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The present invention rel.ates to a disk apparatus for 

writing and reading data on a disk-shaped recording medium. 

More particular1y, the pr~sent invention rel.ates 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 

medJ.um, such as a hard disk and a £.loppy disk. Data is written 

or read in concentric tracks on a magnetic fil.m by a magnetic 

head. -When writing or reading data, the magnetic head is 

disposed on a thin l.aminar-fl.ow boundary-I.ayer 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 film. 

In the drive mechanism of a disk apparatus, a magnetic 

bead is general.ly insta11ed near the tip of an actuator. A 

rotary actuator rotates around a rotation shaft disposed near 

the peripherai portion of the disk, and the magnetic head 

disposed at the ti.p of the actuator swings so as to draw a constant 

arc. : over the surf ace of the disk. 

The rotary actuator is f onned to balance 

substantial..ly around the rotation shaft. 'l'herefore. when a 
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complete.ly .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 con£igured 

to finely rotate around its rotation shaft, it tends to be moved 

by an impact or acceleration causing a force particular.ly in 

·:··th~~ rotation direction thereof. Therefore, the actuator .is 

re_~jxed to be provided with a mechanism for protection against 

an_inertia force caused by the impact in the rotation direction. 

~Th~ rotary actuator is structured to easi1y rotate around the 

rotation shaft by drawing an arc over the surface of the disk. 

Therefore, this protection meehanism is used to prevent the 

magnetic head disposed near the tip of the actuator from making 

unnecessary contact with the disk. The necessity of this 

protection has increased further because of the progress in 

1aptop computers or sma1ler computers. In particular, these 

computers-sometimes undergo impacts causing forces in the 

·ratation d:lrection when used in adverse conditions, during 

t~ansportation or at the time of bei.ng shaken, bumped or dropped 

1.n some cases. 

('~ ,. To attain protection against the above-mentioned 
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1mpacts, a protection mechanism has been proposed to securely 

hold the actuator at a specific position while the-drive 

mechanism of the disk is not operating. For example, a 

conventiona1 protection mechanism is discl.osed in the drawing 

(FIG. 11) showing the invention of Japanese Patent No. 2718573. 

Th:ls protection mechan~sm is provided with an inertia latch that 

temporarily engages a projection fooned at one end of the 

actuator when the disk apparatus undergoes a strong force 

causing angular acceleration in the clockwise direction. In 

this inertia latch, an inertia body is spring-l.oaded 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 

inert.ia body rotates to 1.ock the actuator. Therefore, when an 

external impact force is such a 1ow 1evel. that the moment of 

inertia does not exceed the preloaded spring force, the 

conventional. inertia latch does not function. 

As the disk apparatus is made smal.l.er to meet the needs 

of .the ti.me, the area for accommodating an inertia body for 

generati.ng the moment of inerti.a becomes more' restricted because 

of 1imi.tations in space. Therefore. in conventiona.1 disk 

apparatuses, it is more difficult to have a configuration 

where~n a generated moment of inertia exceeds the preloaded 

spring force. 

.. . On the other hand, instead of increasing the moment 

of inertia, it is possible to use a method of decreasing the 
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preloaded spring force by making the spring smaller. However, 

maki.ng the spring smaller causes problems in the spring with 

respect to workabi.1i.ty, assembling, malfunction due to friction, 

etc. 

Therefore, the problem of non-operation in the 

conventiona.l 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 Application, Publ.ication 

No •. ·--~ei 8-339645 to solve the above-mentioned problem of 

non-operation at the time when a low-level external impact force 

is applied .. This protection mechanism has a magnetic l.atch 

~ing a magnetic force, besides an inertia 1atch. The mechanism 

is therefore a dual. l.atch mechanism provided for impact forces 

of all levels incl.uding low, intermediate and high levels. 

However,, the protection mechanism having this kind of 

configuration is high .in production cost,, and has such a pro bl.em 

that the two latch mechanisms of the inertia latch and the 

magnetic 1atch cannot be mounted in more ultra-compact disk 

apparatuses. 

DISCLOSURE OF INVENTION 

Accordi.ng1y, an object of the present invention is 

to provide a«lisk 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 f oree 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 apparatus having a simple configuration and being capable 

of locking its actuator by securely responding to even a 

1ow-1evel impact force. 

In order to attain the above-mentioned objects, a 

disk apparatus in accordance with the present invention 

comi)rises: 

a head for writing data on the data recording area 

of a disk or for reading data from the data recording area, 

an actuator for holding and moving the head over the 

data recordillg area of the disk and having an engagement finger 

portion, 

actuator drive device for driving the actuator~ 

actuator movement control means for control.ling the 

movement of the actuator with a friction force at the time of 

non-operation of the disk apparatus~ and 

· an iriertia latch lever rotatably supported on a 

support shaft near the outer periphera1 portion of the disk while 

keeping a wei.ght balance and havi.ng a hook capabl.e 0£ engaging 

the finger portion of the actuator, wherein 

·the hook of the inertia latch J.ever 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 

airf.low generated by the rotation of the disk to disengage 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. is 

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 both writing data and reading 

data. 0£ course. a head capabl.e of carrying out either writing 

data~or reading data is applicable to the present invention. 

·_.~ · :, ·A· disk ·apparatus in accordance with the present 

invention of another aspect comprises: 

··1 . _.,,. ..;. .. a head for writing data on the data recording area 

of a 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 and a tongue portion projecting l.ike a rod, 

actuator drive device for driving the actuator, 

actuator movement control. means for controll.ing the 

movement of the actuator with a friction force at the ti.me of 

nori._-operation of the disk. and 

an inertia latch lever rotatably supported on a 

. support shaft near the outer peripheral. portion of the disk while 

keeping a weight balance and having a hook oapabl.e 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 

airfJ.ow generated by the rotation of the disk to disengage the 

hook from the finger portion at the time of operation. 

The disk apparatus of the present invention 

configured as described above has reduced nwnber 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 invention are set 

forth particul.arl.y in the appended cl.aims. the invention. both 

as to organization and content. wi.l.l be better understood and 

app~eciated. aJ.ong with other objects and features thereof, from 

the fo1.lowing detailed description taken in conjunction with 

the drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. i is a perspective view showing the 

configuration of a disk apparatus of Emboclimen"t l in accordance 

with the present invention; 

.. : FIG. 2 :ts a plan view showing the major configurati.on 

of the, disk.apparatus of Embodiment l in accordance with the 

present invention; 

FIG. 3 is an enlarged plan view showing the vicinity 
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of the 1nert.1a latch lever of the disk apparatus of Embodiment 

l; 

FIG. 4 is a side view showing the inertia .latch lever 

of the disk apparatus of Embodiment l; 

FIG. 5 is an enlarged pl.an view showing the vicin1 ty 

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 the inertia latch lever and illustrating the operation of 

the disk apparatus 0£ Embodiment l; 

FIG. 7 is an enlarged plan view showing the vici.ni ty 

of t~e inertia latch .lever and il.lustrating the operation of 

the:<Usk apparatus of Embodiment l; 

FIG. a is an enlarged plan view showing the vicinity 

~f the inertia latch lever and illustrating the operation of . 
the disk apparatus of Embodiment l; 

FIG. 9 1.s an enlarged p.lan 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. ll is· an enlarged plan view showing the vicinity 

of the ili.ertia latch lever and illustrating the operation of 

the disk apparatus of Embodiment 2; 

.-. · ·· · ·· · · FIG. 12 is a side view show.tng the inertia J.atch lever 
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0£ the disk apparatus of Embodiment 2; 

FIG. 13 i.s an enl.arged 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 vic.ini ty 

of the inertia latch lever and 111ustrating the operation of 

the disk apparatus of Embodiment 2; 

FIG. 15 is an en.larged plan view showing the Vicinity 

of the inertia latch lever and il.lustrating the operation of 

the disk apparatus of Embodiment 2: 

FIG. 16 is an enlarged pl.an view showing the vicinity 

of the inert1a·1ateh lever'and illustrating the operation of 

the disk apparatus of Embodiment 2: 

FIG. 17 is an enlarged plan view showing the Vicinity 

of the iil.ertia 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: 

FIG. 19 is an enlarged pl.an view showing the vicinity 

0£ the inertia latch !.ever and ~11ustrating the operation of 
..... , 

"the· d:l.sk apparatus of Embodiment 3 • 

FIG. 20 i.s a side view showing the inertia latch 1.ever 

0£ the disk apparatus of Embodiment 3; 

FIG. 21 is an enlarged plan view showing the vicinity 
-... 

of the inert1a 1atcii lever and illustrating the operation of 
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the disk apparatus of Embodiment 3; 
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FIG. 22 is an en1arged plan view showing the vicinity 

of the inertia latch lever and il1ustrating the operation of 

the disk apparatus 0£ Embodiment 3; 

FIG. 23 1s an enl.arged pl.an view showing the vicinity 

of the inertia latch lever and illustrating the operation of 

the disk apparatus of Embodiment 3; 

FIG. 24 is an enl.arged pl.an view showing the vicinity 

of the inertia latch lever and illustrating the operation of 

the disk apparatus of Embodiment 3: 

-. FIG. 25 is an enlarged pl.an view showing the vicinity 

0£ the~inertia latch lever and illustrating the operation of 

the·di.sk apparatus of Embodiment 3; 

FIG. 26 is a plan view showing the major configuration 

0£ the disk apparatus 0£ Embodiment 4 in accordance with the 

present invention; 

FIG. 2 7 is an enlarged plan view showing the vicinity 

of the inertia latch 1ever and illustrating the operation of 

the di.sk apparatus of Embodiment 4: 

FIG. 28 is a side view showing the inertia latch 1ever 

of the.disk· apparatus of Embodiment 4: 

FIG. 29 i.s an enlarged pl.an view showing the vicinity 

of the inertia l.atch l.ever and illustrating the operation of 

the ··disk apparatus of Embodiment 4; 

:-· .. FIG. 30 is an enl.arged pl.an view showing the vicinity 

Of the·:tnertia iatch lever and illustrating the operation of 
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the disk apparatus of Embodiment 4; 
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FIG. 31 is an enlarged p.lan View showing the.vici.nity 

of the inertia latch lever and i11ustrating 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 vi·ew showing the vicinity 

of the inertia latch lever and illustrating the operation of 

the disk apparatus 0£ Embodiment 4. 

·It will. be recognized that some or al.l. of the Figures 

are schematic representations for purposes of il.lustration and 

do not necessarily depict the actual relative size.s 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. 

<< Embodiment l >> 
A disk apparatus of Embodiment 1 in accordance with 

the present invention wi1l be described by using FIGs. 1 and 

2. FIG.- ·· 1 ·.is a perspective view showing the configuration of 

the disk apparatus of Embodiment l in accordance with the present 

inventi.on. FIG. 2 .is a plan view showing the major parts 

configW:ati.on of the disk apparatus of Embodiment 1 • The disk 
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apparatus of Embodiment l is a magnetic disk drive having 

dynamic-1oading system. This magnetic disk drive ha.9 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 fol.lower 

6 are instal.led near the tip (near the l.ower 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 fol.lower 6 .is formed . ·:.-· 

to haver a down gentle slope toward the disk 2. At the time of . -·:.!:el': .... 

non-operation, the cam follower 6 is supported by a recess formed 

qn the upper surface of the obl.ique 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 9 and 

an actuator coil. 10. The actuator coil. 10 and the magnet 9 

together form a voice coil. motor. Th.is 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 

act~ator 3, are us.ed to control the rotation range of the actuator 

3 by making contact therewith. In addition, the crash stops 13 

and_l4 serves to relieve an shock at the time of col..lision .. The 
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crash stop 13, one of the crash stops, is fonned of a cyl.indrical 

e.lastic materia1 and 1.s secured to the base 1. The crash stop 

14, the other crash stop. i,s formed of a leaf spring and mounted 

on plura1 pins disposed on the base 1 in a bent pre-loaded 

condition. 

Referring to FIG. 2, an inertia .latch lever 11 is 

disposed near the actuator coil. 10 outside the outer periphera1 

portion of the d;isk 2. FIG. 3 1.s a pl.an v:i.ew 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 ann 41 and an airfl.ow receiving portion 42. and is rotatab1y 

supported by a shaft 12. The tip of the arm 41 (on the side 

wherein the actuator coil·lO is disposed}·is provided with a 

bent hook 43 and a guide portion 44 fo.rmed concave at the face 

opposed to the actuator coil 10. 

The j_nertia .latch lever 11 ;ts rotatabl.y supported by 

the shaft 12 which is secured by press fitting on the base 1: 

and the inertia l.atch lever 111.s balanced in w_eight on the right 

and·l.eft sides around the shaft 12. 

·FIG. 4 is a side view of the inertia l.atch lever 11 

of Embodiment 1 as viewed from direction A of FIG. :l. Re£erring 

to FIG. 4, the portion indicated by the shaded area is formed 

concave corresponding with the shape of the outer peripheral. 

portion of· the di.sk 2. The airflo~ recei.ving portion 42 fonned 

at the central part of this concave face receives airflow 

gerieratingaround the disk 2 at -the rotation time of the disk 
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2. 

Next. the operation of the disk apparatus 0£ 

Embodiment l 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 otlier words, whil.e the disk 2 is not revolving. 

FI Gs. 3 and 5 are pl.an views showing ordinary conditions whi.l.e 

the d1.sk apparatus is not operating .. FIG. 3 shows a condition 

wherein the finger portion 45 of the actuator 3 makes contact 

with'¥the guide portion 44 of the inertia latch lever 11. FIG. 

5 ·shows a condition wherein the .finger portion 45 is disposed 

at a position in which it can engage the hook 43 of the inertia 

latch lever 11. · While the disk apparatus is not. operating, the 

inerti.a .latch lever 11 is usuall.y l.ocated at the position shown 

in FIG. 3 or FIG. 5 or an inte:r:mediate 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 

formed 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 from the outside of a disk onto the disk. In 

Embodiment l. The hook 43 formed at the arm 41 of the inertia 

latch lever 11 is located at the position opposing to the finger 

portion 45. This hook 43 is disposed at the position to be 

engaged with the finger portion 4 5 when the inertia latch l.ever 

11 rotates counterc.lockwise. and is formed to extend from the 

arm 41 in a direction opposed to the direction of the finger 

portion 45. And, the guide porti.on 44 formed at the a.on 41 is 

.located at the position so as to be pushed by a part of the finger 

port~on 45 when the actuator 3 rotates clockwise. 

In the case.where.the.inertia l.atch l.ever 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 he1d by 

the contact between the cam fo.ll.ower 6 and the ramp 7 so that 

the magneti.c head 5 does not move to the surf ace of the disk 

2. Therefore. even if the disk apparatus external.l.y undergoes 

a impact rotation force causing a force i.n 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 pos~tion shown in FIG. 3 or an intel:Dlediate position 

between the positions shown in FIGs. 3 and 5. and when the disk 

apparatus undergoes a cl.ockwise impact rotation force as a whole. 

the'i.nertia latch lever 11 instantaneously rotates 

countercl.ockwise rel.ative.ly. The inertia J.atch l.ever ll 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 

condi.tion. 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. 

1rheref ore, even if a small impact rotation f oroe is applied to 

the disk apparatus, the actuator 3 is not rotated, but remains 

at a _~erta:i.n position in the disk apparatus. On the other hand, 

the.~:!Jiertia latch lever 11 is not provided with an energizing 

means;. such as a spring~ or friction means, for contro11ing the 

movement. Therefore, the inertia latc;:h lever 11 is 

instantaneousJ.y rotated countercJ.ockwise rel.ativel.y by a sma.11 

cl.ockwise impact rotation force to the disk apparatus. 

Therefore, when the disk apparatus of Embodiment 1 

undergoes a impact rotation force, the inertia .latch lever 11 

rotates counterclockwise earJ.ier than the actuator 3. This 

comp.letely prevents the hook 43 of the inertia .latch lever 11 

from not engaging. 

Next, the operation of the disk apparatus of 

Embodiment 1 is described when it undergoes a counterc1ockwise 

ilnpact rotation force while it is not operating. FIGs. 6 and 

7 are pl.an views showing conditions wherein a counterclockwise 
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impact rotation force is applied to the disk apparatus. 

When the counterclockwise impact rotation· force is 

applied to the di.sk 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 col.lides with the crash stop 13. 

In the case of a noDnal impact, the actuator 3 stops at the 

position shown in FIG. 6. 

If the disk apparatus undergoes an excessive 

counterclockwise impact rotation £orce, the actuator 3 rotates 

clockwise relatively to the disk apparatus as the result of the 

collision. The actuator 3 is.bounced back by the e1asticity of 

the crash stop 13 ,· and this· force may be sometimes l.arger than 

the· friction force between the cam fol.l.ower 6. and the ramp 7. 

However, when the disk apparatus of Embodiment 1 undergoes this 

J.arge·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 ll, 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 l.ines. 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 43 of the inertia 

latch lever 11 as shown in FIG. 8. This prevents the 

counterclockwise bouncing movement of the actuator 3, thereby 
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completel.y preventing the magnetic head s from making contact 

with the surface of the disk 2. 

Next. the operation of the inertia latch lever ll is 

described in the case that the disk apparatus of Embodiment 1 

is operating, in other words. whil.e the disk 2 is rotating. FIG. 

9 is a plan view showing the condition of the inertia latch l.ever 

11 at the time when the disk apparatus of Embodiment 1 is 

operating. 

While the disk apparatus is operating, the airflow 

shown by arrows is generated around the disk 2 by the 

counterclookWise rotation of the disk 2 as shown in FIG. 9. This 

airf~ow appl.i.es a clockwise rotat.ion force around the shaft 12 ... 
to tb._e airf.low receiving portion 42 of the inertia l.atch lever 

11. For this reason, the inertia latch lever 11 is moved to an 

unlocking position (the position shown in FIG. 9}. As a resul.t. 

the cam fol.lower 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 stab1y carry out reoording/p1ayback on the 

surface of the disk 2 by us:ing the magnetic head 5 disposed near 

·the tip of ~he actuator 3. 

<< Embodiment 2 >> 
Next. a disk apparatus of Embodiment 2 in accordance 

with the present .invention will. be described referring to FIGs. 
- -

10 to 17. FIG. 10 is a pl.an view showing the major internal 

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 above-mentioned Embodiment l 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 configurat:ion 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 p.lan view showing the details of an 

inertia latch l.ever 111. The inertia l.atch 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 is disposed) is provided with a hook 143 and a gui.de portion 

144. The i.nertia .latch lever 111 is rotatabl.y supported 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 from directi.on 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 

ai.rf1-ow 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 l.atch l.ever lll 

is described. Thi.s description is applied in the case where the 

disk apparatus undergoes a impact rotation force whil.e the disk 

apparatus is not operating, in other words, whil.e the disk 2 

i.s not rotati.ng. FIGs. 11and13 are plan views showing ordinary 

conditions whi.l.e 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 

J.ever 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 l.ever 111. While the disk apparatus 

is not operating. the inertia latch l.ever 111 is usual.ly located 

at t:ti~-position shown in FIG. 11 or FIG. 13 or an inte:tmediate 

position therebetween. 

In the case where the inertia .latch .lever 111 is 

.located at the position shown 1.n FIG. 13. the inertia latch lever 

111 J.ocks the actuator 3. Therefore, even if a impact rotation 

£orce i.s appl.ied 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 intexmediate 

position between the pos~tions shown·in FIGs. 11 and 13, and 

when. the disk apparatus undergoes a cl.ockwise impact rotation 

force as a whole, the inertia latch lever 111 instantaneously 

rotates counterclockwise. As a resul.t, the inner edge of the 

hook 143 of the inertia l.atch lever 111 makes contact wi.th the 
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finger portion 45 of the actuator 3 (see FIG. 13). In this 

condition, the h.ook 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 rorce 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 control.ling the movement. Therefore,. the 

inertia latch lever 111·· is instantaneously rotated 

countercl.ockwise even when a small cl.ockwise -impact .rotation 

force is applied to the disk apparatus. Since the disk apparatus 

of Embodiment 2 is configured as described above, the inertia 

latch 1ever 111 rotates counterclockwise earlier than the 

actuator 3. Thereby, the finger portion 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 is a plan view showing a 

condition wherein the aetaator 3 is rotated clockwise relatively 

~o the d1sk·apparatus at the time when the disk apparatus 

undergoes a counterclockwise impact rotation force. As shown 

i.n FIG. 14, the actuator 3 rotates clockwi.se and ool..lides with 
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the crest portion 146 of the hook 143. In 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 el.im.inates 

the need for the crash stop. 

If the disk apparatus of Embodiment 2 undergoes an 

excessi.ve counterciockWise impact rotation force. the actuator 

3 is bounced back by the sl.ight elasticity of the arm 141·as 

the x:esu.lt of the coll.is:ion. This £orce may be sometimes J.arger 

than.t~he friction force· between the cam fo11.ower 6 and the ramp 

7 .... However, when the disk apparatus of Embodiment 2 undergoes 

this ··1arge impact rotation force. the corner port.:ion 4 7 (see 

F.IG. 14) of the finger portion 45 pushes the guide portion 144 

of the inertia .latch lever 111. As a resul.t, the .inertia l.atch 

I.ever 111 rotates countercl.ockWi.se. This condition is shown in 

FIG. 15. Referring to FIG. 15, the inertia l.atch lever 111 moves 

from position B indicated by broken l.ines to posi ti.on C J.ndicated 

by so1id 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 counterc1ockwise, the finger 

portion 45 of the actuator 3 securely engages the hook 143 of 

the inertia .latch I.ever 111 as shown in FIG. 16. This prevents 

the countercl.ockwise movement of the actuator 3, thereby 
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comp1etely preventing the magnetic bead 5 (see FIG. 10) from 

making contact with the surface of the disk 2. 

Next, the operation of the inertia latch lever 111 

is described in the case that the disk apparatus of Embodiment 

2 is operating, in other words, while the disk 2 is rotating. 

FIG. 1 7 is a p.lan view showing the condition of the inert:ia latch 

l.ever 111 at the time when the disk apparatus of Embodiment 2 

1.s operating. 

While the disk apparatus is operating, the airflow 

shown by arrows is generatad around the disk 2 by the 

counterclockwise rotation of the disk 2 as shown in FIG. 17. 

This. airf 1ow applies a clockwise rotation force to the airfl.ow 

receiving portion 142 0£ the inertia-latch 1ever 111. Therefore~ 

the·.inertia 1atch lever 111 is moved to an unJ.ocki.ng position 

(the pos.ition shown in FIG. 17). As a resu1t, 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/pl.ayback on the surface of the disk 

2 by usJ.ng the magnetic head 5 disposed near the tip of the 

actuator 3. 

<< Embodiment 3 >> 

Next, a disk apparatus of Embodiment 3 in accordance 

wi.th the 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 Embodiment 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 nwneral codes, and their descriptions 

are omi.tted. 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 conf~guration of an i.nertia 

.latch l.ever 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 vi.ew showing the details of the 

iner~ia latch lever 211 of the disk apparatus of Embodiment 3 • 

The inertia latch lever 211 of Embodiment 3 has an aDn 241 and !i'......... . . . 

an. ~!;;iow receiving portion 242, and is supported by the shaft 

12 ~hic.4 is secured by press fitting on the base l. The tip of 

the arm 241 (on the side wherein the actuator coi110 is disposed) 

~s provi4ed with a hook 243. The inertia latch l.ever 211 is 

rotatably supported by the shaft 12: and the inertia l.atch lever 

211.is ba~anced in weight on the right and l.eft s~des around 

the Shaft 12. 

FIG. 20 i.s a si.de view of the inertia latch l.ever 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 shape of the outer 

peripheral portiqn of the disk 2. The airflow receiving· portion 

242.foi:med 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. 

Next, the operation of the disk apparatus of 

Embodiment 3 w11i 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 operat.1ng. 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 

l.ateh lever 211. FIG.· 21 shows a condition wherein the finger 

portion 45 of the actuator 3 is-disposed at a posi.ti.on in which 

it can engage the hook 243 of the inertia l.atch l.ever 211. Whi.l.e 

the disk apparatus is not operating, the inertia l.atch 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 

fo:cmed at the ai:m 241 of the inert:1.a l.atch l.ever 211 is l.ocated 

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 latch I.ever 211 rotates 

cowitercl.ockwise, and is formed to extend from the arm 241 in 

a direction opposed 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 provided. 
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And, the tongue portion 15 i.s 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 

l.ocated at the position shown in FIG. 21 while the disk apparatus 

is not operating, the inertia 1atch l.ever 211 locks the actuator 

3. Therefore, even if a impact rotation force is applied outside 

~he disk apparatus, the magnetic head does not move over the 

surface of the disk 2. 

. . , ; . On the other hand, in the case where the inertia latch 

le~~~:;-211 is .located at the position shown in FIG. 19 or an 

intermediate position between the positions shown in FIGs. 19 

apd 21, and when the disk apparatus undergoes a c.lockw1.se 1mpact 

~otation force as a whoie. the inertia latch lever 211 

instantaneous1y rotates counterclockwise reJ.atively to the disk 

app~atus. As a result, the inner edge of the hook 243 of the 

inertia 1atch lever 211 makes contact with the finger portion 

45 of. the actuator 3 (see FIG. 21}. In this condition. the hook 

243 engages the finger portion 45. thereby preventing the 

countercl.ockwise rotation of the actuator 3. 

Wbi1e the disk apparatus is not operating, the cam 

follower 6 of.the aotuator.3 makes contact with the ramp 7, 

whereby a friction force generates therebetween. Therefore, 

even·if a sma1J. 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 inert.ia l.atch lever 211 is 

not provided with an energizing means such as a spring. or 

fricti.on means, £or controlling the movement. There£ore. the 

inertia latch lever 211 is instantaneously rotated 

counterclockwise even when a small impact rotation force is 

app1ied to the disk apparatus • Since the disk apparatus of 

Embodiment 3 is configured as described above, the inertia latch 

iever 211 rotates counterclockwise earlier than the actuator 

3 . Thereby. the finger portion 45 never £ails to engage the hook 

243. 

·Next, the operation of the di.sk apparatus of 

Emboc:U.ment 3 is described when it·undergoes a countercl.ockwise 

impact• ·rotation force. FIG.· 22 is a plan view showing the 

vicinity of the inertia l:atch 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 r:i.ght side £ace 48 of the 

actuator 3 co11ides with the crash stop 13. In the case of a 

nonnal impact,. the actuator 3 stops at the position shown in 

FIG. 22. 

If the disk apparatus of Embodiment 3 undergoes an 

excessive counterc1ockwise impact rotation force, the actuator 

3 is bounced back by the elasticity of the crash stop 13 as the 

resu1t of the col1ision. This impact force may be sometimes 
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larger than the friction force between the cam fo11ower 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 J.atch 

lever 211, whereby the inertia latch lever 211 rotates 

counterc1ockwise. This condition is shown in FIG. 23. 

Referring to FIG. 23, the inertia latch lever 211 moves from 

position B indicated by broken lines to position C indicated 

by sol.id l.ines. As a result, even if the disk apparatus 

undergoes a 1arge impact rotation force and the actuator 3 is 

about to be bounced back countercl.ockwise, the finger portion -

45 of the actuator 3 engages the hook 243 of the inertia latch 

le~e:c;,211 as shown ~n FIG. 24. This engagement prevents the ..• ~ ~=-· • •.. ::, 

counterclockwi.se movement of the actuator 3, thereby completeJ.y 

preventing the magnetic head s from making contact with the 

surface of .the disk 2. 

Next, the operation of the inertia .latch J.ever 211 

is described in the case that the disk apparatus of Embodiment 

3 is operating, :i.n other words, whi.le the disk 2 is rotating. 

FIG. 25 is a p1an view showing the conclition of the inertia latch 

lever 211 at the time when the disk apparatus of Embodiment 3 

is operating • 

. WhiJ.e the disk apparatus is operating. the airf.low 

shown by arrows is generated around the disk 2 by the 

counterclockwise rotation of the disk 2 as shown in FIG. 25. 

Thi.s airfJ.ow applies a clockwise rotation force to the airflow 
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reoei.ving portion 242 of the inertia l.atch lever 211. For this 

reason, the inertia latch lever 211 is moved to an unlocking 

position (the posi ti.on shown in FIG. 25) . As a result • the cam 

fol.lower 6 of the actuator J can freely rotate over the disk 

2 away from the ramp 7 . There£ore. 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 di.sk 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. 

configurati.on of the disk apparatus of Embodiment 4. ·The 

components of Embodiment 4 having the same functions and 

configurations as those of the aforementioned Embodiment l are 

represented by the same nwnera1 codes, and their descriptions 

are omitted. The disk apparatus of Embodiment 4 is a 

dynamio-l.oading magnet:Lc disk drive. The configurat:Lon 0£ the 

disk apparatus of Embodiment 4 differs from that of the 

above-mentionedEnlbodiment 3 in that the crash stop 13 i.s om:itted. 

In other respects, they are the same with each other. In the 

_d~s.~ apparatus 0£ Embodiment 4. a portion of a hook 343 has the 

.· function of the crash stop. 

,, . . FIG. 2 7 is a p1an view showing the details of the 

inertia 1atch lever 311 of Embodiment 4. The inertia latch lever 

311 of EmbodJ.ment 4 bas an arm 341 and an airf1ow 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 disposed) 

is provided with a hook 343. The inertia iatcb iever 311 of 

Embodiment 4 is rotatably supported by the shaft 12 press-fitted 

and secured to the base 1. and is balanced in we1ght on the right 

and left sid~s around the shaft .12. 

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

0£ Embodiment 4 as viewed £rom direction A of FIG. 27. Referring 

to FIG. 28, the shaded portion of the inertia 1atch lever 311 

is formed concave corresponding with the shape of the outer 

- peripheral. portion of the di.sk 2. The airfl.ow receiving portion 

342 formed at 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 4 wi11 be described. 

First, the operation of the inertia .l.atch l.ever 311 

i.s described. This descript:t.on is appl.ied 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. 27 and 29 are pl.an views showing ordinary 

conditions wh11e 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 of the inertia latch 1ever 311. FIG. 29 shows a 

condition wherein the finger portion 45 of the actuator 3 is 

disposed at a position in wh~ch it can engage the hook 343 of 
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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 lever 311 l.ocks 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 1.atch 

l.ever 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 

l.ever 311 instantaneously rotates counterclockwise. As a 

resu1t, 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 eng~ge the 

finger portion 45, thereby preventing the counterclockwise 

rotation of the actuator 3. 

While the disk apparatus is not operating, the cam 

fo11ower 6 of the actuator 3 makes contact with the ramp 7, 

whe~~by a fricti"on force generates therebetween. Therefore, 

even if a smaJ.1 impact rotation force is app1ied 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 .1atch l.ever 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 

countercl.ockwise reJ.ativel.y even when a srnal.l. clockWise impact 

rotation force is applied to the disk apparatus. Since the disk 

apparatus of Embodiment 4 1.s configured as described above, the 

inertia 1.atch l.ever 311 rotates counterol.ockwise earlier than 

the actuator 3. Thereby, the finger portion 45 never fails to 

engage the hook 343. 

· Next. the operation of the d.:lsk apparatus of 

Embo~ent 4~ is described when it undergoes a counterclockwise 

1mpa9t rotation force. FIG. 30 is a plan view showi.ng the 

·vic~ity of·;;the inertia J.atch lever Jll at the time when the 

disk~apparatus 0£ Embodiment 4 undergoes a counterc1ockwise 

impact rotation force. 

When the disk apparatus of Emb9diment 4 undergoes the 

.,,. . countercJ.ockwise impact rotation £orce, the actuator 3 rotates 

c1ockwise as shown in FIG. 30, and col.1ides w.i.th the cres.t portion 

346 of the hook 3 43. In the case of a normal :impact. the actuator 

3 stops at the posit:i.on shown in FIG. 30. In the aforementioned 

Embodiment 3# the actuator 3 co1lides with the crash stop·l3 

in the case described above, and stops at the position. In the 

disk apparatus of Embodiment 4. however. the crest portion 346 

of the· hook 343 has the function of the crash stop, thereby 

eJ.iminating the need for the crash stop. 



W000/51126 PCT/JP00/00938 

33 

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 col.lision. Th:is force may be sometimes larger 

than the friction force between the cam fol.lower 6 and the ramp 

7. However. when the disk apparatus of Embodiment 4 undergoes 

thi.s 1.arge 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 

counterclockwi.se. This condition is shown in FIG. 31. 

Referring to FIG. 31, the inertia latch .lever 311 moves from 

position B i.ndicated by broken 1ines to position c indicated 

by solid lines. As a-result, even if the disk apparatus 

undergoes a l.arge i.Iilpact rotation force_ and the actuator 3 is 

attempted to be bounced back countercl.ockwise, 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 

counterc.lockwise movement of the actuator 3, thereby comp.letely 

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 Embodi.ment 

4 is operating_ in other words, while the disk 2 is rotating. 

F:IG. · 33 is a p.ian 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 

oounterc1ockwise rotation of the disk 2 as shown in FIG. 33. 

This airf 1.ow applies a clockwise rotation force to the airflow 

receiving portion 342 of the inertia l.atch lever 311. For this 

reason. the inertia latch lever 311 is moved to an unlock1ng 

position (the position shown in FIG. 33). As a resul.t, 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 record~ng/playback on the 

surface of the disk 2 by using the magnetic head 5 di.sposed near 

the,_~!P of the actuator 3 . 

. _ In e~ch of the above-mentioned embodiments. al though 

th~ ~nertia 1atch lever (11, 111. 211. 311) is di.sposed along 

t}?.e outer perip~e~a.l portion of the disk 2, it is a1so poss:ible 

to (lispose along a radial. direction of the disk 2 so as to receive 

an air£1ow which generates under the disk 2, and engage with 

.. the. fi.nger portion of the actuator. 

An inertia latch lever used for a magnetic disk 

apparatus for storing information on magnetic recordi.ng media 

.is exp1ained in each embodiment described above. . However. the 

tec~o1ogical concept of the present inventi.on is aiso 

applicable to other data storage disk apparatuses, such as 

m~gn~_to-optical disk apparatuses and phase change optical. disk 

apparatuses. 

The present invention has the fo1l.owing effects as 
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has been made obvious from the detailed descriptions of the 

embodiments. 

In accordance with the disk apparatus of the present 

invention, al.though simp.ler in structure than conventional. disk 

apparatuses , the actuator is securel.y l.ocked regardless of the 

direction of an impact force and the l.ike appl.ied 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 for the actuator. such as a crash stop, thereby 

being effective in reducing number of parts. 

'Besides, in accordance with the present invention, 

un1ike conventional disk apparatuses, it is not necessary to 

provide an energizing means, such as a spring, or friction means, 

for hol.~ng the inertia l.atch lever at the unl.oc.k.ing position 

at the ti.me of non-operation. Therefore, the present invention 

is effective in providing a disk apparatus having a high• 

perfonnance l.atch mechanism capabl.e of locking the actuator by 

securel.y respond.1.ng to even a 1ow-1eve1 impact force. 

A1 though the present invention has been described in 

terms of the presently preferred embodiments, it is to be 

understood that such d:f.soiosure is not to be interpreted as 

l.imiting. Various al.terations and modifications wi.ll. no doubt 

become apparent to those skill.ed in the art to whicb the present 

c 
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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 

particul.ar.ly, the present invention provides a disk apparatus 

capable of locking the actuator regard.1ess of the direction of 

an. impact force applied outside the disk apparatus. having 
=~-

reduced number of parts, being simpl.e in structure and compact, 
. i:. 

and··eapable of responding to even a .low-level. impact force. 

:.• 
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CLAIMS 

1. A disk apparatus comprising: 

PCT/JP00/00938 

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 ho1ding and moving said head over said 

data recording area of said disk and having a finger shaped 

engaging member, 

actuator drive device for driving said actuator, 

actuator movement controller means for controlling 

the movement of said actuator with a friction force a:t the time 

of non-operation of said disk, and 

an inertia latch lever rotatably supported on a 

support shaft near the outer peripheral portion 0£ said disk 

wh~ie keeping a we1ght balance and having a hook capable of 

engag.ing said f±nger 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 1ever is rotated around 

sai.d 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. 

w~~re~n. when said inertia latch lever undergoes a impact 

rotatj.on forc::e outside said disk apparatus, said inertia latch 

lever rotates earlier than said actuator and engages said finger 

: I 1lfl111r If llll'lllll ff III 111111 
* C L M S * 
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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 fox:med 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 

e~gaging member. 

4. A disk apparatus in accordance with ciaim 1, 

wherein, when said disk apparatus externally undergoes a impact 
~.! .. 

rota~i.on force at the time of non-operation, the tip of sai.d 

ann of said inertia latch lever makes contact with said actuator 

to control the movement range of said actuator. 

5. A disk apparatus in accordance with claim 3, 

wherein, said a1rfl.ow receiving portion of said inertia latch 

lever has a concave face corresponding with the shape of the 

outer periphera1 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 wr:iting data on said data recording area 

o~" ... ~ disk or for reading data from said data recording area, 

an actuator for holding and moving said head over said 

data recorcling area of said disk and having a finger shaped 

11111111rn1111:11u1l 11111111111 
* C L M S * 
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engaging member and a tongue shaped pushing member projecting 

1.ike a rod, 

actuator drive device for driving said actuator. 

actuator movement control means for controll.ing 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 

support shaft near the outer peripheral. portion of said di.sk 

while keeping a weight bal.ance and having a ho~k capable of 

engaging said finger shaped engaging member of said actuator, 

wherein 

said book 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. 

1. A disk apparatus in accordance with claim 6. 

wherein, when said inertia 1atch lever undergoes a impact 

rotation force outside said disk apparatus. said inertia latch 

lever rotates earlier than said actuator and engages said finger 

shaped engaging member to prevent the movement of said actuator. 

8. A disk apparatus in accordance with claim 6, 

wherein said inertia l.atch l.ever ?J,as 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 external1y 
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undergoes a j_mpact rotation force at the time of non-operation, 

sai.d 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 cl.aim 6, 

wherein, when said disk apparatus external.l.y undergoes a impact 

rotation force at the time of non-operation. the tip of said 

ann of said inertia latch J.ever makes contact with sai.d actuator 

to have a function to control the movement range of said actuator. 

10. A disk apparatus in accordance with claim 8, 

wherein said airflow receiving portion of said inertia latch 

1ever has a concave face corresponding with the shape of the 

outer·_peripheral portion of said disk to receive airfJ.ow 
.... ; . . , 

generated by the rotati.on of sai.d disk at the time of operation 

of sai.d disk. 
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