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DISK DRIVE DEVICE

BACKGROUND OF THE INVENTION
1. Field of the- Invention

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. Awloading 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 5 from a tray
entering-and-exiting opening 4 in a front panel 6a in the

direction of arrow a which is the loading direction, as



shbwn in Fig. 36. As described below, this causes the
optical disk 1 to be automatically loaded horizontally onto
a disk table of a spindle motor.

In the structure, after the loading, for example, a
recording command signal and/or a reproducing command signal
from a host computer causes the optical disk 1 to be
rotationally driﬁen at a high speed by the spindle 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, as 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 the directions of

arrows a and b which are the loading and unloading



directions, respectively. The disk tray 2 is constructed so
as to be actuated by a tray mo#ing mechanism (not shown) of
a loading mechapism in such almanner as to horizontally move
into and out.bf the éisk device body 6 in the directions of
arrows a and b. Four disk holding sections 3a are mounted
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 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, almost box-shaped chassis
14, wﬁich 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 resin or sheet metal, is mounted inside a large,
substantially rectangular opening 14b formed in a bottom
portion 1l4a of the chassis 14. A total of four
substantially gourd-shaped insulators 19 and insulators 20
are mounted to the ascendingfand-descending frame 16, the
two insulators 19 being mbﬁnted at the left and right sides
of a back end portion l6a, 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_zo are shock

absorbers formed of resilient material such as rubber. The



pair of left and right insulators 19 mounted to the back end
portion 16a of the ascending-and-descending frame 16 are
mounted to the upper portion of the back end side of the
bottom portion l4a of the chassié 14 by setscrews 21 which
are inserted into the centers thereof. The left and right
insulators 20 mounted to the front end portion 16b of the
ascending-and-descending frame 16 are mounted to the lower
portion of the left and right sides 6f 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-descendihg frame 16 is actuated so as to
move upward and downward in the directions of arrows c and 4
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 1l6a 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. The 1oadinglmechanism unit 27 comprises a
cam lever 34 which is rofationally driven by a loading motor
28 through a belt transmission mechanism 29 and a gear
transmission.mechanism 30. The ascending-and-descending
actuation frame 23 is mounted at the front-end-side left and

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



of left and right support pins 24, one being provided at the
left side and the other at the right side of the back end of
the ascending-and-descending actuation frame 23. The
ascending-and-descénding actuation frame 23 is mounted so as
_to be rotatable upward and downward. A pair of left and
right ascending-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 énd of the ascending-and-
descending actuation 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 dptical 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 directipn of arrow c', the cam
driven pin 36 at an end of the ascending-and—descendiﬁg
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 arrow c to an ascended
position where the ascending-and-descending frame 16 is
horizontally positioned (shown in Fig. 38) from a descended
position whére the ascending-and-descending-frame 16 is
tilted obliquely downward (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 -
component parts move in a direction opposite to that when
the disk tréy 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 afrow d 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 opticalhdisk device 5 to the unloading-
position (shown in Figs. 35 and 37) outside 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



actuating a pinion 31 disposed inside the gear transmission
mechanism 30 at the loading mechanism unit 27 in the forward
and reverse directions.

The ascending-and-desceﬁding frame 16 which is the unit
base of an optical pickup unit 38 which serves as a data
pickup unit is formed with a substantially rectangular
frame-like shape. A spindle motor 39 is vertically
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, wpich transmits and receives laser beams
to and from the oﬁjective lens 42, is integrally mﬁunted to
a side surface of the sled 43. An objective 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



objective lens actuator section 44 by a biaxial actuator.

A sled moving mechanism 47 is mounted to the top
portion of a side of the back end portion 16a of the
ascending-and-descending frame 16 in order to move the sled
43 to which the optical pickub 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 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 constructed so as to move in the directions of arrows a
and b along the tray centerline Pl. A skew adjusting
mechanism 57 for adjusting the angle between the guide main
shaft 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 provided so as to be
horizontally constructed between the top ends of the left

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



to cross the top portion of the disk tray 2. At a location
directly above the disk table 40, a disk clamper 53, which
is molded out of synthetic resin that is a nonmagnetic
material, is supported inside a ciréular hole 54 formed in
the center of the clamper supporting frame 52 so as to be
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 moﬁnted 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 upward 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
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table 40 is fitted to the center hole la of the optical disk
1 from therebelow. The disk table 40 causes the optical
disk 1 to fly upward inside the recess 3 of the disk tray 2,
and the disk clamper 53 to fly slightly upward from the
flange receiver 52a of the clamper suﬁporting frame 52. At
this time, the disk clamper 53 is attracted to the disk
table 40 whiéh 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 t:ay center line Pl. Then, the spot of the laser beam
which is sent from the optical block irradiates and is
focused onto the bottom surface of the 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 optical disk

1.
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In the structure, by causing the pinion 50 which is
driven in the forward and reverse directions through the
gear trgin 49 by the sled drive motor 48 to actuate the rack
51 in a sfraight line, the sled moving mechanism 47 causes
the sled 43 to move in the directions of arrows a and b
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 outside of the disk device body 6 in the direction
of arrow 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 wvarious methods
to achieve this, such as the method of increasing the
precision of-each of the component parts, the method of
performing highly precise adjustments at the manufacturing

stage, and the method of using a structure which is
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adjustable in real time as a result of utilizing an initial
signal of the optical disk 1.

One of the simplest methods to achieve a high recording
capacity is the method of making adjustments so that the
center of the objective lens 42 coincides with the center of
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 39b 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, the motor base 39b is
screwed 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-
descending frame 16.

However, this method is a method in which the spindle
motoxr 39 and'the guide main shaft 45 are positioned with
respect to the ascending-and-descending fréme 16. It is not

a method for directly adjusting the interval between the
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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 center of the guide main shaft 45.
Therefore, due to the shifts between the locations of the
positioning pin 61 and the reference hole 62 of the
ascending-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 performed 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

resulting in considerably increased costs.

SUMMARY OF THE INVENTION

Accordingly, in order to overcome the above-described
problems, it is an objécf'df the present invention to
provide a disk drive device which is constructed so that the
location of fhe centqr 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
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disk drive device to a high capacity.

To this end, according to the present invention, there
is provided 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 is guided by a
guide main shaft and a guide sub-shaft, to which a pickup
mounting frame is mounted, and is moved in a radial -
direction of the disk. The disk drive device comprises
positioning means used for a mounting operation with
reference to the guide main shaft as a positioning reference
during the mounting of a spindle motor to the pickup
mounting frame.

In the disk drive device having the above-described
structure, the guide main shaft used for guiding the pickup
device for the disk-shaped recording medium is mounted to
the pickup mounting frame first. Then, the spindle motor is
positioned with respect to the guide main shaft by the
positioning means, and is mounted to the pickup mounting
frame in order to position the pickup means and the spindle
motor with respect to each other with high precision, with

the guide main shaft serving as a reference.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view taken along double-headed

arrow I-I of Fig. 2, illustrating a spindle motor mounting
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mechanism in an embodiment of an optical disk device to
which the present invention is applied.

Fig. 2 is a plan view of Fig. 1

Fig. 3 is a ﬁerspective view of the whole optical
pickup_unit of the optical disk device.

Fig. 4 is an exploded perspective view 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 VIII-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.
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Fig. 13 is a perspective view of a plate spring which
is used in the skew adjusting mechanism.

Fig. 14 is a plan view of a second form of the skew
adjusting mechanism 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 XVIII-XVIII 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.

FPigs. 22A to 22C illustrate the plastic deformation of
a plate spring of a conventional 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
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illustrate the assembly of a loading gear unit of the
optical disk device.

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.'31 is a perspective view used to illustrate the
assembly of a disk tray of the optical disk device.

Fig. 32 is an exploded perspective view used to
illustrate the gssembly of a disk clamper supporting frame
of the opticaihdisk device.

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

Fig. 34 is an exploded perspective view used to
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illustrate the assembly of the top cover of the optical disk
device.

Fig. 35 is a péerspective view showing a state in which
the conventional optical disk device is unloaded.

Fig. 36 is a perspective 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
XXXXI-XXXXI of Fig. 39.

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

XXXXTI-XXXXITI 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 opticalldisk 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 the optical

disk device (Figs. 23 to 34)
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(2) Description of the precision of the assembly of an
optical pickup unit (Figs. 1 to 6)
(3) Description of a first form of a skew adjusting
mechanism (Figs. 3 to 13) -
(4) Description of a second form of 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
entering-and-exiting opening 86 that is an opening which is
long sideways and formed in the upper portion side of the
front 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
recording medium, into and out of the optical disk device 81.
As is convenfionally the case, there are disposed at the
lower portion side of the front panel 83 an opening 88 for

inserting a card-type recording medium which has a flash
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memory, such as a memory stick (which is a trade name used
by Sony Corporation) built therein, an eject button 89, a
tone control 90, a headphone jack 91, an emergency eject pin
inserting hole, an operating state display LED (light-
emitting diode) 93, etc.

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 wvertical
side 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 uhit 101, a slide frame
111, an ascepqing-and-descending actuation f;ame 121, an
optical piékup ﬁnit 131, which serves as a pickup ﬁnit, and
a disk clamper unit 171. Like the chassis 82, the slide
frame 111, the ascending-and-descending actuation frame 121,
an ascending-and-descending frame 132, a disk clamper

supporting frame 172 of the disk clamper unit 171, etc. are
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formed by pressing a sheet metal, such as a sheet iron. The
ascending-and-descending frame 132 is a unit frame as well
as a pickup mounting frame of the optical pickup unit 131.
These sheet metal éomponent parts are formed of iron, so
that, when they are no‘longer needed, they can be buried
into the 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 order 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
P11l 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 thaf 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, the_intermédiate.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 motor
shaft 107 and the support shafts 109 are mounted vertically

at the installation position P11l on the horizontal wall 82a
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of the chassis 82. As shown in Fig. 27, the motor shaft 107
is the motor shaft of a loading motor 108 which is screwed
to the bottom portion of the horizontal wall 82a.

As shown in Figs. 25 to 30, the slide frame 111 is
fitted to the top portion of the loading 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
formed by a horizontal plate portion l1llla and a vertical
plate portion 111b which is bent vertically downward from
the back end of the horizontal plate porfion 111a.

Two guide grooves 112 and one dislodging preventing
gﬁide groove 113, formed in the horizontal plate portion
l1l1la of the slide frame 111, are fitted to two of the
support shafts 109, that is, that of the geared pulley 104
and that of the interﬁediate gear 105 of the loading gear
unit 101, and to the top end of a dislodging preventing
support column 114 (which is provided in a standing manner
in the vertical direction, upward from the horiiontal wall
82a). The vertical plaFe portion 111b is inserted
vertically to the frbnt end side inéide-the opening 97. The
above-described inserting operations cause the slide frame
111 to be suéported horizontally at the top ends of two of
the support shafts 109 and the dislodging preventing support

columﬁ 114. The slide frame 111 is assembled so as to be
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slidable horizontally in the directions of the arrows e and
f (see Fig. 27) which are sideways directions perpendicular
to the directiqps of arrows a and b that are loading and
unloading directions of the disk tray 87. A rack 117 which
is integrally pressed to the front surface of one end side
of the vertical plate portion 111b of the slide frame 111
can eﬁgage 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
incorporation 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 Qirections of arrows g and h by the slide \
frame 111.

The ascending;and-descending actuation frame 121 is
formed into a substantially U shape in plan view by a
horizontal plate portion 12la, left and right arms 121b, and
a front edge 121c. The left and right arms 121b extend
parallel to each other and backwards from the left and right
sides of the horizontal plate ﬁortion 121a. The front edge
121c has a sﬁall height and is formed.veftically in a
standing manner, upward from the front end of the horizontal

plate portion 12la. A pair of concentrically formed left
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and right support pins 122 are formed, one on the left side
of the back portion of-the left arm 121b and the other on
the right side of the back portion of the right arm 121b.
.Similarly, a pair of concentrically formed 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 cam driven
pins 124 are horizontally provided 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
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 léft 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 vertically 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 directions of arrows g and h
that are upward and downward directions, with the pair of
left and right support pins 122'serving as centers.

Thereaftér, the pair of left and right cam drive pins
124 are inserted, one into a top end 115a of the left cam

groove 115 and the other into a top end 115a of the right
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cam groove 115, as a result of passing them through cutaway
portiéns 116 used for moving the cam driven pins into and
out of them and being cut away upward from the top ends 1l15a
of the left and right substantially Z-shaped cam grooves 115
formed in the vertical plate portion 111b of the slide frame
111.

When these operations are carried out, the sliding
movement of the slide frame 111 in the directions of arrows
e and £ causes the'pair 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 115a,
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 tp 28, at the inner sides of the
pair of left and right vertical walls 82e of the chaésis 82,
a pair of left and right resilient arms 127 are integrally
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 bin

fitting hole 125. As shown in Fig. 29, the left and right
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support pin 122 are inserted into the corresponding left and
right support pin fitting holes 125 in the direction of
arrow i that is an oblique direction from the openings 125a.
Here, after the left and right arms 127 have opposed the
resilient force once and have moved away in the direction of
arrowlj 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.

Therefore, while producing a tactile feel inside the
pair of left and right support pin fitting holes 125 as a
result 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, the intermediate portions
of a total of four cylindrical, substantially "daruma-

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



- 27 -

formed of rubber or the like, are inserted into a total of
four insulator fitting portions 132c (see Fig. 4). One pair
of the insulator fitting portions 132c are formed 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
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 wall 82a of the
chassis 82 from thereabove in order to mount the back end
portion 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 qf 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 121a of the
ascending-and-descending actuation frame 121 from thereabove
in order to mount the front end portion 132b of the
ascending-and-descending frame 132 to the top portion of the

ascending-and-descending actuation frame 121 through the
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pair of left and right insulators 148.

By the above-described operations, the optical pickup
unit 131 is'mounted to the tép 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 the chassis 82 and the top 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 (illustrated in Fig. 37) to the ascended position
towards which the arrow c points (illustrated in Fig. 38),
with the back-end pair of left and right insulators serving
as rotational fulcra.

As shown in Figs. 31 and 32, the disk tray 87 1is
inserted horizontally in the direction of arrow a into and
mounted to left and right side positions P14 of the top
portion of the horizontal wall 82a from the front surface
open section 96 of the chassis 82.

Here, thé disk tray 87 is molded out of synthetic resin,
and a vertically oblong tray front panel 87b is integrally

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



- 29 -

A substantially circular recess 87c is formed in the top
portion of the front end side of the tray body 87a. A large,
slot-shaped bottom surface opening 87e is formed along the
tray centerline from the center portion of the recess 87c to
a back end portion 87d. A cutaway 87f is formed in one side
portion of the back end portion 874 as a relief 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 faces 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 ends. Linear racks 87h which engage the upper
gear 106 of the loading gear unit 101 are 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 rails 87g of the disk tray 87
are inserted horizont&lly 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 rails 87g

to be horizontally inserted into the lower portions of a
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plurality of tray holders 82f (which are punched out
horizontaliy along the bottom ends of the insides of the
left and right vertical walls 82b), and to be horizontally
inserted into in the difection 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 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 inserted 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 supporting 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
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of the chassis 82, and are positioned and screwed by pairs
of left and right positioning pins 173 and left and right
setscrews 174. With a play being provided, a disk clamper
176; which isnhbided out of synthetic resin, is inserted
into a circular recess 175 formed in the center pbrtion of
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 spindle motor (described later)
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, which is
formed by pressing downward a sheet metél, such as a sheet
iron, having a small thickness substantialiy into the shape
of the lettef U, is placed over the outer sides of thé pair
of left and right vertical walls 82b and the outer 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
thereabove, whereby, by making use of the resiliency of the
top cover 84, a plurality of stoppers 84a formed at the
inner side of the top cover 84 éie fitted into a plurality
of stoppers 82i formed behind the total of three vertical
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 disk 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
81 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, causigg the 1oading motor 108 to be rotationally
driven in the forward direction, so that the output gear 106
of the loading gear unit 101 is rotationally driven in the
forward direétion.

This causes the upper gear of the output gear 106 to

actuate the rack 87h of the disk tray 87, so that the disk
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tray 87 is loaded into the optical disk device 81 in the
direction of arrow a, wherebf the optical disk 1 is
incorporated into the optical disk device 81.

When thé ioading of the disk tray 87 is completed, the
upper gear of the output gear 106 separates from the rack
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 dfiving
of the output 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 frame 111 is actuated by being
slid in the direction of arrow e from the location indicated
by alfernate 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 fhe
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
ascending-and-descending actuation frame 121 is rotationally
actuated in the direction of arrow g from the location

indicated by alternate long and short dashed lines to the
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location indicated by a solid line shown in Fig. 28, causing
the optical pickup unit 131 to move upward in the direction
of arrow c from the descended location 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 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 of data
onto and/or the reproduction of data from the optical disk 1,
the eject button 89 is pushed, the loading motor 108 is
driven in the reverse direction, 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 out. The slide frame 111

is actuated by being slid in the direction of arrow £ from a
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location indicated by a solid line to a ;ocation indicated
by alternate long and short dashed lines shown in Fig. 28.
This causes the optical pickup unit 131 to be actuated
downward in the direction of afrow d from the ascended
position shown in Fig. 38 to the descended position shown in
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 out 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—énd-
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 portion 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 motor 133. A centering guide 135a, which is a
truncated conical protrusion, is formed on the center top

portion of the disk table 135. A substantially rectangular
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opening 146 is formed along substantially the center portion
of the ascending-and-descending frame 132 so as to disposed
behind the spindle motor 133 (that is, at the side towards
which the arrow a.points from the spindle motor 133). An-
optical pickup 136, which is a data pickup, is loaded'inside
the opening 146. The optical pickup 136 has a sled 138 to
which an objective leps 137 is mounted, and a guide main
shaft 139 and a guide 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 one 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 by 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
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pair of thrust bearihgs 138a with almost no play at the
outer periphery 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 points) of the gui&e main shaft 139 and guide
sub-shaft 140 are formed as fixed ends 13%9a and l140a,
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
139a 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 movable end 139b of the guide main shaft
139 is mounted to the bottom portion of the ascending-and-
descending frame 132 by a skew adjusting mechanism 181
(described léter). The fixed end 140a of the guide sub-
shaft 140 is held by a holder 154 formed at the bottom

portion of the ascending-and-descending frame 132, and is
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mounted thereto while in contact with a slide preventing
protrusion 155 formed on the bottom surface of the
ascending-descending frame 132. The movable end 140b of the
guide sub-shaft 140 is also mounted to the bottom portion of
the ascending-and-descending frame 132 by a skew adjusting
mechanism 191 (described later).

A spindle motor mounting mechanism 161 is described
with reference to Figs. 1 to 5. A spindle motor insérting
portion 132d, 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 1324, 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 therebelow using three setscrews 165, 166, and 167
through three 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 162, 163, and 164 so as to form
a step, a height Hl 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
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high-density recording and/or reproducing of data by
rotationally driving the optical disk 1 in which there is a
center-of-gravity imbalance, highly precise 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 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 center of the spindle motor 133. In
order to achieve this, it is necessary 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 length (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 L2 between the objective lens 137 and the
guide main shaft 139 is set at a certain wvalue with high
accuracy. Therefore, based upon the precision of the

assembly of the spindle motor 133 to the ascending-and-
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descending frame 132, the_interval L2 between the spindle
motor 133 and the guide main shaft 139 must be set so as to
match L1 with_high accuracy.

To overcome this problem, in the spindle motor mounting
mechanism 161, while two positioning pins 168 which are
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 the 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
common positioning reference for the spindle motor 133 and
the objective lens 137 in order to mount the spindle motor
133 and the objective 1éhs 137 to the ascending-and-
descending frame 132, so that the two intervals L1 and L2
can be made to match with high accuracy. In addition, since,
in the spindie motor mounting mechanism 161, the two
positioning pins 168 implanted in the motor base 134 are

only pushed against a side surface of the guide main shaft
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139, the structure thereof becomes very simple, thereby
making it possible to promote reduced costs.

Fig. 7 illustrates a mechanism for mounting the
conventional spindle motor 39. While the horizontal motor
base 39b disposed at the bottom end of the spindle motor 39
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 fiom 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
ascendiﬁg-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, so that 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 center of the guide
main shaft 45 are not directly adjusted. Therefore,
variations occur in tﬁe interval between the center of the
spindle motor 39 and the 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 due to shifts in

the position of the positioning reference portion 64, and
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the reference hole 62 and the positioning pin 61 of the
ascending-and-descending frame 16. When such variations
occur, high-density recording and/or reproducing operations
of the optical disk 1 canndtuﬁe carried out. In order to
make such variations small, it is necessary to increase the
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 fotation of the spindle
motor 39 tends to occur. In particular, violent core
shaking occurs when the optical disk 1 in which there is a
cenfer-of-gravity imbalance is rotated at a high speed,
thereby preventing recording and/or reproducing operations
of high-density data. .

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

A first form o6f the skew adjusting mechanism will be
described with reference to Figs. 8 to 13. Skew adjusting
mechanisms 161 and 191 are provided, respectively, at the
movable ends 139b and 140b of the corresponding guide main

shaft 139 and the guide sub-shaft 140. Since the skew
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adjusting mechanisms 181 and 191 have the same structure,
the skew adjusting mechanism 181 at the guide main shaft 139
will only be described in detail. For the skew adjusting
mechanism 191 at the guide sub-shaft 140, corresponding
opposite parts will Bé labeled with corresponding reference
numerals, so that details thereof will not be given below.
In the skew adjusting mechanism 181 at the guide main
shaft 139, a skew adjustment screw 182 is mounted to a
location directly above the movable end 139b of the guide
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 ascending-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 bin 187 which is formed on the bottom
surface 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
perpendicular to the length direction of the plate spring
184. The positioning hole 186 is formed in the ascending-

and-descending frame 132. After the bent portion 184e has
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been fitted, the plate spring 184 is positioned with high
precision while it is perpendicular to the guide main shaft
139.

A movéblé end 184b, formed by bending a portion of the
plate spring 184 into a substantially V shape, is obliquely
pushed against the movable end 139b of the guide main shaft
139 downward and to one side. By the obligque upward pushing
force of the movable end 184a, the movable end 139b of the
guide main shaft 139 is pushed against two locations, that
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 positioned.

In the skew adjusting mechanism 181, when the height of
the skew adjustment 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 springl184, and its height is adjusted in the
directions of arrows o and p which are upward and downward
directions, along the positioning referenge portion 185. As
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
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fixed end 139a serving as rotational fulcrum. Then, the
tilting of the sled 138 is integrally adjusted along with
the guide main shaft 139 in the direction of arrow y in
order to perform a skew adjustment 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 adjustment operation in the tangential
direqtion 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 139a 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 vertical
direction, along side surfaces of the two positioning pins
168. Even wﬁen 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
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133 shown in Fig. 1 does not change at all. Therefore, skew
adjustment can be assuredly carried out without adversely
affecting the precision with which the spindle motor 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 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, is
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 skew adjustment 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 thereabove, so

that skew adjustment operations can be carried out easily,
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quickly, and very precisely.

(4) ... Second Form of a Skew adjusting mechanism

A second form of the skew adjusting mechanism will be
described with reference to Figs. 14 and 15. A skew
adjusting mechanism 201 is constructed 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 vertically
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 compression coil springs 206, 207, and 208 are
inserted into the outer peripheries of the three space pins
162, 164, and 202. Three skew adjustment 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
162, 164, and 202. The three compression coil springs 206,
207, and 208.are vertically compressed and secured between
the ascending-and-descending frame 132 and the motor base

134.
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In the skew adjusting mechanism 201, the skew
adjustment of the spindle motoxr 133 in the tangential
direction can be carried out by adjusting the height of the
skew adjustmehf screw 204 at one side, and the skew
adjustment in the radial direction can be carried out by
adjusting the heights of the two skew adjustment screws 203
and 205.

More specifically, 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 the 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 optiéal axis of fhe objective
lens 137.

(5) Plate Spring Mechanism

A description of, for example, a plate spring mechanism
211 used as the skew mechanism'191 at the movable end 140b
side of the guide sub-shaft 140 will be given with reference
to Figs. 16 to 22,

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

sled 43 at the optical pickup 41, is secured to the
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ascending-and-descending frame (not shown), and the angle of
the guide sub-shaft 46 is vertically adjusted by a skew
adjustment screw 73 and a plate spring 72 whose end 72a is
bent into a substantially V shape, whereby a skew angle
adjustment is carried out.

Here, for example, as shown in Fig. 22B, while a center
position P6 of the guide sub-spaft 46 is separated 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 V-shaped opening
angle of, for example, 100°. Using this position as a
reference, as shown in Fig. 22A, whén the skew adjustment
screw 73 is 1oosehed 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 72a.of the plate spring 72 is reduced to,
for example, 90°. On the contrary, as shown in Fig. 22C,
when the skew adjustment 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 center 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 the

guide sub-shaft 46 in the vertical direction by a very small
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stroke of 1 mm, the V-shaped opening angle of the end 72a of
the plate spring 72 is resiliently deformed within a large
range of angles of from 90° to 125°. When the vertical
movable range of the end 72a of the plate spring 72 becomes
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.
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 integrally formed parallel to each
other in a mbvable end 212b where bending areas are
vertically shifted.

The fixed end 212a of the plate spring 212 is affixed
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to the bottom surface of the ascending-and-descending frame
132, which is a mounting member, from therebelow 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 ét the bottom surface
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 po;tion 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 where.there is used the plate
spring 212 having integrally formed thereto the movable end
212b in which the 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,
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the height of the skew adjustment screw 192 in the
directions of arrows m and n that are upward and downward
directions is adjusted in order to adjust the height of the
movable end 140b of the guide sub-shaft 140 in the
directions of arrows o and p_that are upward and downward
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 below the 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 and
p by making use of only the spriné 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 screw 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 pushihg the guide sub-shaft 140 from
two directions against the bottom end of the height
adjustment screw 192 and the positioning reference portion
195 is taken'over by the second sp:ing acting portion 214
whose flexing area is previously formed at the lower side.

In the area where plastic deformation of the second spring
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acting portion 214 itself does not occur, it is possible to
continue properly and stably pushing the guide sub-shaft 140
at two locations by the bottom end surface of the skew
adjustment screw 192 and the positioning reference portion
195.

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 illustrate 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
safe 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—shéft 140 becomes large with
respect to the prescribed location, the second spring acting
portion 214 éan push at a safe opening angle of 90° the
guide sub—shaft 140 against the bottom end surface of the

skew adjustment screw 192, in contrast to the first spring



acting portion 213 being widened to a V-shaped opening angle
causing plastic deformation.

Figs. 20 and 21 illustrates a modification of the plate
spring 212. Substantially V-shaped first and second spring
acting portions 213 and 214 are disposed symmetrically in
the vertical direction. The guide 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 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 the 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 second skew adjustment screw
192B is loosened in the direction of arrow m that is the
downward direction. On the other hand, in the case where

the guide sub-shaft 140 is adjusted by moving it upward in
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the direction of arrow n against the second spring acting
portion 214 by the second skew adjustment screw 192B, the
first skew adjustment screw 192A is loosened in the
direction of arrow n that is the upward direction. When the
guide sub-shaft 140 is adjusted by moving it downward, 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 concepts 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 recordiﬁg medium is mounted to the pickup
mounting frame first, and then the spindle motor 1is
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
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position the pickup device and the spindle motor with high
precision, so that the interval between the pickup means and
the guide main shaft, and the interval between the spindle
motor and the guide main shaft can be constantly set 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 means 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 precision by the guide main shaft, skew
adjustments can be carried out by adjusting the angle of the
spindle motor, it is possible to, in particular, in crease
the precision with which the skew adjustments are carried
out.

Still further, siﬁce the positioning means comprises
two positioning pins, its structure is made simple, making
it possible fo reduce costs.

Still further, since the motor base of the spindle

motor is mounted to the bottom portion of the pickup
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mounting frame through a spacer, and the spindle motor is
inserted above the pickup mounting frame, the height of the
disk table from the pickup mounting frame can be made small,
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.
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1. A disk drive device comprising:

a spindle mofor.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 rotationally driven;

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.

2. A disk drive device according to Claim 1, further
comprising a disk tray for loading the disk-shaped recording
medium thereon, the disk fray béing moved from 5 first
position where the disk-shaped recording medium is take out
to a second position where data is recordable onto and/or

data is reproducible from the disk-shaped recording medium.
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3. A disk drive device according to Claim 1 or 2, further
comprising an ascending-and-descending actuation mechanism

for raising and lowering the pickup mounting frame.

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

mounting frame serving as a rotational fulcrum.

5. A 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 spindle motor is positioned with respect to the

pickup mounting frame.

7. A disk drive device according to any one of the preceding
claims, wherein the positioning means camprises at least two
positioning pins which come mto 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 one of the preceding
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claims, 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,
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-shaped recording medium which
is rotationally driven;

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;

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

shaft serving as a reference; and



_

ceo M

a skew adjusting mechanism for performing a skew
adjustment 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 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 disk drive device according to Claim 9, 10 or 11, wherein
the skew adjusting mechanism performs a skew angle adjusting
operation in a vertical direction using a skew adjustment
screw and a plate spring, the plate épring 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.
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14. A disk drive device according to any one of Claims 9 to
13, wherein the positioning means comprises at least two positioning
pins which come into contact with at least two locations 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: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,
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 pickup device for recording data onto and/or
reproducing data from the aisk—shaped recording medium which

is rotationally driven:

a pickup moving mechanism having at least one guide
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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 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. A disk drive device according to Claim 16, wherein
the positioning means comprises at least two positioning
piﬁs 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 prqvided for chucking the
disk-shaped recording medium thereto, wherein the spindle
motor is inserted upward into an insertion portion formed in
the pickup mounfing 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 mechanism comprises a compression coil
spring'disposed at an outer periphery of the 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 framé

and the motor base.

20. A disk drive device according to Claim 18 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 motor shaft and on both sides of
the disk table, and wherein the spacer is disposed at a
fhird 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 device according
to any one of the preceding claims.



