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DESCRIPTION

DISK APPARATUS
TE(iHNICAL FIELD
The present invention relates to a disk apparatus for
writing and reading data on a disk-shaped recording medium.
More particularly, the present invention relates to a disk

apparatus used for laptop, portable and other compact computers.

BACKGROUND. ART

In many computer systems, data is recorded on a
magnetic film formed on the surface of a disk-shaped recording
medium, such as a hard disk and a floppy disk. Data is written
or read in concentric tracks on a magnetic film by a magnetic
head. -When writing or reading data, the magnetic head is
disposed on a thin laminar-flow boundary-layer of air formed
on a disk rotating at high speed so that the magnetic head does
not directly make contact with the magnetic surface of the
magnetic f£ilm.

In the drive mechanism of a disk apparatus, amagnetic
head is generally installed near the tip of an actuator. A
rotary actuator rotates around a rotation shaft disposed near
the peripheral portion of the disk, and the magnetic head
disposed at the tip of the actuator swings so as todrawa constant
drc. over the surface of the disk.

The rotary actuator is formed to balance

substantially around the rotation shaft. Therefore, when a
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completely linear impact is applied to the disk apparatus, the
impact force is equally exerted to the actuator portions
provided on both sides of the rotation shaft, thereby
maintaining the actuator stationary. In addition, a small
imbalance due to general variations in the production process
of the actuator does not cause such a large inertia force that
a non-driven latch mechanism is disengaged by a completely
‘linear impact.

Since a conventional rotary actuator is configured
to finely rotate around its rotation shaft, it tends to be moved
by an impact or acceleration causing a force particularly in

.-the rotation direction thereof. Therefore, the actuator is
re_g_pj._red to be provided with a mechanism for protection against
anw.inertia force caused by the impact in the rotation direction.

- The rotary actuator is structured to easily rotate around the
rotation shaft by drawing an arc over the surface of the disk.
Therefore, this protection mechanism is used to prevent the
magnetic head disposed near the tip of the actuator f£rom making
unnecessary contact with the disk. The necessity.of this
protection has increased further because of the progress in
laptop computers or smaller computers. In pa;ticular, these
'céﬁbuters-sometimes undergo impacts causing forces in the
Tétation direction when used in adverse conditions, during
fi;‘én'sportatisn or at the time of being shaken, bumped or dropped
in some cases.

e To attain protection against the above-mentioned
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impacts, a protection mechanism has been proposed to securely
hold the actuator at a specific position while the drive
mechaniém of the disk is not operating. For example, a
conventional protection mechanism is disclosed in the drawing
{FIG. 11) showing the invention of Japanese Patent No. 2718573.
This protection mechanism is provided with an inertia latch that
temporarily engages a projection formed at one end of the
actuator when the disk apparatus undergoes a strong force
causing angular acceleration in the clockwise direction. 1In
this inertia latch, an inertia body is spring-loaded at its
unlocking position. When an impact force to the disk apparatus
‘causes. angular. acceleration, the moment of inertia generated
in the inertia body exceeds the preloaded spring force, and the
inertia body rotates to lock the actuator. Therefore, when an
external impact force is such a low level that the moment of
inertia does not exceed the preloaded spring force, the
conventional inertia latch does not function.

A4s the disk apparatus is made smaller tomeet the needs
of the time, the area for accommodating an inertia body for
generating the moment of inertia becomes more restricted because
of limitations in space. Therefore, in conventional disk
apparatuses, 1t is more difficult to have a configuration
whérein a generated mcment of inertia exceeds the prelogded
spfiné forcé.

o On the other hand, instead of increasing the moment

of inertia, it is possible to use 2 method of decreasing the
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preloaded spring force by making the spring smaller. However,
making the spring smaller causes problems in the spring with
respect toworkability, assembling, malfunction due to friction,
etc.

Therefore, the problem of non-operation in the
conventional inertia latch at the time when a low-level external
impact force is applied is serious particularly for ultra-
compact drive mechanisms having one inch in diameter for
example.

A protection mechanism has been disclosed in the
Japanese Published Unexamined Patent Appl'ication, Publication
No..Hei B-339645 to solve the above-mentioned problem of
: noh-gpe_rati‘on at the time when a low-level external impact force
is applied. . This protection mechanism has a magnetic latch
using amagnetic force, besides an inertia latch. The mechanism
is therefore a dual latch mechanism provided for impact forces
of all levels including low, intermediate and high levels.
However, the protection mechanism having this kind of
configuration is high in production cost, and has such a problem
that the two latch mechanisms of the inertia latch and the
magnetic latch cannot be mounted in more ultra-compact disk
apparatuses.

DISCLOSURE OF INVENTION
i . Accordingly, an object of the present invention is

to provide a disk apparatus, although simpler in structure than
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conventional disk apparatuses, capable of securely locking its
actuator regardless of the direction of an impact force when
the impact force is applied to the. disk apparatus at the time
of non-operation of the disk apparatus.

Another object of the present invention is to provide
a disk a.pparatus having a simple configuration and being capable
of locking its actuator by securely responding to even a
low-level impact force.

In order to attain the above-mentioned objects, a
disk apparatus in accordance with the present invention
comprises:

a head for writing data on the data recording area
of & disk or for reading data from the data recording area,

an actuator for holding and moving the head over the
data recording area of the disk and having an engagement finger
portion,

actuator drive device for driving the actuator,

actuator movement control means for controlling the
movement of the actuator with a friction force at the time of
non-operation of the disk apparatus, and

' an inertia latch lever rotatably supported on a
suéport shaft near the outer peripheral portion of the disk while
keeping a weight balance and having a hook capable of engaging
the finger portion of the actuator, wherein

"the hook of the inertia latch lever engages the finger

portion of the actuator at the time of non-operation, and the
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inertia latch lever is rotated around the support shaft by
alrflow generated by the rotation of the disk to diséngage the
hook from the finger portion at the time of operation.

The disk apparatus of the present invention
configured as described above has reduced number of parts, 1is
simple in structure, and can securely lock the actuator even
when an impact is caused outside the disk apparatus at the time
of non-operation.

The head of the disk apparatus in accordance with the
present invention may carry out bo.th writing data and reading
data, Of course, a head capable of cérryingr out either writing
data-or reading data is applicable to the present invention.

IR S ‘A daisk 'appara'cﬁs in accordance with the present

A

invention of another aspect comprises:

“i - i - a helad for writing data on the data recording area
of a disk or for reading data from the data recording area,
an actuator for helding and moving the head over the
data recording area of the disk and having an engagement f£finger
portion and a tongue portion projecting like a rod,
actuator drive device for driving the actuator,

- actuator movement control means for controlling the
movement of the actuator with a friction force at the time of
non-operation of the disk, and

| an inertia latch lever rotatably supported on a
support shaft néar the outer peripheral portion of the disk while

kee@ing a weight balance and having a hook c¢apable of engaging
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the finger portion of the actuator, wherein

the hook of the inertia latch lever engages the finger
portion of the actuator at the time of non-operation., and the
inertia latch lever is rotated around the support shaft by
airflow generated by the rotation of the disk to disengage the
hock from the finger portion at the time of operation.

The disk apparatus of the present invention
configured as described above has reduced number of parts, is
simple in structure, and can securely lock the actuator even
when a low-level impact force is caused outside the disk
apparatus at the time of non-operation.

While the novel features of the inve‘;ntion are set
forth particularly in the appended claims, the invention, both
as to organization and content, will be bett_er understood and
appreciated, along with other objects and features thereof, from
the following detailed description taken in conjunction with

the drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view showing the
configuration of a disk apparatus of Embodiment 1 in accordance
with the present inventibn:

-FIG. 2 is a plan view showing the major configuration
of t::n.e= aisk-.‘apll:aratus of Embodiment 1 in accordance with the
present invention;

FIG. 3 is an enlarged plan view showing the vicinity



WO 00/51126 PCT/JP00/00938

8
of the inertia latch lever of the disk apparatus of Embodiment
1; |

FIG. 4 is a side view showing the inertia latch lever
of the disk apparatus of Embodiment 1;

FIG. 5 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 1;

FIG. 6 is an enlarged plan view showing the vicinity
of theé inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 1;

FIG. 7 is an enlarged plan view sliowing the vicinity
of ti}g inertia latch lever and illustrating the operation of
the ‘disk apparatus of Embodiment 1:

S FIG. 8 is an enlarged plan view showing the vicinity
qf the inertia latch lever and illustrating the operation of

the disk apparatus of Embodiment 1;

FIG. 9 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 1;

FIG. 10 is a plan view showing the major configuration
of the disk apparatus of Embodiment 2 in accordance with the
present invention:;

FIG. 11 is an enlarged plan view showing the vicinity
o;‘. the inertia latch lever and illustrating the operation of
the disk apparatus of Embediment 2;

-~ -~ PIG. 12 is a side view showing the inertia latch lever
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of the disk apparatus of Embodiment 2;

FIG. 13 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 2;

PIG. 14 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 2:

' FIG. 15 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 2;

FIG. 16 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
‘the disk apparatus of Embodiment 2;

. FIG. 17 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 2;

'FIG. 18 is a plan view showing the major configuration
of the disk apparatus of Embodiment 3 in accordance with the
present invention:

o 'FI'G. 19 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
‘the ‘disk apparatus of Embodiment 3;

o FIG. 20 is a side view showing the inertia latch lever
of the disk apparatus of Embodiment 3;
FIG. 21 is an enlarged plan view showing the vicinity

of the inertia latch lever and illustrating the operation of
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the disk apparatus of Embodiment 3:

FIG., 22 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 3:

FIG. 23 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 3:

' FIG. 24 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 3:

* PIG. 25 is an enlarged plan view showing the vicinity
of the-.inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 3:

FIG. 26 is a plan view showing the major configuration
of the disk apparatus of Embodiment 4 in accordance with the
present invention;

FIG. 27 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 4;

FIG. 28 is a side view showing the inertia latch lever
of the disk apparatus of Embodiment 4:

FIG. 29 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 4;

FIG. 30 is an enlarged plan view showing the vicinity

of the inertia latch lever and illustrating the operation of



WO 00/51126 PCT/JP00/00938

11
the disk apparatus of Embodiment 4;

FIG. 31 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 4;

FIG. 32 is an enlarged plan view showing the vicinity
of the inertia latch lever and illustrating the operation of
the disk apparatus of Embodiment 4; and

FIG. 33 is an enlarged plan view showing the vicinity
of the inertia latch lgver and illustrating the operation of
the disk apparatus of Embodiment 4.

‘It will be recognized that some or all of the Figures
are schematic representations for purposes of illustration and

do not necessarily depict the actual relative sizes or locations

of the elements shown.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the disk apparatus of the
Present invention will be described below referring to the
accompanying drawings.
<X Embodiment 1 >>

A disk apparatus of Embodiment 1 in accordance with
the present invention will be described by using FIGs. 1 and
2, FI_G .'1.is a perspective view showing the configuration of
the disk a’ppa‘ratus of Embodiment 1 in accordance with the present
invention. FIG. 2 is a plan view showing the major parts

confi_.éﬁratidn of the disk apparatus of Embodiment 1. The disk
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apparatus of Embodiment 1 is a magnetic disk drive having
dynamic~-loading system. This magnetic disk drive has a disk 2
used as a recording medium and an actuator 3 on a base 1. The
disk 2 is driven to rotate by a spindle motor 4. A magnetic head
5 for writing data on the recording area of the disk 2 or for
reading data from the data recording area and a cam followerxr
6 are installed near the tip (near the lower end in FIG. 2) of
the actuator 3. The cam follower 6 makes contact with the upper
surface of an oblique block 61 of a ramp 7 at the time of
non-operation of the disk apparatus to hold the actuator 3 at
a predetermined position. The upper surface of the oblique
block 61 which makes contact with the cam follower 6 is formed
to _l}__%yg;a down gentle slope toward the disk 2. At the time of
non-operation, the cam follower 6 is supported by a recess formed
on the upper surface of the oblique block 61. The actuator 3
is supported by a pivot shaft 8, and is driven so that the magnetic
head 5 draws an arc over the surface of the disk by the known
control by the mutual electromagnetic action of a magnet 2 and
an actuator coil 10. The actuator coil 10 and the magnet 9
together form a voice coil motor. This voice coil motor rotates
the actuator 3 to position the magnetic head 5 at a desired
position over the disk 2.

Crash stops 13 and 14, provided on both sides of the
actuafor 3, a;r.'e used to control the rotation range of the gctuator
3 by making contact therewith. In addition, the crash stops 13

and 14 serves to relieve an shock at the time of collision.. The
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crash stop 13, one of the crash stops, is formed of a cylindrical
elastic material and is secured to the base 1. The crash stop
14, the other crash stop. is formed of a leaf spring and mounted
on plural pins disposed on the base 1 in a bent pre-loaded
condition.

Referring to FIG. 2, an ipertia latch lever 11 is
dispgsed near the actuator coil 10 outside the outer peripheral
bortion of the disk 2. FIG. 3 is a plan view showing the details
of the inertia latch lever 11 in accordance with Embodiment 1.

As shown in FIG. 3, the inertia latch lever 11 has
an arm 41 and an airflow receiving portion 42, and is rotatably
supported by a shaft 12. The tip of the arm 41 (on the side
wherein the actuator coil 10 is disposed) is provided with a
bent hook 43 and a guide portion 44 formed concave at the face
opposed to the actuator coil 10.

‘The inertia latch lever 11 is rotatably supported by
the shaft 12 which is secured by press fitting on the base 1:
and the inertia latch lever 11 is balanced in weight on the right
and- left sides around the shaft 12.

- FIG. 4 is a side view of the inertia latch lever 11
of Embodiment 1 as viewed from direction A of FIG. 3. Referring
to FIG. 4, the portion indicated by the shaded area is formed
concave corresponding with the shape of the outer peripheral
portion of- the disk 2. The airflow receiving portion 42 formed
at the central part of this concave face receives airflow

generating around the disk 2 at the rotation time of the disk
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Next, the operation of the disk apparatus of
Embodiment 1 will be described.

First, the operation of the inertia latch lever 11
is described@. This description is applied in the case where the
disk apparatus undergoes an impact force causing acceleration
and clockwise rotation as a whole (hereinafter referred to as
a impact rotation force) while the disk apparatus is not
operating, in other words, while the disk 2 is not revolving.
FIGs. 3 and 5 are plan views showing ordinary conditions while
the disk apparatus is not operating. FIG. 3 shows a condition
wherein the finger portion 45 of the actuator 3 makes contact
withithe gilde portion 44 of the inertia latch lever 11. FIG.
5"shows & condition wherein the finger portion 45 is disposed
at a position in which 1t can engage the hook 43 of the inertia
latch lever 11.  While the disk apparatus is not operating, the
inertia latch lever 11 is usually located at the position shown
in FIG. 3 or FIG. 5 or an intermediate position therebetween.

In the disk apparatus of Embodiment 1, the finger
portion 45 is formed on an end portion of the actuator 3, the
opposite end of which the magnetic head 5 is provided. And, the
finger portion 45 is formed at the side surface of the end portion
facing the inertia latch lever 11. The finger portion /45 is
for'me& so as. to extend in a-counterclockwise direction around
the:pivot shaft 8 from the above-mentioned side surface of the

actuator 3. ' The above-mentioned counterclockwise direction is
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defined as the direction in which the actuator 3 moves the
magnetic head 5 f£rom the outside of a disk onto the disk. In
Embodiment 1, The hook 43 formed at the arm 41 of the inertia
latch lever 11 is located at the position opposing to the £inger
portion 45. This hook 43 is disposed at the position to be
engaged with the finger portion 45 when the inertia latch lever
11 rotates counterclockwise, and is formed to extend from the
arm 41 in a direction opposed to the direction of the finger
poxrtion 45. 2nd, the guide portion 44 formed at the arm 41 is
located at the position so as to be pushed by a part of the finger
portion 45 when the actuator 3 rotates clockwise.

In the case where.the inertia latch lever 11 is in
-the condition shown in FIG. 5, the hook 43 of the:inertia latch
lever 11 is located at a position in which it can engage the
finger portion 45 of the actuator 3. The actuator 3 is held by
the contact between the cam follower 6 and the ramp 7 so that
the magnetic head 5 does nct move to the surface of the disk
2. Therefore, even if the disk apparatus externally undergoes
a impact rotation force causing a force in a rotation direction,
the actuator 3 is locked and does not rotate.

In the case where the inertia latch lever 11 is located
at the position shown in FIG. 3 or an intermediate position
betwee_n the positions shown in FIGs. 3 and S, and when the disk
appédratus unéergoes a clockwise impact rotation force as awhole,
the 'inertia latch lever 11 instantaneously rotates

counterclockwise relatively. The inertia latch lever 11 then
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moves until the inner edge of the hook 43 makes contact with
the finger portion 45 of the actuator 3 (see FIG. 5) .‘~ In this
condition, the hook 43 of the inertia latch lever 11 engages
the finger portion 45 of the actuator 3, whereby the actuator
3 is locked so that the magnetic head 5 does not move to the
surface of the disk 2.

While the disk apparatus is not operating, the cam
follower 6 of the actuator 3 makes contact with the ramp 7 (slope
way), whereby a friction force generates therebetween.
Therefore, even if a small impact rotation force is applied to
the disk apparatus, the actuator 3 is not rotated, but remains
&t a certain position in the disk apparatus. On the other hand,
the:inertia latch lever 11 is not provided with an energizing
means, such as a spring, or friction means. for controlling the
movement. Therefore, the inertia latch lever 11 is
mstantaneov.;sly rotated counterclockwise relatively by a small
clockwise impact rotation force to the disk apparatus.

Therefore, when the disk apparatus of Embodiment 1
uridergoes a impact rotation force, fhe. inertia latch lever 11
rotates counterclockwise earlier than the actuator 3. This
completely prevents the hook 43 of the inertia latch lever 11
from not engaging.

Next, the operation of the disk apparatus of
Eiﬁﬁbdiment 1 is described when it undergoes a counterclockwise
impact rotation force while it is not operating. FIGs. & and

7 are plan views showing conditions wherein a counterclockwise
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impact rotation Fforce 1is applied to the disk apparatus.

When the counterclockwise impact rotation force is
applied to the disk apparatus as shown in FIG. 6, the actuator
3 rotates clockwise relatively to the disk apparatus, and the
side face 48 of the actuator 3 collides with the crash stop 13.
In the case of a normal impact, the actuator 3 stops at the
position shown in FIG. 6.

If the disk apparatus undergoes an excessive
counterclockwise impact rotation force, the actuator 3 rotates
clockwise relatively to the disk apparatus as the result of the
collision. The actuator 3 is bounced back by the elasticity of
the crash stop 13, and this force may be sometimes larger than
the friction force between the cam follower 6 arnd the ramp 7.
However, when the disk apparatus of Embodiment 1 undergoes this
large- impact rotation force, the corner portion 47 (see FIG.
6) of the finger portion 45 pushes the guide portion 44 of the
inertia latch lever 11, thereby rotating the inertia latch lever
11 counterclockwise. This condition is shown in FIG, 7.
Referring to FIG. 7, the inertia latch lever 11 moves from
position B indicated by broken lines to position C indicated
by solid lines. As a result, even if the disk apparatus
undérgoes a large impact rotation force, and the actuator 3 is
attempted to be bounced back counterclockwise, the finger
portion 45 of the actuator 3 engages the hook 43 of the inertia
latch lever 11 as shown in FIG. 8. This prevents the

counterclockwise bouncing movement of the actuator 3, thereby

PCT/JP06/00938
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completely preventing the magnetic head 5 f£rom making contact
with the surface of the disk 2.

Next, the operation of the inertia latch lever 11 is
described in the case that the disk apparatus of Embodiment 1
is operating, in other words, while the disk 2 ig rotating. FIG.
9 is a plan view showing the condition of the inertia latch lever
11 at the time when the disk apparatus of Embodiment 1 is
obetating.

While the disk apparatus is operating, the airflow
shown by arrows is generated around the disk 2 by the
counterclockwise rotation of the disk 2 as shown in FIG. 9. This
airf.‘__!_.ow applies a clockwise rotation force around the shaft 12

to the airflow receiving portion 42 of the inertia latch lever

Foro

11. For this reason, the inertia latch lever 11 is moved to an
x_;hlocking position (the position shown in FIG. 9). As a result,
f;he cam follower 6 of the actuator 3 can freely rotate over the
disk 2 away from the ramp 7. Therefore, the disk apparatus of
Embodiment 1 can stably carry out recording/playback on the
surface of the disk 2 by using the magnetic head 5 @isposed near
"the tip of the actuator 3.
<<{ Embodiment 2 >)

Ne_-.xt . a4 disk apparatus of Embodiment 2 in accordance
' w.thh the present invention will be described referring to FIGs.
10 to-17. FiG. 10 is a plan view showing the major 1nterna1_
configuration of the disk apparatus of Embodiment 2. The

components of Embodiment 2 having the same functions and
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configurations as those of the aﬁove—mentioned Embodi;pent 1 are
represented by the same numerals, and their redundant detailed
descriptions are omitted. The disk apparatus of Embodiment 2
is a dynamic loading magnetic disk drive. The configuration of
the disk apparatus of Embodiment 2 differs from that of the
above-mentioned Embodiment 1 in that the crash stop 13 is omitted.
In other respects, they are the same with each other.

FIG. 11 is a plan view showing the details of an
inertia latch lever 111. The inertia latch lever 111 has an arm
141 and an airflow receiving portion 142, and is supported by
the shaft 12 which is secured by press fitting on the base 1.
The tip of the arm 141 (on the side wherein the actuator coil
10 i§ éisposed) is proviﬁed v;fith a hook 143 and é guide portion
144. The inertia latch lever 111 is rotatably sﬁpported by the
shaft 12, and is balanced in weight on the right and left sides
around the shaft 12.

FIG. 12 is a side view of the inertia latch lever 111
of Embodiment 2 as viewed fromdirection A of FIG. 11. Referring
to FIG. 12, the shaded portion of the inertia latch lever 111
is formed concave corresponding with the shape of the outer
peripheral portion of the disk 2. The airflow receiving portion
142 formed at the central part of this concave face receives
airflow generating around the disk 2 at the rotation time of
the disk 2. _ |

Next, the operation of the disk apparatus of

Embodiment 2 will be described.
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First, the operation of the inertia latch lever 111

is dascribed. This description is applied in the case.where the
disk apparatus undergoes a impact rotation force while the disk
apparatus is not operating, in other words, while the disk 2
is not rotating. FIGs. 11 and 13 are plan views showing ordinary
conditions while the disk apparatus is not operating. FIG. 11
shows a condition wherein the finger portion 45 of the actuator
3'makes contact with the guide portion 144 of the inertia latch
" lever 111. FIG. 13 shows a condition wherein the finger portion
- 45 is disposed at a position in which it can engage the hook
143 of the inertia latch lever 111. While the disk apparatus
ié-r_xot operating, the inertia latch lever 111 is usually located
at th"_g”p‘osition shown in FIG. 11 or FIG. 13 or an intermediate

position therebetween,

# S In the case where the inertia latch lever 111 is

'+ located at the position shown in FIG. 13, the inertia latch lever

111 locks the actuator 3. Therefore, even if a impact rotation
force is applied outside the disk apparatus, the actuator 3 does
not rotate.

In the case where the inertia latch lever 111 is
located at the position shown in FIG. 11 or an intermediate
position between the positions shown-in FIGs. 11 and 13, and
when the disk apparatus undergoes a clockwise impact rotation
force as a whole, -the inertia latch lever 111 instantaneously
rotates counterclockwise. As a result, the inner edge of the

hook 143 of the inertia latch lever 111 makes contact with the
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finger portion 45 of the actuator 3 (see FIG. 13). In this
condition, the hook 143 of the inertia latch lever 111 can engage
the finger portion 45, thereby preventing the counterclockwise
rotation operation of the actuator 3.

While the disk apparatus is not operating, the cam
follower 6 of the actuator 3 makes contact with the ramp 7,
whereby a friction force generates therebetween. Therefore,
even if a small impact rotation force is applied to the disk
apparatus, the actuator 3 is prevented from being rotated by
the impact. On the other hand, the inertia latch lever 111 is
not provided with an energizing means, such as a spring, or
friction means, for controlling the movement. Therefore, the
inertia latch lever 111-is instantaneously rotated
‘counterclockwise even when a small clockwise impact rotation
force is applied to the disk apparatus. Since the disk apparatus
of Embodiment 2 is configured as described above, the inertia
latch lever 111 rotates counterclockwise earlier than the
actuator 3. Thereby, the finger porticn 45 never fails to engage
the hook 143.

Next, the operation of the disk apparatus of
Embodiment 2 is described when it undergoes a counterclockwise
impact rotation force. FIG. 14 i1s a plan view showing a
'cond:lltion wherein the actuator 3 is rotated clockwise relatively
to the disk -‘apparatus at the time when the disk apparatus
undergoes a counterclockwise impact rotation force. As shown

in FIG. 14, the actuator 3 rotates clockwise and collides with

PCT/JP00/00938
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the crest portion 146 of the hook 143. 1In the case of a normal
impact, the actuator 3 stops at the position shown in FIG. 14.
In the aforementioned Embodiment 1, the actuator 3 makes contact
with the crash stop 13, whereby its stop position is determined.
In the disk apparatus of Embodiment 2, the crest portion 146
. of the hook 143 has the function of the crash stop. This
configuration of the disk apparatus of Embodiment 2 eliminates
the need for the crash stop.

'If the disk apparatus of Embodiment 2 undergoes an
excessive counterclockwise impact rotation force, the actuator
3 is bounced back by the slight elasticity of the arm 141 as
the result of the collision. This force may be sometimes larger
than:the friction force between the cam follower 6 and the ramp
7. -However, when the disk apparatus of Embodiment 2 undexrgoes
this -large impact rotation force, the corner portion 47 (see
FIG. 14) of the finger portion 45 pushes the guide portion 144
of the inertia latch lever 111. As a result, the inertia latch
lever 111 rotates counterclockwise. This condition is shown in
FIG. 15. Referring to FIG. 15, the inertia latch lever 111 moves
fromposition B indicated by broken lines to position C indicated
by solid lines. As a result, even if the disk apparatus
undergoes a large impact rotation force, and the actuator 3 is
attempted to be bounced back counterclockwise, the finger
portion 45 of the actuator 3 securely engages the hook 143 of
the inertia latch lever 111 as shown in FIG. 16. This prevents

the counterclockwise movement of the actuator 3, thereby
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completely preventing the magnetic head 5 (see FIG. 10} from
making contact with the surface of the disk 2.

Next, the operation of the inertia latch lever 1.11
is described in the case that the disk apparatus of Embodiment
2 is operating, in other words, while the disk 2 is rotating.
PI1G. 17 is a plan view showing the condition of the inertia latch
lever 111 at the time when the disk apparatus of Embodiment 2
is operating.

While the disk apparatus is operating, the airflow
shown by arrows is generated around the disk 2 by the
counterclockwise rotation of the disk 2 as shown in FIG. 17.
This.airflow applies a clockwise rotation force to the airflow
receiving portion 142 of the .{nertia-latch lever 111. Therefore,
the:.inertia latch lever 111 1s' moved to an unlocking position
(the position shown in FIG. 17i . As a result, the cam follower
6 of the actuator 3 can freely rotate over the disk 2 away from
the ramp 7. Therefore, the disk apparatus of Embodiment 2 can
stably carry out recording/playback on the surface of the disk
2 by using the magnetic head 5 disposed near the tip of the
actuator 3.

<< Embodiment 3 >>

Next, a disk apparatus of Embodiment 3 in accordance
with ‘;he present invention will be described referring to FIGs.
18 to 25. FiG. 18 is a plan view showing the major internal
configuration of the disk apparatus of Embo«_’.liment 3. The

components of Embodiment 3 having the same functions and
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configurations as those of the aforementioned Embodiment 1 are
represented by the same numeral codes, and their descriptions
are omitted. The disk apparatus of Embodiment 3 is a dynamic
loading magnetic disk drive. The configuration of the disk
apparatus of Embodiment 3 differs from that of the .
aforementioned Embodiment 1 in the configuration of an inertia
latch lever 211 and the shape of the engagement portion of the
actuator 3 engaging the inertia latch lever 211. In other
respects, they are the same with each other.

FIG. 19 is a plan view showing the details of the
inertia latch lever 211 of the disk apparatus of Embodiment 3.
The inertia latch lever 211 of Embodiment 3 has an arm 241 and
an airflow receiving portion 242, and is supported by the shaft
12 which i_'s secured by press fitting on the base 1. The tip of
the arm 241 (on the side wherein the actuator coil 10 is disposed)
is provided with a hook 243. The inertia latch lever 211 is
rotatably supported by the shaft 12;: and the inertia latch lever
211 is balanced in weight on the right _and left sides around

the shaft 12.
FIG. 20 is a side view of the inertia latch lever 211

of Embodiment 3 as viewed from direction A of FIG. 19. Referring
to FIG. 20, the shaded portion of the inertia latch lever 211
is formed concave corresponding with the shaipe of the outer
peripﬁeral p;artiqn of the disk 2. The airfiow receiving portion
242 formed at the central part of this concave face receives

airflow generating around the disk 2 at the rotation time of
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the disk 2.

Néxt, the operation of the disk apparatus of
Embodiment 3 will be described.

First, the operation of the inertia latch lever 211
is described in the case where the disk apparatus undergoes a
impact rotation force while the disk apparatus is not operating,
in other words, while the disk 2 is not rotating. FIGs. 19 and
21 are plan views showing ordinary conditions while the disk
apparatus is not operating. FIG. 19 shows a condition wherein
the tongue portion 15 of the actuator 3 makes contact with the
corner portion of the hook 243 formed at the tip of the inertia
lateh lever 211. FIG. 21 shows a condition wherein the finger
portion 45 of the actuator 3 is-disposed at a position in which
it can engage the hook 243 of the inertia latch lever 211. While
the disk apparatus 1s not operating, the imertia latch lever
211 is usually located at the position shown in FIG. 19 or FIG.
21 or an intermediate position therebetween.

In the disk apparatus of Embodiment 3, the hook 243
formed at the arm 241 of the inertia latch lever 211 is located
at the position opposing to the finger portion 45. This hook
243 is disposed at the position to be engaged with the finger
portion 45 when the inertia 1latch 1lever 211 rotates
counterclockwise, and is formed to extend from the arm 241 in
a direction .oppos'ed to the direction of the finger portion 45.
The tongue portion 15 is formed on an end portion of the actuator

3. the opposite end of which the magnetic head 5 is providgd.
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And, the tongue portion 15 is formed at the side surface of the
end portion facing the inertia latch lever 211. The tongue
portion 15 is formed so as to extend in the direction to the
hook 243 from the above-mentioned side surface of the actuator
3.

In the case where the inertia latch lever 211 is
located at the position shown in FIG. 21 while the disk apparatus
is not operating, the inertia latch lever 211 locks the actuator
3. Therefore, even if a impact rotation force is applied outside
the disk apparatus, the magnetic head does not move over the
surface of the disk 2.

“ys On the other hand, in the case where the inertia latch
lever:-211 is located at the position shown in FIG. 19 or an
intermediate position between the positions shown in FIGs. 19
and 21, and when the disk apparatus undergoes a clockwise impact
rotation force as a whole, the inertia latch lever 211
instantaneously rotates counterclockwise relatively to the disk
apparatus. As a result, the inner edge of the hook 243 of the
inertia latch lever 211 makes contact with the f£inger portion
45 of the actuator 3 (see FIG. 21). In this condition, the hook
243 engages the finger portion 45, thereby preventing the
counterclockwise rotation of the actuator 3.

While the disk apparatus is not operating, the cam
follo&er 6 éf.the actuator.3 makes contact with the ramp 7,
whereby a friction force generates therebetween. Therefore,

even'if a small impact rotation force is applied to the disk
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apparatus, the actuator 3 is prevented from being rotated by
the impact. On the other hand, the inertia latch lever 211 is
not provided with an.energizing means such as a spring, or
friction means, for controlling the movement. Therefore, the
inertia latch lever 211 is instantaneously rotated
counterclockwise even when a small impact rotation force is
applied to the disk apparatus. Since the disk apparatus of
Einbodiment 3 is configured as described above, the inertia latch
lever 211 rotates counterclockwise earlier than the actuator
3. Thereby, the finger portion 45 never fails to engage the hook
243,

"Next, the operation of the disk ap.paratus of
Embodiment 3 is described when it-undergoes a counterclockwise
impact: rotation force. FIG. 22 is a plan view showing the -
vicinity of the inertia latch lever 211 at the time when the
disk apparatus of Embodiment 3 undergoes a counterclockwise
impact rotation force. When the disk apparatus undergoes the
counterclockwise impact rotation force as shown in FIG. 22, the
actuator 3 rotates clockwise, and the right side face 48 of the
actuator 3 collides with the crash stop 13. 1In the case of a
normal impact, the actuator 3 stops at the position shown in

PIG. 22.
If the disk apparatus of Embodiment 3 undergoes an

excessive counterclockwise impact rotation force, the actuator
3 is bounced back by the elasticity of the crash stop 13 as the

result of the collision. This impact force may be sometimes

PCT/JP00/00938
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larger than the friction force between the cam follower 6 and
the ramp 7. However, when the disk apparatus of Embodiment 3
undergoes this large impact rotation force, the tongue portion
15 pushes the corner portion of the hook 243 of the inertia latch
lever 211, whereby the inertia latch lever 211 rotates
counterclockwise. This condition is shown in FPIG. 23.
Referring to FIG. 23, the inertia latch lever 211 moves from
p'osition B indicated by broken lines to position C ingdicated
by solid lines. As a result, even if the disk apparatus
undergoes a large impact rotation force and the actuator 3 is
about to be bounced back counterclockwise, the finger portion -
45 of the actuator 3 engages the hook 243 of the inertia latch
lever:.211 as shown in FIG. 24. This engagement prevents the
counterclockwise movement of the actuator 3, thereby completely
- preventing the magnetic head 5 from making contact with the
surface of .the disk 2.
Next, the operation of the inertia latch lever 211
is described in the case that the disk apparatus of Embodiment
. 3 is operating, in other wc_:rds, while the disk 2 is zrotating.
FIG. 25 is a plan view showing the condition of the inertia latch
lever 211 at the time when the disk apparatus of Embodiment 3
is operdting.
.While the disk apparatus is operating, the airflow
shown by ar¥ows is generated. around the disk 2 by the
counterclockwise rotation of the disk 2 as shown in FIG. 25.

This airflow applies a clockwise rotation force to the airflow
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receiving portion 242 of the inertia latch lever 211. For this
reason, the inertia latch lever 211 is moved to an‘unlocking
position (the position shown in FIG. 25). As a result, the cam
follower & of the actuator 3 can freely rotate over the disk
2 away from the ramp 7. Therefore, the disk apparatus of
Embodiment 3 can stably carry out recording/playback on the
surface of the disk 2 by using the magnetic head 5 disposed near
the tip of the actuator 3.
<< Embodiment 4 >>

Next, a disk apparatus of Embodiment 4 in accordance
with the present invention will be described referring to FIGs.
26 to 33. FIG. 26 is a plan view showing the major internal
configuration of the disk apparatus of Embodiment 4. ' The -
components of Embodiment 4 having the same functions and
-configurations as those of the afocrementioned Embodiment 1 are
represented by the same numeral codes, and their descriptions
are omitted. The disk apparatus of Embodiment 4 is a
dynamic-locading magnetic disk drive. The configuration of the
disk apparatus of Embodiment 4 differs from that of the
. above-mentioned Embodiment 3 in that the crash stop 13 is omitted,
In other respects, they are the same with each other. In the
disk apparatus of Embodiment 4, a portion of a hook 343 has the
- function of the crash stop.

FiG. 27 is a plan view showing the details of the
inertia latch lever 311 of Embodiment 4. The inertia latch lever

311 of Embodiment 4 has an arm 341 and an airflow receiving
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portion 342, and is supported by the shaft 12. The tip of the
arm 341 (on the side wherein the actuator coil 10 is éisposed)
is provided with a hook 343. The inexrtia latch lever 311 of
Embodiment 4 is rotatably supported by the shaft 12 press-£fitted
and secured to the base 1, and is balanced in weight on the right
and left sides around the shaft 12.

FIG. 28 is a side view of the inertia latch lever 311

of Embodiment 4 as viewed from direction A of FIG. 27. Referring

‘to FIG. 28, the shaded portion of the inertia latch lever 311

is formed concave corresponding with the shape of the outer

- peripheral portion of the disk 2. The airflow receiving portion )

342 formed at this concave face receives airflow genei-ating

. around the disk 2 at the rotation time of the disk 2.

Next, the operation of the disk apparatus of

Embodiment 4 will be described.
First, the operation of the inerfia latch lever 311

is described. mis description is applied in the case where the
disk apparatus undergoes a impact rotation forde while the daisk
apparatus is not operating, in other wozrds, whiie the disk 2
is not rotating. FIGs. 27 and 29 are plan views showing ordinary
conditions while the disk apparatus is not operating. FIG. 27
shows a condition wherein the tongue portion 15 of the actuator
3 makes contact with the corner portion of the hook 343 formed
at the tip o;E the inertia latch lever 311. FiG. 29 shows a

condition wherein the finger portion 45 of the actuator 3 is

disposed at a position in which it can engage the hook 343 of

PCT/JP06/00938
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the inertia latch lever 311. While the disk apparatus is not

operating, the inertia latch lever 311 is usually located at
the position shown in FIG. 27 or FIG. 29 or an intermediate
position therebetween.

In the case where the inertia latch lever 311 of
Embodiment 4 is located at the position shown in FIG. 29, the
inertia latch lsver 311 locks the actuator 3. Therefore, even
if a impact rotation force is applied outside the disk apparatus
in this case, the magnetic head does not move over the surface
of the disk 2.

On the other hand, in the case where the inertia latch
lever 311 of Embodiment 4 is located at the position shown in
FIG. 27 or an intermediate position between the positions shown
in FIGs. 27 and 29, and when the disk apparatus undergoes a
clockwise impact rotation force as a whole, the inertia latch
lever 311 instantaneously rotates counterclockwise. As a
result, the inner edge of the hook 343 makes contact with the
finger portion 45 of the actuator 3 as shown in FIG. 29. In this
condition, the hook 343 is located so that it can engage the
finger portion 45, thereby preventing the counterclockwise
rotation of the actuator 3.

While the disk apparatus is not operating, the cam
follower 6 of the actuator 3 makes contact with the ramp 7,
whetreby a 'f:r.;icti'on force generates therebetween. Therefore,
even if a small impact rotation force is applied to the disk

apparatus, the actuator 3 is prevented from being rotated by
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the impact. On the other hand, the inertia latch lever 311 is

not provided with an energizing means, such as a spring, or
friction means, for controlling the movement. Therefore, the
inertia latch lever 311 is instantaneously rotated
counterclockwise relatively even when a small clockwise impact
rotation force is applied to the disk apparatus. Since the @isk
apparatus of Embodiment 4 is configured as described above, the
inertia latch lever 311 rotates counterclockwise earlier than
the actuator 3. Thereby, the finger portion 45 never fails to
engage the hook 343.

- Next, the operation of the disk apparatus of
Embodiment 4:is described when it undergoes a counterclockwise
impact rotation force. FIG. 30 is a plan view showing the
vicinity of the inertia latch lever 311 at the time when the
disk.apparatus of Embodiment 4 undergoes a counterclockwise

impact rotation force.

When the disk apparatus of Embodiment 4 undergoes the

- counterclockwise impact rotation force, the actuator 3 rotates

- clockwise as shown in FIG. 30, and collides with the crest portion
346 of the hook 343. In the case of 2a normal impact, the actuator
3 stops at the position shown in FIG. 30. In the aforementioned
Embodiment 3, the actuator 3 collides with the crash stop-13
in the case described above, and stops at the position. In the
d_isk'épparatus of Embodiment 4, however, the crest portion 346
of "th:'e- hook 343 has the function of the crash stop, thereby

eliininating the need for the crash stop.
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If the disk apparatus of Embodiment 4 undergoes an

excessive counterclockwise impact rotation force, the actuator
3 is bounced back by the slight elasticity of the arm 341 as
the result of the collision. This force may be sometimes larger
than the friction force between the cam follower 6 and the ramp
7. However, when the disk apparatus of Embodiment 4 undergoes
this large impact rotation force, the tongue portion 15 pushes
the corner portion of the hook 343 of the inertia latch lever
311, whereby the inertia latch lever 311 rotates
counterclockwise. This condition is shown in FIG. 31.
Referring to FIG. 31, the inertia latch lever 311 moves from
position B indicated by broken lines to position C indicated
by solid lines. As a result, even if the disk apparatus
undergoes a large impact rotation force, and the actuator 3 is
attempted to be bounced back counterclockwise, the finger
portion 45 of the actuator 3 engages the hook 343 of the inertia
latch lever 311 as shown in FIG. 32. This prevents the
counterclockwise movement of the actuator 3, thereby completely
preventing the magnetic head 5 from making contact with the
. surface of the disk 2.

Next, the operation of the inertia latch lever 311
is described in the case that the disk apparatus of Embodiment
4 is qperating, in other words, while the disk 2 is rotating.
FIG. 33 is a l;lan view showing the condition of the inertia latch
lever 311 at the time when the disk apparatus of Embodiment 4

is operating.
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When the disk apparatus is operating, the airflow
shown by arrows is generated around the disk 2 by the
counterclockwise rotation of the disk 2 as shown in FIG. 33.
This airflow applies a clockwise rotation force to the airflow
receiving portion 342 of the inertia latch lever 311. For this
reason, the inertia latch lever 311 is mowved to an unlocking
pesition (the position shown in FIG. 33). As a result, the cam
follower 6 of the actuator 3 can freely rotate over the disk
2 away from the ramp 7. Therefore., the disk apparatus of
Embodiment 4 can stably carry out recording/playback o-n the
surface of the disk 2 by using the magnetic head S disposed near
the tip of the actuator 3.

In each of the above-mentioned embodiments, although

the inertia latch lever (11, 111, 211, 311) is disposed along
the outer peripheral portion of the disk 2, it is also possible
- to dispose along a radial direction of the disk 2 so as to receive
an airfiow which generates under the disk 2, and engage with
. the finger portion of the actuator.

An inertia latch lever used for a magnetic disk
apparatus for storing information on magnetic recording media
is explained in each embodiment described above. However, the
technological concept of the presemt invention is also

~applicable to other data storage disk apparatuses, such as
ma_gng,tip-opti:cal disk apparatuses and phase change optical disk-
‘apparatuses.

The present invention has the following effects as



WO 00/51126 PCT/JP00/00938

35
has been made obvious from the detailed descriptions of the
embodiments.

In accordance with the disk apparatus of the present
invention, although simpler in structure than conventional disk
apparatuses, the actuator is securely locked regardless of the
direction of an impact force and the like applied outside the
disk apparatus at the time of non-operation. As a result, the
magnet head is prevented from swinging over the surface of the
disk.

Furthermore, in accordance with the present
invention, it is not necessary to provide a special movement
control member foxr the actuator, such as a crash stop, thereby
being effective in reducing number of parts.

‘Besides, in accordance with the present invention,
unlike conventional disk apparatuses, it is not necessary to
provide an energizing means, such as a spring, or friction means,
for holding the :Lnertia. latch lever at the unlocking position
at the time of non-coperation. Therefore, the present invention
is effective in providing a disk apparatus having a high-
performance latch mechanism capable of locking the actuator by
securely responding to even a low-level impact force.

Although the present invention has been described in
texms of the presently preferred embodiments, it is to be
understood fhat such disclosure is not to be interpreted as
-l:i..'niiting. Various alterations and modifications will no doubt

become apparent to those skilled in the art to which the present

[wd
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invention pertains, after having read the above disclosure.
Accordingly, it is intended that the appended claims be
interpreted as covering all alterations and modifications as

fall within the true spirit and scope of the invention.

INDUSTRIAL APPLICABILITY

The present invention provides a disk apparatus for
writing and reading data on a disk-shaped recording medium used
for laptop, portable and other compact computers. More
particularly, the present invention provides a disk apparatus
capable of locking the actuator regardless of the direction of
&n impact force applied outside the disk apparatus, having
redﬁ%éd nﬁnber of parts, being simple in structure and compact,

~._‘5_L .
and- capable of resporniding to even a low-level impact force.
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CLAIMS

1. A disk apparatus comprising:

a head for writing data on said data recording area
of a disk or for reading data from said data recording area,

an actuator for holding and moving said head over said
data recording area of said disk and having a finger shaped
engaging member,

actuator drive device for driving sald actuator,

actuator movement controller means for controlling
the movement of said actuator with a friction force at the time
of non-ope:ation of said disk, and

an inertia latch lever rotatably supported on a
support shaft near the outer peripheral portion of said d;sk
while keeping a weight balance and héving a héok &apable of
engaging said finger shaped engaging member of said actuator,
wherein

said hook of said inertia latch lever engages said
finger shaped engaging member of said actuator at the time of
non-operation, and said inertia latch lever is rotated around
said support shaft by airflow generated by the rotation of said
disk to disengage said hook from said finger shaped engaging

member at the time of operation.

2. A disk apparatus in accordance with claim 1,
wherein, when said inertia latch lever undergoes a impact
rotation force outside said disk apparatus, said inertia latch

lever rotates earlier than said actuator and engages said £finger

AW
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shaped engaging member to prevent the movement of said actuator.

3. A disk apparatus in accordance with claim 1,
wherein said inertia latch lever has an arm projecting to said
actuator and an airflow receiving portion, a bent hook and a
guide portion are formed at the tip of said arm, and when said
disk apparatus externally undergoes a impact rotation force at
the time of non-operation, said finger shaped engaging member
of said actuator pushes said guide portion to move said hook
to a position in which said hook engages said finger shaped
engaging member.

4. A disk apparatus in accordance with claim 1,

: wh_grqlin, when said disk apparatus externally undergoes a impact

:r:o"i;at;ion force at the time of | non-operation, the tip of said
arm of said inertia latch lever makes contact with sald actuator
-to._ control the movement range of said actuator.

5. A disk apparatus in accordance with claim 3,
wherein, said airflow receiving portion of said inertia latch
lever has a concave face corresponding with the shape of the
outer peripheral portion of said disk to receive airflow
generated by the rotation of said disk at the time of operation
of .said disk.

6. A disk apparatus comprising:

a head for writing data on said data recording area

.ol

o‘_c‘f_ﬁad._ disk or for reading data from said data recording area,

an actuator fof holding and moving said head over said

g e

data recording area of said disk and having a finger shaped

R
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engaging member and a tongue shaped pushing member projecting
like a rod,

actuator drive device for driving said actuator,

actuator movement control means for controlling the
movement of said actuator with a friction force at the time of
non-operation of said disk, and

| an inertia latch lever rotatably supported on a

s.upport' shaft near the outer peripheral portion of said disk
while keeping a weight balance and having a hook capable of
engaging said finger shaped engaging member of said actuator,
wherein

said hook of said inertia latch lever engages said
finger shaped engaging member of said actuator at the time of
non-operation, and said inertia latch lever is rotated around
said support shaft by airflow generated by the rotation of saigd
disk to disengage said hook from said finger shaped engaging
member at the time of operation. |

7. A disk apparatus in accordance with claim 6,
wherein, when said inertia latch lever undergoes a impact
rotation force outside said disk apparatus, said inertia latch
lever rotates earlier than said actuator and engages sald finger
shaped engaging member to prevent the movement of said actuator.

8. A disk apparatus in accordance with claim 6,
wherein saié. inertia latch lever has an arm projecting to said
actuator and an airflow receiving portion, said hook is formed

at the tip of said arm, and when said disk apparatus externally

A g
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unidergoes a impact rotation force at the time of non-operation,
gaid tongue shaped pushing member of said actuator pushes said
hook to move said hook to a position in which said hook engages
said finger shaped engaging member.

9. A disk apparatus in accordance with claim 6,
wherein, when said disk apparatus externally undergoes a impact
rotation force at the time of non-operation, the tip of said
arm of said inertia latch lever makes contact with said actuator
tohave a functj_.on to control the movement range of said acturator.

10. A disk apparatus in accordance with claim 8,
wherein said airflow receiving portion 6:6 said inertia latch

lever has a concave face corresponding with the shape of the
outei:‘_peripheral portion of said disk to receive airflow
genei'gted by the rotation of said disk at the time of operation

of said disk.

[

AN



