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2 2 JAN 2007 1 bisk Drive Technical Field of the Invention The present
invention relates to a disk drive and nore particularly, to a digh gy i
provided with a latching mechanismfor |atching an actuator. Backgroun -
A~ recent hard disk drive enploys a head slider noving nechanismfor
novi ng a head slider supporting a magnetic head to prevent the head slider
fromsticking to the surface of a nagnetic disk and to inprove the
reliability thereof in wthstanding shocks applied thereto. The head
slider nmoving nechani sm hol ds anDastkkuddoiven a part called a ranp di sposed
near the circunference of the nmagnetic disk to keep the head slider apart

fromtheresyhiage Phietifeormgnet iavdhtkonhile the hard disk drive is not in
operation. Fig 7" shows, by way of exanple, a hard disk drive 1 provided

with a head slid ' hg? Th isk, dgt in Fig. 7
has a di sk pack %gs x%%%ngﬁglu|é%?%?bg§g§%gﬁagfh§it%%gghggzbgrﬂg#ﬂottoned
box, andmogecpseticndburihownp hodisavdring arooperduppeh si detathimye base

2. A predeterninedfnu er gt nagnetic disks 4 are nounted in layers on a
spi ndl e W%EB?PlﬁBt ShowAt CBEPn2RuBCtEEHSTruction so as to be rotatabl e.
The magnetic disks 4 are rotated at a predeterm ned rotating speed by the

Background

iA- “Pedent hard disk drive employs a head slider
moving mechanism for moving a head slider supporting a
magnetic head to prevent the head slider from sticking to
the surface of a magnetic disk and to improve the
reliability thereof in withstanding shocks applied thereto.
The head slider moving mechanism holds an actuator on a
part called a ramp disposed near the circumference of the
magnetic disk to keep the head slider apart from the
surface of the magnetic disk while the hard disk drive is

not in operation.

Fig: 7 Shows, by way of example, a hard disk drive

o 1 provided with a head slider moving mechanism. The hard
disk drive 1 shown in Fig. 7 has a disk pack (case) 3
including a base 2 having the shape of a bottomed box, and

a cover, not shown, for covering an open upper side of the

base 2. A predetermined number of magnetic disks 4 are

mounted in layers on a spindle motor, not shown, of in-hub
construction so as to be rotatable. The magnetic disks 4

are rotated at a predetermined rotating speed by the

spindle motor.
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spindle nmotor. ~ 2 2 JAN 2007 2 An actuator 10 is disposed in the disk
pack 3. Fig. 8 is a plan view of the magnetic disk 4 and the ac@daigy 2050.
Referring to Figs. 7 and 8, the actuator 10 has a head support arm 12
supported by the middle part thereof gn a pivot (shaft) 11 for rotation
relative to the base 2. A head slider 14 holding a magnetic head 13 for
readi ng recorded data fromthe magnetic disk 4 and witing data to the
magneti c di sk 4 i&PatdxddiEP 0l fivndismesssr t inofthehedhéld BAPPORt arm
12. A voi COi i l.d op. Kk d t ag s ort _arm12.
The voce %%i;l 1é5 1?5 %i ?gggledoﬁ%m%\ gﬁgoirﬁgt‘%%?g%%gr@rg}n{g %Ga&g%dtﬁfgb t hat
extend i ,rnatWasbhapeof.r oReL parin@rovndighe pi woid 148, othé hectheadrsapport
arm 12 s%has to di verge from each other. A stator s di sposed on the

17 i
base 2. S sfat 8729 1 P UP S e s A mdiyn e FHRPPFERE iBY at8FacBl$t Se®itthe

voi ce cothedSohebf anptiRetbaehand partrHf theagriyatenaddveand thhe
stator 17. Thus, the voice coil 15 and the stator 17 constitute a voice

coi | notopags/CRy fdr herdi Adidhe ldcthealdindoa TegneCMairhemd iLhefact uat or
Bk AT L A
magnet i c diitsk dof e amsgekt bpedatkon so adbatchtletsagnétrbathead p3rean be
ocat ed quoggéehggdas%%%g&%darm 12. A voice coil 15 is held on a
back end part of the head support arm 12. The voce coil 15
is disposed between a coil holding arms 16a and 16b that
extend in a V-shape from a part around the pivot 11 of the

head support arm 12 so as to diverge from each other.

A stator 17 1is disposed on the base 2. The stator
17 creates a magnetic field in a space between the voice
coil 15 held on the back end part of the actuator 10, and
the stator 17. Thus, the voice coil 15 and the stator 17
constitute a voice «coil motor (VCM) for turning the
actuator 10. The VCM drives the actuator 10 for turning on
the pivot 11 to move the magnetic head 13 attached to the
front end part of the actuator 10 substantially along a
radius of the magnetic disk 4 for a seek operation so that
the magnetic head 13 can be located opposite to a desired

track on the magnetic disk 4.

A ramp 18 1is held on the base to hold the head
slider 14 holding the magnetic head 13 apart from the
magnetic disk 4 while the hard disk drive 1 is not in

operation.



track on the magnetic disk 4. Aranp 18 is held on the base to hoIdAM}\g )
head slider 14 holding the magnetic head 13 apart fromthe rragngt' ik
4 while the hard disk drive 1 is not in operation. 2 2 JAN 2007 3 An
inertial |atching nechanism 20 is attaghed to the base 2. The inerti al

| at chi ng nmechani sm 20 | atches the actuator 10 when an intense shock is
applied to the hard disk drive 1 by an inertial force resulting fromthe
shock acting on Rhe ip&rd idilskle¢ving . meichang sis 2% disl argeached ewoof t he

inerti al Ghi o LS (o] o] .par ts. hown.in Fig.
8 and 9, ét}aée f#%%?t?gl hﬁﬁq%t %%ggﬁﬁgcﬁgﬁ?%ﬁgoﬁiﬁgégglEgt %?I rllé%gil%szjz-hﬁavi ng a
m ddl e —partustuppolbedvHan aapi Yatenisbafdhodkl Di tpelbase t (Fhg. ha?y. The

| at chin rm22 is able to turn on the pivot 21. A projection 23 projects
fromt hg C?Jr%}ntg’éh‘deo?‘ PKe APatt @R T tafrh 245G/ FeHel bike Brop. Ehe ishpgkt he

paper. A pinird bs aid ached besa Qﬁqueenﬁ.parﬁizgﬁ_ the d al ghieRg ;25@u22 SO
as to extend away fromthe bottomof the base Z, i.e., out of the paper.
An inertialewr npf nothshowneritd adi spesathimsar nmewhampism2420 Thenidnethieal arm

o e Poal e opagl sshonk Sos Lp pugh e b n 2o inen e fard |
magnet i ¢ Mhtsdkhing hdechaMCMdrivesas he peteaieg 46mt 92sphvihg headaghider 14
on part supported by a pivot (shaft) 21 on the base 2 (Fig.

7). The latching arm 22 is able to turn on the pivot 21.

A projection 23 projects from the front end of the latch

arm 22 into the base 2, i.e., into the paper. A pin 24 is

attached to a back end part of the latching arm 22 so as to

extend away from the bottom of the base 2, i.e., out of the

paper. An inertial arm, not shown, is disposed near the

pin 24. The inertial arm is turned by an external shock so

as to push the pin 24.

When the hard disk drive 1 is not operating for
reading data from or writing data to the magnetic disk 4,
the VCM drives the actuator 10 to set the head slider 14 on
the ramp 18. If a relatively small shock is applied to the
hard disk drive 1 in this state, the ramp 18 restrains the
head slider from movement so that the head slider 14 may
not move toward the magnetic disk 4. If a relatively large
shock is applied to the hard disk drive 1, the inertial
arm, not shown, pushes the pin 24 to turn the latching arm
22 in the direction of the arrow «. Consequently, the
projection 23 1is engaged with the inner side, near the
extremity of the coil holding arm 16a, of a part 161 to

latch the actuator 10. The inertial latching mechanism 20



the ranp 18. If a relatively small shock is applied to the hard disk drive
1inthis state, the ranp 18 restrains the head slider from novdrkemN 8@y
that the head slider 14 may not nove toward the magnetic disk 4. If a
relatively large shock is applied to yhe hard disk drive 1, the inertial
arm not shown, pushes the pin 24 to turn the latching arm 22 in the
direction of the arrow a. Consequent| t he rojection 23 1is en%gged wth

t he innertEV%eFeﬁE§?lpﬁeth%d@?ﬁﬁ@%ﬂ%ggghEhEO'e@%ﬂ%ﬁ#ﬁ?%fﬁflé&, $fRta part
161 to |lgtehnihe 8ridaloialRay THEei ASLLI ebwgeacbhegmg@%@%mcs igh 4.2 JAN

2007 4 thus restrains the novenent of the head slider 14 so that the head
slider 14 may not nove toward the magnetic disk 4. In Figs. 8 and 9, the

actuator 10 hol di he heagd slider 14 is restraiped frgm noyenment t he
inerti al Iatchinggngﬁﬁﬁni nF?g.%anhﬁa%ﬁﬁ?ﬁﬁogtgfeFoiaén9a¥§ﬁiﬁfa rm 22
of the inerider |of chingreeehanined 26rbm pHbie@dentt He wd eGhieam iafl the
arrow (3 by a spring, not shown, to keep the projection 23 disengaged from

the coil OFErHYd afRFhEBAST™NREN t hENhEPE dicdinadr | Steatie opbhEt 4 tidi NGeadi ng
N G t S ) o ; |
ata frompgp ¥oitieng ﬁhéelgtdfégfi gggegghg etk ot k& VA ng%sgnat%ﬁe

actuator 10 to place the esting on the ra

magneti c ghekddraktraoneask wehke ar@si tp 0By \Whespaihngl atotel yghbange tehock
acts on the hard disk drive 1 in such an operational state, the projection
keep the projection 23 disengaged from the coil holding arm

16a.

When the hard disk drive 1 operates for reading
data from or writing data to the magnetic disk 4, the VCM
drives the actuator 10 to place the head slider 14 resting
on the ramp 18 on the magnetic disk 4 at a read/write
position. When a relatively large shock acts on the hard
disk drive 1 in such an operational state, the projection
23 of the inertial latching mechanism 20 abuts on the coil
holding arm l16a as shown in Figs. 10 and 11. Consequently,
the actuator 10 is dislocated, the magnetic head 13 is
unable to operate normally for a data reading or writing

: } operation, and thereby the performance of the hard disk

drive 1 is deteriorated.

Recent hard disk drives 1 are required to have an
enhanced shock resistance because hard disk drives 1 are
incorporated into portable devices other than personal
computers (PCs), such as portable notebook-size personal
computers, AV devices and on-vehicle devices in recent
years. Recording density in which recent hard disk drives

1 record data has further been increased and the track



23 of the inertial |atching nechanism 20 abuts on the coil holding arm 16a
as shown in Figs. 10 and 11. Consequently, the actuator 10 is dgﬁ%? 5@9,
the magnetic head 13 is wunable to operate normally for a data ré€a '&@ Y
witing operation, and thereby the performance of the hard disk drive 1
is deteriorated. Recent hard disk drivés 1 are required to have an

enhanced shock resistance because hard disk drives 1 are incorporated into

portabl e BéiFBesCot REENERAR piFehalt Rawphesns yPdused ardessinsgntabl e
not ebook- $j,2@cpPEL-E0NAl ¢ Cg@%‘é%%%até\éndeﬁfC%ea”gﬁggla‘ﬁ !‘;ﬁﬂ%rqg}’i'tci In

recent years. Recording density in which recent i ves record
dat a has perfhemabeen dfindrteaskairdndishedriaek 12 e AN200¢ dpardtdilorof

magneti c d'skﬁ 4  has bein reduced accordi.n lﬁ' ggﬁref re, the
det eri or aPf oh"6f 1PRECF8AdIAGC ﬁ&ngFF'ﬁﬁls%e Poridnce T AR YTHY di%k
drive 1 ddHs1i9@nfherepeiadd om i @frthe iigertd aln | gb&hhngoAREhARLSH Zx il e
the actuator 10 holding the head slider 14 is in an operational state has
beconme nobefiegki gPbl Begthgébadeneed exists to prevent the deterioration of
the reading and witing performance due to the interference between the
| at chi ng nmechani sm and the noving nenber of the actuator while the head
slider is in an opkuat aomaedstaatieat s Sumupeeyerdthet aéotesaird opadhloamaray be
substantiakly , " _
the’reading and writing performance due to the interference
between the latching mechanism and the moving member of the

actuator while the head slider is in an operational state.

Summary

The aforesaid problem may be substantially
overcome, or at least ameliorated, by cutting off a part,
below line A-A’' in Fig. 12, of the actuator 10 that will
interfere with the inertial latching mechanism 20 when the
magnetic head 13 mounted on the head slider 14 is in an
operational state. However, if the part below the line A-
A’ is removed, the inertial latching mechanism 20 is unable
to latch the actuator 10 when the actuator 10 is retracted

to a home position.

The inventors of the present invention devised the
shapes and positions of the actuator 10 and the inertial
latching mechanism 20 to distinguish positions where the
inertial 1latching mechanism 20 must engage (latch) the
actuator 10 and positions where the inertial 1latching

mechanism must not engage (must not touch) the actuator 10,



overcone, or at least aneliorated, by cutting off a part, belowline A-A
in Fig. 12, of the actuator 10 that will interfere with the inert'ngJA 7

| at chi ng mechani sm 20 when the magnetic hgad 13 nounted on the hea sNi g@r
14 is in an operational state. However, if the part belowthe line A- A
is renoved, the inertial |atching nmechanism20 is unable to latch the
actuat or lGanmhemddelaetpadosntlOingeneiomcted to a honme position. The

inventors of the present invention devised the. shapes and sitions of the
bt uat o 10 and PHETHBIS O 1 o DR gt SR S 06 PEedrEr Agaedfeu:,

positions whas& the pideidédlal @t &hidg vechasism 20ngust engage (latch) the
actuator 10 and positions where the inertial latching _nmechani sm nust not
engage (nust not & clichy- HrpredtermrIa orediyn JAnpaeored - FoanECRABECE he

present inventio rdi j S Pesent oA $ehLasuee,
there is provi degjI aﬁ\gggk%&plgiveter? lg%%%}r[?(‘gl %g%%é%{a‘gﬁgﬁapgd stocr)age%raredi Earen
supported furcaowied i odrta hbaons| tder dbsdishapedeadtwriape headifwor eesdi ng

recorded data fromthe disk-shaped st.orage mediumand..witing data to the
di sk-shaped“’rslttojrré%eé%eadid%%kt}ée rf&ﬁqﬁ'gs?%?% S S POr t 'Ry PRE head slider and
placing the head sidHigig aherbdeagippdt€iposthéonead sheddirsknghppading
storage nedium_ and retracting the head slider fromthe read/ wite

posi tion ot eRdksSShdpEdast 6r 58Il R¥ettion on the disk-shaped

storage medium, and retracting the head slider from the
read/write position on the disk-shaped storage medium, the
moving member having a pair of coil holding arms with a
voice coil mounted therebetween, and a shape that extends
from only one of said pair of coil holding arms;

only one latching mechanism capable for latching the
moving member in place when the head slider is retracted
from a read/write position on the disk-shaped storage medium
to a home position, and remaining separate from the moving
member when the head slider is located at the read/write
position on the disk-shaped storage medium;

a ramp for holding the retracted head slider, wherein
the only one latching mechanism latches the moving member in
a state where the head slider is held by the ramp, and the
latching mechanism being unable to latch the moving member
when the head is located at the read/write position; and
wherein

the only one 1latching mechanism 1s an inertial
latching mechanism that operates in response to an external
shock, the moving member having a shape that contacts the
latching mechanism and the shape is narrow and elongate and

has a recess formed therein.

[RALIBE}4531.doc:MIC



nmovi ng nmenber having a pair of coil holding arms with a voice co'bl mount ed
t herebet ween, and a shape that extends fromonly one of said pai ZoNC K01
hol ding arnms; only one | atching nechani smgapable for |atching the noving
menber in place when the head slider is retracted froma read/wite
position on the di sk-shaped storage nedium to a hone position, and

remai ni ng separ at &nf rone t el skovidrg venenbbe whetnch hendwdach isdm detayl sbeocarhed

at the read/wite_ .pqgsitian on the disk-shaped storage.nedium a ranp for
ol ding ¢ he FEFFA8Lod AR T8l (HETEARAT of TC t RRSBAFEGoRE. AR Ot sm
| at ches t heemB¥irAglNegeski N @hst ahdy WRET @ckibe rheady slidesuppohekd byothe

ranp, and the | atching nechani sm being unable to | atch the noving nenber
when the hehBfPdNPoc&Pedtat dhe 3688/ whft et BEBLEPon; MaNd DARE eifld heeAl y

one | at chi ng,,pBehaRhsMa ity idefddAl nol &1.6h1 Pe"RERANESM thal QRRLAt&sqin
response to an external shock, the noving Trenber having a shape that

contacts theaphhiehioly hedhani smamt t by shape lrschangowarithel smgat elfaad

1S 3 LeoeeRolabaHhlbekly LT AR S 000 S 2 AT

t hat oper at eRehn ttesponse boider exd eroehtshoak. the POVENGorEmMISnh, NTEyhde

supported fggy gr gg e%b?%taa%H?gSSéﬂ;ﬁ‘@H§€“%hén?éggﬂfiénﬁééﬁgkism is
unable to latch the moving member when the head slider is
located at the read/write position. The latch mechanism may
have a latching arm capable of moving in a predetermined
allowable moving range in response to an external shock, the
latching arm may be capable of latching the moving member in
the allowable moving range when the head slider is located
at the home position, and of remaining separate from the
moving member in the allowable moving range when the head
slide is located at the read/write position.

According to a second aspect of the present
disclosure, there is provided a disk drive, comprising:

a disk-shaped storage medium supported for rotation;

a read/write head for reading recorded data from the
disk-shaped storage medium and writing data to the disk-
shaped storage medium;

an arm supported for turning on a shaft, having a part
extending on one side of the shaft and supporting the
read/write head, and another part extending on another side
of the shaft and having a driving mechanism to move the
read/write head between a read/write position where the
read/write head reads recorded data from and writes data to
the disk-shaped storage medium, and a home position where

the read/write head 1s separated from the disk-shaped

storage medium;

[RALIBE]4531 .dac:MIC



supporting-a head slider holding the head and the other end capable of
being latched by the | atching nmechanism The noving nenber 994%}‘{]200
place by the latching nmechanism when the gead slider is Iocated

hone position, and nay be formed in a shape such that the | atching
mechanismis wunable to |atch the noving nmenber when the head slider is

| ocated at the readAmtbhengomddhmmléﬁurdpﬁhﬂerm&haebenehgylah&%an@ the

| at ching arm capabl e of moving in a predet al | owahl e nmovi ng r.ange
in response®t® g g@eﬁﬁgﬁ’ £iQmhe t?%t ﬂFﬁ 139 e S8 S4Bt in

l'at ching thgnipvi Beemerher-tifl t hatahliowabhe ravike range vwwéxtarteaweqqq
slider is located at the home position, and of remaining separate fromthe
movi ng nenbé@spﬁnﬁﬁetalﬁ@mﬁbFerﬁﬁ&|ﬁ@oﬁhngehﬂﬁ@hnthe head slide |s | ocat ed
at the read/wite 1985';51:8” Accordi 0 gsgcond assc%graqj &hef Sg};e

di scl osure, there I'S provi d a dis rive, conprisin di sk ape

st or age nedlmntbupgormedhénnsmotahloa acreéad/ wriathgehead fmma%%ﬂthplng
recorded data fromthe . disk-shaped ora di_.um and iting data tq the
01 ok- - shapoBCSEORagE nEhFlm EBN AFiROUBEoFEedBFEE  dfni NG GRS st Che
havi ng a paréadgstendi pgs9niene shdewhbretha shaft and supporting the

read/ wite head, and anot her part extendi ng on another side of the shaft
and having a driVig AE¥EaNi st PBTKEYe e ©}RadRWRi PEShdRP bet wssesped

read/ write positidy} WaeEeqst Hg 'ﬁ%%¥ﬁ¥féﬁb@e%@tm%%9§ fieeonded ydaga4f rgma and
wites data to the disk-shaped storage nedium and a home position where

latching mechanism.

In the disk drive, the latching mechanism may be an
inertial latching mechanism that operates in response to an
external shock. The disk drive may further comprise a ramp
for holding the retracted head slider, and the latching
mechanism may latch the moving member in a. state where the

head slider is held by the ramp.

[RALIBE}4331.doc:MIC



the read/wite head is separated fromthe disk-shaped storage nedi um

[R°.LIBE]453l.d c:MC 2 2 JAN 2007
securely latching the armat the hone position, the |atching nmechani sm

-8 a |l atching mechani sm capaBiZe)sf 2007

conprising only one inertial |atching echanismthat operates in response

to an external shock; wherein the armhas a lever that is separated from
the latchtng mechanismin a noving range of the |latching nechani sm when

the read/wite head is located at the read/wite position; and wherein the
| ever is narrow and el ongate and has a recessed part for avoiding

interference between the | ever and the |atching nechanism In the disk
the latching nmechanismnmay be an inertial |atching nmechani smthat

drive,

operates in response to an external shock. The disk drive may further

conprise a ranp for holding the retracted head slider, and the | atching
mechani sm may | atch the noving nenber in a. state where the head slider

held by the ranp. [R " 1-1BEj 4531.doc: M C 2 2 JAN 2007 9 Brief Description

of the Drawi ngs Preferred enbodi nents of the present invention

Brief Description of the Drawings
Preferred embodiments of the present invention
will be described with reference to the accompanying

drawings.

Fig. 1 is a view of assistance in explaining a
hard disk drive in a preferred embodiment according to the
present invention in a state where a head slider is set at

a home position.

Fig. 2 is a view of assistance in comparatively
explaining allowable moving ranges respectively for the
hard disk drive of the present invention and a conventional

hard disk drive.

Fig. 3 1is a view of assistance in explaining the
operation of an inertial latching mechanism included in the
hard disk drive embodying the present invention in a state

where the head slider is set at a home position.

Fig. 4 1s a view of assistance in explaining the
inertial latching mechanism included in the hard disk drive
in the preferred embodiment in a state where the head

slider is set at a read/write position.

is



wi |l be described with reference to the acconpanying draw ngs. 9 }

vi ew of assistance in explaining a hard disk drive in a preferred 2 ANZW7
enbodi ment according to the present invention in a state where a head
slider is set at a home position. Figjgp2 is a view of assistance in
conparatively explaining allowable nDV|ng ranges respectively for the
hard di sk drive of the present invention and a conventional hard disk
drive. Fig. 3 is a view of assistance in explaining the operation of an

nertial I atchingprgchani sgn una)uupdof nakbeschaed diiskesplyenengoying the
present invention in a state where the head slider is set at a hone

posi tion. imeytiali sahchiea oechevismanne livdedxpnaithiengatide diiskedriiate

| at chi ng ch nlsn1| cIuded i the har d_di sk drlve |n the p ferre
enbodimsnigE 8% s?ate%Mﬁﬁ%f éheh dntl??dép i%s et w%??%agﬁﬁnﬁ

position.sPidedANs200¢at&l EtQga 5ela5i/61r\ilt%Wp@fs1Q583|nSt ance in explaining the
inertial latching nmechanismincluded in the hard disk drive enbodying the
present invention in a state where the head slider is |located at a

read/wite posi ti?ﬂ% Fig. 18 i @1¥ke‘é€f0fa§§§é§£ﬁ€89 il 3951]9195[ an
al | owabl e nmoving range for an armincluded in the inertra at chi ng
mechani snal howaktiat mowhege relngehdad sdn dermi sncluded in the inertial

latching mechanism in a state where the head slider is

located at a read/write position on the magnetic disk.

Fig. 7 1is a view of assistance in explaining the

construction of a hard disk drive.

Fig. 8 1is a view of assistance in explaining a

conventional hard disk drive in an inoperative state.

Fig. 9 is a view of assistance in explaining the
operation of a conventional inertial latching mechanism in

an inoperative state.

Fig. 10 is a top view of the conventional hard disk

drive in an operative state.

Fig. 11 is a view of assistance in explaining the
operation of the conventional inertial latching mechanism

in an operative state.

Fig. 12 1is a view of assistance in explaining a

process of making the present invention.



| ocated at ‘a read/wite position on the magnetic disk. Fig. 7 is a view of
assi stance in explaining the construction of a hard disk drive. F“pZJﬁWZ%7
a view of assistance in explaining a conventional hard disk drive i
inoperative state. Fig. 9 is a view of;assistance in explaining the
operation of a conventional inertial l[atching nechanismin an inoperative
state. Fig. 10 is a top view of the conventional hard disk drive in an
operative state. Fig. 11 is a view of assistance in explaining the
oper ati ongkpi HBa€9BKEBE RBFerieRdlk! Namer@i@li Ng mechani sm in an operative
state. Fig. E is a view of assistance in explaining a process of mnaking
the present invention. 2 2 JAN 2007 11 (Expl anation of Reference Nurrer al s]

1 ... Hard disk drive, Kk pac case) netic
di sk, 10 ... Actuator’, Zﬁard Qlﬁlvdf:?g%aft? ﬁ gElead %upport g&%} 13
Magnghtir he@@,e)l4 . 4. Headi=sirderc dbsk, . \ml ce. COAttuadba, 1lGh .

Cbil hol di ng ar s, o Stator 18 ... Ranp, 20 ... Inertial Iatchlng
nmechani sm - 21 PlVO‘Pl v((ﬁhaf(ts?haf t )12 22 -.-. . HEaflchFRPRF I 2. .. PP oj-ection,
24 ... PMané@lc heapcfa,rt ’ 11162. HB‘éﬁeSsSli?dle,JANl%OW. . Voice coil,
l6a, 16b ... Coil holding arms, 17 ... Stator, 18
Ramp, 20 ... Inertial 1latching mechanism, 21 ... Pivot
(shaft), 22 ... Latching arm, 23 ... Projection, 24

Pin, 161 ... Part, 162 ... Recess



12 Det-ail ed Description Hard disk drives enbodying the present inyention
are the same in basic construction as the conventional hard di sk Zdr JAN 2007
shown in Fig. 7 and hence the description of the basic construction of the
hard di sk drives enbodying the presenj,invention will be omtted. Fig. 1
is atop view of a magnetic disk 4 andzan actuator 10 (noving nmenber, arm
included in a hard_disk drive in a preferred enbodi nent according to the
present iPeEALLed. DFREraREESPor 10 is substantially the same in basic
construction as the conventional actuator 10 shown in Fig. 8 and hence the
parts thereof corresponding to those shown in Fig. 8 are denoted by the
sane reference chdaadt eriskandrihes deswrdypinonthieerpoésant| ibereomined. The

actuator 10 included in the hard disk dri,ve 1 in this enbadinent is
novabl e i A" 4 ﬁfaeSQWFo&BbpésﬁﬁvFﬁBSthﬁéépnwﬁﬁet@&hé?%ﬁ%ﬂﬂﬁlo rgﬁo&lﬁ‘rﬁosition

to which @ibradriski gBbwhdihsFhgtrached hepea theadedd i@ tRes [JokHeS apart
froma magnetic disk 4. Thus, an allowabl e noving range for coil holding
arns 16a apdigekwopssiractiing febmtiehdekrd efd spardr ivfed hevhedyansr the i s
wi der th f .c0i | . hol di : of -t.he gonventianal . di sk
drive. F?@?égg%%)Qé %§§1§ﬁebé Fo&gb?glg%g?ﬁg F% ge%fg% %hg% c?&%ﬁggflo of
the conveat magakthar diidiksk dandeah showatar A@. (Bovand memper?(Brmghows
the allowap: 2,008 N9, range 1P all8 2ol 10 Of b0 08" dfldfimacr® 1 11
according to the present invention. The actuator 10 is
substantially the same in basic construction as the
conventional actuator 10 shown in Fig. 8 and hence the
parts thereof corresponding to those shown in Fig. 8 are
denoted by the same reference characters and the

description thereof will be omitted.

The actuator 10 included in the hard disk drive 1
in this embodiment is movable in a wide allowable moving
range. More concretely, a home position to which a head
slider 14 is retracted from a read/write position is apart
from a magnetic disk 4. Thus, an allowable moving range

; for coil holding arms 1l6a and 16b projecting from a back
end part of the actuator 10 is wider than that for the coil
holding arms of the conventional hard disk drive. Fig.
2(a) shows the allowable moving range for the actuator 10
of the conventional hard disk drive 1 shown in Fig. 8, and
Fig. 2(b) shows the allowable moving range for the actuator
10 of the hard disk drive 1 in the this embocdiment. It is
will readily be understood from Figs. 2(a) and 2(b) that
the allowable moving range for the actuator 10 of the hard

disk drive 1 1in the fist embodiment is wider than that for



will readiFy be understood fromFigs. 2(a) and 2(b) that the allowable
nmovi ng range for the actuator 10 of the hard disk drive 1 in theﬂﬁiﬁNZM7
enbodi nent is wider than that for 2 2 JAN 2007 13 the actuator 10 of the
conventional hard disk drive 1. Fig. {s an enlarged view of an inertial

| at chi ng mechani sm 20 and the associ ated parts. The inertial |atching
mechani sm 20 has a latching arm 22 Supgorted by the mddle part thereof on
a base 2 B]S)eaaEF%FO?l.loTﬁg the| 6RRBPBLABRRAg PRaAgEISY dHeS dt-ching arm 22
is the sane as that for the latching armof the conventional hard disk
drive shown in Fig. 8. A projection 23 projects downward (into the paper
as viewed in Fig.F38y.fBomsa ar antlaargkgariewodbft he Lakechiiad drahc@@ngA pin

24 is set _in_a back d part _of the latching arm 22 so _gs ta extend upward
(out of (FESPRAPER allvithikd THE FATo%51a0o0 iHh 1S 2l armh® ndt<tamt, ¢ hat
i's causedlseching RchRn@éhernal hsao%_wt@mk?tla%plm gdpbsrdeapesed near
the pin 24. A coil holding arm 16a projecting fromthe actuator 10 has a

part 161 ERenAéddikarPatiat tbereaé eonvenbpsnalz Mard diisletdrive, gWe hence
a rece i r ] I disk.dri in this
SS &f?o%%&%? §§glh§ Egﬂgep%kﬁ‘%ﬁﬁﬁi}%kéﬁﬁ%g?a%ﬁ% hgaég Y %a

enbodi nent, a ives the~actuator sl der is set
on a ranpsl8hahefiotrhé hlearlchtditskgdranme df i shaotonnmeatieadlwhiatrel dipér ati on

' a relaégygéysgg%u fﬂ“%¥5i389ppu(%¥éféég¥%n 23 projects downward
(into the paper as viewed in Fig. 3) from a front end part
of the latching arm 22. A pin 24 is set in a back end part
of the latching arm 22 so as to extend upward (out of the
paper as viewed in Fig. 3). An inertial arm, not shown,

that is caused to turn by an external shock to push the pin

24 1is disposed near the pin 24.

A coil holding arm l6a projecting from the actuator
10 has a part 161 thinner than that of the conventional
hard disk drive, and hence a recess 162 is formed in the

part 161.

”} In the hard disk drive 1 in this embodiment, a VCM
drives the actuator 10 so that the head slider 14 is set on
a ramp 18 when the hard disk drive 1 is not in a read/write
operation. If a relatively small shock is applied to the
hard disk drive 1 in this state, the ramp 18 restrains the
head slider 14 from movement so that the head slider 14 may
not move toward the magnetic disk 4. 1If a relatively large
shock 1s applied to the hard disk drive 1, the inertial

arm, not shown, pushes the pin 24 to turn the latching arm

22 in the direction of the arrow a. Consequently, the



hard disk drive 1 in this state, the ranp 18 restrains the head slider 14
from novement so that the head slider 14 may not nove toward the Zrpgnetqyc
disk 4. If arelatively large shock is applied to the hard disk drive 1,
the inertial arm not shown, pushes tHg pin 24 to turn the latching arm
22 in the direction of the arrow a. Consequently, the 2 2 JAN 2007 14
projection 23 is . engaged with the inner side of the part 161 of the coil

hol di ng aPRPI1BSTE8™Y a#tcht$ hENdeB65t oF 4. the n1PReS stid%, cthéhseRPE i der

14 remai nggheld Qhd heoBMRo1d8ng THYS, 1163e 91 | abohding AP LGa,serves as a
| ever for controlling the novenent of the actuator 10. Since the part 161

of the collh hblidi s§adem Iée Hend sbidew, 14| oagaties slkedpe cand Heascanie
recess 16 an art aqther tha e _part 61 of the coil haldin rm l6a
does not overl ﬁﬁp‘ﬁe tq'I‘ealtc(‘fﬁ’r gﬂaﬁ'a‘fﬁg &F ™ ?}e‘slal neTtYe? Fat Ehﬁﬁaer%c%&hi sm 20
when thecphejetliag thef mbhemener td@l that dumghuvdmehani.sm 20nks  teRgaged

with the part 161 of the coil holding arm16a. In Figs. 1 and 3, the :
act uat or PBThollitngft RBehegd!l &pilddngi12rims leasthes wed I mRlansitteby t he

inertial chatehipg mEGhapsm roql | t a .09 ar. Zc%(eof e
| at chi ng ﬁec%an?sm 20 1s L?I‘ ge%%sné\lﬁhe ’diér(ré t %ELOFEPEE tglralrrlrllow SQbayItéa]t
spring orlsuchoo thwat cohé pholéthgom28 d&im beesepapat edvérbapt hehecoi | -

hol di ng a 16a. Wen e rd disk driv [S,.i.n the read/wite
oper at i on?gl:ﬁgl%vﬁapi égs Qtr]%aetqﬁectjtfé?lgflalg i‘ﬁkﬁB%Bgt FECch&Rgds™ 20 when
the projection 23 of the inertial latching mechanism 20 is

engaged with the part 161 of the coil holding arm 16a.

In Figs. 1 and 3, the actuator 10 holding the head
slider 14 1is restrained from movement by the inertial
latching mechanism 20. Normally, the latching arm 22 of
the latching mechanism 20 is urged in the direction of the
arrow B by a spring or such so that the projection 23 can

be separated from the coil holding arm 16a.

When the hard disk drive 1 is in the read/write

operation, the VCM drives the actuator 10 to move the head

{'% slider 14 from the ramp 18 to a position on the magnetic
disk 4. 1If a relatively large shock is applied to the hard

disk drive 1 in a state for the read/write operation, the

shock causes the inertial arm, not shown, to push the pin

24 and thereby the 1latching arm 22 1is turned in the

direction of the arrow a. Fig. 4 shows the positional
relation between the magnetic disk 4 and the actuator 10
and Fig. 5 1s an enlarged view of the inertial latching
mechanism 20 and the associated part in such a state. Fig.

6 shows an allowable angular range for the latching arm 22



slider 14 fromthe ranp 18 to a position on the magnetic disk 4. If a
relatively large shock is applied to the hard disk drive 1 in a gt7ajg hmy
the read/wite operation, the shock causes the inertial arm not shown, to
push the pin 24 and thereby the Iatch£¥g arm22 is turned in the

direction of the arrow a. Fig. 4 shows the positional relation between the
magnetic disk 4 and the actuator 10 and Fig. 5 is an enlarged view of the

inertial P&t ERPndneREdRdnilsyhcig nghdna e tisyoc? Gt edepakhei heageislddsrat e.

Fig. 6 s ap.a agu range for the latching arm22 2 2 JAN
2007 15 g m?ﬁegpngbgrngﬁg?ggiEggﬁéchanisn120 when the head slider 14 is

on the magnetic disk. As apparent fromFigs. 4 to 6, the projection 23 of

the latching arm 22 does not interfere with the grt 161 of . the coi
hol ding arm 16a e @naPPaFﬁﬁtiEEPPiEFgﬁatéhFﬁg6'ng RaBrShest 1oPerdt & in a

state whefget NgrbRaHgShi-leb21docebSnbecahed eR LG iRRORE ¢aditSk 64, dehat is,
the coil holding arm 16a of the actuator 10 does not touch the | atching

arm 22 evehej fcaile hatdhnag arm 224 sevyenrndd i hhet hinefit bzl i detothimge arrow
atoalin .1 he.al l.e . angul ar, range when t.he head sli.der is
H&&hgglé 26.§§%¥%t%sfhﬁ T ng?e where ﬁ%ﬁc%?%% Sh%gﬁf ﬁé

I
| ocated at @ "read/w'ite position. The ore, the
unabl e t oiexerdcarddr e@ ophthemaghaat or dikland ;hepsatt hes, novesrericiaf the
magneti c head, 13 nounted on the head slider 14 is not obstructed. Thus,

the part E%&dfp%véW§“0#6?hepf the actuator 10 does not touch the
latching arm 22 even if the latching arm 22 is turned in

the direction of the arrow a to a limit of the allowable
angular range when the head slider 14 is 1located at a
read/write position. Therefore, the latching arm 22 is
unable to exert a force on the actuator 10 and hence the

movement of the magnetic head 13 mounted on the head slider

14 is not obstructed. Thus, the part 161 (lever) of the
coil holding arm 16a does not touch the inertial latching
mechanism 20 in the moving range of the inertial latching
mechanism 20 while the magnetic head 13 is on the magnetic

disk 4.

i»ﬂ Thus, in this embodiment, the deterioration of the
data read/write performance can be prevented even if the
inertial latching mechanism 20 operates while the head

slider 14 is on the magnetic disk 4.

In principle, the head slider 14 is on the magnetic
disk 4 when the magnetic disk drive 1 is in a read/write
state. A state where the head slider 14 is on a peripheral
part not storing any data of the magnetic disk 4 is an

inoperative state even 1f the head slider 14 is on the



coil holding arm 16a does not touch the inertial |atching nechanlsn120 |n
the noving range of the inertial latching mechanism20 while t he 2rfa

head 13 is on the magnetic disk 4. Thus, in this enbodi nent, the
deterioration of the data read/wite rformance can be prevented even if
the inertial |atching nmechanism 20 operates while the head slider 14 is
on the magnetic disk 4. In principle, the head slider 14 is on the nmagnetic
di sk 4 mhéﬁgpﬁélﬁagﬁéﬁié ‘disk drive 1 isin aread/wite state. A state
where the head slider 14 is on a peripheral part not storing any data of
the magnetic disk 4 is an inoperative state even if the head slider 14 is
on the 2 2 JAN 2007 Asl6 amgnetritc diskm4. ths afparegating ondé ser for tyoj ng
descrlptlon cordlng o the resent |n¥entioq?lth geterloratlon t he
read/ wri t 8S5EF &Pﬁan"c% &g t%ref [ nt BYPEFéRBe ge FAEORPd “fecani sm
with the agluatdddaan e PeerenhelceNdae YAlthdheneetherbaad J1 dede
holding the head is set in a read/wite state. 2 2 JA N 2007 -17 \\
claim 1. lAtghdkadmesdardeipriisithgthe aAFskasarpednsbsr ayevimtiasn Suppor t ed

for rOtat%%gte where the head slider holding the head is set in a

read/write state.



a head slider holding a read/wite head for reading recorded data fromthe
di sk- shaped storage nediumand witing data to the di sk-shaped st?[{«gg@
medi um  a novi ng menber supporting the head slider and placing the 2007
slider at a read/wite position on the di sk-shaped storage nedi um and
retracting the head slider fromthe read/wite position on the di sk-shaped
st orage nedWeglaimixte novi ng nenber having a pair of coil holding arnms with
a voice coil nounted therebetween, and a shape that extends fromonly one
of said pair. of caidiskivdi egngigimg: only one | atchi ng mechani sm capabl e for

| at chi ng the novi ng_ gegber in place when the head slider is retracted from
a read/wite posi? fiskshapeflorageaRedHAFAP YL RHERHRIHi um to a hone

posi tion, and remphpidgidee R Fa@M b @l YdrHadiBTRRbrdMIQR #6m theadk-
slider is located at the read/wite position on the disk-shaped storage

medi um a rsheped gorage nuidivgm ek wrigng datadel theedisk-ghapaé storagisenasiiym: he only one
| at chi ng nmechani I: rpd r e
slider is held byéﬁ#e‘%é &%}ﬁ)tbtegn%‘mt%héﬁ%gé clﬂgigﬁgSh{rcrlgrc %ﬁ%%ﬁﬁwgg&aggﬁ?% aﬁga

| at ch t he meud/mgiterpokieon winethet diek-slepad staageo artiaoh,adndt tedracteedther hdad slider
position; apd whereipn the only one, | atchin chanism. s inertial

at chi ng. meRWEREFEHaT G PERTREn (1 P dshored Somts mediy 3 miig merher
novi ng Menbesvikpay phld of cohaRelih aimeanthactdcd bl nloah@hi tigreb@eBal)iafinaanap & he
shape is narrow and el ongate and has a recess forned therein. 2. A disk

drive, conpihrseepdsdrom enly onapéerid pair agecihdelligasmported for rotation; a
read/write head T(Q{lygﬁéqidtagn% ﬁ?é?@%}%@gﬁ)lé F T icAfeths AP RN ELAHI8c e

medi um and witing data t¢ haped storage nmedi um_an arm
support ed fwhen thengad stidemissiotificted iiraui agead/ wate pesttiandn e disk-chepedistimags

the shaft and,. ortin read/ wite h anagt . ext endi on
anot her si d%]gd%lﬁp{%haekg gip %)plgﬂ %gvrfné}ngn%rgeﬁ)\%artfgﬂgrencﬁ%n‘?g\%{lg g{eﬁrnob\fz{a&‘t%ﬁg he
read/ write haddlibativiented at theaeddiw titeepopd@intanahe dikrshajiddestoregdihedining head

reads recorded data fro nd.wites datg to, the di sk-shaped storage,.
o amt o hord: St Bt SRR s PerEeted A S B iRt AR Snly Sl fening

mechanism latches the moving member in a state where the head slider is held by the
ramp, and the latching mechanism being unable to latch the moving member when the
head is located at the read/write position; and wherein

the only one latching mechanism is an inertial latching mechanism that operates
in response to an external shock, the moving member having a shape that contacts the

latching mechanism and the shape is narrow and elongate and has a recess formed therein.

2. A disk drive, comprising:

a disk-shaped storage medium supported for rotation;

a read/write head for reading recorded data from the disk-shaped storage medium
and writing data to the disk-shaped storage medium;

an arm supported for turning on a shaft, having a part extending on one side of
the shaft and supporting the read/write head, and another part extending on another side
of the shaft and having a driving mechanism to move the read/write head between a
read/write position where the read/write head reads recorded data from and writes data to
the disk-shaped storage medium, and a home position where the read/write head is

separated from the disk-shaped storage medium;

[RALMEE]4331 doe:MIC



separated fromthe di sk-shaped storage nedium [R "\1 113EJ453l doc:NIC 2
2 JAN 2007 -18 a latching mechani sm capabl e of securely | atchingl ZHaNafth
at the home position, the latching nechaggsm conprising only one inertial

| at chi ng nechani smthat operates in response to an external shock; wherein
the armhas a lever that is separated fromthe |atching nmechanismin a

novi ng - range of atllatbhlr@tmbdhagisnmalpabiie@lﬁsadmeﬂytlh&ingalmb’mmi atethbdatheippsitionat ed
at the rea gv\iaiéte osj ti.on; wher ei n t.he ver . | row&lnfj eIon ate
and has a e fEphany C%‘??B?HF%@“‘lyrﬂ”&‘P"éF A EhingSdan i B0 wparte

t he | at chi %sﬁ@@é‘l@rﬁnsdﬂerﬂal shbek; ditsleiglr i ve of claim 2, wherein the |at Chl ng
mechani sm has a | atching arm that noves in a Predeterm ned al | owabl e

movi ng range i n rtBgpendes adevan thattis senarateth e thedaghingemeehapisnhip ampving
| at ches theratﬁ% f teMatchfh %E&Yﬁg%h?\mﬂ!tﬁ'@réaaﬂgﬁte%% Eh@catb%afl kIR writs

| ocated at t one posi remai ns separate omthe lever en the
head sl i derposit®n} am‘h\txbﬁelat the read/ wite position such that the |atching
mechani smis unah|e . e read/ wite he ocat ed
at the read/ wri tteﬂ‘%beg Pt &ﬁ“"‘i a“%&’%??kmgﬂa%r%“ressc?gé’uaﬁ\ftﬁf a\’/%@P%.’?fe‘rf HE"ever
is formed ivet@cahBpvetald thbddtcHifemetievi.i s outside an al | owabl e novi ng
range for the latching nmechanismwhen the read/wite head is |ocated at
the read/wite position, and the armconprises a pair of coil holding arns

with a voicg coilTHoynt adyvé B?"cﬁ‘aﬂﬁtﬂ"%ﬁﬁrelﬁl@lﬁ’e Iafﬂéhx iiﬂ%&hﬁﬁxﬁﬂﬂ§ aﬁaemngrﬁr%
one of said pair of coil holding arms. drive of claim?2

further contbatl BPYRY 18 arpapgEteroNnddol ivigle mé\ lheaangl indesponsg tat #recxtomal shock,
posi ti on, Q_egs % ({ g‘g
Crate vher chErEe Rubf ol BRkROATIRIPH AEABHENES{ ife PRV S HTER g llods
1s located at the home position, and remains separate from the lever when the head slider
is located at the read/write position such that the latching mechanism is unable to latch the

arm when the read/write head is located at the read/write position.

4, The disk drive of claim 2, wherein the lever is formed in a shape such that the
lever is outside an allowable moving range for the latching mechanism when the
read/write head is located at the read/write position, and the arm comprises a pair of coil
holding arms with a voice coil mounted therebetween, and the lever extends from only

one of said pair of coil holding arms.
5. The disk drive of claim 2, further comprising a ramp for holding the head slider

at the home position, wherein the latching mechanism latches the moving member in a

state where the head slider is held by the ramp.
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