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' TITLE OF THE INVENTION

DISK DRIVE APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a disk drive apparatus for recording and/or
reprodﬁcir;g information on and/or from an optical disk such as an optical disk,
magneto—o'ptical-disk,. or the like. |

For example, an optical pickup is known as a devicel for recording and/or
reproducfng informat-ion- on arlld/or.'frm.n an optical disk such as an _;)ptic;l' disk-,' )
'ma'gneto_-optic'al disk, 0'1; the like. |

This kind of optical pickup includes an optical system having an obj ective lens’
for irradiating a laser beam on an optical disk, and a two-axis actuator for dnvmg and
shifting the objective Ieﬁs intwo dire(;tioﬂs; one being a direction parallel to the optical
axis of the objéctive lens and the other being a direcition perpendicular to the optical
axis of the objective lens.

Further, a disk drive apparatus h;ving an optical pickup comprises a feed
mechanism for feeding the optical pickup in a direction parallel to the radial direction
of an optical disk, a disk rotation drive mechanism for rotating the optical .disk, anda
support base for supporting the feed mechanism and the disk rotation mechanism.

The feed mechanism includes' .a slide 5a§e which supports the optical pickup, .

- amain guide shaft and a sub guide shaft which support the slide base to be movable
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in the radial direction of the opt'ical disk, and a drive mechanism which operates to
feed the slide base. The slide base has a hold part which holds the pickup, and a
~ support part supported to be movable by the main guide shaft and the sub guide shaft.
The main guide shaft and the sub guide shaft are provided in parallel with the radial
direction of the optical disk and also in parallel each other. These shafts are supported
~ on the support base through a supﬁbrt member. The drive mechanism in;:ludes arack
member attached to the slide base, a group of gears for moving the rack member, and
a feed motor for rotating and driving the group of gears. The rack member is engaged
with a gear of the grouped gears. The disk rotation drive mechanism includes a disk
table where an optical disk is mbuﬁted, and a spindle motor for rotating and driving the
disk table. The support base is provi'ded with an opening portion which enables
movement of the optical pickup. The optical pickup is movably provided in the
opening portion.
In the disk drive apparatus constructed as described above, the optical disk is
rotated and driven by the disk rotation drive mechanism, so fha’i the optical pickup is
-moved in the radial direction of the optical disk, thereby to perform recording and/or
reproducing of mformation on and/or from a desired recording track of the optical
disk.
Meanwhile, in a disk drive apparatus, a so-called skew occurs, i.e., the optical
axis of the objective lens of the optical pickup is fﬂ;:iined with respect to the optical

disk. fa the disk drive apparatus, the state (hereinafter called a skew) of the optical
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- pickup inclined relatively to the recording surface of the optical disk influences greater
the recording/reproducing characteristics of information and results in a problem that
assembling errors are often caused by 'the skew. Therefore, the disk drive apparatus
must excellently adjust the skew.

A skew is caused by inclination of thé axial directions of the main guide shaft
and the sub guide shaft in the feed mechanism, or a warp of the disk table of the disk
rotation drive mechanism, the rotation shaft of the spindle motor, or the support base. .

In a conventional disk drive apparatus, the main guidé shaft and the sub guide
shaft are directly fixed on the support base or fixed thereto through a support member,
so that their positions in the axial direction are fixed with respect to the support base.
Therefore, there is a problem that it is difficult to adjust inclinations of the main guide
shaft and the sub guide shaft with respect to the axial direction.

As a countermeasure for th¢ skew, there can be a method in which assemBly is
carried out while mechanically adjusting the inclinations of the optical pickup and
spindle motor which are set on the slide base of the feed mechanism, or a method in
which recording and/or reproducing is performed excellently by detecting a skew and
making electric control during recording and/or reﬁroducing of an optical disk.

.However, in the above-mentioned method of making adjustment during
assembly, the optical pickup is assembled on the slide base while detecting an optimal -
value of a skew with the disk rotation drive mechanism driven to rotate. Therefore,

there is a drawback that the production efficiency is remarkably lowered, and the



equipment costs for an assembling device and the like are increased. Further, in this
method of making adjustment during assembly, the optical pickup fs difficult to detach
and attach when making recovéry of a malfunction or maintenance services. In the
other method of electrically controlling the skew during recording and/or reproducing,
the inclination of the optical pickup is constantly controlled by a motor or the like..
Therefore, the iiumbér of compo;ments is increased, ;o that the manufacturing costs

increase and high costs are required for control programs and the like.

BRIEF SUMMARY OF THE INVENTION

The present invention hence has an object of providing a disk drive apparatus
capable of easily and steadily adjusting a relative inclination of an optical pickup with
respect to an optical disk.

To achieve the above obje'ct, a disk drive apparatus according to the present
invention includes: a slide base having an optical pickup for recording and/or
reproducing information on and/or from an optical disk; main and sub guide shafts
provided in parallel with an radial direction of the optical disk', for supporting movably
- the slide base; a support base for supporting the main and sub guide shafts; and an
adjust member having a bearing part provided such that a center of a shaft hole in an
eﬁd of the main guide shafti' and/or the sub guide shaft is inserted and supported is
deviated from a center of an end surface substantially perpendicular to the axial

direction of the main guide shaft and/or the sub guide shaft, and a plurality of contact
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surfaces, which form a substantially polygonal outer circumference and are brought
into contact with the support base, thereby to adjust an inclination of the axial
‘direction of the main guide shaft and/or the sub guide shaft.

Furthermore, a diék drive ai)paratﬁs according to the present invention includes:
aslide base having an optical pickup for recorc_iing and/or reproducing information on
and/or from an optical disk; a guide shaft provided along a radial direction of the
optical disk, for supporting movably the slide base; a support base for supporting the
guide shafts; and an adjust member having a bearing part, an outer circumference
formed in a substantially polygonal shape, and a plurality of contact surfaces to be
brought into contact with the support base, thereby to adjust an inclination of an axial
direction of the guide shaft, the bearing part being provided such that a center of a
shaft hole in which an end of the guidé shaft is inserted and supported is deviated froin
a center of an end surface substantially perpendicular to the axial direction of the guide
shaft. |

In the disk drive apparatus constructed as described above, the adjust member
is rotated about the axis of the main or sub guide shaft, thereby to bring an arbitrary
contact surface on the outer circumference into contact with the support base. As a
result of this, the center of the shaft hole of the bearing part changes, because the
center of the shaft hole of the bearing part is deviated from the center of the end
surface. Therefore, inclinations of the axial directions of the main and sub guide

shafts supported by the adjust member changes as the position of the shaft hole of the
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bearing part changes, in the disk drive apparatus. Thus, according to this disk drive
apparatus, the inclination of the optical pickup relatively to the optical disk can be

easily adjusted by rotating the édjust member about its axis.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
' FIG. 1 is a plan view showiné a main part of a disk drive apparatus according
to the present invention;
FIG. 2 is an exploded perspective view showing an optical pickup and a feed
mechanism comprised in the disk drive apparatus;
FIG. 3 is an exploded perspective view showing the feed mechanism;
FIG. 4 is a side view showing a main guide shaft of the feed mechanism;
FIG. 5 is a front view showing a skew adjust member included in the feed
mechanism;
FIG. 6 is a side view showing the skew adjust member;
FIG. 7 is a longitudinal cross-sectional view showing the skew adjust member;
FIG. 8 is a lateral cross-sectional view showing the skew adjust member; and
FIG. 9 is a front view for explaining a state where skews are adjusted by
rotating the skew adjust member.

FIG. 10 is a perspective view explaining othér main and sub guide shafts.

DETAILED DESCRIPTION OF THE INVENTION



In the following, specific embodiments of the present inventiors will be
explained to a disk drive apparatus which i‘ecords/r-eproduces infonﬁation on/from an
optical disk, with reference to the drawings.

Asshown in FIGS. 1 and 2, the disk drive apparatus comprises an optical pickup
5 for recofdingllj_eproducing .information on/from an 0p_tica1 disk 2; a feed mechanism
6 for feediné 'the; optical pickup 5 in the radial direction of the optical disk 2, a disk
rotation drive mechanism 7 for rotating and driving the optical disk 2, and a support
base 8 for supporting the feed mechanism 6 and the disk rotatibn drive mechanism 7.

Also as shown in FIGS. 1 and 2, the opticél pickup 5 includes an optical system
having an objective lens 10, a lens holder 11 for holding the objective lens 10, and a
two-axis actuator (not shown) for moving the lens holder 11 in two axial directions,
i.e., the focusing direction parallel to the optical axis of the objective lens 10 and the
tracking direction perpendicular to the optical axis of the objective lens 10. This
optical pickup 5 is proviaed to be moVaB]e fhrough the feed mechanism 6.

Also as shown in FIGS. 1 and 2, the feéd mechanism includes a slide base 15
for supporting the optical pickup 5, a main guide shaft 16 and a sub guide shaft 17 for
supporting the slide base 15 to be movable in the radial direction of the optical disk 2,
and a drive mechanism 18 for feeding the slide base 15 along the axial directions of
the main guide shaft 15 and the sub guide shéft 16.

The feed mechanism ﬁn‘th_gr includes first and second skew adjust members 21

and 22 for adjusting inclinations (hereinafter called skews) of the axial directions of
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the main guide shaft 16 and the sub guide shaft 17 with respect to the direction
perpendicular to the recording track of the optical disk 2 and with respect. to the
tangential direction of the réco'rdin&;ng.k_ of the optical disk 2, and elastic support
members 23a, 23b, and 23c for suppor:ting the main guidelshaft 16 and the sub guide
shaft 17 to be inclinable with respect to the axial directions.

As shown in FIGS 2 and 3, the slide base 15 includes ahold part 25 for holding
the optical pickup 5, first and second support parts 26 and 27 supported movably by
the main guide shaft 16; and a third support part 28 supported movably by the sub
guide shaft 17. The first and second support parts 26 and 27 and the third support part
28 are respectively formed integrally on two opposite side;s of the hold part 25.

The main guide shaft 16 and the sub guide shaft 17 are provided such that their
axial directions are parallel to the radial direction of the optical disk 2 and also parallel
to each other. In addition, insertion parts 31 and 32 which have slightly. smaller axial
diameters are respectively formed integrally at those end portions of these 1‘nain guide
shaft 16 and sub guide shaft 17 that are supported on the first and second skew
adjustment members 21 and 22. |

Also, the main guide shaft 16 ‘and the sub guide shaft 17 are restricted to
predetermined positions by limit members 34, 35, and 36 .provided on the support base
8, as shown in FIGS. 1 and 4.

As shown in FIGS. 1 and 4, the limit members 34 and 35, which are in contact

with the main gulde shaft 16 and restrict the main gulde shaft 16, are formed integrally



on the support base 8 in both end sides of the main guide shaft 16, such that the limit
members 34 and 35 are bent back and positioned so as to face the main guide shaft 16
sandwiched therebetween. Therefore, both end sides of the main guide shaft 16 are
restricted to predetermined positions by the limit members 34 and 35, respectively.

_ Further, the limit member 36, which pontacts the sub guide shaft 17 to restrict
the positilon of the guide shaft 17, is bent back and integrally .fonned on the'”support
base 8. In addition, a support member 37 having an insértion hole 38 in which the sub
guide shaft 17 is inserted is bent back and integrally formed on the support base 8, as
shown in FIG. 1. Therefore, the sub guide shaft 17 is restricted to a predetermined
position by the support member 37 and the limit member 36.

The first and second skew adjust members 21 aﬁd 22 are each formed, for
example, of resin material into a substantially rectangular columnar shape, at end
portions of main guide shaft 16 and the sub guide shaft 17, respectively. As shown in
FIGS. 5, 6, and 7, these first and second skew adjus‘t members 21 and 22 are foﬁned
such that their end surfaces which are .substantially perpendicular to the axial
directions of the main guide shaft 16 and the sub guide shaft 17 are substantially
~ rectangular. The ﬁrst second and tthd contact surfaces A, B and C which are let
contact the support base 8, as installation references, are formed in parallel with the
 axial direction, at outer circumferential portions of each of the first and second skew
-adjust members 21 and 22. |

-

Operation members 40 for rotating the first and second skew adjust members



21 and 22 about the axes of the main guide shaft 16 and the sub guide shafts 17 are
integrally formed on the fist and second skew adjust members 21 and 22, positioned
on those surfaces that face the second contact surfaces of the outer circumferential
portions. The operation members 46 function as index portions, and the rotation
positions of the first and second skew adjust members 21 and 22 in_pacﬁ of which any
of the ﬁfst, second, and third contact surfaces A, B, and C is let contact the support
base 8 can be visually observed by the positions of the operation members 40.
Formed in end surfaces of the first and second skew adjust members 21 and 22
are bearing parts 41 in which the insertion parts 31 and 32 of the main guide shaft 16
and the sub guide shaft 17 are inserted and supported, as shown in FIGS. 5, 7, and 8.
As shown in FIG. 5, each of these bearing parts 41 has shaft holes 43 and 45 having
a center P which is deviated by a deviation amount x from the center of the end
surfaces. Therefore, the first and second skew adjust members 21 and 22 are
réspectively rotated about axis of the bearing parts 41, thereby changing any of the
first, second, and third contact surfaces A, B, and C to any other one of them, so that
the position of the center P of the shaft hole 45 of the bearing part 41 can be changed
in accordance with the deviation amount x. | |
As shown in FIGS. 6, 7, énd 8, each shaft hole 45 is formed such that a
: _subst'antially cylindrical space part S having a diameter substantially equal to the shaft
| diémgtg;’b_f the ins__értion.parts 31 and 32 of the main guide shaft 16 and the sub guide

shaft 17 is opened in the end surface in the other side. On the inner surfaces of the
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shaft holes 45, convex portidns 46 which are pressed into contact with the insertion
parts 31 and 32 of the main guide shaft 16 and the sub guide shaft 17 are formed at
opposed positions. When the insertion parts 31 and 32 of the main guide shaft 16 and
the sub guide shaft 17 are inserted in the space parts S, these pars 31 and 32 are
pressed against the convex portions 46 thereby causing friction, so that the skew adjust
members 21 and 22 do not carelessly fall aoff from the main guide shaft 16 and the sub
guide shaft 17. Also, the edge portions of the openings of the shaft holes 45 are
beveled to form inclined surfaces 47 e.ach having a funnel-like shape thereon, which
serve as guides when the insertion parts 31 and 32 are inserted in the shaft holes 45.

Although the first and second skew adjust members 21 and 22 are each formed
in a substantially rectangular columﬁar shape, each of the members 21 and 22 may
naturally be formed in any other shape such as a hexagonal columnar shape, an
octagonal columnar shape, or the like, as far as it is a polygonal shape having a
plurality of contact surfaces whi.ch aré brought into contact with the support base 8.

The elastic support members 23a, 23b, and 23c are each formed of elastic metal
material in a plate-like shapé and are provided respeétively at positions in both end
sides of the main guide shaft 16 and a position adjacent to the second skew adjust
member 22, as shown in FIGS. 1 and 2.

As shown in FIGS. 2 and 3, the support members 49 for supporting the main
guide shaft 16 and the sub guide shaft 17 are formed at top end portions of the elastic -

support members 23a, 23b, and 23c, such that the support members 49 are each bent
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to have a V-shaped cross section. The elastic suppdrt members 23a, 23b, and 23¢ are
fixed to the support base 8 with fixing screws 50 énd energize the main guide shaft 16
and the sub guide shaft 17 toward the side of the main surface of the support base 8.

| Engage crows 52 to be lengaged with the support base 8 are bent back and
formed at the base end portions of the elastic support members 23a, 23b, and 23¢, so
that these elastic support members 23a,23b, and 23c¢ are steadily ﬁi’evented frombeing
dislocated.

As shown in FIGS. 1 and 2, engage holés 54,55, and 56 in which the engage
claws 52 of the elastic support members 23a, 23b, and 23c are respectively engaged
are provided in the main surface of the support base 8. By these elastic support
members 23a, 23b, and 23c, the main guide shaft 16 and the sub guide shaft 17 can be
securely supported since the support members 49 are elastically deformed when main
guide shaft 16 and the sub guide shaft 17 are displaced as the first and skew adjust
members 21 and 22 are adjusted.

The drive mechanism 18 includes a rack member 60 for moving the slide base
15, and a group of plural gears (not shown), and a feed motor 61 for driviﬁg and

. rotating the group of gears, as shown in FIGS.-1 and 2. As shown in FIG. 1, the rack
rﬁember 60 is attached to the first and second support parts 26 and 27, and the rack
part 62 engaged with the group of gears is formed in parallel with the axial direction
of tﬁe main éuide shaft 16. The feed motor 61 is provided on the support base 8 and

1s driven to rotate thereby moving the slide base 15 in the radial direction of the optical

12



idisk 2 through the group of gears and the rack member 60.

As shown in FIGS. 1 and 2, the disk rotation drive mechanism 7 includes a disk
table 64 where the optical disk 2 is set, and a spindle motor 65 for driving and rotating
the disk table 64. The spindle motor 65, as shown in FIG. 1, is provided on the
support base 8 and positioned in one end side between the main guide shaft 16 and the
sub guide shaft 17. |

An opening bt;rtion 67 which allows the optical pickup 5 to be movable in the
radial direction of the optical disk 2 is provided in the main surface of the support base
8, as shown in FIGS. 1 and 2. The optical pickup 5 is provided within the opening
portion 67.

With respect to the disk drive apparatus constructed as described above,
explanation will now be made of operation for adjusting each of skews in the radial
direction and the tangential direction of the optical pickup 5 by means of the first and
second skew adjust members 21 and 22.

At first, a staté where the inclinations of the axial directions of the main guide
shaft 16 and the sub guide shaft 17 are changed with respect to the first and second
skew adjust members 21 and 22 comprised in the feed mechanism 6 will be explainéd
with reference to the drawings. As shown in FIG. 9(a), when the first contact surfaces

- A are brought into contact with the suppdrt ba.se 8, the first and second skew adjust
" members 21 and 22 are each positioned such that the centers P are positioned at a

height hj where the center P of each bearing part 41 in the direction perpendicular to
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the main surface of the support base 8 is a hei ghf. When the second contact surfaces
B are brought into contact with the support base 8, as shown in FIG. 9(b), the position
of each center P is changed to a height hy. Likewise, when the third contact surfaces
C are brought into contacf with the support base 8, as shdwn in FIG. 9(c), the first and
second skew adjust members 21 and 22 are each positioned such that the position of
each center P is changed to a height h3. “

Therefore, the position of the center P of each bearing part 41 can be changed
with respect to the support base 8, by selectively bringing the first, second, and third
contact surfaces A, B, and C into contact with the support base 8.

With respect to the first and second skew adjust members 21 and 22, the
following Table 1 shows changes of inclination angles () as skews of the optical
pickup corresponding to the first, second, and third contact surfaces A, B, and C, in
case where the eccentricity x of the center P of each bearing part 41 deviated from a
center-O is set to, fpr example, 0.075,0.15, and 0.23. | |

Table 1

The distance between fulcrums at both ends of each guide shaft is 86 mm.

Contact suface A B C
Eccentricity X
0.075 £0.015 -0.05° 0° +0.05°
0.15%£0.015 —0.10° 0° +0.10°
0.23 +0.015 ~0.15° 0° +0.15°
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As shown in the Table 1, according to the first and second skew adjust members
21 and 22, the inclination angles can be respectively adjusted easily in the plus and
minus directions with respect to the inclination angles at the sécond contact surfaces,
by rotating and. operaﬁng the skew adjust members 21 and 22 such that the first or
third contact surfaces are broqght into contact with the support base 8 where each
second contact surface B is used as a reference. In addition, with respect to the first
and second skew adjust members 21 and 22, the inclination angles which are adjusted
in accordance with rotation can be set larger by increasing the eccéntricity x of the
center P of each bearing part.

Therefore, according to the first and second skew adjust members 21 and 22,
the optical pickup 5 can be set to be inclined only by a predetermined inclination angle
if the contact surfaces being in contact with the support base 8 are changed
appropriately by deviating the members 21 and 22 by a predetermined eccentricity x
in compliance with a desired adjustment range of sl‘<.ews of the optical pickup.

In brder to distinguish clearly different eccentricities x, the skew adjust
members 21 and 22 may be formed of resins in colors different from each other in
correspondence with the eccentricities x.

Explained next will be a state in which skews of the optical pickup 5 in the
radial direction and the tangential direction are respectively adjusted by rotating the
first and second skew adjust members 21 and 22, in‘the disk drive apparatus |

constructed as described above.
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When a skew in the radial direction is adjusted in the disk drive apparatus, the
inclinations of the main guide shaft and the sub gﬁide shaft 17 in the radial direction
are changed by rotating respecﬁvely the first and second skew adjust members 21 and
22. Thus, the optical axis of the objective lens 10 of the optical pickgp 5 is adjusted
in the radial direction. |

Aisg), when a skew in the tangential diréction 1s adjlisted the disk drive
apparatus, the inclination of the maih guide shaft 16 or the sub guide shaft 17 in the
tangential direction is changed by rotating one of the first and second skew adjust
members 21 and 22. Thus, the optical axis of the objective lens 10 of the optical
pickup 5 is adjusted in the tangential direction. |

When only the skew in the tang?_ntjal direction is adjusted, the skew can be
adjusted if a skew adjust inember is attached only to either the main guide shaft 16 or
the sub guide shaft 17. In this case, for example, the skew adjust melhber 21 may be
attached to the main guide shaft 16 and the sub guide shaft 17 may be substituted by
a guide rail.

In the disk drive apparatus constructed as described above, the optical disk 2 is
rotated by the disk rotation drive mechanism 7, and optical pickup 5 is moved in the
radial direction of the optical disk 2, thereby to record and/or reproduce information
on and/or from a des_ir,ed recording track of the optic;al disk 2.

As described above, in the disk dn've. apparatué., the feed mechanism 6

comprises first and second skew adjust members 21 and 22, so that skews in the axial

16



directions of the main guide shaft 16 and the. sub guide shaft 17 can be easily adjusted
by rotating the first skew adjust member 21 and/or the second skew adjust member 22.
Therefore, it is possiﬁ]e to adjﬁst easily and steadily skews in the radial direction and
the tangential direction, as inclinations of the optical piclﬁgp 5 relatively to the op.tical
disk 2.

The above-described disk drive apparatus is constructed such that the first and
second skew adjust members 21 and 22 are provided as separate members at ends of
the main guide shaft 16 and the sub guide shaft 17. However, in place of the separate
skew édjust members, skew adjust parts may be formed to be integral with top end
portions of the main guide shaft and the sub guide shaft.

~ As shown in FIG. 10, each of the main gunide shaft 71 and the sub gﬁide shaft
72 has a shaft part 73 which movably supports the slide base, and a skew adjust part
74 provided at an end portion of the shaft part 73 thereby to adjust the inclination of
the axial direction.

Each- skew adjust part 74, as shown in FIG. 10, 1s formed in a polygonal
columnar shape having a regular octagpnal end surface substantially perpendicular to
the axial direction of the shaft part 73. First to eighth contact surfaces 75a to 75h
parallel to the axial direction of the shaft part 73 are formed at the circumferential
portion. Fﬁthér, each skéw adjust part 74 is formed such that the cénter of the end
surface of the shaft part. 73 1s deviafed by a predetermined eccentricity y from the

center of the end surface.
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Therefore, according to the skew djust parts 74, the height as a position in. the
direction perpendicular to the main surface of the support base 8 can be easily adjusted
in multiple steps by rotating the main guidé shaft 71 and the sub guide shaft 72 about
their axes, to change the contact surfaces 75a to 75h.

The disk drive apparatus according to the present invention can be preferably
'applied to a disk drive appat;atus which records and/or reproduces information on
and/or from an optical disk such as a CD (Compact Disk), CD-R (Recordable), CD-
RW (Rewritable), DVD (Digital Versatile Disk), or the like, a magneto-optical disk,
or the like.
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WHAT IS CLAIMED 1IS:
L. A disk drive apparatus comprising:
a shide base having ar_l. optical pickup for recording and/or reproducing
information on and/or from an optical disk; -
‘main and sub guide shafts proyided in parallel with an radial direction of the
optical disk, for supporting movably the slide base; |
a support base for supporting the main and sub guide shafts; and

an adjust member having a bearing part provided such that a center of a shaft

hole in an end of the main guide shaft and/or the sub guide shaft is inserted and

supported is deviated from a center of an end surface substantially perpendicular to the
axial direction of the main guide shaft land/or the sub guide shaft, and a plurality of
contact surfaces, which form a substantially polygonal outer circumference} and are
brought into céntact with the support basé, thereby to adjust an inclination of the axial
direction of the main guide shaft and/or the sub guide shaft. |

2. The disk drive apparatus according to claim .1, further comprising an
elastic member for suppoﬁing .tﬁe main guide shaft and/or the sub guide shaft to be
inclinable with respect to the axial direction. |

3. The disk dri.ve apparatus according to claim 1, wherein each of the adjust
member has a reference portion on the outer circumference, to indicate a rotating
position of rotation about an axis of the main guide shaft and/or the sub guide shaft of

the adjust member. ' -
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4, The disk drive apparatus according to claim 3, wherein the reference
portion is an operation part for rotating and operating the adjust member about the axis
of the main guide shaft and/or the sub guide shaft.

5. A disk drive apparatus comprising:

a slide base having an optical pickup for recording and/or reproducing
information on and/or from ;1n optical disk;

| a guide shaft provided along a radial direction of the optical disk, for supporting
movably the slide base;

a support base for supportirig the guide shafts; and

an adjust member having a bearing part, an outer circumference formed in a
substantially polygonal shape, and a plurality of contact surfaces to be brought“i.nto
contact with the support base, thereby to adjust an inclination of an axial direction of
the guide shaft, the bearing part being provided such that a center of a shaft hole in
which an end of the guide shaft is inserted and supported is deviated from a center of
an end surface substantially perpendicular to the axial direction of the guide shaft.

6. The disk drive apparatus according to .claim 5, further cox'n'prisi;lg an
elastic ﬁlelnber for supporting the gnide shaft to be inclinable with respect to the axial
direction. |

7. The disk drive apparatus according to claim 5, wherein the adjust
member has a reference portion on the outer circumference, to indicate a rotating

position of rotati'on_about an axis of main guide shaft of the adjust member.
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8. A skew adjust apparatus comprising: 3

a slide base having an optical pickup for recording and/or reproducing
information on and/or from an'optical disk; |

a guidé shaft provided along an radial direction of the oﬁtical disk, for
_supporting movably the slide base; and

a support base for supportihg the guide shafts, wherein.

the skew adjust apparatus adjusts an inclination of an axial direction of the
guide shaft, and further comprises a bearing part, an outer circumference formed in a
substantially polygonal shape, and a plurality of contact surfaces to be brought into
contact with the support base, the bearing part being provided such that a center of a
shaft hole in which an end of the guide shaft is inserted and supported is deviated from
a center of an end surface substantially perpendicular to the axial direction ofthe guide
shaft.

9. The skew adjust apparatus according to claim 8, wherein the adjust
member has a reference portion on the outer circumference, to indicate a rotating
position of rotation about an axis of main guide shaft of the adjust member.

N

A O

21



