi Ckéjp B?.Xfaﬂg nggxtﬁ% thgéjl dgrggo}cﬁen'g plc?al%léltp doenvgoce and/or

reproducing data from the disk-shaped recording medium which

is rotationally driven by the spindle motor;

a pickup moving mechanism having at -least one guide
shaft, the pickup moving mechanism guiding the pickup device
by the guide shaft and moving the pickup device along a radial
direction of the disk;

a pickup mounting frame to which the guide shaft is

- mounted; and |

positioning means for positioning the spindle motor with
respect to the pickup mounting frame, with the guide shaft
~serving as a reference, the positioning means being affixed
directly to the motor base;

wherein said positioning means comprises at least two
contact portions being in ' contact with at least two locations °
of a side surface of said guide shaft.

In a second aspect of the present invention, there is
provided a disk drive device comprising:

a spindle motor for rotationally driving a disk-shaped
recording medium;

a pickup device for recording data onto and/or
reproducing data from the disk—shaped recording medium which
is rotati_onally driven;

. a pickup moving  mechanism hafring at least one guide
shaft, the pickup moving mechanism guiding the pickup device
by the guide shaft and moving the pickup device along a radial

direction of the disk;



by the guide shaft and nmovi ng the pickup device along a ragliguarybgogction

of the disk; 6 January 2006 -14a a pllfc[i};Jp mounting frame to whi ch the gui de
shaft is nounted; positioning neans positioning the spindle notor- with
respect to the plckup nmounting franme, with the guide shaft serving as a

reference; and a ske adj ust hani sm f per.f or a ust nent
operation by ad]auﬁll H‘ogﬁSf‘gg ”%?rafnﬁescé)ww lc ﬁ Eﬂl ressglleé?tél teigjthe

pi ckup noumbumlgpcf.r ane. In accordance with a th| rd aspect of the present

e o oot Pak S henh dedad Sk dhdiNeclan NSk ot & ShiRd! ©

notor for rotat I vin recor I ng medl um afplckup
devi ce for remﬂil Ty t;llaﬂ apotnltltp amdlhmﬁrmq e@r&tmummghdaiﬂ@ f gwife hghaft

di sk- shapedc £eagy dng, Tedpum ol Chand Sar Qhah! QBSLY: A | HEBLad i chD TOVi NG

mechani sm aV| n | eaSt one gui de t he” pi ckup nmovi ng mechani sm
gui ding t h@epf@ﬂ’tu{ngdews(kew By} udignegti d:@eshaiqen and aiushgng hanppesld devi ce

al ong a rag| at:he %18§t§d%ftotu£lperecyﬁ%lét fo mh%kHPcﬁﬂﬂJﬁBhﬂglrtgf arank0 Which the

gui de shaft positioning nmeans for positioning the spindle
notor with resﬁectachrﬁhéc?)l ol maunthi®d f rrgRect with e girgesthaft

serV| ng aslﬁvér@él%en{;ﬁer@ﬂg provided a disk drive device comprising:

a spindle motor for rotatlonally driving a disk-shaped

recording medium;

a pickup device for recording data onto and/or
reproducing data from the disk-shaped recording medium which
is rotationally driven;

a pickup moving mechanism having at 1least one guide
shaft, the pickup moving mechanism, guiding the pickup device
by the guide shaft and'movir-_l_g the pickup device along a radial

. A
direction of the disk;

a pickup mounting frame to which the .guide shaft is
mounted;
positioning means for positioning the spindle motor with
respect to the pickup mounting frame, with the guide shaft
serving as a reference; and
. a skew adjus‘ting mechanism for performing a skew
adjustment operation by adjusting an angle of the spindle

motor with respect to the pickup mounting frame.

Embodiments of the present invention provide a disk drive
device which is constructed so that a pickup device for
recording data onto and/or reproducing data from a disk-shaped
recording medium i1s guided by a guide main shaft aﬁd a guide
sub-shaft, to which a pickup mounting frame is meunted, and is
moved in a radial direction of the disk. The disk drive device
may comprise positioning means used for a mounting operation
with reference to the guide main shaft as a positioning
reference during the mounting of a spindie mototr to the pickup

mounting frame. _ _ o e



a skew adjusting nmechanismfor performng a skew adjustnEanﬂEﬁiﬁﬁdQDH by
adjusting an angle of the spindle notor with respect to the pickup
nmounting frame. Enbodi nents of the ?resent i nvention provide a disk drive
device which is constructed so thaf_%bbiqkupfdevice for recording data
“ont o and/ or reprodugin a i sk-shaped recordin diumis guided-
by a gui de naigﬁghgp% g#’ a 8%%%%1%§8%$§h3Fﬁ}n90 t‘%cﬁgoggb‘%ﬁﬁﬁg%%unting
frame i s ngfunicedre andhe sguids egrim shafadiwdeddi fectgwiniiof tthe diiskup The di sk
drive devi ; o] i LiLOnj S f i.n eration
W th ref er%ﬁég%ygofhgﬂéu%se@%gi%éghg{%ﬂgﬂg [Ii)n%é?‘%ln orﬁ%yngj%%téﬂrtggcggduri ng
t'he nount il ofckuspimadaneinmtinameo filet pi Ehem  Bisuntpimgller awsor 6mdwnuary
2006 -14b dn i dr.j; i hayi t ahove:-.descrjhe S cture,

t he gui de nai.él(;%t%foﬁ Kﬁsg&\ﬁ? o%%\gétkj?glt nggt @epih%tlg% rgS_Flel\?xl cgﬁ%%r d?%e%g

di sk- shapePSHELRR R GafEdr uAT AP eAD bt Blee tickuRempitekiny rfsgnei by frane
first. Thestdekh€oSpbatt M@l piBYup BRRRSIAHOREd WhidhTLsReeE LQch he guide
mai n shaft by the positioning neans, and nounted to the pickup nounting
frane in 'GPEEFt P RAGH iGReF nelth didp Reanssignd WhEhsEdiwdgotainwi t h
respect tahaachsothierg Wsth Rahepreci sion, with the guide main shaft

- serving as a reference. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a,

sectional view taken aI'on8 doubl e- headed arrow I -1 of Fig. 2, illustrating
a spindl e BREBF PBEGERIRGION OF THE DRAWINGS

Fig. 1 is a sectional view taken along double-headed

arrow I-I of Fig. 2, illusfrating a spindie motor mounting



6 january 2006 - 15 nmechanismin an enbodi nent of an opti i Vi ce
ch the present invention is applied. Fig. 2 is a plgg&vggaﬁ%?ﬁFig._l _

to whi
Fig. 3
opt.i cal

is a perspective view of the whole optical pickup unit of t

he

| di sk device. Fig. 4 is an expl oded perspective view of a spindle
motor shown in Fig. 3. Fig. 5is a plan view showng a state in which a top

cover of the optical disk device is renoved. Fig. 6 is a sectional side
view of the optical disk device shown in Fig. 5. Fig. 7 is an expl oded
perspective view used to illustrate g conventional spindle notor nounting
mechanism Fig. 8 is a sectional view taken al ong doubl e-headed arrow
VIFI-VITI of Fig. 5, illustrating a first formof a skew adjusting
nmechani sm of the optical disk in accordance  w_.th the present invention.
Fig. 9 PeCHABLEM dRapDy PRROGARER taPdn Gld ORSHEA e Stk d%r"rléiﬁ B2 | X of Fig.

5. Fig

11 is an

.. 10 is.an enlarged partly cutawa l.an, view of Fig. 8. Fig. :
enIargeﬂﬁégbtFgﬁapr9?8%ﬁt&5¥ﬁn§ 8Hglsd8égﬂé9%6aded arrow Xl -X of Fig. 10.
Fig. 12 is .enlgrggdasgitional Vi “%EQKGQ al ong doubl e- headed ar

X-X

of bg°1 an view o

Fig. 3 is a perspective view of the whole optical
pickuprunit of the opfical disk device.

Fig. 4 1is an exploded perspective ﬁiew of a spindle
motor shown in Fig. 3. |

Fig. 5 is a plan view showing a state in which a top
cover of the optical disk device is removed.

Fig. 6 is a sectional side view of the optical disk
device shown in Fig. 5.

Fig. 7 is an exploded perspective view used to
illustrate a conventional spindle motor mounting mechanism.

Fig. 8 is a sectional view taken along double-headed
arrow VIIT-VIII of Fig. 5, illustrating a first form of a
skew adjusting mechanism of the optical disk in accordance
with the present invention.

Fig. 9 is a sectional view taken along double-headed

arrow IX-IX of Fig. 5.

Fig. 10 is an enlarged partly cutaway plan view of Fig.

Fig. 11 is an enlarged sectional view taken along
double-headed arrow XI-XI of Fig. 10.
Fig. 12 is an enlarged sectional view taken along

double-headed arrow XII-XII of Fig. 10.

row



6 January 2006 - 16 Fig. 13 is a perspective view of a plgﬁgn r'db% whi ch
is used in the skew adjusting nechanism Fig. 14 is a plan view0f a second
formof 'the skew adjusting mechanismof the optical disk device in
accordance wth the present invention. Fig. 15 is a sectional view taken
al ong doubl e-headed arrow XV-XV of Fig. 14. Figs. 16A4 16B, and 16C are
partly cutaway side views wused to illustrate the operations of the skew
adj usting nechanismand a plate spring nmechani sm applicable to the

optical disk device in accordance witjly the present invention. Fig. 17 is an
enl arged sectional view of the plate spring nechanism Fig. 18 is a
sectional view taken al ong doubl e-headed arrow XVIII-XVIl1l of Fig. 17.

Fig. 19 is a perspective view of a plate spring used in _the gl_ate spring
nmechani sm Fikg- 2383 i £ RARTRITTIEL T2V 0P a2 nBURELCEPFERTFIERE pl ate
spring pechanism Fig. 21 is_a partly cutaway side view of Fig. 20. Figs.
22A to %%Cl??@u%?ryi‘% ?]fﬁ%wp?géFgElﬁgf BF dn™f a plate spring of a

conventi onal iske dj usti mechani s Fi g. 23 L.S_a rs %ct '!kve vi ew of the
optical diskK %‘ea%ei%fat rbr‘é’see"ﬁtofln@eﬁg?fiﬂ. t?ﬁm g% i-§€aff*&¥pl oded
perSpecééXSsgigélHéggaﬁgsm of the optical disk device in accordance

with the present invention.

Fig. 15 is a sectional view taken along double-headed
arrow XV-XV of Fig. 14.

Figs. 16A, 16B, and 16C are partly cutaway side views
used to illustrate the operations of the skew adjusting
mechanism and a plate spring mechanism applicable to the
optical disk device in accordance with the present invention.

Fig. 17 is an enlarged sectional view of the plate
spring mechanism,

Fig. 18 is a sectional view taken along double-headed
arrow XVITT-XVII1II of Fig. 17. |

Fig. 19 is a perspective view of a plate spring used in
the plate spring mechanism.

Fig. 20 is a perspective view of a modification of the
plate spring mechanism. |

‘Fig. 21 is a partly cutaway side view of Fig. 20.

Figs. 22A to 22C ill@strate the plastic deformation of
a plate spring of a cdnventional'skew adjusting mechanism.

Fig. 23 is a perspective view of the optical disk
device of the present invention. | |

Fig. 24 is an exploded perspective view used to



6 January 2006 - 17 illustrate the assenbly of a Ioading_@ggﬁEMpﬂkmof t he
optical disk device. Fig. 25 is an expl oded perspective view used to
illustrate the assenbly of a slide frane of the optical disk -device. Fig.
26 is an expl oded perspective view used to illustrate the assenbly of an
ascendi ng- and- descendi ng actuation franme of the optical disk device. Fig.
27 is a plan view of Fig. 26. Fig. 28 is a partly cutaway enl arged side
view of the main portion shown in Fig. 27. Fig. 29 is a side view taken

al ong doubl e-headed arrow XXI X-XXIX;6f Fig. 28. Fig. 30 is an expl oded
perspective view used to illustrate the assenbly of the optical pickup
unit of the optical disk device. Fig. 31 is a perspective view used to
illustrate the assenbly of a disk tray of the optical disk device. Fig. 32
is an ekploatnaper shecersemplzwcfsad1lradipg gepratmithefhisdwnbly of a di sk
cl anper supporting frame of the optical disk device. Fig. 33 is an expl oded
per specPPliECoicditkedeVéCei| | ustrate the assenbly of a disk clanper of the

optical disk, device, F“g. 34_is an expl oded perspective view used to
Fig. 25 is an exploded perspective view used to

illustrate the assembly of a slide frame of the optical disk
device.

Fig. 26 is an exploded perspective view used to
illustrate the assembly of an ascending-and-descending
actuation frame of the optical disk device.

Fig. 27 is a plan view of Fig. 26.

Fig. 28 is a partly cutaway enlarged side view of the
main portion shown in Fig. 27.

Fig. 29 is a side view taken along double-headed arrow
XXIX-XXIX of Fig. 28.

Fig. 30 is an exploded perspective view used to
illustrate the assembly of the optical pickup unit of the
optical disk-device.

Fig.-Bl is a perspective view used to illustrate the
assembly of a disk tray of the optical disk device.

Fig. 32 is an exploded perspéctive view used to
illustrate the gssembly of a disk clamper supporting frame
of the opticai“disk device.

. Fig. 33 is an exploded perspéctive view used to
illustrate tﬁe-assembly of a disk clamper of the optical
disk device.

Fig. 34 is an exploded perspective view used to



6 January 2006 - 18 illustrate the assenbly of the top cqyﬁﬁugb,ﬁﬁ@
optical disk device. Fig. 35 is a perspective view show ng a state’in

whi ch the conventional optical disk device is unloaded. Fig. 36 is a
perspective view showing a state in which the optical disk device is

| oaded. Fig. 37 is a side sectional viewof Fig. 35. Fig. 38 is a side
sectional view of Fig. 36. Fig. 39 is a plan view showing a state in which
the top cover of Fig. 38 is renoved. Fig. 40 is a perspective view of the
optical pickup wunit of the optical. digsk device. Fig. 41 is a side view

t aken al ong doubl e- headed arrow XXXXI-XXXXI of Fig. 39. Fig. 42 is a side
vi ew t aken al ong doubl e-headed arrow XXXXI|-XXXXI| of Fig. 39. DESCRI PTI ON
OF THE PREFERRED EMBODI MENT Her eunder, a description of an enbodi nment of a
di sk dii¥BsHERfeeths acesmbddcefwihs AR pPE¥€EnCT AMenPddcadedisks an
optical _disk device will be given. The contents of the description are as
fol | ows9®%hdSwi || be discussed in the follow ng order. (1) Description of

the order ofef3sesblyso (08 QBLEERL (ILSKLHSYLSS (Fh03o?dn! Gnddh ©

the conventicnal optical disk device is unlocaded.

Fig. 36 is a persbective view showing a state in which
the optical disk device is loaded.

Fig. 37 is a side sectional view of Fig. 35.

Fig. 38 is a side sectional view of Fig. 36.

Fig. 39 is a plan view showing a state in which the top
cover of Fig. 38 is removed.

Fig. 40 is a perspective view of the optical pickup
unit of the optical disk device.

Fig. 41 is a side view taken along double-headed arrow
IAXXI-XXXXTI of Fig. 39.

7 -Fig. 42 is a side view taken along double-headed arrow

XXXXITI-XXXXII of Fig. 39.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereunder, a description of an embodiment of a disk
drive device in accordance with the present invention used
as an optical'disk device will be given. The contents of
the description are as follows, and will be discussed in the
following order.

(1) Description of the order of assembly of thé optical

disk device (Figs. 23 to 34)



- 19 (2) Description of the precision of the assenbly of @gbnugg}g@gl

pi ckup unit (Figs. 1 to 6) (3) Description of a first formof a 'skew

adj usting mechanism (Figs. 3 to 13) (4) Description of a second formof a
skew adjusting nechanism (Figs. 14 and 15) (5) Description of a plate

spring nechanism (Figs. 16 to 21) (1) Order of Assenbly of the Optical

Di sk Device A description of the order in which an optical disk device
that is a disk drive device is assenbled is given wth reference to Figs.
23 and 34. As shown in Figs. 23, 24, ;@nd 34, in an optical disk device 81
of the present invention, a flat, box-type disk device body 85 is forned
by a chassis 82, a front panel 83, and a top cover 84. A disk tray 87,
whi ch horizontally noves into and out of a tray entering-and-exiting
openi ng 86 t ha?d P§5§ﬁlﬁ‘p'éﬁpn@fwﬁhéhpi@cﬂséﬁ’@ Sfddhey SsHPTIE R 3t the
upper portion side of the front panel 83 in the directionsof arrows a and
b, is uS®Ficed pd&Fundrd d&d98 dptitdl) disk 1, which is a di sk-shaped
recordi ng ne to and out of the. o tlcal di sk .devi c
conventional?§ygh8585§8thﬂeP gr E1gpdp §@H‘§F FhékQWmﬂ§5ﬂ£}%9Qw13|de of

the front n n_openi for inserting a card-type recording
nedlun1Wﬁ nﬁﬁ?‘ 1:éaggs’h% t?a&% ry 2006 - 20

{4) Description of a second form cof a skew adjusting
mechanism (Figs. 14 and 15)
(5) Description of a plate spring mechanism (Figs. 16

to 21)

{1) Order of Assembly of the Optical Disk Device

A description of the order in which an optical disk
device that is a disk drive device'is assembled is given

" with reference to Figs. 23 and 34. As shown in Figs. 23, 24,

and 34, in an optical disk device 81 of the present
invention, a flat, box-type disk device body 85 is formed by
a chassis 82, a front panel 83, and a top cover 84. A disk
tray 87, which horizontally moves into and out of a tray
éntering—and—exiting opening 86 that is an opening which is
long sideways and formed in the upper portion side of the
froht panel 83 in‘the directions of arrows a and b, is used
to load and unioad an optical disk 1, which is a disk-shaped
reqording_medium, into and out of the optical disk device 81.
As is conventionally the case, there are disposed at the
lower portion side of the front panel 83 an obening 88 for

inserting a card-type recording medium which has a flash



menory, such as a nenory stick (which is a trade nane used
Corporation) built therein, an eject button 89, a tone cogggaﬂiiﬁybs -
aheadphone jack 91, an energency eject pin inserting hole, an operating
state display LED (light- emtting diode) 93, etc. As shown in Fig. 24, the
chassis 82 is formed by pressing a sheet netal, such as a sheet iron, and
conprises a horizontal wall 82a, a pair of left and right vertical side
wal | s 82b, and a vertical back wall 82c. The vertical walls 82b, 82b, and
82c are bent vertically upward fromtfye left and right sides and the back
end of the horizontal wall 82a, respectively. The front end of the

hori zontal wall 82a is open due to an open section 96. A |arge,
rectangul ar opening 97 is formed in substantially the center portion of

t he horPeBATHl GHFR 88aa Aepbgwalsitigkof whighdilsg apdmaden framghiugedext end
downward fromthe outer periphery of the horizontal wall 82a are also
provi deBY BRPYsCaRBOpALLeNRhPER LA dheFedPporst €d ottt ie 8%hdssis 82
include a | oading gear unit 101, a slide frane 111, - an ) .

ascendi h§P&nHOREERENAPngaaReadPhoRer daRE P31, 28n eMSRISDAY RiaGh RiM t 131,
whi ch serves. as a pickup unit, and a _disk clanper unit 171. Like the
chassislgﬁ?rFﬁggsPBhﬁ' gPaHB?fff}“@hét§§8eH&Fﬁ&ﬁgh&@ﬁbéééﬁﬂpﬁg act uation
frame 121 e a ceading-and-descending frame 132, a disk cl anper :
suppor t PRGEFHEAe21993¢ *Pre®Csk clanper unit 171, etc. are 6 January 2006
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As shown in Fig. 24, the chassis 82 is formed by
pressing a sheet metal, such as a sheet iron, and comprises
a horizontal wall 82a, a pair of left and right vertical

rside walls 82b, and a vertical back wall 82c. The vertical
walls 82b, 82b, and 82c are bent vertically upward from the
left and right sides and the back end of the horizontal wall
82a, respectively. The front end of the horizontal wall 82a
is open due to an open section 96. A large, rectangular
opening 97 is formed in substantially the center portion of
the horizontal wall 82a. A plurality of standing portions
which extend.downward from the outer periphery of the

 horizontal wall 82a are also provided.

Units and parts which are incorporated inside the
chassis 82 include a loading gear unit 101, a slide frame
111, an ascegding—and—descendimg actuation frame 121, an
optical piékﬁp.ﬁnit 131, which serves as a pickup ﬁnit, and
a disk clamper unit 171. Like the chassis 82, the slide
fraﬁe 111, tﬁe ascending-and-descending actuation frame 121,
an ascending-and-descending frame 132, a disk clampér

supporting frame 172 of the disk clamper unit 171, etc. are



formed by pressing a sheet netal, such as a sheet iron. Tthanua 2006
ascendi ng- and- descendi ng frane 132 iIs aunit frame as well Q’ pi ckup
mounting frame of the optical pickup unit 131. These sheet rret al conponent
parts are formed of iron, so that, when they are no | onger needed, they
can be buried into the earth. Wen such conponent parts are buried into
the earth, they change back to earth after a few years, thereby making it
possi bl e to handl e such parts as parts which are friendly to nature. The
order of assembly of the optical disk,gdevice 8.1 w Il now be described. As
shown in Figs. 24 and 25, the | oadi ng gear unit 101 is fitted to an
installation position Pll at the front end side of the opening 97 of the
horizontal wall 82a of the chassis 82 fromthereabove. The | oadi ng gear
uni t 10fogBwesk byeProssinuE nldedy medal, Fugdnras phest 12Pwhi dheoves in
response to the novenment of_ the input pulley 102 through a rubber belt

103, anaScetEdpadiaide dgsaeninavfirtang 432 dédik it deea™e e Widhdes i n
response to the novenent of the geared._pulley 104, and an outlout gear 106.
Four ge&F Sa@t@k“tphé‘qq?&dtn%lﬁqf’é‘}? 2 tf{%éptdé%?rjecplpﬁﬂ%yl&%ﬁ

I nternme te% 105, and the out put ear are. fifted so as to be

i nserte c?a mehery coppp R sad:[?p Qrugdis YR f rB
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Januaryi%ggﬁt%e earth. When such component parts are buried into

the earth, they change back to earth after a few years,

thereby making it possible to handle such parts as parts

which are friendly to nature.

The ordexr of assembly of the optical disk device 81
will now be described. As shown in Figs. 24 and 25, the
loading gear unit 101 is fitted to an installation position
P11 at the front end side of the opening 97 of the
horizontal wall 82a of the chassis 82 from thereabove.

The loading gear unit 101 comprises an input pulley 102,
a geared pulley 104 which moves in response to the movement
of the input pulley 102 through a rubber belt 103, an
intermediate gear 105 which is a reduction gear that moves
in response to the movement of the geared pulley 104, and an
.output gear 106. Four gear parts, the input pulley 102, the
geared pulley 104, thelintermediate.gear 105, and the output
gear 106 are fitted so as to be inserted to a motor shaft |
107 and three support shafts 109 from thereabove The motof
shaft 107 and the support shafts 109 are mounted vertlcally

at the installation position Pll on the horizental wall 82a



of the chassis 82. As shown in Fig. 27, the nDtor shaf t 10¢ i 5,4 80880t Or
shaft of a |oading notor 108 which is scremed to the bottonlpo ron of the
“horizontal wall 82a. As shown in Figs. 25 to 30, the slide frame 111 is
fitted to the top portion of the |oading gear unit 101 from thereabove in
order to insert a portion thereof to the front end side inside the opening
97 of the chassis 82. A side surface of the slide frame 111 has an L shape

fornmed by a horizontal plate portion lila and a vertical plate portion
iiib which i's bent vertically downwar g,from the back end of the horizontal
"plate portion Illa. Two gui de grooves %12 and one di sl odgi ng preventing
gui-de groove 113, fornmed in the horizontal plate portion |ila of the slide

frame 111, are fitted to two of the support shafts 109, that is, that of

t he geapédtQMIQQﬁSHlS &%KitﬂﬂushﬁwnPﬂﬁlEﬁ@{ﬂ%ﬂ»atbegﬁﬁﬁolosh@ftth@7load|ng
gear unit 101, and to the top end of a dislodging preventing support

col um }§4q9ﬂnm9$QR;%hﬁﬁﬁ(RﬁjqriQ?@&QﬁuW?EP%a.%%rw ight he cereved|

direction, upward fromthe horizontal wall 82a). The vertical plate

por t i on YO [t8g dqtiam martinn t9fc dhs hori#RnEabnvathd82fde inside t he
openi ng 97. The above-descri bed inserting opera |ons cause the slide frane
11l to be suPfofte¥ndP Fddtal iy &€ e t e oF L1t suppor t

art 2, VLA oSSO0l s e UL LT e
thereabove in order to insert a portion thereof to the front
end side inside the opening 97 of the chassis 82.

A side surface of the slide frame 111 has an L shape
formed by a horizontal plate portion llla and a vertical
plate portion 111b which is bent vertically downward from
the back end of the horizontal plate portion 1llla.

Two guide grooves 112 and one dislodging preventing
guide groove 113, formed in the horizontal plate portion
11la of the slide frame 111, are fitted to two of the
support shafts 109, that is, that of the geared pulley 104
and that oflthe interﬁediate gear 105 of the lcading gear
unit 101, and to thé top end of a dislodging preventing
support column 114 (which is provided in a standing manner
in the vertical direction, upward from the horizontal wall

- 82a). The vertical plate,portion 111b is inserted
vertically to the fﬁént end side inside the opening 97. The
above-described inserting operations cause the slide frame
111 to be suﬁported horizontally at the top ends of two of
the support shafts 109 and the dislodging preventing suppprt

column 114. The slide frame 111 is assembled so as to be



sl i dab
whi ch
and b
rack 1

of the

| ower
shown
f rame
openi n
di rect
is lin
by the
S
portlo
and ri
left a
121c h
upmard
concen

| e horizontally in the directions of the arrows e ang &1g§ﬁﬁmgig 27)

are sideways directions perpendicular to the directi-ons ar

rows a

that are loading and wunloading directions of the disk tray 87. A
17 which. is integrally pressed to the front surface of one end side
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gear of the output gear 106 of the |oading gear unit 101. Next, as
in Figs. 26 to 29, by fitting the ascending-and-descending actuatlon

121 to an incorporation positixgn P12 at the front end side of
g 97, it is nounted to the chassis 82 so that it can rotate
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of the vertical plate portion 111b of the slide frame 111

can engage the lower gear of the output gear 106 of the

| loading gear unit 101.

Next, as shown in Figs. 26 to 29, by fitting the
ascending-and-descending actuation frame 121 to an
inceorporation position P12 at the front end side of the
opening 97, it is mounted to the chassis 82 so that it can
rotate in the directions of arrows g and h that are upward
and downward directions, and is linked so that it can be
actuated in the directions of arrows g and h by the slide
frame 111.

The ascending-and-descending actuation frame 121 is
formed into a substéntially U shape in plan view by a
horizontal plate portion 121a, left and right arms 121b, and
a front edge 121c. The left and right arms 121b extend

parallel to each othgr and backwards from-the left and right

" sides of the horizontal plate portion 121a. The front edge

121c has a small height and is formed vertically in a
standing manner, upward from the front end of the horizontal

plate portion 12la. A pair of concentrically formed left



and right support pins 122 are formed, one on the |eft sidgjaffarfsback
portion of the left arm 121b and the other on the right side of the back
portion of the right arm121b. Simlarly, a pair of concentrically forned
123. are formed, one on the left side of the front portion of the left arm
121b and the other on the right side of the front portion of the right arm
121b. A pair of left and right camdriven pins 124 are horizontally
provided on the front surface of the front edge 121c so as to protrude
therefrom The pair of left and right2gsupport pins 122 are fitted into a
pair of left and right support pin fitting holes 125, and the pair of left
and right support pins 123 are fitted to a pair of left and right arcuate
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the other into a top end 115a of the right 6 January 2006 - 25
121b and the other on the right side of the front portion of
the right arm 121b. A pair of left and right cam driven
pins 124 are horizontally prqvided on the front surface of
the front edge 121c so as to protrude therefrom.
The pair of left and right support pins 122 are fitted
inte a pair of left and right support pin f£itting holes 125,
and the pair of left and.right support pins 123 are fitted
to a pair of left and right arcuate guide grooves 126. The
pair of support pin fitting holes 125 are formed in a pair
of left and right inside vertical walls 82e which are
provided verfically in a standing manner, downward from the
pair of left and right sides of the opening 97 of the
chassis 82. By the fitting operations, the ascending-and-
descending actuation frame 121 is mounted to the chassis 82
so as to be rotatable in the directicons of arrows g and h
that are upward and downward directions, with the pair of
left and right support pins 122 éerVing as centers.
Thereaftér, the pair of left and right cam drive pins
124 are inserted, one into a top énd 115a of the left cam

groove 115 and the other into a top end 1ll5a of the right
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When these operations are carried out, the sliding
movement of the slide frame 111 in the directions of arrows
e and f causes thelpair of left and right cam driven pins
124 to be driven upward and downward in the directions of
arrows g and h in the space extending from the top ends 1llba,
intermediate inclined portions 115b, and bottom ends 115c of
the corresponding left and right cam grooves 115. The slide
frame 111 and the ascending-and-descending actuation frame
121 are linked together so that the ascending-and-descending
actuation frame 121 is actuated upward and downward in the
directions of arrows g and h inside the opening 97, with the
pair of left and right support pins 122 as centers.

As shown in Figs. 26 to 28, at the inner sides of the
pair of left and right vertical walls 82e of the cha381s 82,
a pair of left and rlght resilient arms 127 are 1ntegrally
molded horizontally, one at the top portion of an opening
125a of a left support pin fitting hole 125 and the other at
the top portion an opening 125a of a right support pin

fitting hole 125. As shown in Fig. 29, the left and right

frame

i de

and

e & t he

pI ?%lﬁtat‘%l ng %ol e 125 and

he left and right 6 January 2006 -



support pin 122 are inserted into the corresponding |eft afgantangbdossupport
pin fitting holes 125 in the direction of arrowi that is an oblique
direction fromthe openings 125a. Here, after the left and right arnms 127
have opposed the resilient force once and have noved away in the direction
of arrowj which is an upward direction, the insertion of the left and
right support pins 122 into their corresponding left and right support pin
fitting holes 125 is conpleted, and the pair of left and right resilient
arns 127 are resiliently restored imdghe direction of arrow k which is a
downward direction. Thereafter, the left and right support pins 122 are
prevented from being accidentally dislodged fromthe corresponding
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arrow j which is an upward direction, the insertion of the
left and right support pins 122 into their corresponding
left and right support pin fitting holes 125 is completed,
and the pair of left and right resilient arms 127 are
resiliently restored in the direction of arrow k which is a
downward direction. Thereafter, the left and right support
pins 122 are prevented from being accidentally dislodged
from the corresponding openings 125a obliquely upward in a
direction opposite to the direction of arrow k.
Therefofe, while producing a tactile feel inside the
pair of leftrand right support pin fitting holes 125 as a
resulf of causing the pair of left and right support pins.
122 to oppose the resiliency of the pair of left and right
resilient arms 127, the pair of left and right support pins
122 can be rotatably supported by inserting them by a one-
- touch operation, thereby considerably facilitating the task
of assembly.
As shown-in Figs. 30 and 31, therintermediate portions
-Qf a total of four cylindrical, substantially “daruma—

shaped” insulators 147 and 147 and 148 and 148, which are



fornmed of rubber or the like, are inserted into a total of6 Jaguary 2008ul at or
fitting. portions 132c (see Fig. 4). One pair of the insulator fitting
portions 132c-are fornmed at the left and right sides of a back end 132a
and the other pair- of the insulator fitting portions 132c are formed at
the left and right sides of a front end portion 132b of the
ascendi ng- and-descending franme 132 of the optical pickup wunit 131. A pair
of left and right set screws 149 which have been inserted into the centers
of the pair of left and right insulatpors 147 at the back end side from

t hereabove are screwed into and nounted to a top portion of the back end
si de of the opening 97 of the horizontal wall 82a of the chassis 82 from
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ascending-and-descending frame 132 of the optical pickup
unit 131. A pair of left and right set screws 149 which
have been inserted into the centers of the pair of left and
right insulators 147 at the back end side from thereabove
are screwed into and mounted to a top portion of the back
end side of the opening 97 of the horizontal wail 82a of the
chassis 82 from thereabove in order to mount the back end
portibn 132a of the ascending-and-descending frame 132 to

. the top portion of the back end side of the horizontal wall
82a of the chassis 82 through the pair of left and right
insulators 147. Similarly, a pair of the left and right set
screws 148 which have been inserted into the centers of the
pair of left and right pair of insulators 148 at the front
end side from thereabove are screwed into and mounted to the
top portion of the horizontal plate portion 121la of the

' ascending-and-descending actuatidn frame 121 from thereabové
in order to mount.the front end pqrtion 132b of the
ascending-and-descending frame 132 to the top portién of the

ascending-and-descending actuation frame 121 through the



pair of left and right insulators 148. By the above-descri®gsh@pereds ons,
the optical pickup wunit 131 is nounted to the top portion of the opening
97 of the chassis 82 through the four insulators 147, 147, 148, and 148
so that it extends. between the back end side of the horizontal wall 82a of
t he chassis 82 and the top portion of .- the ascendi ng-and-descendi ng '
actuation frame 121. The assenbly operation is conpleted in such a manner
that by the upward and downward actuation of the ascendi ng- and-descendi ng
actuation franme 121 in the directi on®f- arrows g and h (see Fig. 28), the
optical pickup unit 131 is actuated so as to nove up and down by a

swW ngi ng novenent between the descended position towards which the arrow d

points (i llustrat in . Fig..37), to.t S ded position towards which the
arrow c Séknﬁg ?F?gugppafggh%naﬁﬁg;aggf% i%%?\the back-end pair of left
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portion of the horizontal wall 82a fromthe ont surface open section 96
of the ¢hasehas84ds Her enrl@nditsle oty §hsud Jideth ppl ph7 symddietic resin,

and a vertically oblong tray front panel 87b is integrally nolded with the
front eadaofiaBhechehbtontralexiteiiLPdwden thel BUHEK Yerk®0bide 28 the
horizontal wall 82a of the chassis 82 and the fop portion of
the ascending-and-descending actuation frame 121.

The assembly operation is completed in such a manner
that by the upward and downward actuation of the ascending-
and-descending actuation frame 121 in the directions of
arrows g and h (see Fig. 28}, the optical pickup unit 131 is
actuated so as to move up and down by a swinging movement
between the descended position towards which the arrow d
points (1l1lustrated in Fig. 37) to the ascended position
towards which the arrow c points (illustrated in Fig. 38},
with the badk-end pair of left and right insulators sexrving
as rotational fulcra. |

As shown in Figs. 31 and 32, the disk tray 87 is
inserted horizontally in the direction of arrow a into and
mounted to left and right side positions P14 of the top
portion of the horizpntal wall 82a from the fronf surface
open section 96 of thé chassis 82.
| Here, thé disk tray 87 is molded out of synthetic resin,
and a vertically dblong tray fronf panel 87b is intégrally

molded with the front end of the horizontal tray body 87a.



A substantlally circular recess 87c is fornmed in the top Psddpn2eds t he
front end side of the tray body 87a. A large, slot-shaped bottom surface
opening 87e is fornmed along the tray centerline fromthe center portion of

‘the.recess 87c to .a back end portion 87d. A cutaway 87f is fornmed in one

side portion of the back end portion 87d as a relief cutaway with respect
to a sled drive notor 142 of a sled noving nmechanism 141 (described

| ater). The cross-sectional shape of the tray body 87a in a direction
perpendicular to the forward and backward directions (the directions of
arrows a and b) is forned with a substantially U shape which faces
downward and which is shallow. A pair of paraIIeI Ieft and right quide
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of arrowato the Ileft and right positions P14 of the horizontal wall 82a,
at  theai patHeeati pBethieht saad ringklutwidy ealr Wl |18t ofn tdiee $f@ssis 82.

This causes the left and right guide rails 87g to be horizontally inserted

into theoteweh pErthendack and pamdion %31% a4 3 Gelief cutaway with
respect to a sled drive motor 142 of a sled moving mechanism
141 (described later). The cross-sectional shape of the
tray body 87a in a direction perpendicular to the forward
and backward directions (the directions of arrows a and b)
is formed with a substantially U shape which féces downward
and which is shallow. A pair of parallel left and right
guide rails 87g are integrally formed on the tray body 87a,
the left guide rail 87g on the left side and the right guide
rail 87g on the right side of the tray body 87a, along the
bottommost ehds. Linear racks 87h which engage the upper
gear 106 of the loading gear unit 101 ére integrally formed
at the other side of the bottom surface of the tray body 87a
so as to be parallel to the directions of arrows a and b.

The left and right guide railsx87g of the disk tray 87

are inserted horizontélly in the direction of arrow a to the
left and right positions P14 of the horizontal wall 82a, at
the inside of the left and right vertical walls 82b of the
chassis 82. This causes the left and right guide réils 87g

to be horizontally inserted into the lower portions of a



plurality of tray holders 82f (which are punched out horiggntahl ¥o8! ong
the bottomends of the insides of the left and right vertical walls 82b), .
and to be horizontally inserted into in the direction of arrow a and to be
mounted inside the chassis 82 so that the tray 87a extends over the top
portion of the slide frame 111 and the | oading gear unit ~ 101 towards the
left and right. A resilient stopper 871 which is integrally formed with
the bottom surface of one of the side portions of the tray body 87a
resiliently opposes a stopper 118-wsioch protrudes fromthe top portion of
one of the side portions of the slide frame 111 and goes over it in the
direction of arrow a. Thereafter, the disk tray 87 is in contact wth the
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left and right vertical walls 82b . 6 January 2006 - 31
top portion of the slide frame 111 and the loading gear unit
101 towards the left and right. A resilient stopper 87i
which is integrally formed with the bottom surface of one of
the side portions of the tray body 87a resiliently opposes a
stopper 118 which protrudes from the top portion of one of
the side portions of the slide frame 111 and goes over it in
the direction of arrow a. Thereafter, the disk tray 87 is
in contact with the stoppers 87i and 118, thereby preventing
it from being accidentally dislodged from the chassis 82 in
the direction of arrow b.

The rack 87h which is formed on the bottom surface of
the disk tray 87 insefted.into the chassis 82 in the
direction of arrow a engages the upper gear of the output
.gear 106 of the loading gear unit 101.

As shown in Figs. 32 and 33, left and right ends 172a
of the disk claﬁper supportiﬁg frame 172 of the disk clamper
unit 171 are horizontally placed on the top portion of left
and right diék clamper unit mounting portions 82g which are
a pair of disk clamper unit mounting portions and which are

bent horizontally at the left and right vertical walls 82b



of the chassis 82, and are p05|t|oned and screwed by pa|rSGJQﬂmhﬁﬂb6and
positioning pins 173 and left and right setscrews 1/4. Wth a play
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provi ded, a disk planper .176, which i.s nolded out of syntheti

is inserted. into a_circular recess 175 fornmed in the center
e di sk clanper supporting frame 172. Then, with a play being
ed, a disk clanper section 177 which is a circularly convexed
protrudes fromthe center portion of the disk clanper 176 is

c
portion

portion

ed downward froma circular -hglie .178 forned concentrically with the
of the circular recess 175. Wen a flange 179 which is forned

the outer periphery of the top end of the di sk clanper 176 is
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al wall 82c of.the chassis 82, so that 6 January 5506 -
the disk clamper supporting frame 172. Then, with a play

being provided, a disk clamper section 177 which is a
circularly convexed portion which protrudes from the center
portion of the disk clamper 176 is inserted downward from a
circular hole 178 formed concentrically with the center of
the circular recess 175. When a flange 179 which is formed
along the outer periphery of the top end of the disk clamper
176 is horizontally placed inside the circular recess 175,
the disk clamper 176 is horizontally provided so as to
extend directly above the épindle motor {described latef)
for the optical pickup unit 131 while a play is provided.
An annular magnet 180 is .concentrically embedded into the
top portion of the disk clamping section 177 of the disk
clamper 176.

Then, as shown in Fig. 34, the top cover 84, ﬁhich is
formed by pressing downward a sheet metél, such as a sheet
iron, having a small thickness substantially into the shape
of the 1ettef'U, is placed over the outer sides of the pair
of left and right vertical walls éZb and  the duter side of.

the back-end vertical wall 82c¢ of the chassis 82, so that
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the top cover 84 is fitted into the chassis 82 from thereg Q%Ea M@ggeby,
by making use of the resiliency of the top cover 84, a plura |n§

stoppers 84a forned at the inner side of the top cover 84 are fitted into
a plurality of stoppers 82i forned behind the total of three verti cal
wal I s 82b, 82b, and 82c of the chassis 82. Lastly, as shown in Fig. 23, by
fitting the front panel 83 to the outer sides of the front ends of the
pair of left and right vertical walls 82b of the chassis 82 and the outer
side of the U shaped front end of thazoep cover 84 and by stopping them
“with a plurality of stoppers (not shown), the assenbly of the optical disk
device 81 shown in Fig 23 is conpleted. Wen the optical disk 1 is

Ioadeq Eﬂget8€ gg@ 1s fﬁiggéggggohgﬁézoo%%glé Qs%de t he recess 87c of

the dis i'S u out si Optlgép di sk device 81
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panel e dis y ~ pushe ction of arrow

a, alopghngosuitsh is %u&gﬂﬁgpafcaeagpgr%h%d O%f&gahmtto nk08 to be

rotatio ly driven’in direction, so that the out put gear 106
of the {paging;geabsutht 10p L&vEe! hl a&a' Iy t@eld’ 8t &t BA urkaigr d

direction. This causes the upper gear of the output gear 106 to ".actuate
the racks8dhophetbesdiskothad Bénifia that tbita1dicik thrdanyainti23Q6 - 33
walls 82b, 82b, and 82c of the chassis 82.

Lastly; as shown in Fig. 23, by fitting the front panel
83 to the outer sides of the front ends of the pair of left
and right vertical walls 82b of the chassis 82‘and the outer
side of the U-shaped front end of the top cover 84 and by
stopping them with a plurality of stoppers (not shown)., the
assembly of the optical éisk device 81 shown in Fig. 23 is
completed.

When the optical disk 1 is loaded, the optical disk 1
is placed horizontally inside the recess 87c of the disk
tray 87 which is unloaded outside of the optical disk device
Bl at the‘side towards which the arrow b points. Then, when
the tray front panel 87b of the disk tray 87 is lightly
pushed in the direction of arrow a, a loading switch is
turned on, causiqg the loading motor 108 to be rotationally

~driven in the forwaré direction, so that the'output gear 106
of the loading gear unit 101 is rotationally driven in the
forﬁard diredtion. | |

This causes the upper gear of the output gear 106 to

actuate the rack 87h of the disk tray 87, so that the disk



tray 87 is |loaded into the optical disk device 81 in the disngqld-Poogefl arrow
a, whereby the optical disk 1 is-incorporated into the optical disk device
81. When the loading of the disk tray 87 is conpleted, the upper gear of

t he out put gear 106 separates fromthe rack 87h. The separati on causes the
disk tray 87 to be positioned at a | oading conpletion |ocation by a
positioning neans (not shown), and, then, the forward rotational driving
of the output gear 106 to bring the | ower gear of the output gear 106 into
engagenment with the rack 117 at the-s33de frane 111, whereby the slide
frame 111 is actuated by being slid in the direction of arrow e fromthe

| ocation indicated by alternate | ong and short dashed lines to the

| 06at 1 0 dy1f03ed Dhch Sali] BN 1y i herpoe N N1 1o frame

111 is act el ng pair of t and right cam grooves 112
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lines to the location indicatéd by a solid |ine showm: in Fig. 29. Wth the

pair of |efimandthednbadyRBObE RhBS 3id% a¥a9eB7elis Jddifpleted, the _
ascendi ng- and- descendi ng actuation frane 121 is rotationally actuated in
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87h. The separation causes the disk tray 87 to be
positioned at a loading completion location by a positioning

. means (not shown), and, then, the forward rotational driving

of the ocutput gear 106 to bring the lower gear of the output
gear 106 into engagement with the rack 117 at the slide
frame 111, whereby the slide framé 111 is actuated by being
s5l1id in the direction of arrow e from the location indicated
by alternate long and short dashed lines to the location
indicated by a solid line shown in Fig. 29.

When the slide frame 111 is actuated by being slid, the
pair of left and right cam grooves 112 are used to drive
upward the pair of left and right cam driven pins 124 of the
ascending-and-descending actuation frame 121 in the
direction of arrow g from the location indicated by
alternate long and short dashed lines to the location
indicated by a solid line shown in Fig. 29. With the pair
of left.and right support pins 122 as centers, the
aséending-and—descending actuatibn frame 121 is rotationally
actuated in the direction of arroﬁ g from the 1ocation

indicated by alternate long and short dashed lines to the



l'ocation indicated by a solid line shown in Fig. 28, causigganidpgoqiti cal
pi ckup unit 131 to nove upward in the direction of arrowc fromthe =
descended | ocation shown in Fig. 37 to the ascended position shown in Fig.
38, . with the back end side pair of left and right insulators 147 serving
as centers. The optical disk 1 is chucked onto a disk table 135
(described tater) of the optical pickup unit 131 by the - disk clanper 176,
and flies horizontally above the recess 87c of the disk tray 87. Then, at
this nmonent, the |loading notor stops3saauwtomatically. A recording conmand
signal and/or a reproduction conmmand signal is input froma host conputer
inorder to rotationally drive the optical disk 1 by a spindle notor 133
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centers. The optical disk 1 is chucked onto a disk table

135 (described later) of the optical pickup unit 131 by the

disk clamper 176, and flies horizontally above the recess

87c of the disk tray 87. Then, at this moment, the loading

motor stops automatically.

A recording command signal and/or a reproduction
command signal is input from a host computer in order to
rotationally drive the optical disk 1 by a spindle motor 133
(described later), whereby the recording of data onto and/or
the reproduction of data from the optical disk 1 is carried
out by the optical pickup unit 131.

When, after the completion of the recording bf data
onto and/or the reproduction of data from the optical disk 1,
lthe eject button 89 is pushed, the loading motor 108 is
driven in the reverse dirgction,'causing the output gear 106
of the 1oading gear unit 101 to be rotationally driven in
the reverse direction.

This cauées the reverse operations to those carried out
during the loading to be carried 6ut. The slide frame 111

is actuated by being slid in the direction of arrow £ from a



llocation indicated by a solid line to a location indicateds jdnad) dgeinat e

| ong and short dashed lines shown in Fig. 28. This causes the opti cal

pi ckup unit 131 to be actuated downward in the direction of arrow d from

t he ascended position shown in Fig. 38 to the descended position shown in
Fig. 37. The disk table separates fromthe disk clanper 176 in the
downward direction, whereby the optical disk 1 is placed inside the recess
87c of the disk tray 87. Thereafter, the disk tray 87 is unloaded in the
direction of arrow b, so that the.opmjcal disk I is taken out fromthe
optical disk device 81. (2) ... Precision of Assenbly of the optical Pickup
Unit The precision of assenbly of the optical pickup unit 131 wll be
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Fig. 37. The disk table separates from the disk clamper 176
in the downward direction, whereby the optical disk 1 is
placed inside the recess 87c of the disk tray 87.
Thereafter, the disk tray 87 is unloaded in the direction of
arrow b, so that the optical disk 1 is taken ocut from the
optical disk device 81.

(2) ... Precision of Assembly of the Optical Pickup
Unit

The precision of assembly of the optical pickup unit
131 will be described with reference to Figs. 1 to 6. As
shown in Fig. 3 to 6, the optical pickup unit 131, which is
a pickup unit, is placed on the horizontal ascending-and-
descending frame 132, which is formed by pressing a sheet
metal such as an iron plate. The spindle motor 133 is
vertically loaded at the front end pértion 132b of the
ascending-and-descending frame 132, and the disk table 135
is affixed to the top end of the motor shaft 133a of the
spindle motof 133. A centering guide 135a, which is a
truncated conicél protrusion, is formed on the centér top

portion of the disk table 135. A substantially rectangular



opening 146 is formed along substantially the center portig@iangfy 2dt®
ascendi ng- and- descendi ng frame 132 so as to disposed behind the spindle
motor 133 (that is, at the side towards which the arrow a points fromthe
spi ndl e notor -133). An- optical pickup 136, which is a data pickup, i's

| oaded inside the opening 146.. The optical pickup 136 has a sled 138 to
whi ch an objective lens 137 is nounted, and a guide main shaft 139 and a
gui de sub-shaft 140 which are parallel to the directions of arrows a and b
and which are used to guide the sledd38. The guide main shaft 139 and the
gui de sub- shaft 140 are nounted horizontally to the bottom portion of the
ascendi ng- and-descending frane 132 as a result of being disposed parallel
to each other at the inner sides of the |eft and right sides of the

openi ng®PFBINEn e 15t FQEMGHe 2180 SYDRTANTY AehdMs FPEET HOTHRA ng t he
bot t om Bor EREn“GEBREnSF Pfis SePEEREN, Faheon he adtSeridt o SHRATbs cendi ng
(7o 5T a3 BEAMNGRTREN UL T SUT SR B gt or 142
o092, S BT UBLER hpRIneg’ oL WM il sk IR e 1
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sli dabl ¥hkngpehgdgb¥ 48 .6 4RRUBLY 12496 picklip 136 has a sled 138 to
which.an objective lens 137 is mounted, and a guide main
shaft 139 and a gquide sub-shaft 140 which are parallel to
the directions of arrows a and b and which are used to guide
the sled 138. The guide main shaft 139 and the guide sub-
shaft 140 are mounted horizontally to the bottom portion of
the ascending-and-descending frame 132 as a result of being
disposed parallel to .each other at the inner sides of the
left and right sides of the opening 146.
In the structure, a sled moving mechanism 141 for
moving the sled 138 to which the optical pickup 136 is
mounted is mounted to the bottom portion of bne of the side
portions of the ascending-and-descending frame 132. The
sled moving mechanism 141 comprises a sled drive motor 142,
~a gear train 143, a pinion 144 at the output end of the gear

train 143, and a rack 145 mounted to one of the ends of the

sled 138 and which is actuated bj the pinion 144. The guide

main shaft 139 is precisely positioned and mounted to the
bottom portion of the ascending-and-descending frame 132.

One of the ends of the sled 138 is slidably inserted by a



pair of thrust bearings 138a with alnost no play at the nggﬁﬁﬁ@jmmhery of
the guide main shaft 139. The other end of the sled 138 is slidably
inserted with a slight play at the outer periphery of the guide sub-shaft
140. By the -weight of the sled 138, the horizontal posture is stabilized.
The front ends (that is, the ends at the sides towards which arrow b

poi nts) of the guide main shaft 139 and guide Sub-shaft 140 are fornmed as
fixed ends 139a and 140a, respectively, whereas the back ends (that is,
the ends at the sides towards whichzgrrow a points) thereof are forned as
movabl e ends 139b and 140b, respectively. The fixed end 139a of the guide
mai n shaft 139 is affixed wwth high precision wwth a setscrew 151 as a
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38 The front ends (that is, the ends at the sides towards
which arrow b points) of the guide main shaft 139 and guide
sub-shaft 140 are formed as fixed ends 13%a and 140a,
respectively, whereas the back ends (that is, the ends at
the sides towards which arrow a points) thereof are formed
as movable ends 139b and 140b, respectively. The fixed end
13%9a of the guide main shaft 139 is affixed with high
precision with a setscrew 151 as a result of positioning it
in two directions with respect to the bottom surface of the
ascending-and-descending frame 132 and a positioning |
reference portion 153 by a plate spring 152 mounted to the
bottom portion of the ascending—and—descending frame 132.
However, this results in slight movement of the guide main
shaft 139 when a skew adjustment (described later) is
~carried out. The movabie end 139b of the guide main shaft
139 is mounted to the bottom portion of the ascending-and-
desqending frame 132 by a skew adjusting mechanism 181
‘{described later). The fixed end 140a of the guide sub-
shaft 140 is held by a holder 154.formed'at the botfom

portion of the ascending-and-descending frame 132, and is

fixed end 140a of-



mounted thereto while in contact with a slide preventing @ggﬁkﬁ@mﬁg 155
formed on the bottom surface of the ascendi ng-descending frame 132. The
movabl e end 140b.of the guide sub-shaft 140 is al so nounted to the bottom
portion of the ascending-and-descending frane 132 by a skew adj usting
mechani sm 191 (described later). A spindle notor nounting nmechanism 161 is
described wth reference to Figs. 1 to 5. A spindle notor inserting
portion 132d, which is a semcircular cutout, is formed in substantially
the center portion of the front end p@tion 132b of the
ascendi ng- and- descendi ng franme 132. The spindle notor 133 is inserted into
t he spindl e notor inserting portion 132d, and a horizontal notor base 134
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mechanism 191 (described later).

A spindle motor mounting mechanism 161 is described
with reference to Figs. 1 to 5. A spindle motor insérting
portion 1324, which is a semicircular cutout, is formed in
substantially the center portion of the front end portion
132b of the ascending-and-descending frame 132. The spindle
motor 133 is inserted into the spindle motor inserting
portion 132d, and a horizontal motor base 134 formed at the
bottom portion of the spindle motor 133 is mounted to the
bottom portion of the ascending-and-descending frame 132
from therebeiow using three sgsetscrews 165, 166, and 167
through‘thrée space pins 162, 163, and 164, which are
spacers;

In this way, when the spindle motor 133 is mounted to
the bottom portion of the ascending-and-descending frame 132
through the three space pins 1%2, 163, and 164 so as to form
a step,_a height H1 of the disk table 135 from the
ascending»and—descending frame 132 can be made small, so
that the shaking of the core of the spindle_motor 133 can be

considerably reduced. In particular, when carrying out a



hi gh-density recording and/or reproducing of data by rotagigna y(ﬁy|V|ng
the optical disk I in which there is a center-of-gravity |nbalance hi ghl y
preci se recording and/ or reproducing of data can be carried out. As shown
in Fig. 5, when a recording operation and/or .reproducing operation is
carried out on the optical disk 1, which is a high-capacity disk (that is,
a high-density disk), it is necessary for the center (that is, the optical
axi s) of the objective lens 137 of the optical pickup 136 to be parallel
to the center of the guide main shaft3gl39, and to be set with high
precision on a seek reference line P2 passing through the center of the
spindle notor 133. In order to achieve this, it is necessary to match with

hi gh t LI _bet th f th i ndl
mtor 153 SHRdePRa ot ede o e S de ﬁ%rtﬁ%iﬁmeéér& B L ength
(|nterv§%& % ﬁg%%&e EQ%f%gQ%ﬁgogkltgﬁ gtlve Ie ﬁﬁl nd the center

of the QUI |one ove rust beari ng

at the SSPPToER Fhavy o TREISH e 5&%9'#1?@?56%%3%% Badufd WP U

L2 betwgg Bﬁﬁ Qﬁe%%'%%tle@%nﬁ%é %%%EUEE SH4i-de main shaft 139 is set at a

certain v ue w t accuracy erefore, based upon the precision of
the assenbl x50knbhg $RI PALE. BDt Qhed33 FRcbRAIATCSRERAG1RAI Hajaipuary 2006 -

- 40
reproducing operation is carried out on the optical disk 1,
which is a high-capacity disk (that is, a high-density disk),
it is necessary for the center (that is, the optical axis)
of the objective lens 137 of the optical pickup 136 to be
parallel to the center of'the.guide main shaft 139, and to
be set with high precision on a seek reference line P2
passing through the centér 0of the spindle motor 133. 1In
order to achieve this, it is necéssary to match with high
accuracy a length (interval) L1 between the center of the
spindle motor 133 and the center of the guide main shaft 139
and a 1ength (interval) L2 between the center of the
objective lens 137 and the center of the guide main shaft
139.

Here, as mentioned above, the thrust bearing 138a of
the sled 138 is inserted with high precision with almost no
play at the.outer periphery of the guide main shaft 139, so
that the interval I.2 between the'objective lens 137 and the
guide main shaft 139 is set atla certain value with high
acﬁuracy; Therefore, based upon-the precisién of the

assembly of the spindle motor 133 to the ascending-and-



descending franme 132, the-interval L2 between the spindle g aH@ry 408 and
the guide main shaft 139 nust be set so as to nmatch L1 with high accuracy.
To overcone this problem in the spindle notor nmounting mechani sm 161,
whi] e two positioning pins 168 which are positioning nmeans inplanted in
~the top portion of the notor base 134 with high precision are pushed
against a side surface of the guide main shaft 139 in the direction of
arrow x (see Figs. 14 and 15), the notor base 134 is secured to the bottom
portions of the three space pins 16240163, and 164 with the three
setscrews 165, 166, and 167. This has allowed the interval L1 between the
spindl e notor 133 and the guide main shaft 139 to be successfully made
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positioning means implanted in the top portion of the motor
base 134 with high precision are pushed against a side
surface of the guide main shaft 139 in the direction of_
arrow X (see Figs. 14 and 15), the motor base 134 is secured
to the bottom portions of the three space pins 162, 163, and
164 with the three setscrews 165, 166, and 167. This has
allowed the interval L1 between fhe spindle motor 133 and
the guide main shaft 139 to be successfully made equal the
interval L2 between the objective lens 137 and the guide
main shaft 139.

In other words, the spindle motor mounting mechanism
161 allows the guide main shaft 139 itself to be set at a
commen positioning reference for the spindle motor 133 and
the objective lens 137 in order to mount the spindle motor
133 and the objective lens 137 to the ascending~and-
descending frame 132, so that the two intervals L1 and L2
can be made to match with high adcuracyf In addition, since,
in the spindie motor mounting mechanism 161, the two
positioning pins 168 implanted inrthe motor base 134 are

only pushed against a side surface of the guide main shaft




139, the structure thereof becones very sinple, thereby mrignngyidopdossible
to pronote reduced costs. Fig. 7 illustrates a nechani smfor nounting the
.conventional spindle notor 39. Wiile the horizontal notor base 39b
di sposed at the bottomend of the spindle nmotor 39 is fitted to and
positioned at the reference hole 62 and the positioning pin 61 inplanted
in the ascendi ng-and-descending franme 16 fromthereabove, the notor base
39b is screwed to the ascendi ng-and-descending frame 16 using a plurality
of setscrews 63 fromtherebel ow, andithe guide main shaft 45 is
vertically pushed against and positioned at the positioning reference
portion 64 formed by bending a portion of the ascending and descendi ng
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positioning reference portion 64, and 6 January 200
is fitted to and positioned at the reference hole 62 and the
positioning pin 61 implanted in the ascending-and-descending
frame 16 from thereabove, the motor base 39b is screwed to
the ascending-and-descending frame 16 using a plurality of
setscrews 63 from therebelow, and the guide main shaft 45 is
vertically pushed against and positioned at the positioning
reference portion 64 formed by bending a portion of the
ascending-and-descending frame 16.

However, in this method, the spindle motor 39 and the
guide main shaft 45 are positioned with respect to the
ascending-and-descending frame 16, sb that the interval
between the center of the objective lens 42 and fhe center
of the guide main shaft 45 and the interval between the
center of the spindle motor 39 and the center of the guide
main shaft 45 are not directly adjusted. Therefore,

_ variations occur in tﬁe ihterval between the center of the
spindle motor 39 and the center of the guide main shaft 45
and the intefval between the center of the spindle motoxr 39
and the center of the guide main shaft 45 due to shifts in

the position of the positioning reference portion 64, and



the reference hole 62 and the positioning pin 61 of the 6 January 2006
ascendi ng- and- descendi ng franme 16. When such variations occur,
hi gh-density recordi ng and/ or reproduci ng operations of. the optlcal disk 1
cannot be carried out. In order.-to nmke such variations small, it is
necessary to increase the precision with which each conponent part is
formed, resulting in considerably increased costs. Further, in the spindle.
notor mounting mechani sm the spindle notor 39 is nmounted to the top
portion of the- ascendi ng-and-descengbng frane 16, so that a height H2
measured fromthe disk table 40 to the ascendi ng-and- descending franme 16
becones at | east approximately tw ce the height HL in the present invention
result, core shakin the rotatjon of the

shown |n Fi : yurin
spi ndl eth %Dg%ﬁe%@n?%hﬂgl?o5%c§%@ the, B%?%FgﬂPéPg 8?8I8ﬁtogoF shaklng
wh d ] wh h f
?ﬁg;{%d%%ggg +%$a£%%cg?sﬁé%$b gﬁ%ﬁécp?Le?ﬁ%ﬁnp?gggﬁgg%ggFg88gd|ng and/ or
t d it F F f Sk
st | LB A RArIate X ~Pophibrs | N ChEr SR ogkraRonbRERt ShR%: 1) oo
descrlbgp *ﬁéhoég%géfnﬁfsﬁo FEQE of 6% %%rr§%8“’ gjuihlgggggggganlsns 181

and 191 are pr respectlve frovabl'é ends and 140b of

the COnﬁgggoggeﬂgvg%gglgﬁﬁgsmmtt1%3§?saﬂgcggsa99' 6 HBrehabt 440. Since

t he sk January
precision with which each component part is formed,

resulting in considerably increased costs.

Further, in the spindle motor mounting mechanism, the
spindle motor 39 is mounted to the top portion of the
ascending-and-descending frame 16, so that a height H2
measured from the disk table 40 to the ascending-and-
descending frame 16 becomes at least approximately twice the
height H1 in the present invention shown in Fig. 1. As a
result, core shaking during the rotafion of the spindle
motor 39 tends to occur. In particular, violent core
shaking occufs when the optical disk 1 in which there is a
center-of-gravity imbalance is rotated at a high speed,

. thereby préventing recording and/or reproducing operations
of high-density data.

(3) ... First Form of a Skew Adjusting mechanism

A first form of the skew adjusting mechanism will be
des¢ribed with reference to Figs.-8'to.13. Skew adjusting
mechanisms lél and 191 are provided, respectively, at the
movable ends 139b and 140b of the corresponding guide mgin

shaft 139 and the guide sub-shaft 140. Since the skew



E

adj usting nmechani sns 181 and 191 have the same structure, gthguarkens

adj usting nmechanism 181 at the guide main shaft 139 wll only be descri bed
in detail. For the skew adjusting mechanism 191 at the gui de sub-shaft

140, corresponding. opposite parts will be | abeled with corresponding
reference nunerals, so that details thereof wll not be given below In

t he skew adjusting nechanism 181 at the guide main shaft 139, a skew

adj ustment screw 182 is nounted to a location directly above the novabl e
end 139b. of the guide nmin shaft 139%go_as to pass through the
ascendi ng- and- descendi ng frame 132 downward. Then, using a setscrew 183

- which has been passed through a screw insertion hole 184c, fornmed in the

fixed end 184a of the plate spring 184 bel ow the ascendi ng-and-descendi ng
frame 132J9FLiRPr REFBREASHS tRd A dP e MPVBINS ST i ST T e bot t om
Whi ch i EAPOFREY PRICACLPL R BRGLARA TS 4 (Wi DHAF P ETERI hY dowel
Pscend Kotk 4%s BEnBERs HPie Lha st der OF 1T 1R TR 190 1846
formea ByCRERuRRyod 3 ukd g Be RIS, o, dpilindlAg T 120" 6 be

per Pendhbbas ckOphltsl §A0N HY NGE1U Yl BLAL o ORIING rdBdredbe

posi tion ol e ormed in the ascendi ng- escendi n rame 132.

After themBeRlsPOoLkbi QR34 HAS 6 tHRANAY wO0P no? ¥e “given below.

In the skew adjusting mechanism 181 at the guide main

shaft 139, a skew adjustment screw 182 is mounted to a

main shaft 139 so as to pass through the ascending-and-
descending frame 132 downward. Then, using a setscrew 183
which has been passed through a screw insertion hole 184c,
formed in the fixed end 184a of the plate spring 184 below
the aécending-and—descending frame 132, from therebelow, the
fixed end 184a is affixed to the bottom surface of the
ascending—and—descending frame 132. Here, a dowel hole 1844
which is formed in the fixed end 184a is fitted onto a
positioning dowel pin 187 whiéh is formed on the bottom
surfaée of the ascending-and-descending frame 132 in order
to fit a bent portion 184e inside a positioning hole 186
from therebelow. The bent portion.184e is formed by bending
a side portion of the fixed end 184a upward so as to be
perpendiculaf to the length direction of the- plate spring
184. The positioning hole 186 is formed in the ascéndingu

and-descending frame 132. After the bent portion 184e has:



been fitted, the plate spring 184 is positioned w th high gpsR@hsicg while
it is perpendicular to the guide main shaft 139. A novable end 184b, -
formed by bending a portion of the plate spring 184 into a substantially V
shape, is obliquely pushed against the novable end 139b of the guide main
shaft 139 downward and to one side. By the oblique upward pushing force
of the novable end 184a, the novable end 139b of the guide main shaft 139

i s pushed against two |ocations, that 1is, the bottomend of the skew

adj ustnent screw 182 and a positianigag.reference portion 185 which extends
vertically downward fromthe ascendi ng-and-descending frame 132 in order
for the novable end 139b of the guide nmain shaft 139 to be positioned. In

t he skew adj usting nechanjsm 181, when the height of _the_ skew adjustnent
screw BEER ELHECS: (Eh% (DIALSISBEIRGa it SAGDASHALERSG: HLEBwhigPand

downward directions.js adjusted t he vabl e d 139h of the gui_de main
Shart PREGALOBIIHS FALE Sotmendfelsr tReth6, Ditdeoha Boshost ¢ o

pl at e aﬁgéng 184, and its height is adjusted in the - directions of arrows o
and p ch are upward and downward directions, along the positioning

S oo SRR o8 A IONESh Goy oedHEn 500 oplusfiobrall © enc
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pushed against the movable end 1396 of the guide main shaft
139 downward and to one side. By the oblique upward pushing
force of the movable end 184a, the movable end 139b of the
guide main shaft 139 is pushed against two locations, ﬁhat
is, the bottom end of the skew adjustment screw 182 and a
positioning reference portion 185 which extends vertically
~downward from the ascending-and-descending frame 132 in
order for the movable end 139b of the guide main shaft 139
to be positicned.
In the skew adjusting mechanism 181, when the height of
the skew adjﬁstment screw 182 in the directions of arrows m
and n which are upward and downward directions is adjusted,
the movable end 139b of the guide main shaft 139 goes
against the spring force of the movable end 184b of the
plate springh184, and its height is adjusted in the
directions of arrows o and p which are upward and downward
directions, along the positioning réferenqé portion 185. Aé
shown in Fig; 8, the angle of the movable end 139b of the

guide main shaft 139 is adjusted in the directions of arrows

o and p which are upward and downward directions, with the



fixed end 139a serving as rotational fulcrum Then, the téhém@gugmsthe'
sled 138 is integrally adjusted along with .the guide main shaft" 139 in the
direction of arrowy in order to performa skew adjustnent operation so
that the skew angle with respect to the optical disk 1 on an optical axis
F of the objective lens 137 is vertically adjusted. Here, the skew
adj ustnent operation in the tangential direction is carried out using
either one of the two adjustnment screws 182 and 192 of the two skew
adj usting nmechanisns 181 and 189, oggboth of the adjustnent screws 182
and 192 of the skew adjusting nmechanisnms 181 and 189 by adjusting them
vertically in opposite directions. The skew adjustnent operation in the
radial direction is carried out using_the two_skew adj ustment screws 182
and 192X i¥edrmdgl39mereveing cas | yotatipralfnlart@et i SRePntP&rti cul ar,
when the tilting of the guide main shaft 139 in the directions of arrows o
and p i slhbiREt @B, thees1ed b8 ehtl 1B8589BR 1L KeadirateHaPhOBRaFth39 s
- slightl tilted in the vertical direction, along %he gositioning
r ef er entlR® pPrttormaby. shatt 13Rein; kBa eHEeE589R 0P t AETOYuFdé mai n shaf t
139.1.s s%i hﬁly tiled in the vertical irection, along.side surfaces of
the 1w TRt Forpattarmet 388" E9ansBhent oBRbRtLaP SPnERE fof BEe. gut de
mai n sh f% 139.is carried ou%, the in L .P t ge R of the
Gut de ke Fag1 TubPh HETREUE Lhp cPrarbBRLRa d4PE' oBE, BB SBELEY Sooe' !
46 axis F of the objective lens 137 is vertically adjusted.
Here, the skew adjustment operation in the tangential

direction is carried out using either one of the two

adjustment screws 182 and 192 of the two skew adjusting

mechanisms 181 and 189, or both of the adjustment screws 182

and 192 of the skew adjusting mechanisms 181 and 189 by

adjusting them vertically in opposite directions. The skew

adjustment operation in the radial direction is carried out

using the two skew adjustment screws 182 and 192 by moving

them vertically in the same direction.

In particular, when the tilting of the guide main shaft

139 in the directions of arrows o and p is adjusted, the

fixed end 13%a of the guide main shaft 139 is slightly

tilted in the vertical direction, along the positioning

reference portion 153. Here, the fixed end.139a of the

guide main shaft 139 is slightly tiled in the wvertical

direction, along side surfaces of the two positioning pins

168. Even when a skew adjustment of the guide main shaft

139 is carried out, the interval L1 between the center of

the guide main shaft 139 and the center of the spindle motor

3‘
(
;
1
i
;
|



133 shown in Fig. 1 does not change at all. Therefore, skey,Rd} nt can
be assuredly carried out without adversely . affecting the precision with
which the spindle nmotor 133 is mounted. As shown in Fig. 5 while the
optical disk 1 is chucked to the top portion-of the disk table 135 after

| oading the disk tray 87 into the disk device body 85 in the direction of
arrow a, the two upward facing skew adjustnment screws 182 and 192 are

di sposed at the outer sides of the optical disk 1, and a hole 188 for
inserting a tool, such as a driver,_ i, formed in a location directly above
t he skew adjustnent screw 182 at the disk tray 85. The skew adj ust nment
screw 192 is disposed inside the corner of the bottom surface opening 87e
of the disk tray 87. This causes the optical disk 1 to be rotationally
driven b33 ashoyh tpeBdgbylt Aeesphal| ehapogr at3allwh Theredgredu@hy i niti al
data fromthe optical disk 1 by the optical pickup 136, a skew adj ustnent
oper at | d_IBgtReRt sgay bej ascHepdlycrarrigd et Ma @y dvedsedy passing a
tool, such as a driver, through the tool insertion _hole 188 from

t her eabdbkeching ERewPRAFPHSLRBNYLIEBeMRLLHn thy Shd tdd&y™ediWstifehtlScrew 192
can be carrjed out by passing a tool, such as a driver, through the corner
‘i nsi de B3t om surface opening 87e of the disk tray 87 from thereabove,

50 N2t Skely adi st mRnt pper ati gns, cap, 0eo5RE £hedatuk $23k! Ynuidnuary
to the top portion of the disk table 135 after loading the
disk tray 87 into the disk device body 85 in the direction
of arrow a, the two upward facing skew adjustment screws 182
and 192 are disposed at the outer sides of the optical disk
1, and a hole 188 for inserting a tool, such as a driver, 1is
formed in a location directly above the skew adjustment
screw 182 at the disk tray 85. The skew adjustment screw
192 is disposed inside the corner of the bottom surface
opening 87e of the disk tray 87.

This causes the optical disk 1 to be rotationally
driven at a high speed by the spindle motor 133. While
reproducing initial data from the optical disk 1 by the
optical pickup 136, a skew adjustment operation by the skew.
adjustment screw 182 can be carried out by passing a tool,
such as a driver, through the tool insertion hole 188 from
thereabove, or a skewladjustment operation by the skew
adjustment screw 192 can be carried out by passing a tool,
such as a driver, through the corner inside the bottom

- surface opening 87e of the disk tray 87 from thereaﬁove, so

that skew adjustment operations can be carried out easily,



qui ckly, and very precisely. (4) ... Second Form of a Skevg agjdstidgeg
mechani sm A second form of the skew adjusting mechanismw || be "  described
with reference to Figs. 14 and 15. A skew adjusting nechanism 201 is
constructed so that the tilting of the spindle nmotor 133 with respect to

t he ascendi ng-and- descending franme 132 is adjusted. Mdre specifically, of
the three space pins 162, 163, and 164 which are inplanted in the bottom
surface of the aforenentioned ascendi ng-and-descending frame 132, the two
space pins 162 and 164 disposed at .the left and right sides are used. In
addition, a new space pin 202 is vertically inplanted in a |ocation at the
front side (that is, the side towards which arrow b points) of the space

pin 162, at the bottom surface of the ascendi ng-and-descending frame 132.
Three cERpFESE; AP oVETEpPTRGES2%; 207, and 208 are inserted into the

outer peripheries of the three space pins 162, 164, and 202. Three skew
20} ust hent | Sebbws: 20 CTh PO Bos SHEradarst BRErmSAERRTER | nto t he

O AP R RTINSt A
20 e SR ESTARRERL RLFDEE 228, pnf0de 20t RS E, o 153
the mot 9 0888ng IidenindBU26Y £9080nsttuBted so that the tilting
of the spindle motor 133 with respect to the ascending-and-
descending frame 132 is adjusted.

More specifically, of the three space pins 162, 163,
and 164 which are implanted in the bottom surface of the
aforementioned ascending-and-descending frame 132; the two
space pins 162 and 164 disposed at the left and right sides
are used. In addition, a new space pin 202 is verticaliy
implanted in a location at the front side {(that is, the side
towards which arrow b points) of the space pin 162, at the
bottom surface of the ascending-and-descending frame 132.
Three compreésion coil springs 206, 207, and 208 are
inserted into the outer peripheries of the three space pins
162, 164, and 202. Three skew adjustiment screws_203, 204,
and 205 which have been inserted into the motor base 134
from therebelow;oppose the three compression coil springs
206, 207, and 208 and afe screwed into the three space pins
162f 164, and 202. The three coﬁpression coil springs 206,
207, and 208-are vertically compressed and secured between
the ascending-and-descending frame 132 and the motor base

134.




In the skew adjusting nmechani sm 201, the skew adjustnment ©fi;4a8 sgpgndl e
notor 133 in the tangential direction can be carried out by adjusting the
hei ght of the skew adjustnent screw 204 at one side, and the skew
adjustment in the radial direction can be carried out by adjusting the

hei ghts of the two skew adjustnent screws 203 and 205. Mre specifically,
when the heights of the three skew adjustnent screws 201, 203, and 205 are
adj usted, the conpression repulsive forces of the three conpression coi
springs 206, 207, and 208 acting tagejgher make it possible. to integrally
adj ust the tlltlng of the spindle notor 133 along with the notor base 134,
wth respect to the ascending and- -descending frame 132. This makes it

possible to_adjust with hi reci sion the skew angle of the optical disk
LN th respelt HE %e%p?%‘g?t &sasm%@hwesrabmt.%g FERY 137. (5) Plate

g‘ﬂ;ﬂgea RS gtR!ngﬁ%TgTOfﬁf%t ﬁé??é DabPE ERRIERSIAI de of the

1 ] 6 22. Fi
Ton to SSEERRIhL; dnebs sRfstedcRal by BEVER Qﬁﬁeéhsnﬁse%g?f &t de i n
shaft 4§kewhaaggggfngﬁgggeﬁews5691 é% Bhe! B248P'LGA tRCKHR, AL, 1S secured to
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adjustment in the radial direction can be carried out by

adjusting the heights of the two skew adjustment screws 203
and 205.

More 3pecificaliy, when the heights of the three skew
adjustment screws 201, 203, and 205 are adjusted, the
compression repulsive forces of the three compression coil
springs 206, 207, and 208 acting together make it possible.
to integrally adjust tpe tilting of the spindle motor 133
along with the motor base 134, with respect to the.
ascending-and-descending frame 132. This makes it possible
to adjust with high precision the skew angle of the optical
disk 1 with respect to the optical axis of the objective
lens 137.

| (5) Plate Spring Mechanism

A description of, for example, a plate spring mechanism
211 used as the skew mechaniemrl91 at the movable end 140b
side of the guide sub~shaft'i40 will be given with reference
to Figs. 16 to 22,

Figs. 22A to 22C illustrate a simple skew adjusting
ﬁechanism 71. The guide main shaft 45, which guides the

sled 43 at the optical pickup 41, is secured to the



ascendi ng- and-descendi ng franme (not shown), and the angle @finlheodtd de
sub-shaft 46 is vertically adjusted by a skew adjustnent screw /73 and a

pl ate spring 72 whose end 72a is bent into a substantially V shape,
whereby a skew angle adjustnent is carried out. Here, for exanple, as
shown in Fig. 22B, while a center position P6 of the guide sub-shaft 46 is
separated upward by 0.5 mmfroma center position P5 of the guide main
shaft 45, +the end 72a of the plate spring 72 has a V-shaped opening angle
of, for exanple, 100. Using this pqgsijsg qn as a reference, as shown in Fig.
22A, when the skew adjustnent screw 73 is |loosened by 0.5 mmin the upward
direction, so that the center position P6 of the guide sub-shaft 46 is

adj usted so as to be shifted upward to 1 mmfromthe center position P5 of
t he guidCeREFGhanrd-descendinushzpug épeki sfovangl ensk thige a@gde72f of the
pl ate sgring 72 is reduced to, - for exangle, 90. On the contrary, as shown
i n Fi g. *"Bo@uidpepubnghakintfdiasvaekicadlanwatdvsdede b¥wdd sfehwar d by 0.5
nm so tgat the center position P6_of the guide mai n shaft. 46 is adj usted
so as tFHBERERE BCHBENGAr AnGi BnPLEEFEPTIRY ik WEOFEE0 %G dF P5 of the

The endbeRtolit A REoptaReiapting FhoRReHborabY: o FREBTO o 25, I n hi s
1, S TS R APEREET (71, Side Sy shart 40 i che

- Here, for example, as shown in Fig. 22B, while a center
position P6 of the guide sub-shaft 46 is sepa:ated upward by
0.5 mm from a center position P5 of the guide main shaft 45,
the end 72a of the plate spring 72 has a szhapéd opening
angle of, for example, 100°. Using this position as a
reference, as shown in Fig. 22A, whén the skew adjustment
screw 73 is loosened by 0.5 mm in the upward direction, so
that the center position P6 of the guide sub-shaft 46 is
adjusted so as to be shifted upward to 1 mm from the center
position P5 of the guide main shaft 45, the V-shaped opening
angle of the‘end 72arof the plate spring 72 is reduced to,
‘for example, 90°. On the contrary, as shown in Fig. 22C,
when the skew adijustment screw 73 is screwed downward by 0.5
mm, so that the center position P6 of the.guide main shaft
46 is adjusted so as to be shifted downward with respect to
the centei'position P5 of fhe guide main shaft 45 to the 0-
mm position, the V-shaped opening‘angle of the end 72a of |
the plate spfing 72 widens to, for example 125°.

In this way, by only adjusting the movement of fhe

guide sub-shaft 46 in the vertical direction by a very small



stroke of 1 mm the V-shaped opening angle of the end 72a @fi,nfRerdisat e
spring 72 is resiliently deformed within a large range of angles of from
90 to 125. Wien the vertical novable range of the end 72a of the plate
spring 72 becones  equal to or greater than 1 mm the end 72a of the plate
spring 72 easily enters a plastic deformation occurring region. Therefore,
it is believed that the end 72a of the plate spring 72 cannot be restored
to its original shape. Wuen the end 72a of the plate spring 72 cannot be
restored to its proper original shapg 1he guide sub-shaft 46 can no ‘
| onger be stably secured to the ascendi ng-and-descending frame, meking it
possi bl e for an erroneous skew angle or rattling of the guide main shaft
46 to occur. In addition, when the anount by which the guide sub-shaft 46

i s pushebrslie Phelsklw iBpultrFBAPSLC PERTLT DHETEHEs ocfmdite Gl (2 a 1t
repl acenent of the optical pickup unit 38, such problens occur. In the
plate spRPnBlAtEnaRFIRD2TZ, 18 pPatdeptilag dgffrﬂ%%mﬁmrﬁag.lal@q s used.
two  SUBRRERT PR PHOYSENRSodTREnPOr! it T sdda U YRR ELERhg portions
2L B oSBT et SRS Hhel bR e M gt e enc
plate SQ&LQQ %820E39§EBEé%dtgaﬁaﬂuﬁ$X %%%péhéi52a of the plate

spring 72 easily enters a plastic deformation‘occurring

region. Therefore, it is believed that the end 72a of the

plate spring 72 cannot be restored to its original shape.

When the end 72a of the plate spring 72 cannot be restored

to its proper original shape, the guide sub-shaft 46 can no

longer be stably secured to the ascending-and-descending

frame, making it possible for an erroneous skew angle or

rattling of the guide main shaft 46 to occur. In addition,

when the amount by which the guide sub-shaft 46 is pushed by

the skew adjustment screw 73 becomes small.due to the

replacement of the optical pickup unit 38, such problems

occur.

In the plate spring mechanism 211, a plate spring 212

shown in Fig. 19 is used. In the plate spring 212, a

plurality of spring acting portions, such as two

substantially V-shaped bent first and sedond spring acting

portions 213 and 214, are integrélly formed parallel to each

other in a mdvable end 212b where bending areas are

vertically shifted.

The fixed end 212a of the plate spring 212 is affixed




to the bottom surface of the ascendi ng-and-descending framgjankdds2008i ch is
a nounting nenber, fromtherebelow by a setscrew 193 inserted into a screw
inserting hole 212c from therebelow. Then, a dowel hole 212d in the fixed
end. 212a is fitted onto a positioning. dowel 197 at the bottom surface of
t he ascendi ng- and-descending frane 132 fromtherebelow in order to secure
the fixed end of the plate spring 212 to the fixed end 140b of the guide
sub-shaft 140 serving as a presser nenber while. it is perpendicul ar
thereto. The two spring acting portigns 213 and 214 of the novable end
212b of the plate spring 212 are disposed horizontally below the novable
end 140b of the guide sub-shaft 140 in the axial direction of the guide
sub-shaft 140. At the novable end 140b of the gui de sub-shaft 140, the
first spei hBeabethgmpenrfane298, thRodeceréinaganfedeissendiad &dae t he
upper side, is used to push the novable end 140b of the guide sub-shaft
140 agatddt YRécBoifom BABNLiRAf HEWDEE -t RECBKERCEGPEIORY frew 192 and
the positioning _reference portion 195 of the asqendin%éend-descending

frame $35SFFEHh AR obNPEEEPY dBRAWAr §CGPFelPPERTIPY PRI A ifFThe case
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of the ascending-and-descending frame 132 from therebelow in
order to secure the fixed end of the plate spring 212 to the
fixed end 140b of the guide sub-shaft 140 serving as a
presser member while it is perpendicular thereto. The two
spring acting portions 213 and 214 of the movable end 212b
of the plate spring 212 are disposed horizontally below the
movable end 140b of the guide sub-shaft 140 in the axial
direction of the guide sub-shaft 140.

At the movable end 140b of the guide sub-shaft 140, the
first spring acting portion 213, whose flexing area is
located at the upper side, is used to push the movable end
140b of the guide sub-shaft 140 against the bottom end
surface of the skew adjustment screw 192 and the positioning
reference portion 195 of the ascending-and-descending frame
132 from an obliquely downward direction.

In this way, in the case whe:e.there is used the plate
spring 212 having integrally forﬁed thereto the movable end
212b in whicﬁ fhe flexing areas of the two spring acting
portions 213 and 214 are formed at different locations in

the vertical direction, when, as shown in Figs. 17 and 18,



t he hei ght of the skew adjustnent screw 192 in the dlrect @f roms m .
and n that are upward and downward directions is adjusted |n order
adj ust the height of the novable end 140b of the guide sub-shaft 140 in
the directions of arrows o and p that are upward and downward directions
along t he p05|t|on|ng reference portion 195 by a conbined action with the
spring force of the novable end 212b of the plate spring 212, it is
possible, within a small range of novenent towards a position P7 bel ow the
reference position P5 of the guide gyb-shaft 140, to adjust the height of
t he gui de sub-shaft 140 in the directions of arrows o and p by naking use
of -only the spring force of the first spring acting portion 213 whose
flexing area is formed at the u per side. On the other hand, when the
arount By e tht Hef sikeey skeyuadiBatmeBEeGCToY iL92pdshddedownvar d becones
| arge, so that the anount of downward novenment of the U|de sub-shaft 140
to the PbEEEt R POHRBRRYES| Br gBd Baﬁ%ﬁﬁgaFﬁeuPWP§9 AXF @ g portion
213 to enter a plastic_deformtion . ctiaon_of pushlng t he
gui de s%r%%wnubsméwsme 4 BEEREn aaQﬂH'éF t‘tﬁ'& M&ﬁ B the
hei ght 92 and t ing reference portion 195 is
t aken dW%Y é@ﬁ sigéhdoé Epﬁggﬁéaanug ngﬁ gf flexing area is
previo ower _si.de. r i ef ormati on
TR 7 S 5andap, 25008 toal b8 A LA

of the

directions along the positioning reference portion 195 by a
combined action with the spring force of the movable end
212b of the plate spring 212, it is possible, within a small
range of movement towards a position P7 belowrthe reference
position P5 of the guide sub-shaft 140, to adjust the height
of the guide sub-shaft 140 in the directions of arrows o aﬁd
p by making use of only the spring force of the first spring
acting portion 213 whose flexing area is formed at the upper
side.

On the other hand, when the amount_by which the skew
adjustment sérew 192 is pushed downward becomes large, SO
that the amount of downward movement of the guide sub-shaft
140 to the position P7 becomes large, causing the first
spring acting portion 213 to enter a plastic deformation
region, the function of pushiﬁg the guide sub-shaft 140 from
two directions against the bottom end of the height
adqutment‘screw 192 and . the positioning reference portion
195 is taken.over by the second spring acting portion 214
whose flexing area is previously formed at the lowef side.

' In the area where plastic deformation of the second spring



acting portion 214 itself does not occur, it is possi bl e tgjaneaRtionse
properly and stably pushing the guide sub-shaft 140 at two | ocations by
the bottom end surface of the skew adjustnent screw 192 and the positioning

referen

ce portion .195. In the case where, for exanple, the height

adj ust nrent - range of the guide sub-shaft 140 becones extrenely | arge

the dif
gui de s
acting

acting

can be
Wi t hin

t he gui
spring

to 1000
does no
novenen
prescri
safe op
surface

ferences in dianeters occur due to, for exanple, a change of
ub-shaft 140, even when plastic deformation of the first spr

or
t he

i ng

portion 214 of the plate sprifg 212 occurs, the second spring

portion 213 functions, so that the height of the guide sub-s
assuredly carried out. Figs. 16A and 16B illustrate the case

haf t
wher e

a .small range of, novenent (such as within a rangg of , 0. 15 mm) of
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19k the skew adjustnent screw 192, in contrast to the first spring
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In the case where, for example, the height adjustment
range of the guide sub-shaft 140 becomes extremely large or
the differences in diameters occur due to, for example, a
change of the guide sub-shaft 140, even when plastic
deformation of the first spring acting portion 214 of the
plate'spring 212 occurs, the second spring acting portion
213 functions, so that the height of the guide sub-shaft can
be assuredly carried out.

Figs. 16A and 16B iliustrate the case where within a
small range of movement (such as within a range of 0.15 mm)
of the guide sub-shaft 140 with respect to a prescribed
location, the first spring acting portion 213 flexes with a
éafe V-shaped opening angle of 90° to 100° where plastic
deformation of the first spring acting portion 213 does not
occur. Fig. 16C illustrates the case where, when the range
of movement of the guide sub-shaft 140 becomes large with
respecf to the prescribed locatién, the second spring acting
portion 214 dan push at a safe opening angle of 90° the
guide sub-shaft 140 against the bottom end surface bf the

skew adjustment screw 192, in contrast to the first spring



acting portion 213 being wi dened to a V-shaped openi ng angd @anuaAURiond

pl astic deformation. Figs. 20 and 21 illustrates a nodification of the-
plate spring 212. Substantially V-shaped first and second spring .acting
portions 213 and 214 are disposed symetrically in the vertical direction.
The gui de sub-shaft 140 is inserted between the first and second spring
acting portions 213 and 214, and the first spring acting portion 213 is
used to push the guide sub-shaft 140 against a first skew adjustnent
screw 192A which is nounted facing dopypward to the

- ascendi ng- and-descending frame 132 in the direction of arrow n from

t her ebel ow. Then, the second spring acting portion 214 is nmade to oppose
the top portion of a second skew  adjustnent screw 192B upwardly inserted
i nto an8Shdbt 89Titdont Rd 3sbrdRInyEAEPSG (6 & Ynsheped pREN NG A Fed by
maki ng a__pQrtion of .the ascendi ng-and-descending frame 132 extend bel ow
t he guiGQUE&BQSP&FFtiEO hPEBGhitRe positioning reference portion 195. In

e T e b R e e e
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the vertical direction. The guide sub-shaft 140 is inserted

between the first and second spring acting pbrtions 213 and

214, and the first spring acting portion 213 is used to push

the guide sub-shaft 140 against a first skew adjustment

screw 192A which is mounted facing downward to the

ascending-and-descending frame 132 in fhe direction of arrow

n from therebelow. Then, the second spring acting portion

214 is made to oppose the top portion of a second skew

adjustment screw 192B upwardly inserted into and mounted to

the screw mounting portion 1324 that is provided by making a

portion of fhe ascending-and-descending frame 132 extend

below the guide sub—shaft 140 through the positioning

reference portion 195.

In this case, in the‘case where the guide sub-shaft 140

is adjusted by moving it downward in the direction of arrow

m against the first spring acting portion 213 by the first

skew adjustment screw 192A, the éecdnd skew adjustment screw

192B is 1ooséned in the direction of arrow m that is the

downward direction. On the cher hand, in the caserwhere

the guide sub-shaft 140 is adjusted by moving it upward in



the direction of arrow n against the second spring acting g pfjubiyobogl4 by
the second skew adj ustment screw 192B, the first skew adjustment screw
192A is |l oosened in the direction of arrow n.that is the upward direction.
Wien the. guide sub-shaft 140 is adjusted by noving it downward, the

first spring acting portion 213 is made to function, whereas, when t he
gui de sub-shaft 140 is adjusted by noving it upmard, t he second spring
acting portion 214 is made to function. .Therefore, it is possible to
increase the vertical novenment adjusigrent range of the guide sub-shaft 140
w thout plastic deformation of the first and second spring acting portions
213 and 214. Although an enbodi nent of the present invention has been
describ resent i nvention is _not tt:l&%ted thereto, so that various

nndificggFo %rﬁ ﬁlBB REJETER¥ed GFaiRst ﬁQEQHQKﬁREﬁRQ;%ﬁ ¥ present
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means And oaded to the nounti n e qgui el n shaft

as-a reﬁﬁiﬁecgubLEhh§th§§'g aﬁﬂu@té@h%%rﬁogq%% 1 P%ownward, the

first spring acting portion 213 is made to function, whereas,
when the guide sub-shaft 140 is adjusted by moving it upward,
the second spring acting portion 214 is made to function.
Therefore, it is possible to increase the vertical movement
adjustment range of the guide sub-shaft 140 without plastic
deformation of the first and second spring acting portions
213 and 214.

Although an embodiment of the present invention has
been described, the present invention is not limited thereto,
so that various modifications can be made based on the
technical cohcepts of the present invention.

The disk drive device of the present invention having
the above-described structure can provide the following
advantages.

The guide main shaft for guiding the pickup device of

- the disk-shaped recordihg medium is mounted to the pickup
moupting frame first,.and then the‘Spindle motor is
positioned with respect to the guide main shaft by a
positioning means and is loaded to the pickup.mounting frame.

With the guide main shaft as a reference, it is possible to



position the pickup device and the spindle notor with hi g%JQ{l@pjﬁ@n, SO
that the interval between the pickup neans and the guide nmain shaft, and
the interval between the spindlé notor and the guide nain.shaft can be
constantly set with high precision, thereby making it possible to record
data onto and/or reproduce data from a hi gh-capacity di sk-shaped

recordi ng nmedium |n addition, since skew adjustnents are carried out

usi ng the guide main shaft and the guide sub-shaft for positioning the

pi ckup neans and the spindle nDtor_Mhﬁg_high precision, both the setting
of the pickup neans and the spindle tor relative to each other with high
preci sion, and the skew adjustnents can be carried out with high
precision. Further, since, while the spindle notor is positioned wth high
preci si posbyiohethui déckapndsirate, askewheadpdodientm toan Wwidhc &virghed out by
adjusting the angle of the spindle notor, it is possible to, in

parti cubmecishoni egasethelietheednsesnadi b tweieoh thee midumdlaansmdnds are

carried out. Still further, since the positioning neans conprises two
posi ti obhagIpide, mpis shafie,upad $heandatervpile baimaaty the spiddlsi e to
reduce costs. Still further, since the notor base of the spindle notor is

nount ed@EOE hangothenvpdde Baiss shRE tprakupes craftantBodet with

high precision, thereby making it possible to record data
onto and/or reproduce data from a high-capacity disk-shaped
recording medium.

In addition, since skew adjustments are carried out
using the guide main shaft and the guide sub-shaft for
positioning the pickup méans and the spindle motor with high
precision, both the setting of the pickup means and the
spindle motor relative to each other with high precision,
and the skew adjustments can be carried out with high
precision. |

Further, since, while the spindle motor is positioned
with high pfecision by the guide main shaft, skew
adjustments can be carried out by adjusting the angle of the
spindle mofor, it is possible to, in particular, in crease
the precision'with which the skew adjustments are carried
out;

Still further, since the positioning means comprises
two positioning pins, its structﬁre.is made simple, making
it possible ﬁo reduce costs.

Still further, since the motor base of the spindle

motor is mounted to the bottom portion of the pickup



mounting frame through a spacer, and the spindle motor is gnsQidedogpove

t he pickup nmounting frame, the height of the disk table fromthe pickup
mounting frame can be made small, the shaking of the core of the spindle
not or can be prevented, and, even when a di sk-shaped recordi ng nediumin"
which there is an inbalance in the center of gravity is used, a recording
and/ or a reproduction operation can be performed wth high precision. 6
January 2006 -58 Clains 1. A disk device conprising: a spindle notor
affixed to a notor base for rotationgy driving a disk-shaped recording
medi um a pickup device for recording data onto and/or reproduci ng data
fromthe disk-shaped recording nediumwhich is rotationally driven by the
spindl e notor; a pickup noving mechani sm havi ng at | east one guide shaft,
t he pi ckopnfdpdn§ramehsihconghuhdspgcene phdktipedsviladlebpotionr @ de shaft
and noving the pickup device along a radial direction of the disk; a
pi ckup kdEartag ppawe tbewnickuphmoyutdedsgarmei. s thepheight &fd §96siti oni ng
means for positioning the spindle motor with respect to the pickup '
nnuntin@l?ﬁaﬁéPlﬁdfﬁoﬂhéhsupaékppsWSPPt1§€rﬁFﬁ@ea§a§ P&f BB&ec Smalde

posi tioni ng neans bein% af fi xed directl¥ to the notor base;
the "shaking of the core of the spindle motor can be

prevented, and, even when a disk-shaped recording medium in
which there is an imbalance in the center of gravity is used,
a recording and/or a reproduction operation can be performed

with high precision.



wherein sai d positioning neans conprises at |east two coqpﬁﬁha@qnmgons
being in contact with at |east two |locations of a side surface of said
gui de shaft. 2. A disk drive device according to Claim1, further
conprising a disk tray for |oading the-8Bsk-shaped recording nedium
thereon, the disk tray being noved froma first position where the

di sk-shaped recording nediumis takdadmts to a second position where dat a
is recordable onto and/or data is reproducible fromthe di sk-shaped
recordlng medi u 6 Januaygy di_ sk drive device according to
Claim1l or 2, fS}ther co%p?%%?%ﬁvéggagggﬁaﬁlngand descendi ng actuation
mechani sm for ﬂaBBlmﬁjaaW@thmeffiEFdfﬂp[ﬁ(ﬁqn@rnbEBEIﬁgﬁerﬂatloﬁalDydlSk

drive deV'&?rﬁﬁﬁPrdhggktéh%?é@ gééor g% au%pe ascendi ng- and- descendi ng

actuati on mec

ISmIsS actuate upwar ownward, with an insul ator

mounted to the @i cldgkuppudeiiaee fr foe seﬁmbngia$ adabd at bohal fobéemm 5. A

di sk drive cordin 0 p. l.ai t her
e g el L g R

any one ofi% eotgtderal by drdivannBy Whersdindipengtiaikup novi ng mechani sm
comrises a gui de yiRk(ly A eI SUTNaLE, AALCNELEl By tsi NG the

guide main shaft "as a .referénce, the spindle notor positio

with

respect toShafe- [ﬁhﬂ«R§Q%HEnFPﬁengr&ﬁéhaﬁlsm\Qﬁ%ﬂéqgrﬁ®@ Gé@#éé devdedling to
any one ofp$ hevPigRgadi BEar€! Ald Rovihg! £ ;Smueoalexzieél'mn@e%ﬁaaiwr' ses

at

| east two
direction of the disk;

a pickup mounting frame to which the guide shaft is
mounted; and

positioning means for positioning the spindle motor with
respect to the pickup mounting frame, with the guide¥shaft
serving as a referende, the positioning means being affixed
directly to the motor base;

wherein said positioning meahs comprises at least two
contact portions being in contact with at least two locations

of a side surface of said guide shaft.

2. A disk drive device according to Claim 1, further
comprising a disk tray for loading the disk-shaped recording
medium thereon, the digk ;ray QEan moved from 5 first
position where the.disk—éhaped recording medium is take éut
to a second ﬁosition where data is recordable onto and/or

data is reproducible from the disk-shaped recording medium.



posi tioning pins which come into contact with at |east twoglgaphjodiss of a
side surface of the guide shaft, with the positioning neans .belng nounted
to a notor base of the spindle notor. 8. A disk drive device according to
any.one of the preceding 6 January 2006 - 60 clains, wherein the spindle m
tor has a disk table provided at a. top end thereof, the disk table being
provi ded for chucking the disk-shaped recording nmediumthereto, wherein the
spindle notor is inserted upward into an insertion portion formed in the
pi ckup nmounting frane in order to di spose the disk table above the pickup
mounting frame, and wherein a notor base, disposed at a bottomend of the
spindle notor, is screwed to a bottom surface of the pickup nounting frane

t hrough a spacer._ 9. A disk drive devjce conpri sing: g spi ndl e notor for
rotational | §- dri & HFkadnies dewigr aocoResadrn ﬁé’aiju%r ’ p’g"E devi ce for

o um GRS 851 BE Qb GRRAY IOPR e SHEBALR S WO Rt tvi ng at |~
I t Lde. sh , ick i : i idi t he pick
devi ce FORy thiBd RaOLARHB- TR WBeT By ol ML BT 0% Tadra

direction of the disk; a pickup nounting frame to which the guide shaft is
nount ed;

4. A disk drive device according to Claim 3, wherein
the asce'nding—and—descending actuation mechanism is actuated
upward and downward, with an insulator mounted to the pickup

mounting frame serving as a rotational fulcrum.

5. 2 disk drive device according to any one of the preceding
claims, further comprising a disk clamper mechanism.

6. A disk drive device according to any one of the preceding
claims, wherein the pickup moving mechanism comprises a guide main
shaft and a guide sub-shaft, and wherein, using the guide main shaft
as a reference, the épindle motor is positioned with respect to the

pickup mounting frame.

7. A disgk drive device according to any one of the preced:ing
claims, wherein the positioning means camprises at least two
positioning pins which come into contact with at least two locations
of a side surface of the guide shaft, with the positioning means

| ‘being mounted to a motor base of the spindle motor.

8. A disk drive device according to any cne of the preceding



posi tioning nmeans for positioning the spindle notor wth gg WZCSC% t he

pi ckup nounting frame, with the guide shaft serving. as a reference; and 6
January 2006 - 61 - a skew adjusting nechanismfor performng a skew

adj ustment operation by adjusting an angle of the guide shaft with respect
to the pickup mounting frame. 10. A disk drive device according to Claim?9,
wherein - the skew adj usting nechani smperforns an adjusting operation

while rotationally driving the di sk-shaped recording medium 11. A disk
drive device according to aim9 or Jdf,_wherein the skew adjusting

mechani sm perforns an adjusting operation while detecting light reflected
fromthe disk-shaped recording nedium 12. A disk drive device according
to Caim9, 10 or 11, wherein the skew adjusting nechani smperfornms a skew
angl e aclaistsi, nghexsier abé capindle moeori bag alidiekt taeuprenidedsievir d@Pust nent

screw and. a, pl at ri plate sprin ying tyo _iftegrally formed
paral | e?'n%ﬁpgﬁﬁc’%oﬁ%?o k }éﬁﬂerig? i ngl%dgg? ic%ﬂrli1 an Iz‘a:ﬂ'%'econd spring
portion, which are bent into suyhstantially V shapes. 13. A di drive
devi ce &b @G YD TS, “\ﬁ%@f’@\ H:Eleﬁ‘?éy"fl r erge?fd‘ sél%n%?’srb‘iﬁ?‘lg acting
O o oMol P18 e |00 RSN R NP S L S s BREEA L

the_pickup mounting frame in order to dispose the disk table
above the pickup mounting frame, and wherein a motor base,
disposed at a bottom end of the spindle motor, is screwed to
a bottom surface of the pickup mounting frame through a

spacer.

9. A disk drive device comprising:

a spindle motor for rotationally driving a disk-shaped
recording medium;

a pickup device for recording data onto and/or
reproducing data from the disk—shapéd recording medium which
is rotationélly driven;

a pickup moving mechanism having at least one guide
éhaft, the pickup moving mechanism guiding the pickup device
by the guide shaft and moving the pickup device along a
radial direction of the disk:

a pickup mounting.frame to which the guide shaft is
mounted;

positioning means for positioning the spindle motor
with respect to the pickup mounting frame, with thé guide

shaft serving as a reference; and



- 62°14. A disk drive device according to any one of d ai r@J&Jag,zébg :
wherein the positioning neans conprises at |east two positioning pins which
come into contact with at least two |locations of a side surface of the
guide shaft, the positioning neans being nounted to a notor base of the
spindle notor. 15. A disk drive device according to any one of Clains 9 to
14, wherein the spindle notor has a disk table provided at a top end

t hereof, the disk table being provided for chucking the disk-shaped
recording medi umthereto, wherein thg spindle notor is inserted upward
into an insertion portion forned in Ehe pi ckup nounting franme in order to
di spose the disk table above the pickup nounting frane, and wherein a

not or base, disposed at a bottomend of the spindle notor, is screwed to @
a botton1sur#a%%e%fa@]ﬁﬁ?ﬂ%ﬂmmﬁﬁ%ﬂﬁ%?ﬂgf?Faﬂ%r PFBLRE & S§6§Cer 16. A disk |
drive device conpri sing: indl.e nptor for rotatignally driving a |
di sk- sh%ﬁéBStW§EBr8Pﬁ§aﬁéﬂpu g éPéW&Bgdéﬁl g89 8r°FéE$¥Hﬁﬁﬁfﬁhta ont o |
and/ or Ero %b % dat a fron1h8€ sha rec dlng medi um which is |
rot at i oRgf en®SRefFrckBpt Pﬁ& cwg hfa Fﬁﬂlat | east one guide 6
January 2006 - 63 shaft, the pickup noving mechani sm gui di ng the pickup 7

device by the guide shaft and noving the pickup device along a

10. A disk drive device according to Claim 9, wherein
the skew adjusting mechanism performs an adjusting operation

while rotationally driving the disk-shaped recording medium.

11. A disk drive device according to Claim 9 or 10, wherein
the skew adjusting mechanism performs an adjusting operation
while detecting light reflected from the disk-shaped

recording medium.

12, A dicgk drive device according to Claﬁm 9, 10 or 1i, wherein
the skew adjusting mechanism performs a skew angle adjusting
loperation iﬁ a vertical direction using a skew adjustment
screw and a plate spring, the plate spring having two
integrally formed parallel spring portions, a first spring
portion and a second spring portion, which are bent into

substantially V shapes.

13. A disk drive device according to Claim 12, wherein
the first and second spring acting portions which are bent
into substantially V shapes are disposed in the vertical

direction.



radi al direction of the disk; a pickup mounting frame to whijghhhepggui de
shaft is nounted; positioning nmeans for positioning the spindle notor
wi-th respect to the pickup mounting frame, with the guide shaft serving as
a reference; and a.skew adjusting nechanismfor performng a skew

adj ust mrent operation by adjusting an angle of the spindle notor with
respect to the pickup mounting frame. 17. A disk drive device according to
Claim 16, wherein the positioning neans conprises at |east two positioning
pi ns which cone into contact with at | east two | ocations of a side surface
of the guide shaft, with the positidn@ﬁg‘ means being nounted to a notor
base of the spindle notor. 18. A disk drive device according to Claim 16 or
17, wherein the spindle notor has a disk table provided at a top end

t hereof, the disk table being provided for chucking the disk-shaped
recordi ng nmediumthereto, wherein the spindle notor is inserted upward
into an i nsert4.on Fpelskodrivy Wegica acdeedpia kip amyurhengf f Clhaimsi 8 eoder to

di spose e_di tabl e ove_the pickup nounting frane, and wherein a
not or bafs31é1, wgé%gﬂu% P?ﬁfa)%c-m%% ne@%fp%%%alﬁ?s f%g??%%r%ﬁop?ﬁlthpi ndl e
motor, is screwed to a bottomsurface of the pickup nounting franme through
a spacepingowhjichi sRmgr ipsodeonpEacic¥atti a§ leagtaitwolglogiekans of

a side surface of the guide shaft, the positioning means

being mounted to a motor base of the spindle motor.

15. A disk drive device according to any one of Claims 9 to
14, wherein the spindle wmotor has a disk table provided at a top end

thereof, the disk table being provided for chucking the
disk-shaped recording medium thereto, wherein the spindle
motor is inserted upward into an insertion portion formed in
the pickup mounting frame in order to dispose the disk table
above the pickup mounting frame, and wherein a motor base,
disposed at a bottom end of the spindle motor, is screwed to
a bottom surface of the pickup mounting frame through a

spacer.

16. A disk drive device comprising:.

a spindle motor for rotationally driving a disk-shaped
recording medium;

a pibkup device for recording data onto and/or
reproducing data from the disk-shaped recording medium which
is rotationally driven;

a pickup moving mechanism having at least one guide



the skew adj usting nechanish1cqnprises a conpression coil 6§ﬂﬁkﬂﬂ2ﬂk§p°56d
at an outer periphery of the spacer, the skew adjusting nechani’sm
performng a spindle notor angle -adjusting operation as a result of -
conpressing the conpressing coil spring between the pickup nounting frane
and the notor base. 20. A disk drive device according to Claim18 or 19,
wherein the spacer is disposed at a first position and a second position
in a direction perpendicular to the guide shaft and situated on both sides
of a notor shaft and on both sides of ..the disk table, and wherein the
spacer is disposed at a third position in a direction parallel to the
guide shaft and substantially linear to either one of the first position
and the second position. 21. A CD or DVD player including a disk drive
devi ce adoofti nghetpiakypomevohgt hechredsti gyidiaignghe pickup device
by the guide shaft and moving the pickup device along a
radial direction of the disk;
a pickﬁp mounting frame to which the guide shaft is
mounted:
positioning means for positioning the spindle motor
with respect to the pickup mounting frame, with the guide
shaft serving as a reference; and
a skew adjusting mechanism for performing a skew
adjustment operation by adjusting an angle of the spindle

motor with respect to the pickup mounting frame.

17. & disk drive device according to Claim 16, wherein
the positioning means comprises at least two positioning
pihs which come into contact with at least two locations of
a side surface of the guide shaft, with the positioning

means being mounted to a motor base of the spindle motor.

18. A disk drive device according to Claim 16 or 17, wherein
the spindle motor has a disk table provided at a top end
thereof, the disk table being provided for chucking the
disk-shaped recording medium thereto, wherein the spindle
motor is inserted upward into an insertion portion formed in
the pickup mounting frame in order to dispose the-disk table

above the pickup mounting frame, and wherein a motor base,
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disposed at a bottom end of the spindle motor, is. screwed to

a bottom surface of the pickup mounting frame through a

spacer.

'19. A disk drive device according to Claim 18, wherein
the skew adjusting mechaﬁism comprises a compression coil
spring disposed at an outer periphery of thé spacer, the
skew adjusting mechanism performing a spindle motor angle
adjusting operation as a result of compressing the
compressing coil spring between the pickup mounting frame

and the motor base.

20. A disk drive device according to Claim 18 or 19, wherein
the spacer is disposed at a firsf position and a second
position in a direction perpendicular to the guide shaft and
situated on both sides of a motor shaft and on both sides of
the disk table, and wherein the spacer is disposed at a

third position in a direction parallel to the guide shaft

- and substantially linear to either one of the first position

and the second position.

21. A (D or DVD player including a disk drive device according
to any one of the preceding claims. '





