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DESCRI PTI ON DI SK APPARATUS TECHNI CAL FI ELD
The present invention relates to a disk apparatus for witing and reading

data on a disligsnappd recording nmedium  More particul arly, pthgrosoesent

i nvention relates to a disK apparatus used for |aptop, portable and ot her
conpact conputers. BACKGROUND ART I n many conputer systens,
data is recorded on a nagnetic filmfornmed on the surface of a di sk-shaped
recording medium such as a hard disk and a floppy disk. Data is witten

or read in concentric tracks on a rﬁ%&ﬁ&b@x A ! mby a magnetic head. 'Wen
writing or reading data, the magnetic eadclss di sposed on a thin

| am nar-fl ow boundary-1ayer of ai prkRramaraeosa di sk rotating at hi gh speed
so that the magnetic head does i

TECHNICAL 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 portiox.l 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



not directly make contact with the nmagnetic surface of the magnetic film
In the drive nechanismof a disk apparatus, a magnetic head is generally
instal | ed nearwohesmiep of an actuator. A rotary actuator recatem/oasseund a
rotation shaft disposed near the peripheral portion of the disk, and the
magneti c head disposed at the tip of the actuator swngs so as to draw a
constant arc.over the surface of the disk. The rotary actuator

is formed to bal ance substantially aroun% the rotation shaft. Therefore,
when a 2 conpl etely |inear

i npact is appl icshptetele dinskrapRacatisappiiRa toitHeAg! i Qgﬁsfétﬁ%se,qi!ﬁ‘%' y.
exerted to the actuator portions provided on both sides of the rotation
shaft, thereby impatti fbrieiizg eyhel BE etk 0d Hoath@N2EdhatbR pofiidan, a small
| nhal ance due to general variations in the production process
- 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.r To attain protection against the above-mentioned



of the actuator does not cause such a large inertia force that a
non-driven | atch mechanismis disengaged by a conpletely | i near i npact.
Since a Conver(fBBﬂzert ary actuator is configured to fi ng&Wrebdbe
around its rotation shaft, it tends to be noved by an inpact or
acceleration causing a force particularly in ..the rotation direction
thereof. Therefore, the actuator is required to be provided with a
mechani sm for protection against an inertia force caused by the inpact in
the rotation direction. 1The rotary actauator is structured to easily

rotate around the rotation shaft by drawi ng_an arc over the surface of the
di sk. _Ther effFPECt$ hi% PEPEEEEID ﬁ‘eﬁ%@ﬁéﬂ’i R37 PeefsREPRIF S EQ SRCUTRAY
magneti ¢ hea i.sposed .near the tip of _the a ator, from makin

unnecessary g‘Sﬁ- a Cf"vﬁ‘ftr’llat%ﬁ’é ags?.sop?ﬁifhce@_@?gis#ﬁnoYh’tJ‘rﬁ epgﬁ’t tion has

| ner eased Tl dfbn P S n8 alle U A0t C5feralank PRl CRUEEr § o smal ler

conputers. In particular, the;e conputers - sonetines u er'go | npacts
causi ng for ceeniantivhal bbeééOfbnlhé@fnion 1AAsUIEskd AnadEla3awsagdi tions,

during transportation or at the tinme of being shaken, bunped or dropped

I n some caseqFIG. 100 shidwiing tiio®tiacénidnoghiapinddee PabavieNsei7185¢9.
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



3 inpacts, a protection nechani sm has been proposed to securely hold the
actuator at a specific position while the drive nechanismof the disk is
not oper ati ngwohegiigganpl e, a conventional protection nechEITVPm/a093s
disclosed in the drawwng (FIG 11) show ng the invention of Japanese
Patent No. 2718573. This protection nmechanismis provided with an inertia
|l atch that tenporarily engages a projection forned at one end of the
actuat or when the di sk apparatus undergoes a strong force causing angul ar
acceleration in the clockwise direction4In this inertia latch, an inertia

thedi Zks2;&%&#529&@53&%5zﬁ?grt’ﬂ@;t?fﬁé@%riﬁi'?fs' Fiog aldtEne PeVRE 1 o
gener at ed iana%‘? es ttsi"?‘é- §d¥%&&%§eg§ éé]sep%ﬁ 8?%%[‘ $R eérprai}]’%r%gthand t he

i nertia body & act uar
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



external inpact force is such a low | evel that the nonent of inertia does
not exceed the prel oaded spring force, the conventional inertia |latch does

not function. As the disk apparatus is nade sma et the
needs of thewtolor(%/rgflz? he area for accommodating an inertia b(%%i?&fog}rawg?

generating the nonent of inertia becones nore restricted because of
limtations in space. Therefore. in conventional disk apparatuses, it is
nore difficult to have a configuration wherein a generated nonent of

i nertia exceeds the prel oaded spring farce. On the ot her hand,

i nstead of increasing the nonent of inertia, it is possible to use a
met hod . of decPRe@itipnaiedisk apparatuses, capable of securely locking its 4

prel oaded spring force by nmaking the spring smaller. However, naking the
spring smal | é?'t‘é%ft%re§e§ﬁé'5¥%ﬁ% nthediggcthon vef [an Asppettfansewwhkabi lity,
assembling, t !efililnrbqatcitogoggee itsoa{;;gli.icetdi 'Cc)g’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
porticn,

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



etc. Therefore, the problem of non-operation in the

conventional inertia latch at the.tine when a | ow|evel external i npact
force is appl merhoiss1zseri ous particularly for ultra- conpacPCHiE00@0938
mechani sms having one inch in dianeter for exanple. A

prot ecti on nechani sm has beéen di sclosed in the Japanese Published

Unexam ned Patent Application, Publication No.. Hei B-339645 to solve the
above- nenti oned probl em of non-operation at the time when a | ow| evel
external inpact force is applied. . Thi& protection nmechanismhas a

tic latch ' tic f , -besid ' tia l|atch. Th
mechani sm | SRERELET SR IAVEF 1RO AREL BRI FROVIHRRITE oFRFh AR 1 or ces
f all | | s .l ] ' ' | I : , th
protecti on midkaRpY Hdlikradle py' i} FefBion ol ok P ol sendlicHRL 1N
production cQgly EP&nh&Ee F4GBeR pAbaMt thR! tihe dMQdedhefogechani sns of

the inertia latch and the magnetic |atch cannot be nounted I n nore

ultra-conpact disk appaeadiieapparatlsSeECOARDrIzehtVENIEPYon

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.

¥ .A-aisk 'appara'cﬁs in accordance with the present

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



Accordingly, an object of the present invention is to provide a disk
appar atus, although sinpler in structure than _
5 conventi onakyglesfizgppar at uses, capabl e of securely | ocki n@cirireoo/asssuat or
regardl ess of the direction of an inpact force when the inpact force is
applied to the disk apparatus at the tine of non-operation of the disk
appar at us. Anot her object of the present invention is to
provi de a disk apparatus having a sinple configuration and bei ng capabl e
of locking its actuator by securely respbnding to even a |owlevel inpact
force. In order to attain the abovg-negtioned objects, a disk
FHR

appar atus i nt&&ﬁ'm@c\ﬁtﬁ'ﬁnt We?@ﬁ't‘aﬁﬁfeﬂ conpri ses:
a head for writing dat g‘é% BobR%s teaix{eeicﬁéqﬂar%%h%fe%r RyaBedithE Ahgbe’

readi ng data fromthe a recording are
: 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



an actuator for holding and noving the head over the data recording area
of the disk and havi ng an engagenent finger portion, act uat or
drive device {@o@iike¢/i Ng the actuator, act uat or pamarPeoTEBDNIS
control neans f or controlling the novenent of the actuator with a
friction force at the tine 'of non-operation of the disk apparatus, and
an inertia latch |lever rotatably supported on a support shaft near the
outer peripheral portion of the disk while keepirng a weight bal ance and
havi ng a hook capable of engaging the ®inger portion of the actuator,
wherein Qok of the inertia |latch | ever engages the flnger

portion of tRE & &8?61‘1%1113?‘% Yeves ?ﬁ the (fishefRRF AT SR diment

6 inertia Igt_ch | ever is rotated around the support shaft -by

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:

e 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;

FI1G. 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



airfl ow generated by the rotation of the disk to di sengage the hook from
the finger portion at the tinme of operation. The di sk appar at us

of the presentwdé%sﬁ{}%i on configured as described above hasgggg#@@?% unber
Si

of parts, is € in structure, and can securely lock th even
when an inpact is caused outside the disk apparatus at the tine of

non- oper ati on. The head of the di sk apparatus in accordance
with the present invention nay carry out both witing data and readi ng
data. OF course, a head capable of carryi ng out either witing data-or
reading data is applicable to the present invention. A di sk apparat us
I N accor dancefwthd dilsk pppseatus ioffvEmbodimeat 2not her aspect conpri ses: a
head for witing data on the data recording area of a disk or for reading
data- fromthe data rect¥@i &g isramenlarged plan viemsheving the dcihbtyli ng and
novi ng the head over the data recording area of the disk and having an
engagenent fPhRgEhe inertignlakrh deverind patvstrnting Eeeionpuatitenaof od,
actuator drive dgvi ce for gri vil;:g: Lh . act ugtor, act uat or
moverment contP8I G APPAERTLS i 5T ?ﬁ’d"ﬁ% ‘movenment of the actuator with a

friction force at the Isfém 19 fis 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



non- operation of the disk, and an inertia latch lever rotatably
supported on a support shaft near the outer peripheral portion of the disk
whil e keepi ngoaosm2aght bal ance and havi ng a hook capabl e FCTORYMGIIZg

7 the finger portion of the actuator, wherein t he hook of the
inertia latch | ever engage$ the flnger portion of the actuator at the tine
of non-operation, and the inertia latch lever is rotated around the
support shaft by airflow generated by the rotation of the disk to

di sengage the hook fromthe finger porltdi on at the tine of operation.

The di sk apparatus of the present invention configured as described above
has reduced Yﬂﬁﬂﬂ%SKOPPB%F? s g E@P?ﬁﬁﬂénFn Structure, and can securely |ock

t he actuator even Level for.ce i,s caused- out e the disk
apparatus at the ti rre 01G nioér)l%ﬁg’r é‘tlarﬁ BLah¥ilh hionity el AL SLTS

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



Wiil e the novel features of the invention are set forth particularly in
t he appended cl ains, the invention. both as to organi zation and content,

will be bette tood and appreciated, along with othe ' and
features thergvé*@gﬁz?)m the follow ng detail ed description ?gﬁéﬂ;}(ﬁ{&é‘és
conjunction with the draw'ngs. BRI EF DESCRI PTI ON OF DRAW NGS

FIG 1 is a perspective view showi ng the configuration of a disk apparatus
of Enmbodinment 1 in accordance wth the present i-nvention; FI G
2 is a plan view showi ng the maj or confiyguration of the disk apparatus of
Enbodi ment 1 in accordance with the present invention; FIG 3

i s an enl ar geee flisk epparatusviofgEmbrdigientntt y

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

Prefgrred 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 apparatus 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



8 of the inertia latch lever of the disk apparatus of Enbodi nent 1;
FIG 4 is a side view showing the inertia latch |ever of the disk

appar at us of wolagshizent 1; FIG 5 is an enl ar gerC1piPea/posew
showing the vicinity of the inertia latch lever and illustrating the
operation of the disk appadratus of Enbodi ment 1; : FIG 6 is an

enl arged plan view showing the vicinity. of th#e inertia latch |ever and
illustrating the operation of the disk apparatus of Enbodinent 1;
FIG 7 is an enlarged plan view showingl¥he vicinity of the inertia latch

ever and i1 Lyshedlid Ge! BRo0REEAH AN101a ralifie S AR ALY SRl gbOdi Ment

1; I's an enlarged pla I ew show ng evicifnity of the

inertia |at Cﬁyh&ﬂﬁf-l%@dzhb'éﬁﬁeﬁat | N ikheagieer atdik @tivd hgsdh H¢sppparat us
of Enbodi ment 1; FIG 9 is an enlarged plan view show ng the

vicinity of usbe dsnariécordnghmé@Med anfdthn hétisdtioat Bngn taheaspar.attan of the

di sk apparatus of Enbodi nent 1; FIG 10 is a plan view show ng

t he maj or codfisly?r s dohven 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 follower
6 are installed near the tip (near the lower end in FIG. 2Z) 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
bloo_:{g, 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 9 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



of the di sk apparatus of Enbodi nent 2 in accordance with the present

I nventi on; FIG 11 is an enlarged plan view showing the vicinity of
the inertia latch |eyer and illustrating the operation of |

appar at us of BALOGHAR Nt 2; FIG 12 is a side vi e\%/eg/ﬂgdv(\’nﬁﬁggsthe
Inertia latch | ever ' 9 of the

di sk apparatus of Enbodi nent 2; FIG 13 is an enlarged pl an
view showing the vicinity of the inertia latch lever and illustrating the
operation of the disk apparatus of Enbad nment 2; FIG 14 is an

enl arged plan view show ng the vicinity of the inertia |latch | ever and
i | lustrating ¢rashopeomilBorengfof the capsk sippar dsufpyledrhadividndrcal
FIG 15 is an enlarged plan view showing the vicinity .of the inertia |atch

| ever and i||eAa5tdC RgteTi@lopRiaks gRcfed 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



t he di sk apparatus of Enbodi nent 2:
view show ng the vicinity
operation of wdwgysiizsk apparatus of Enbodi ment 2;

FIG 17 is an enlarged plan view showng the vicinity
lever and illustrating the ‘operation of
FIG 18 is a plan view show ng the major configuration

2,

the disk apparatus of Enbodi nent 3 in accordance with the present

i nventi on;
vicinity

di sk apparatﬂs of Enbodi nent 3;

FIG 19 is an erl4arged plan vi ew show ng the

of . the inertia latch lever and illustrating the operation of
FIG 20 is a side view show ng

PCT/JP00/00938
of the inertia latch

the di sk apparatus of Enbodi ment

FIG 16 is an enlarged pl an
of the inertia latch lever and illustrating the

of

t he

the inertia latch | evgJ +0f ¢4 D& \ﬁ%l %Elé}Pp&r he'SaLdk %QQ%EE%%BI nertia latch

FIG. 21 is an enlarge

DanV e OW ng the viclnhi

lever and i 'émmkhegltmlow aliannh.

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



10 the di sk apparatus of Enbodi nent 3: FIG 22 is an enlarged

pl an view showing the vicinity of the inertia latch lever and illustrating
the operatio f di sk apparatus of Enbodi ment 3; 23
is an enl ar ggg%r? /g{nl%\ii ew showing the vicinity of the i nertlpgr/ 6{’{”8@ ever
and illustrating the operat'ion of the disk apparatus of Enbodi nent 3;

FIG 24 is an enlarged plan view showing the vicinity of the inertia latch
| ever and illustrating the operation of the disk apparatus of Enbodi nent

3; FIG 25 is an enlarged plsan view showing the vicinity of
the- inertla latch lever and illustrating the operation of the disk

appar at us ofdsfinedi @snthg; direction in WF%G’ Pige jactyagpzn 3ymeves Haw ng t he

maj or ~configuration _of_the di sk apparatus of Enbodi nent 4 in_accordance
wth the  prRRSRREIEHERA pAzon the outside ce Gisk ontR Bhe Hg8d dithn vi ew

show ng the ylcidlbbte P HHIChbBET BobRld Le! BYETaBN Yy b Y3Lr B 08 I e
operation of
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 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 not 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 1l instantaneously rotates

counterclockwise relatively. The inertia latch lever 11 then



t he di sk apparatus of Enbodi nent 4; FIG 28 is a side view
showing the inertia |atch lever of the disk apparatus of Embodinent 4;

FIG 29 is aRy§hsifzged pl an view showing the vicinity of tpeguspdsedsga | atch
lever and illustrating the operation of the disk apparatus of Embodi nent
4, FIG 30 is an enlarged plan view showing the vicinity O the-
inertia latch lever and illustrating the operation of

11 the disk apparatus of Enbodi ment 4; ' FIG 31 is an enlarged
pl an view showi ng the vicinity of thesinertia latch | ever and

il lustrating the operation of t he di sk apparatus of Enbodi nent 4;

FIG 32 is VeS| drtkh THraimirRf9RoRf g e Raoki €3 Makes 6PRtaR: MHéPtia | atch

ever- and | LSELALLIGoERE0RY 8L 2lrudddf §' cleaBREr S £ (aodi e

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



FIG 33 is an enlarged plan view showing the vicinity of the inertia |atch

| ever and illustrating the operation of the disk apparatus of Enbodi nent
4. -1t will be recognized that sone or all of the Figures are
schematic repf¥Y@&¥12t i ons for purposes of illustration and P%@Pﬂ'g(fo’”

necessarily depict the actual relative size.s or locations of the elenents
shown. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Preferred
enbodi ments of the disk apparatus of the present invention will be

descri bed below referring to the accoqganying drawi ngs. << Enbodinent 1
>> A di sk apparatus of Enbodinent 1 in accordance with the

present i nveirpaet wbtdtimn desecei bedippyiadi g theCaiskt &phratushI G 1.is a
perspective view showi ng the configuration of the disk apparatus of
Enbodi ment 1 in accor ¥ampetiie icouhtemtlocknise iimpagti potatElod £8rés im pl an
view showi ng the major parts configuration of the di sk apparatus of
Enbodi ment 12PPHied e 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



12 apparatus of Enbodinent 1 is a nmagnetic disk drive having
dynam c-1 oadi ng system This nmagnetic disk drive has a disk 2 wused as a

recordi ng medigdgepiidgan actuator 3 on a base 1. The disk 2pig/blolo¥RE O
rotate by a spindle notor 4. A magnetic head 5 for witing data on the

recording area of the disk 2 or for reading data fromthe data recording
area and a camfollower 6 are installed near the tip (near the | ower end
in FIG 2) of the actuator 3. The cam foll ower 6 nmakes contact with the

upper surface of an oblique block 61 ofga ranp 7 at the tine of
non-operati on of the disk apparatus to hold the actuator 3 at a

pr edet er ni neBOTRIGHELINPT TRt IHgeEhe Maghe bl o healeS dxomgRieking sert&at whi ch
makes -contact with the camfoll ower i_,s formed to have a.down gentle

sl ope towar dw#?é tgﬁesﬁ“f.%a‘ﬁ\? ‘T‘J‘né: iﬂ%’gbfz' non-operation, the camfollower 6
I s supported by a r eCESs fo e r. .ac f. th l,i gue bl ock
61. The actuator 3 is sl}ﬁp%’?%gaeg%%%p?g/%@gsﬁ%&g% "e'?ién)c& %Lgx?%fr)iq e:ﬁs so t hat
the magneti cgedi@athed Uhae 2Hs8MhaRV Bhe NSKSHPF ALY of EntdatheRY 1 he known

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_mlocking position (the position shown in FIG. 9). 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 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



control by the nutual electromagnetic action of a magnet 9 and an actuator
coil 10. The actuator coil 10 and the magnet 9 together forma voice coi
notor. This voice coil notor rotates the actuator 3 to poSigd

magneti c head™® %% desired position over the disk 2. l’Elr;')‘i;'mtmla%rsash
stops 13 and 14, provided on both sides of the actuator 3, are used to
control the rotation range of the actuator 3 by making contact therewth.
In addition, the crash stops 13 and 14 serves to relieve an shock at the
time of collision.- The 13 crash
stop 13, one of the crash stops, is forggd of a cylindrical elastic
material and is secured to the base 1. The crash sto 14, the other crash
stop, -i s forcedfiguratiieas aprhege afdherhnvedmeniiphed Fmbpdirensi 5 3Feed on
the .base 1 in a bent pre-logaded conditjon. , Referring to FIG

2. an inerti gepﬁgiqpqeg\,gy 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.



di sposed near the actuator coil 10 outside the outer peripheral portion of
the disk 2. FIG 3 is a plan view showng the details of the inertia latch
l ever 11 in g gersgiggce with Enbodi nent 1. As sREWIPGOMQOPE G 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 41l (on
the side wherein the actuator coil 10 is disposed) is provided with a

bent hook 43 and a guide portion 44 fornmed concave at the face opposed to
t he actuator coil 10. The eoertia latch lever 11 is rotatably

supported by the shaft 12 which is secured by press fitting on the base 1:
and the inertia |atchFLESer the PRenaiian Qfythe inerdhe HtIheeYsRHLL and | ef t

si des- around the shaft 1 ceen . FLG .is.a side view of the inertia
e Tevar Leidbes 1860 S is dqescrantion,in aepdied P Re rdahete the®s.
Referrin t I ’Rﬁr.%h i ndi_cat i.S. formed
concave gor r%ggoa%&a%gt\;}mgt t §ﬁ§p§$€%iltf‘§ei‘%§t°§?°£% p %Fe:f:ﬁgp%rg%{i on of
the disk 2. spparatud 1QWnb@CEpaEAnRr in Vtnd2 orded wnaliet PRe GBS 8l part of

this concave tace receives alrflow generating around the disk 2 at the
rotation ti s mjt téweatdingk 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 tﬁje’"position shown in FIG. 11 or FIG. 13 or an intermediate
position therebetween,
# °  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



14 2. Next, the operation of the disk apparatus of Enbodi nent
1 will be described. First, the operation of the inertia |atch
lever 11 is {gglsifagd.- This description is applied in the casepimes the
di sk appar at us unéergoes an inpact force causing acceleration and

cl ockwi se rotation as a whole (hereinafter referred to as a inpact
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 show ng
ordinary conditions while the disk appaatus is not operating.. FIG 3

shows a condition wherein the finger portion 45 of the actuator 3 nakes
contact wit FFECgRPERLYLAS 6F Blze FFctupEor ndrisee FiGchl3kbvelnlthis| G 5
shows a cpnditi%n er%gn thggggler gqrtion 45 i s disposed. at a position
in which it CoRAEh e thRAD, Y&t fhednerthadatgh 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
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11. Wiile the disk apparatus is not operating, the inertia
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or FIG
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position opposing to finger

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 df 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



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
counterclockwi se, and is formed to extend fromthe arm 41 LandaghidosEti on
opposed to t WOMHRS ion of the finger portion 45. And, the guide portion
44 formed at the arm41 is' |located at the position so as to be pushed by a
part of the finger portion 45 when the actuator 3 rotates cl ockw se.

In the case.where-the inertia latch lever 11 is in the condition shown in
FIG 5. the hook 43 of the inertia latchs lever 11 is located at a position
in which it can engage the finger portion 45 of the actuator 3. The
actuator 3 ieomplatedly prheentingdhebmagmediict headadn (fselel BILr X0 )arfdomhe ranp
7 so that the magnetic head 5 does not nmove to the surface of the disk 2.

Therefore, ewafing comdagitswidpfdeasustase ofnsheydiskicdd-goes a i npact

rotation force causing . a force in a.rotatjon directjion, the actuator 3 is
| ocked and does not rdiSit. the operation 9 tpﬁeiﬂ%%l%ﬂ@?:ﬁhtjrfé"ﬁrné”i a latch

posi tion ' bethemner kel in B8 dad B 14T sk ShFhrak of BAeRelReRE. " o1
PP oL 1%, ATFSPANRR LR s StnLimachs) AR A 3912 Hilktng.
' FIG. 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 is 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



countercl ockwi se relatively. The inertia latch | ever 11 then

16 noves until the inner edge of the hook 43 makes contact with the
finger portiqgoffsiefs t he actuator 3 (see FIG 5); In this porihioe6ss the
hook 43 of the inertia latch |ever 11 engages the finger portion 45 of the
actuator 3, whereby the actuator 3 is |locked so that the magnetic head 5
does not nove to the surface of the disk 2. VWil e the disk
apparatus is not operating, the cam follower 6 of the actuator 3 makes
contact with the ranp 7 (slope way), wAéreby a friction force generates

to the d skeaphLrRISoRe e Thota h, HF peoRBRehoR e Bkl AEe ol &
oL Tehes! EoBfeldhyicns ol JUR Sy Rt b0 el el
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 is 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_shaf£ 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 shépe 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



means, such as a spring, or friction neans, for controlling the novenent.
Therefore, the inertia latch lever 11 is instantaneously rotated

countercl ockv‘g@%ﬂéﬂ@t ively by a small cl ockwi se i npact ro;,g}lgﬁlam%g?g ceto
a

t he di sk app Therefore, when the disk apparatu

Enbodi mrent 1 undergoes a |rrpact rotation force, the inertia latch lever 11
rotates counterclockw se earlier than the actuator 3. This conpletely
prevents the hook 43 of the inertia latch lever 11 from not engagi ng.

- Next, the operation of the disk apparatus of Enmbodinent 1 is

descrl bed when It undergoes a counterclockwi se inpact rotation force while
it is not optheitdisk 2.FIGs. 6 and 7 are plan views show ng conditions
17

wherein a countercl ockw se .
i npact rotation force Nextapphe cebenatiine of stheadiskaapparatus of When

t he counterclockw se i rrpact rotation force is
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
latch 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 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.



applied to the disk apparatus as shown in FIG 6, the actuator 3 rotates
cl ockwi se relatively to the disk apparatus, and the side face 48 of the
actuator 3 c Jt;bé?ﬁ%zs‘"’ith the crash stop 13. In the case of per/roumnmbs

I npact, the actuator 3 stops at the position shown in FIG 6.

| f the di sk apparatus undergoes an excessive counterclockw se inpact
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 13zgand this force nay be sonetines

| arger than the- friction force between the camfollower 6 and the ranp 7.
However , V\hehntlhé:bm §Rn%&ﬁ)§P§H%n 3 Eibeuredmt the ﬁééﬁgﬁj%?’sfaFﬁl af the

Iargelnpact tatlonf t cor ner. FIG 6) of the
finger porti 8 4% ’f)’ifs‘ﬂ’e 8 gﬁ’%le" Fogaﬁ gﬁfe‘ieﬁe%??ner’fl}eaq REBR | ever
11., thereby t co Joly Thi s
condl tion i spéﬁ£ﬁﬁ - EPGfE%ﬁé& Ret égrlﬁpngé’?égél 8}191 l)'Jlﬁk‘géner :%\34 ?gf'ch | ever
11 rmoves frophoR0ki3 E£6m Einbﬂ&%&étﬁ.@nbyoﬁw kefe |dutRack BARAL LdAhakokNdi Cat ed
by solid Iines. As a result, even if the disk apparatus wundergoes a | arge

| npact rotatpon force, and the actuator 3 is attenpted to be bounced back

count ercl ockwi se, the finger
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.

R 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
fol],.ov;ze:r: 6 c;f.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



portion 45 of the actuator 3 engages the hook 43 of the inertia latch
| ever 11 as shown in FIG 8. This prevents the counterclockw se bouncing

novenent of t tuator 3, thereby
18 ‘s'gr?%\}g‘ﬁtl ng the magnetic head 5 from nmaking cSTTARIORP 1t 1 t he

conpl et el _ _ \
surface of the disk 2. Next. the operation of the inertia |atch

lever 1] is described in the case that the disk apparatus of Enbodinent 1
is operating, in other words, while the disk 2 is rotating. FIG 9 is a
plan view showi ng the condition of the inertia latch lever 11 at the tine
when the di sk apparatus of Embodi ment |27s operating. Wi | e

the di sk appapgistdsS QHEM abtddbort Be:di $odvale e §NAVE DL 1AL QUS4 ner at ed
around the diggéZ by the count erci oékv% se rotation of i ﬁe _dlasL esdzq’gs shown
in FIG 9. Thhé 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



airflow applies a clockw se rotation force around the shaft 12 to the
airflow receiving portion 42 of the inertia latch lever 11. For this
reason, the LRfglshde! atch lever 11 is noved to an unl ocki rgTEBEVWIBN (T he
position shown in FIG 9). As a result, the camfollower 6 of the actuator
3 can freely rotate over the disk 2 away fromthe ranp 7. Therefore, the
di sk apparatus of Enbodinent 1 can stably carry out recordi ng/playback on
the surface of the disk 2 by using the magnetic head 5 di sposed near the
tip of the actuator 3. << Enbodi nent 28> Next, a disk
apparatus of_ Enbodi nent 2 in_accordance_ w th the present invention wll be

descri bed r faRgenhan thegfrictipn foxge beftueen Fhes campfatlonezinbsitshi ng t he

RSO N I TR R E T ET DR S

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



19 configurations as those of the above-nentioned Enbodi ment 1 are
represented by the sane nunerals, and their redundant detail ed

descriptions are omtted. The di sk apparatus of Enbodi nent ' nam c
| oadi ng magndY? 8Ptk drive. The configuration of the di skg%g%g;o?/g?g%/ of
Enbodi nent 2 differs fromthat of the above-nentioned Enbodiment 1 in that
the crash stop 13 is omtted. |In other respects, they are the sane with
each ot her. FIG 11 is a plan view showing the details of an
inertia latch lever 111. The inertia Ia% h | ever 111.has an arm 141 and an
airflow receiving portion 142, and is s %ported by the shaft 12 which is

secured by pge&gividd pdgt2én (012 &M %8e inerthe Ndtknofeddie28t M ¥ AR the
side wherein the actuator coil 10 is disposed) is provided with a hook 143

and.a gui de peason) thsldneThtailetich detvert (A1l deemoddd tics ahotunledlifig
supported by the shaft 12, and is balanced in weight on the right and left
si des aroungoshtiemdfthe position shown in BIG. 23) . sAg asreisulti.chhefcamhe

inertia latch | ever 111 of Enbodinent 2 as viewed fromdirection A of FIG
11. Referrin§olievesr & of2 thegeiyptgeds peatt if5fedY TPt OVerathatddskl ever

111 1's formgd Concans, oL 2R nep L L e 2R 0 hg. Sut &
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



peri pheral portion of the disk 2. The airflow receiving portion 142 for

at the central part of this concave face receives airflow generating

around the disk 2 at the rotation tine of the disk 2. Next ,
Eeéido%‘fn@ppar atus of Enbodinent 2 will be descrridradosnosss
|

operation of th .
rst, the operation of the inertia latch lever 111 is

20

descri bed. This description is applied in the case where the disk

apparatus undergoes a inpact rotation force while the disk apparatus is

not operating, in other words, while the disk 2 is not rotating. FIGs.

nmed

t he

11

and, 13 are plan views showing ordinary cgnditions while the disk apparatus
Is not operating. FIG 11 shows a condition wherein the finger portion 45

of the actuat
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arm 341 (on the side wherein the actuator coil 10 is disposed)
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. This 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

Oportidinkes, caid aetsupchtedaygtthdespefit lan hée eiptdfetheerti a
111. FIG 13 shows a condition wherein the finger portion



45 is disposed at a posftion in which it can engage the hook 143 of the

inertia latch lever 1Il. Wile the disk apparatus is not operating, the
inertia |l atchwooessizb! | is usually |ocated at the position gdrawosdosssFl G
11 or FIG 13 or an internediate position therebetween. In the
case where the inertia latch lever Ill is |located at the position shown In

FIG 13, the inertia latch lever 111 |ocks the actuator 3. Therefore, even
if a inpact rotation force is applied outside the disk apparatus, the
actuator 3 does not rotate. 31l n the case where the inertia

|l atch lever 111 is |ocated at the position shown in FIG 11 or an

i nt er nedi at e thgoiRentde Batokeieviere3pbsi Whke theodhsk ramia@atuglianstl3, and
when the disk_a a clockw se inpact rotation force as a

ggglat us ung oes ‘
whol-e, the i RBF B HRe 9 ﬂf‘ai fBtlaMetnddlsty usunldyedocated at
count er cl ock £¥%ﬁ% r . nper q% of the hook 143 of the
inertia |at c\r‘%&‘ Y Eﬁ %%%g(ft 9\% h ﬁé bo' & an intermediate
position therebetween.
In the case where the lnertia 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,
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



21 finger portion 45 of the actuator 3 (see FIG 13). In this condi tion,
the hook 143 of the inertia latch | ever 111 can engage t he fin%er ortion
45, thereby pWevedkithg t he countercl ockw se rotation operﬁ??%ﬂ’@?3$he
actuat or 3. Wil e the disk apparatus is not operating, the cam
follower 6 of the actuator 3 makes contact with the ramp 7, wher eby a
friction force generates therebetween. Therefore, even if a small inpact
rotation force is applied to the disk apparatus, the actuator 3 is
prevented from being rotated by t he iﬁ%act. On the other hand, the

inertia |atchyd qyhctl | onSthe MineR! A¥hECERY idL 20 2CPEE G 3eBEr THANEg SUCh as

a spri.ng, or riction nmeans, for controlling the novenent. Therefore, the

inertia | atchot @iRfviddd wHth Nl dneafeditid heafbat fibh aBOWNEFFOIPClow Se even
when a small cl ockw se inpact rotation force is apple ed to the disk
appar at us. SEnbetiidmemeans, fioracantrolliof thebhodvesatt 2 Therefdregutiel as
descri bed above, the inertia | atch lever Il rotates counterclockw se
earlier thanieertia Jetghtbevex 3tieiebinstapsaneonmly Fotaited 45 never fails

t o engage t he hook 143.
counterclockwise relatively even when a small clockwise impact

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



Next, the operation of the disk apparatus of Enbodinent 2 is described
when it undergoes a counterclockw se inpact rotation force. FIG 14 it a
pl an vi ew showogisfize condi tion wherein the actuator 3 is rotepatretoodesgkw se
relatively to the disk apparatus at the tinme when the di sk apparat us
under goes a counterclockw se inpact rotation force. As shown in FIG 14,

the actuator 3 rotates clockw se and collides with .
22 the crest portion 146 of the hook 143. In the case of a normal i npact,

the actuator 3 stops at the position shaan in FIG 14 1In the _
af orenenti oned Enbodi ngnt_ 1, the actuator 3 nmakes contact wth the crash
stop 13, whereby its s %pﬂﬁogfj‘ﬂ‘ﬁpﬁfgaﬁéﬁe??ﬁmm?ﬂtt‘héméﬁ§ﬂo%ﬁ)p§ar atus of
o oD AL ShuRPhAL e sPoe kS SR ah i et
elimnates 3 ji5 pounced 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.



the need for the crash stop. I f the disk apparatus of

Enbodi nent 2 undergoes an excessive countercl ockw se inpa L.on
force, the aQe¥:#26 3 is bounced back by the slight el ast%ﬁ"?ﬁgﬁnbﬁhe arm
141 as the result of the collision. This force may be sonetimes |arger
than the friction force between the camfollower 6 and the ramp 7.
owever, when the disk apparatus of Enbodi nent 2 undergoes this |arge

i npact rotation force, the corner porthgn 47 (see FIG 14) of the finger
portion 45 pushes the guide portion 14 of the inertia latch |ever 111. As

a result, the inertiawhahCthe |®¥RI apgdratalal s Sopertitiag ¢! ek \Wise1odhi S
condition is shown in FIG 15. Referring to FIG 15, the inertia |latch

| ever 111 nawesn by cmryess tisogelkratddcatachdythler dkex 1 ibyesheo position C
indicated by solid lines. As a result, even if the di sk apparatus

under goes a coanger¢igeiniseoratationf of cthe fdsgkt Reasictheapoin FIG 33t enpt ed
to be bounced back countercl ockwi se, the fin ortion 45 of the actuator

3 securel y @RgAGEFRYY ABRLICM3 Frockytge Fﬁ&ﬁ?gém CR 2 FBf 340£19W shown in
FIG oi0 T-cBLGYSorelE 59U EAELQSKNL 29 IRUIIAL §11 | NESThYZ 0" 2

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



23 conpletely preventing the magnetic head 5 (see FIG 10) from making
contact with the surface of the disk 2. ~ Next, the operation of
the inertia | gghshéer 111 is described in the case that tier/shocéosss
apparatus of Enbodinent 2 is operating, in other words, while the disk 2
is rotating. FIG 17 is a plan view showing the condition of the inertia

latch Jlever IIl at the tinme when the di sk apparatus of Enbodinent 2 is
oper ati ng. Wil e the disk apparatus is operating, the airflow
shown by arrows is generated around the3di sk 2 by the counterclockw se
rotation of the disk 2 as shogwn in FIG 17. This-airflow applies a

cl ockwi se r o@6i beer Jrade opViREs f ¥ dhe ﬁ%%%%&%ﬁ?%?%#%?fth? he
inertialatch |l ever 111- Therefore, the-inertia latch lever 111 is noved to
an unl ocki ng § *S{the position shown in FIG 17). As a result, the

cam foll ower 6 of the scé&%tr%ﬁngaqﬁ&hf{h%e bg%g%?% n*{@‘e% %gske 21: away

from the ranp 7. theréftore appara n
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
ﬁiagnet 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-operation. 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



stably carry out recording/playback on the surface of the disk 2 by using
the magnetic head 5 di sposed near the tip of the actuator 3. <<

Enbodi ment 3 WO0051126lext, a di sk apparatus of Enbodi ment 3 iPETAROMHEnce
with 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

di sk apparatus of Enbodi nent 3. The conponents of Enbodi nent 3 having the
sane functions and ' 24
configurations as those of the aforenenBfoned Enbodiment 1 are represented

by the sane d #}_%I 1L ALI0 o he di sk
appar at us of Q%ﬁ%ﬁ%ﬁaﬁggé éyngmhgsﬁf%é%%gggﬁgg%%ﬁec rg&% %Eg%?gev‘e. The
tuﬁnf i gurati opcebrdityidi. skt 2BPaK@indsdotndTRed EBPndedlidifghs faom that of
e .
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.



af orenenti oned Enbodinment 1 in the configuration of an inertia |latch |ever
211 and the shape of the engagenent portion of the actuator 3 engaging the

inertia | atch iveweas12¢1. | n other respects, they are the sa | ch
ot her. FIG 19 i.s a plan view showi ng the detail rspégwp{'%é&%
inertia latch lever 211 of the disk apparatus of Enbodinent 3. The inertia
| atch | ever 211 of Enbodi mnent 3 has an arm 241 and an airflow receiving
portion 242, and is supported by the sha:ﬁn 12 which is 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 proepfedswith a hook 243. The inertia
latch l-ever 211 |Is rotatably supported by the shaft 12; and the inert' a
latch lever 211 is ballan@edirk agpaiatuencomerigigigt: and | eft si.des around
the shaft 12. FIG 20 is a side view of the inertia latch |ever
211 of Enbodi nent 3 a® heeektPnd wohting dgtrorn Aadfl §a1@ regor@uieareag to

FIG 20, the shaded portion of the inertia |atch_ lever 211 _is forned
concave corre%ﬁ)c?néﬁlﬁg GF 1% FeadfBgedafie £F8motttd dake FRAF LD GFeRoN of

of thi s concave race r SRAsattd it Re it rmti T bRl oRfER e "t he
rotation timgffa 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 rot_atably supported on a
support shaft near the. outer peripheral por_tion of said di_sk
while keeping a weight balance and ﬂaving a hc-:ok .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 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



25 the disk 2. Next, the operation of the disk apparatus of

Enbodi nent 3 will be descri bed. First, the operation of the

i nertia | atchwbeostizell is described in the case where th&cCuieleoegspar at us
under goes a i npact rotation force while the di sk apparatus is not
operating, in other words, while the disk 2 is not rotating. FIGs. 19 and

21 are plan views showi ng 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 38corner portion of the hook 243

formed at 't bR dd P eRhabiify hfibds Bo prbglil thefvetibhe JF fudd-tllite 2
condi ti on erein e |%ger p0|pt I on § of the actuator I S-di sposed at
a position in which 3itacARxeBgsahtuReiR08kedAthrle With idgfik &, atch |ever
211: Wiile the disk apparatus is not operating, the inertia latch |ever
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:tat;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_ a disk or for reading data from said data recording area,

an actuator fof holding and moving said head over said

TE e

data recording area of said disk and having a finger shaped

UL



211 is usually located at the position shown in FIG 19 or FIG 21 or an
I ntermedi ate position therebetween. In the di sk apparatus of
Enbodi ment 3, k 243 formed at the arm 241 of the in j h

| ever 211 is V%@g/f;el i at the position opposing to the fi nge?bg}oﬂolbgﬁgﬁ.
This hook 243 is disposed at the position to be engaged with the finger
portion 45 when the inertia latch |ever 211 rotates counterclockw se, and
is formed to extend fromthe arm241 in a direction opposed to the
direction of the finger portion 45. Thg tongue portion 15 is formed on an
end portion of the actuator 3. the opposite end of which the nagnetic head
5 is provi detigaging member and a tongue shaped pushing member pzejephthd t he
tongue portion 15 is formed at the side surface of the end portion facing
the-inertiadikech teder 211. The tongue portion 15 is formed so as to

extend in the directi grc]tggtég edrive 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



hook 243 from the above-nentioned side surface of the actuator 3.

In the case where the inertia latch lever 211 is |ocated at the position
shown in FI GWQW/Sik6 ¢ t he di sk apparatus is not operati ngPCHIROPMEE | a

| atch |l ever 211 | ocks the actuator 3. Therefore, even if a inpact rotation
force is applied outside the disk apparatus, the nagnetic head does not
nove over the surface of the disk 2. On the other hand, in the
case where the inertia latch Iever:21é is located at the position shown in
FIG 19 or an internediate position b Puween the positions shown in FIGs-
19 and 21, ;adgh 46t a i aditSKo GRRBN 3 die A 8 hE ABihePo £ NBAKYD S tiTRACT

rotation force as a whol'e, the inertia latch |l ever 211 - 1nstantaneously

rotates coughed doagkel Sifaged pukNaly mbAbdhordiata agbpatat pashés saigesul t,
the inner edge of the hook 243 of the inertia latch |Iever 211 nakes

contact w t hodtkeo mogersaidr boain todd pobitivn dotwheialr s8id SwwekFn@ages) . In
this condition, the hook 243 engages the finger portion 45, thereby
preventing sadd HngereshepeRveRIAFSgaremReof the actuator 3. - -

Wil e the disk apparatus_ i s not oggrating, the cam follower 6 of the
actuat or. 3 makes cont%ct® fiSk gRRaFaffjF #0 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 X
leve:.has a concave face corresponding with the shape of the
oute;‘ peripheral portion of said disk to receive airflow

genei'gted by the rotation of said disk at the time of operation

of said disk.

A



whereby a friction force generates therebetween. Therefore, even if a
smal | inpact rotation force is applied to the disk

27 apparatus, the actuator 3 is prevented frombeing rotated by . the

i npact. On t h&@¥R126hand, .the inertia latch lever 211 is REIPHEFREded

wi th an energi zi ng neans such as a spring, or friction nmeans, for
controlling the novenent. Therefore, the inertia latch lever 211 is

I nst ant aneously rotated countercl ockwi se even when a snall inpact
rotation force is applied to the &li;ﬂ(Zapbaratus. Si nce the disk apparatus
of Enbodi ment 3 is configured as described above, the inertia latch

| ever 211 rotates countercl ockwi se earlier than the actuator 3. Thereby,
the finger portion 45 never fails to engage the hook 243. Next, the
operation of the disk apparatus of

FIG. 1




26- 4-02115:13  :DREW & NAPIER 185-5330694

Enbodi ment 3 is described when it undergoes a counterclockw se inpact
rotati.on force. FIG 22 is a plan view showng the - wvicinity of the
inertia latch lever 211 at the tine when the disk apparatus of Enbodi nent
3 undergoes a counterclockwi se inpact rotation force. Wen the disk

appar atus undergoes the countercl ockw se inpact rotation force as shown in

FIG 22, the actuator 3 rotates clockw se, and the right side face 48 of
the actuator 3 collides with the crash stop 13. In the case of a nornal
n shown in FIG 22. If the

i npact, the actuator 3 stops at th;po ztl
g62 excessi ve countercl ockw se

di sk apparatus of Enbodinent 3 und
| npact rotation force, the actuator
the crash stop 13 as the result of the collision. This inpact force nmay be

sonet i nes 28 larger than the
fri.ction-force between the can1foylomer 6 and ’
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28~ 4-02/15:18 DREW & NAPIER 55-533088 #
the ranp 7. However, when the di sk apparatus of,Enbodinent 3 éergoes
this large inpact rotation force, the tongue portion 15 pushes t he corner
portion of the hook 243 of the inertia latch |ever 211, whereby the
inertia |atch lever 211 rotates counterclockw se. This condition is shown
in FIG 23. Referring to FIG- 23, the inertia latch | ever 211 noves from
position B indicated by broken Iines to position Cindicated by solid
lines. As a result, even if the disk apparatus undergoes a | arge |npact
rotation force and the actuator 3 i; /ggﬁu to be bounced back - '
countercl ockwi se, the finger portio o the actuator 3 engages the hook
243 of the inertia latch lev-er, 211 as shown in FIG 24. This engagenent
prevents the counterclockw se novenent of the actuator 3, thereby ,
conpl etely preventing the nagnetic head 5 from naki ng contact with the
surface of-the disk 2. Next, the operation of the inertia |atch
| ever 211 is deschEﬁg inthe case that the disk apparatus of Enbodi nent

3 is operating, fe ds, while the disk-2 Is rotating. FIG 25 is a
plan view showing the condition of the inertia latch Ilever 211 at the tine
when the disk apparatus of Enbodinent 3 is operating. '

FIG. 4
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Whil e the disk apparatus is operating, the airflow shown by arrows is
generated around the disk 2 by the counterclockw se rotation of the disk 2
as shown in FM®0%H126 This 3irf|low applies a clockw se rot atFGTVPPUREE t o
the airflow 29 receiving :
portion 242 of the inertia Iatch | ever 211. For this reason, the inertia
latch | ever 211 is noved to an unlocking position (the position shown in
FIG 25). As aresult, the cam follower 6 of the actuator 3 can freely
rotate over the disk 2 away fromt e/r2n3r7. Therefore, the disk apparatus
of Enbodi nent 3 can stably carry di ng/ pl ayback on the surface of
t he di sk 2 by using the nmagnetic head 5 disposed near the tip of the
actuator 3. << E%E %bnegé 4 >> Next, a di sk apparatus of
Enbodlnent 41in a i an

-1




with the present invention will be described referring to FIGs. 26 to 33.
FIG 26 is a plan view show ng the major internal configuration of the

di sk appar at Ustfo?Fﬂ*BQdi ment 4. The conponents of Enbodi nent 4 having the
sanme functions an configurations as those of the aforenent PEREP00/00938
Enbodi nent 1 are represented by the sane nuneral codes, and their
descriptions are omtted. The di sk apparatus of Enbodinent 4 is a

dynam c-1 oadi ng nagnetic disk drive. The configuration of the disk

appar atus of Enbodinent 4 differs fromthat of the

above- nent i onedEzi bodi ment 3 in thag }/hg cl:]ash stop 13 is omtted. In

ot her respects, they are the sane wt'h each other. In the disk apparatus
of Enbodi ment 4. a portion of a hook 343 has the function of the crash

st op: FIEnLg:E i s7a plan view showing the details-of the inertia
| atch | ever 311 of fent 4. The inertia latch lever 311 of Enbodi nent
4 has an arm 341 and an airfl ow receiving
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30 portion 342, and is supported by the shaft 12. The tip of

t he' arm 341 (on the side wherein the actuator coil 10 is
di sposed) WO 00/51126 is provided with a hook 343. The i neriiraodosssch
| ever 311 of . Enbodinent 4 is rotatably supported by the
shaft 12 press-fitted and secured to the base 1, and is balanced in
wei ght on the right and | eft sides around the shaft .12. a
FIG 28 is a side view of the inertia latch | ever- 311 tl of

Enbodi nent 4 as viewed fromdirection A of FIG 27. Referring tl
to FIG 28, the shaded portion of the/iBedtia latch lever 311

is formed concave corresponding with the shape of the outer er
peri pheral portion of the disk 2. The airflow receiving portion
342.formed at this concave face receives airflow generating Fn

around the disk 2 at the rotation tinme of the disk 2. ck Next ,
the operation of the disk apparatus of er Enbodinent 4 will be
descri bed. ul t First, the operation of the inertia

| atch |l ever 311  ger is described. This description is applied in
the case where the dit di sk appar atus undergoes a i npact
rotation force while the disk ger apparatus is not operating, in

ot her words, while the disk 2

FIG. 9
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atic I S not rotatfng. FI Gs. 27 and 29 are plan views show ng

ordi nary conditions while the disk apparatus is not
operating. Fl G W2pisue shows a condition wherein the tongue
portion 15 of the actuator reby 3 makes contact w t RCFARI0geAsBr
portion of the hook 343 formed a if at the tip of the inertia

| atch lever 311. FIG 29 shows a aratt condition wherein the
finger portion 45 of the actuator 3 is . di sposed at a

position in which it can engage the hook 343 of

31 the inertia latch lever 311. WYl€ €nhd disk apparatus is not

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

In the case where the inertia latch I ever 311 of Enbodinent 4 is |ocated
at the position shown in FIG 29, the inertia latch I ever 311 | ocks the
actuator 3. Therefore, even if a inpact rotation force is applied outside
t he di sk apparat us

FIG. 10
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in this case, the nmagnetic head does not nove over the surface of the disk
2. On the other hand, in the case where the inertia latch

| ever 311 of EM@O¥FIet 4 is |ocated at the position shown inP 9%{?{%37 or
an internedi ate position between the positions shown in FlGs. 89
and when the di sk apparatus undergoes a clockw se inpact rotation force as
a whole, the Inertia latch I|ever 311 instantaneously rotates
counterclockwise. As a result, the inner edge of the hook 343 nakes
contact with the finger portion 45 of the actuator 3 as shown in FIG 29.
In this condition, the hook 343 is8 ofaZed so that it can engage t he
finger portion 45, thereby preventing the counterclockwi se rotation of the

actuat or 3. Wil e the disk apparatus is not operating, the cam
foll ower 6 of the actuator 3 nmakes contact with the ranp 7, whereby a
friction force generates therebetween. Therefore, even if a small inpact

rotation force is applied to the disk apparatus, the actuator 3 is
prevent ed from bei ng rPtIa\Ged Hy1

A
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32 the inmpact. On the other hand, the inertia latch lever 311 is not
provided with an energi zi ng neans, such as a spring, or friction neans,
for controllingwohwesmesenent. Therefore, the inertia latch |lever 311 is

i nstant aneously rotated counterclockw se relatively even wheRCHIRHIIS

cl ockwi se inpact rotation force is applied to the di sk apparatus. Since
the di sk apparatus of Enbodinent 4 is configured as descri bed above, the
inertia latch | ever 311 rotates countercl ockwi se earlier than the actuator
3. Thereby, the finger portion 45 never fails to engage the hook 343.
Next, the operation of the disk appaattispof Enbodinment 4, is described
when it undergoes a counterclockwi se Inpact rotation force. FIG 30 is a
pl an view showing the vicinity of the inertia latch ever 311 at the tine
when the disk apparatus of Enbodi ment 4 undergoes a countercl ockw se

i npact rotation fcwc*zLﬁs J;% When the di sk apparatus of Enbodi nent 4
under goes the countericlotk e inpact rotation force, the actuator 3

r ot at es
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cl ockwi se as shown in FIG 30, and collides with the crest portion 346 of
the hook 343. In the case of a normal inpact, the actuator 3 stops at the
position shownWowH1B6 30. In the aforenenti oned Enbodi nent /%,Eloe
actuator 3 collides with the crash stop 13 in the case describé 588@e,
and stops at the position- I'n the disk apparatus of Enbodi nent 4, however,
the crest portion 346 of the hook 343 has the function of the crash stop,
thereby elimnating the need for the crash stop. -

33 I f the disk apparatus of Enbodi nent 4 under goes an
excessi ve countercl ockw se i npact loﬂafféh:korce, t he actuator 3is
bounced back by the slight elasticity of the arm 341 as the result of the
collision. This f?f& may 2; soneti mes | arger than the friction force
bet ween the camfo 6 1d the ranp 7. However, when the disk
apparatus of Enbodi nent 4 under goes
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this large inpact rotati'on force, the tongue portion 15 pushes t he corner
portion of the hook 343 of the inertia latch |ever 311, whereby the
inertia latch 1 rotates countercl ockwi se. This ¢ Lt IS
shown in FIG ‘%ﬁmu%éf erring to FIG 31, the inertia IatchO\Q:gltf'}eﬂru&@)ﬁ3 noves
from position B indicated by broken lines to position C indicated by
solid lines. As a result, even if the disk apparatus undergoes a | arge

i npact rotation force, and the actuator 3 is attenpted to be bounced back
count ercl ockwi se, the finger portion 45 of the actuator 3 engages the
hook .343 of the inertia latch |évdr A2 hs shown in FIG 32. This
prevents the countercl ockwi se novenent of the actuator 3, thereby

conpl etely preventing the magnetic head 5 from nmaki ng contact with the
surface of the disk 2. Next, the operation of the inertia |atch
| ever 311 is described in the case that the disk apparatus of Enbodi nent

4 is operating, in other words, while the disk 2 is rotating. FIG 33 is a

pl an vi ew showing the condition of the inertia latch Ilever 311 at the tine
when the disk apparatus of Enbodinent 4 is operating.

FIG. 17
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34 When the disk apparatus is operating, the airflow shown by
arrows is generﬂ;ed around the disk 2 by the counterclockw se rotation of
the disk 2 as shQWSIRF G 33. This airflow applies a cl OCk%ﬁ&f’J"%ggi on
force to the airflow receiving portion 342 of the inertia latc ever 311.
For this reason, the inertia latch lever 311 is noved to an unl ocking
position (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 fromthe ranp 7.
Therefore, the disk apparatus of Eg?%ghpegt 4 can stably carry out

recor di ng/ pl ayback on the surface e i dk 2 by using the magnetic head
5 di sposed near the tip of the actuator 3 In each of the
above-nenti oned enbodi nents, although the inertia latch lever (11, 111,
211, 311) is disposed along the outer peripheral portion of the disk 2, it
I's al so possible 'to dispose along a radial direction of the disk 2 so as

to receive
FIG. 18
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an airflow whi ch generates under the disk 2, and engage with the finger
portion of the actuator. An inertia latch | ever used for a
magneti ¢ di sk tus for storing information on magneti .o
nedia is expwg?ﬁgﬁigh each enbodi ment descri bed above. FbméVé%&&%ﬁ%ﬂ

t echnol ogi cal concept of the present invention is also applicable to other
data storage di sk apparatuses, such as nagneto-optical disk apparatuses
and phase change optical disk apparatuses. _ The present
invention has the followi ng effects as

35 has been nade obvi ous fron1thg_q§yai2eq descriptions of the

enbodi nent s. In accordance with the di sk apparatus of the
present invention, although sinpler in structure than conventional disk
appar atuses, the actuator is securely | ocked regardl ess of the
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direction of an inpact force and the like applied outside the disk
apparatus at the tinme of non-operation. As a result, the nagnet head is
prevent ed frowo99srgé ng over the surface of the disk- PCT/JP00/00938
Furthernore, in accordance with the present invention, it |Is not necessary
to provide a special novenment control nenber for the actuator, such as a
crash stop, thereby being effective in reducing nunber of parts.
Besi des, in accordance with the present invention, unlike conventional
di sk apparatuses, it is not neces aayh}%d ﬁrovi de an energi zi ng neans, such
as a spring, or friction neans, or* ©holtli'ng the inertia latch I ever at the
unl ocking position at the tinme of non-operation. Therefore, the present
invention is effe:giclxgi n vai di ng a di sk apparatus having a high-
performance | atch ni smcapabl e of |ocking the actuator by securely
responding to even a |l ow | evel inpact force. Al t hough the
present invention has been described in terns of the presently preferred
enbodi nents, Q is to be unﬂler,ﬁt oggzhat sucfRdisclosure is not to be

Vadi an

interpreted as im'tinz. s aljterations &'hbdifications will no
doubt become adBPar entZ 8th0/§e ski I/I ed inthg art/tg V\/nim t he present
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36 invention pertains, after having read the above discl osure.
Accordingly, it is intended that the appended clains be interpreted as
covering all qkég@@@hpns and nodifications as fall- within the true spirit
and scope of t ention. | NDUSTRI AL APPLI CABI LI TY PCT/IP00A0335,
present invention provides 'a disk apparatus for witing and reading data -
on a di sk-shaped recording nediumused for |aptop, portable and other
conpact conputers. More particularly, the present invention provides a

di sk apparatus capable of |ocking the actuator regardl ess of the direction
of an inpact force applied outside dhe & sk apparatus, having reduced
nunber . of parts, being sinple in structure and conpact, and capabl e of
responding to even a | ow 1| evel inpact force.
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37 CLAI M5 1. A disk apparatus
conpri si ng: a head for witing data on said data recordi ng area
of a disk or fmseprsepdi Ng data from said data recording area,pcr/zpocioeess an
actuator for holding and noving said head over said data recording area of
sai d di sk and having a finger shaped engaging nmenber, act uat or
drive device for driving said actuator, actuator novenment
controller means for controlling the novenment of said actuator with a
friction force at the time of non-operation of said disk, and

an inertia latch lever rotatably qugq/d d jon a support shaft near the
outer peripheral portion of said drs |Ie keepi ng a wei ght bal ance and
havi ng a hook capabl e of engaging said finger shaped engagi ng nenber of
said actuator, wherein

FIG. 25




sai d hook of said inertia latch | ever engages said finger shaped engagi ng
menber of said actuator at the tine of non-operation, and said inertia

| atch lever is rotatqg around said support shaft by airflow generated by
the rotation ofP8%¥¢ di sk to di sengage said hook from said 'F"rgﬁlr‘é"g?/‘mg??aped
engaging nenber at the tine of operation. 2. A di sk apparatus

I n accordance with claiml. wherein, when said inertia latch |ever
undergoes a inpact rotation force outside said di sk apparatus, said
inertia latch Ilever rotates earlier than said actuator and engages said
finger /21 38 shaped engagi ng nmenber
to prevent the novenent of said ac}uZtor. 3. A di sk apparatus
in accordance with claim1, wherein said inertia latch |Iever has an arm
projecting to said actuator and an airflow receiving portion, a bent hook
and a

FIG. 26
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gui de portion are forned at the tip of said arm and when said disk
apparatus externally undergoes a inpact rotation force at the tinme of

non- oper at i on, veadubiizénger shaped engagi ng nmenber of said ag&gﬂ%g géshes
said guide portion to nove said hook to a position in which ¥P8
engages said finger shaped engaging nenber. 4. A disk
apparatus in accordance with claiml1l, wherein, when said di sk apparatus
externally undergoes a inpact rotation force at thhe tinme of non-operation,
the tip of said armof said inertia latch | ever makes contact wth said
actuator to control the novement LaB8ge” & kaid actuator. . 5. A
di sk apparatus in accordance with claim3, wherein, said airflow receiving
portion of said inertia latch |ever has a concave face corresponding with
t he shape of the outer peripheral portion of said disk to receive airflow

generated by the rotFnIgB Zpid disk at the tinme of operation of said
di sk. Sk apparatus conpri si ng: a head for
witing data on said data recording area of a disk or for reading data
fromsaid data recordi ng area, an actuator for hol ding and
novi ng sai d head r-s
5 33 g4 32 7 3
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data recording area of said disk and having a finger shaped

39 engagi ng nenber and a tongue shaped pushi ng nenber projecting Ilike a
rod, wo @fdippgt or drive device for driving said actuator,

actuator novenent control nmeans for controlling the novenentPCIIPE@HIIS
actuator with a friction force at the tinme of non-operation of said disk,
and an inertia latch lever rotatably supported on a support
shaft near the outer peripheral portion of said disk while keeping a
wei ght bal ance and having a hook capabl e of engaging said finger shaped
engagi ng member of said actuator, Jwderein 1 sai d hook of said
Inertia latch | ever engages said finger shaped engagi ng nenber of said
actuator at the ti mergfl Gnon-Q@ration, and said inertia |latch lever is
rotated around . .

10
12

1 342 31
15 343 ::}4 | |

Y 4
-, i N j

] /‘/1




sai d support shaft by airflow generated by the rotation of said disk to

di sengage said hook fromsaid finger shaped engaging mnenber at the time of
operati on. WO 00/51126 7. A disk apparatus in accordance w tpeToPbsioddse,
wherein, when sard inertia |latch | ever undergoes a inpact rotation force
out side said disk apparatus, said inertia latch |ever rotates earlier than
sai d actuator and engages said finger shaped engagi ng nenber to prevent

t he novenent of said actuator. 8. A disk apparatus in
accordance with claim6, wherein said inertia latch |Iever has an arm
projecting to said actuator and 2 (hiff2olv receiving portion, said hook is
formed at the tip of said arm and when said di sk apparatus externally

40 undergoes a inpact rotation force at the time of non-operation, said

t ongue shaped pushi ng nmenber of said actuator pushes said hook to nove
said hook to a position in which said hook engages

F1G.




said finger shaped engagi ng menber. 9. A disk apparatus in
accordance with claim®6, wherein, when said disk apparatus externally
under goes a i gotation force at the tinme of ‘non-operapipipoohotiRsti P Of
said armof saidinertia |atch |ever nakes contact with said actuator to
have a furfetion to control ‘the novenent range of said actuator.
10. A disk apparatus in accordance with claim8, wherein said airflow
receiving portion of said inertia latch |ever has a concave face
corresponding with the shape of the outer peripheral portion of said disk
to receive airflow generated by phg rétatjon of said disk at the tinme of
operation of said disk.

{

FIG. 33
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