1 TITLE OF THE | NVENTI ON DI SK DEVI CE "C@001'
BACKGROUND OF THE I NVENTION This invention relates to
a disk device provided 5 with an inertia latch
mechani sm for a head actuator. |In recent years,
magneti c di sk devices have been w dely used, for
exanpl e, as high-capacity disk devices in electro
appar at uses, such as personal _ c?nputers In generumﬂml HMWMI
a magnetic di sk device 10 conprises mag

housed in a case, a spindle notor that supports and

suppor s o rmanet 1o head “aVorce Sortitor " IBHIIN

(herehpakt gpyieferred as a VCM for driving
actuator, a sugstrate unit, etc. The VCM 15 i ncl udes a *Goooots

voi ce coi | attacheOiaA@Kéﬂa@umadFaﬁwaiWEﬁﬂﬁo@ pai r_of
e

yokes and pernmanent magnets nounted on case side.

Conpact pOThab|an§h%Q6&|r@Q@ﬁ@Ee&% havwe shedlvice provided
I ncreasing popularity in recent years. Mgnetic di Sk
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of this type are expected to be i nproved in

reliabilityn agapnst yeapact megnehdcl idiskt katvicey heve been
caused, as_they are carried_about. Proposed,

t her efbiel Yl%S%dna§ﬁ§tP6a@Péﬁ dasi béghosaphgity disk

conprises a ra oad mec¢hani smfor holding the
devices 1n electronic apparatuses, such as personal

computers. In general, a magnetic disk device
comprises a magnetic disk housed in a case, a spindle
motor that supports and rotates the magnetic disk, a
head actuator that supports a magnetic head, a voice
coil motor (hereinafter referred as a VCM) for driving
the head actuator, a substrate unit, etc. The VCM
includes a voice coil attached to the head actuator
and a péir of yokes aﬁd pérﬁanent magnets mounted on
the case side.

Compact portable personal computers have been
increasing popularity in recent years. Magnetic disk
devices that are mdunted in the personal computers.of
this type are expected to be improved in reliability |
againsttimpact or the»like that maf be caused as they
are carried about.

Proposed, therefore, is a magnetic disk device
that comprises a ramp load mechanism for holding the
magnetic head in a given position when the device is

non-operating. The ramp load mechanism is provided
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magneti c head in a given position when the device is
non-operating. The ranp | oad nmechanismis provided 2
with a ranp that is |ocated outside the magnetic disk.
When the magnetic di sk device is non-operating, the
head actuator is rotated to a retreated position on
the outer periphery of the magnetic di sk, whereupon a
5 suspension runs onto the ranp2 Thus, the magnetic
head is held in the retreated position off the surface
of the disk, so that it can be prevented from running

agai Ratht ke rdingk tMen isubjereited toutd ighkothe Mathetic disk.
proposed is a magnetic di sk device of this 10 type

t hat Whenprthel dednettilc ahl skhetdviad adtsc horedpatatiing, the
whi ch serves to enhance the shock resistance. If the
magnéeiad dicskiader de eftfedres dro iapadirestiidde postition on
operating, the inertia |atch nmechani smengages a head

act uaher oLd ere Perdinh gy aforhheomadnatia Kersdby Wwhelngiurpn a
15 the actuator in a retreated position. According to

a di SKSBFNFe e &Rt tfﬁw.r%-. TRsn theorganetic
Publ | catj on No., 2Q03-51165, for_exanpl.e,, an jnertia

| atc eﬁ@cﬁﬁni@&\%&ﬁbr' e Sht S ipgé’d'recrﬁonal‘?ﬁgeclhﬁ Sprtace

arm o%hethien r'tsika %romgf‘l%sc iittS é;at‘?pitkfer ipgfevrzeg}t%{qg\é#%&rﬁn %{)\{%ning

its center of rdtation, so th

forward and reverse divieed 19 e HEN AL RHOCK

accel ération.- The latch armi’s urged to rotate in
one directlyd Rrddsddtid iPmYndthie: dingl tdek ddNot fthis

the disk drive in a non-operating
type that is provided with an inertia latch mechanism,
which serves to enhance the shock resistance. If the
magnetic disk device suffers an impact while not
operating, the inertia latch mechanism engages a head
actuator to restrain it from rotating, thereby holding
the actuator in a retreated position.

According to a disk drive described in-Jpni Pat.
Appln. KOKAI Publication No. 2003-51165, for example,
an inertia latch mechanism comprises an inertia arm
and a latch arm. The inertia arm has its center of
gravity off its center of rotation, so that it is
rotated in both forward and reverse directioné by
external shock acceleration.. The latch arm-'is urged
to rotate in—one direction gy the gotation of the
inertia arm. If the disk drive in a non-operating
state is subjected to a shock, a latch claw that

protrudes from the distal end of the latch arm engages

a head actuator, thereby holding the actuator in a
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25 state is subjected to a shock, a latch claw that
protrudes fromthe distal end of the | atch arm engages
a head actuator, thereby holding the actuator in a
retreated position. In the inertia | atch nmechani sm
constructed in this manner, the inertia armand the
|atch armare rockably supported by a pivot that is
attached to a 5 case. The latchsarmhas a latch claw
that engages the head actuator. The |atch claw
extends substantially at right angles to the bottom

surf ace: daddl® S@sLL 860, that it can engage and
di sengage fromthe head actuator with a smal

nmovenment . Furtherinért vh clatth llepRahiON 86nkbBucted in
inertia armis prevented fromslipping off the pivot

by a ffiietmarster nitige poneroie tdat asd @hé acdech tarm are
yoke of a VCM A top yoke and a bottom yoke that
constia@itably surkReTtatNdrre RN Heat sbs taatachey to a
are thinned and _ 15 t hat ps between per manent

rmgné%assea'nd Theolateh ea%%raﬁ/veﬁj laychiot ey tihat engages the
cﬁe thinned as_a whole. Since the latch claw

of t G5 U ch T}h%c]haatrﬁ%rﬁje%("t’ e%%?ms%tﬁ?ﬂwwally
! cer a.ﬁqag&?%é%g%%#% | S RGO 7018 b Mstade SO
ot ot by T S imbcsfbfgﬁg"ﬁ ol ot sde®

TE RISy UMD dRASC! AP B8
| at clportidn of the inertia arm is prevented from sllpplng
off the pivot by a pivot retéining portion that is
attached to a yoke of a VCM.

A top yoke and a bottom yoke that constitute a
modern VCM are optimized so that they are thinned and
that gaps between permanent magnets and a coil are
nérroWed. By doing this, the VCM can be thinned as a
whole. Since the latch claw of the inertia latch
mechanism extends substantially at right angles to the
case bottom surface, however, a certain dimension in
the height direction must be secured. It is
difficult, therefore, to combine the latch claw with
the thin VCM. :If the inertia latch mechanism is
fﬁinned with the.reduction in thickness of the VCM,
it is hard to use the vertically extending latch claw,
so that the function of the latch claw cannot be

maintained.



25 so that the function of the latch claw cannot be
mai nt ai ned. BRI EF SUMVARY OF THE | NVENTI ON Accordi ng
to an enbodi ment of the invention, a disk device
conprises: a base; a disk-shaped recording nedium a
drive unit which is arranged on the base and 5
supports and rotates the recordi ng nedium a head

whi ch processes information for 4he recordi ng medi um
a head actuator which is arranged on the base,
supports the head for novenent with respect to the

recording nmedi um paigr SuMRRak! erbeliweeRvayrebieat ed
10 position in which the head actuator Is situated on

the outerapebirpiagakoskdeepbotiifichecording FRGLHMidR]d 2

an information processing position over the recordlng

medi udish devieecobhpmbses: wai bhsapvesdibr-braged recording
actuator between the retreated position and the infor

15 neleehuPr okedsing Postt vbachahd anrangedi anl ahehbase and
mechani sm whi ch | atches and hol ds the head actuator in

the r8tPBAFEA POSi FPOACRAchhEhEcReEEinEt BadbR ADRelieRd

t he re re ted position iis subjected to an external )
force Pﬁgg?ﬁﬁeFaf@ﬁOHEEFgﬂPSEPFnEhﬁdé%CQrgépghmedlum;

f d
Subet %L o) 8RR PRy L ot RatBht SR e nebnse
'atChsGB biEEn:H8 ﬁgh&thPepobgﬁgﬂt E%ﬁ”gggééthEb the

head uator to- latch it € retréate OSIt

and areé@f&ﬁﬁ& RE&LLLONahA YBi fBvEBee! BEERe ﬁnb retreated
di sengages 25 from the head actuator an u atche

10therepysi@fénain which the head actuator is situated on the
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outer peripheral side of the recording medium and an
information processing position over the recording
medium; a voice coil motor which moves the head
actuator between the retreated position and the infor-
mation processing position; and an inertia latch
mechanism which Latcheé ané holds the head actua%di in
the retreated position when the head actuator moved to
the retreated position is subjected to an external
force. The inertia latch mechanism includes a latch
~arm rotatable around a first pivot, which extends
substantially perpendicular to the base, bétween a
latch p031tlon in which the latch arm engages the head
actuator to latch it in the retreated position and a
release position in which the latch arm disengages
from the head actuator and unlatches thereby, and an
inertia arm which is rockably'supported around a

second pivot extending substantially perpendicular to



10

15

20

25

inertia armwhich is rockably supported around a

second pivot extending substantially perpendicular to
5 the base and rotates the latch armfromthe rel ease
position to the latch position by rotating around the
second pivot when subjected to an external force. The
voi ce coil notor includes a | ower yoke provided on the
5 base, a top yoke facing the | gwer yoke across a gap,
a .voice coil attached to the head actuator and

situated between the |ower yoke and the top yoke, and

a  PeERRNe MRASoRIAL q8k ahtHh |HaAsic ARR e lhlease
yokes and opposed to the voice coil. The top yoke has

an 1Qcimilcet adivie pertdHpari e xs g nest Sy ey appdngd the
the second pivot and that part of the inertia arm

whi chlhdcondsigivatte dvhreaars Ui cesbntb v odxaernsa esfoacas The
the inertia armfromslipping off the second pivot,

t he varimer etcdilninmg goriricmdss iy twdpperoke peovhded on the
| evel 15 higher than the top yoke. BRI EF DESCRI PTI ON

OF THESSEVERAICPVIYRNS dRcitE DRV IeYer Yoke agress a gap, a
per spective vi.ew show

(her ST G0 el S4S G SO SAL A gL RB aRd situated
STl O S SNV ARE ISy Sl P e e
RIS oo £ ¢ 14558 SRELLEELe yokes
oL &gugd*%p@g& Rl ek ivvo Bl &5W B 9EUTRET 8BECYLKE NhEWan
arm retaining portion which extends overlapping the
second pivot and that part of the inertia arm which is
situated near the second pivot and restrains the
inertia arm from slippiﬁg off the second pivot, the
arm retaining portion being stepped to be one level
higher than the top yoke.
BRIEF DEéCRIETION OF THE SEVERAL ViEWS OF THE DRAWING
FIG. 1 is a perspective view showing a hard disk
drive (hereinafter referred as an HDD) according to an
embodiment of the invention;
FIG. 2 is a plan view showing a head actuator
assembly, VCM, and inertia latch mechanism of'the HDD;
FIG. 3 is a sectional view showing the VCM and
éhe inertia latch mechanism of the HDD; and
FIG. 4 is an enlarged perspective view showing

the inertia latch mechanism and an engaging lug of a

head actuator.
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25 the inertia |latch nechani smand an engagi ng | ug of
a head actuator. DETAILED DESCRI PTI ON OF THE

I NVENTI ON An enbodi nent in which this invention is
applied to a magnetic disk device will now be
described in detail with reference to the
acconpanyi ng drawings. 5 As shown in FIG 1, an HDD
conprises a case 10 in the forngof_-an open-topped
rectangul ar box and a top cover, which is fixed to
the case by screws and closes a top opening of the

case. The casepdfhh@sp apssdst eprohi 8F! ¥uf! afvBRttem

wall 11 that serves as a base. 10 The case 10 contai ns

two rmagnet he dinbkdihdatand whikH @hisq edt8ed dinGpplied
medi a, spindle notor 13, magnetic heads, head

act uatoraldagheMid6disanpevdad widdhaoivs el Biesicrdbiida in

| at ch mechanism 20, and flexible printed circuit

boar ddghail(HeERi nafesencef sor sHeascaompanyR@ouirgwings.

17. The magnetic heads record and reproduce .

i nf or mat i o%st §hana fPofmifhe lmagmetild @osleyishse sheage 10 in
actuator 14 suggorts t he nagnetic heads for novenent

rel atF0® f8rPhRInAGnePPR-§PEREN1 35C4ARINIBE ?ﬁé §of 2 top
. L LI Qr he head t . T '
3 TR Bl B S O i
di f ' i.sk th
movedt SOpnoBEhE G, BBIRRL) £aREnC THAPRARE JOCREY 3 ubstan-

i nerti g, achy opCHaRL sH ¢91hohds (e g%@@egcg%a%oﬁa%%.

a retreated position. Grcuit conponents, such as a

25 pre-anpirhbi ebsean® EBNREEHOR N GlRetUd tdikks 12a and
12b for use as recording media, spindle motor 13,
magnetic heads, head actuator 14, VCM 16, ramp load
mechanism 18, inertia latch mechanism 20, and flexible
printed circuit board unit (hereinafter referred as an
FPC unit) 17. The magnetic heads record and reproduce
information to and fro@ the magnetic disks. The head
actuator 14 supports the magnetic heads for movement
relative to the magnetic disks 12a and 12b. The VCM
16 rotates and positions the head actuator. The ramp
load mechanism 18 holds the magnetic heads at
distances from the magnetic disks when the heads are
moved to the outermost peripheries of the disks. The
inertia latch mechanism 20 holds the head actuator in
a retreated position. Circuit components, such as a
pre-amplifier, are mounted on the FPC unit 17.

A printed circuit board (not shown) is screwed to

the outer surface of the bottom wall 11 of the case 10
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A printed circuit board (not shown) is screwed to the
outer surface of the bottomwall 11 of the case 10 and
situat ed opposite the case bottomwall. It controls
the operations of the spindle notor 13, VCM 16, and
magneti ¢ heads through the FPC unit 17. Each of the
magneti c disks 12a and 12b is 65 mm 5 (2.5 inches) in
di aneter, for exanple, and has 7mgnetic recording

| ayers on its upper and | ower surfaces, individually.
The two disks 12a and 12b are coaxially fitted on a

hub (awd showme®f oppesspendhe cavEoObotlBomndatl anped
by a clanp screw 21. They are 10 stacked in |ayers at

a gi vesnispale thetbpeaxtdbnsdofetheospdhdl8embudbr TBE VCM
magneti c disks are rotated at a given speed by the

not or1 4,3 arsd amagneeianheadsAshshogh theFFBS. uditol3,

the head actuator 14 conprises a bearing assenbly 24
fixed on thechopfolhel1bagarkief diRkscada apd TRk i1s 65 mm
bearin assenbl 24, which serves as a bearing

porti hb%c%eﬁivbP §3a§§Peap 5Ar ﬁﬁ@mab?toﬁmqahPS11

of the case, 26 _t hat

ot at%%??egh%pﬁ??%ﬂgbﬂgt hAVRESoProgte GpRpf opd°lover
beari faJQS hfﬁ&l@f?‘&%ﬁ.?k14TH%SB{«J§UE{1§ ex%e \ég 12b are

27D, C and 27d noun 6 an
in tf@omlﬁwfﬁtea ang ﬁhgsghse' 5Mowg ”@RLG spindle

el ongat e suspensi ons 3 attac I VI y to t
respagdtye ﬁztsﬁgeelsmgédOBytQeclaﬁﬂssceenagmetI@h89agre

33 is supported on the extended 25 end of each

suspestsiOredyin Dapbaksatnat gshewngpace in the axial
direction of the hub. The magnetic disks are rotated
at a given speed by the motor 13 as a drive unit.

"As shown in FIGS. 1 to 3, the head actuator 14
comprises a bearing assembly 24 fixed on the bottom
wall of the case 10. The bearing assembly 24, which
serves as a beéring portion, has a pivot 23 set up on
the bottom wall 11 of the case 10 and a cylindrical
hub 26 that is rotatably supported on the pivot by a
pair of bearings. The head actuator 14 has four arms
27a, 27b, 27c and 27d mounted on the hub 26 and
extending in the same direction, and elastically
deformable elongate suspensions 32 attached
individually to the respective extended ends of the
arms. A magnetic head 33 is supported on the extended
end of each suspension by a gimbals (not shown).

The head actuator 14 is rotatable around the

bearing assembly 24. Two pairs of magnetic heads 33
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The head actuator 14 is rotatable around the bearing
assenbly 24. Two pairs of magnetic heads 33 8 that are
supported on the arns 27a to 27d by the suspensions
32 are rotatable integrally with the arns and the
suspensi ons and novable to any desired-infor- mation
processing positions on the magnetic disks 12a 5 and
12b and a retreated position_(ngntioned later). Each
magnetic head 33 is connected electrically to the FPC
unit 17 by a flexible cable 42. The head actuator 14

has a pippord $EeHEr 84d o eh&E a2 1 Lhex P "Eﬁe
direction froma spacer ring 10 28b wth respec

the aswsperddiods a2 sﬂelﬁoiﬁmﬁelmw@éiyvawhtme arms
spacer ring 28b froma synthetic resin, for exanple.

A voiaed cohe S6spenehdmesidetd motaEgialty amy tdes Stgppoitfor-
frame 34. The coil 36, along with a pair of yokes and

a permdinedn PreeeRss 59 f pxedt bens hen bhe omowetid dbsks 12a
the case 10, consti- tutes the VCM 16. The yokes

i ncl 1rRd al 3P AaRd shabRbreavRs §RKEt ian r@ﬁrptm@e@hh@wr
top yoke 43, and, side yokes, 44. The |ower yoke 4

{1 xetE i (HAOBBE  Oried I3?111%f°?’l‘fée%tfﬁ%£36eﬁ'€)“a%lly “to the

t to the bott . t ke 43
s 1 0y SH Epbbi € AnbRRIATT T hle (127 1 over yoke
W th a gaprhetyeen LEEHEt eﬁ't‘f’{syé’@& 38t CPPORE! 34 that
the | ower and top yokes. atel i ke per en nagnet s

46a angk 4obs af @ fh&edohHoi vd dypld ¥ {h tAfom a spacer ring

28b with respect to the arms. The frame 34 is formed
integrally with the spacer ring 28b from a synthetic
resin, for example. A voice coil 36 is embedded
integrally in the support frame 34. The coil 36,
along with a pair of yokes and a permanent magnet
fixed on the bottom wall 11 of the case 10, consti-
#utes the VCM 16.

The yokes include a plate-shaped lower yoke 41,
a plate-shaped top yoke 43, and side yokes 44. The
lower yoke 41 is fixed on the bottom wall 11 of the
case 10 and extends parallel to the bottom wall. The
top yoke 43 is located opposite and parallel to the
"lower yoke with a gap between them. The side yokes 44
connect the lower and top yokes. Platelike permanent
magnets 46a and 46b are fixed individually to the
respective inner surfaces of the lower yoke 41 and the
top yoke 43 and face each other across a gap.

The top yoke 43 is provided integrally with an



25 respective inner surfaces of the | ower yoke 41 and
the top yoke 43 and face each other across a gap. The
top yoke 43 is provided integrally with an 9 arm
retaining portion 48 that projects radially with
respect to the bearing assenbly 24. The retaining
portion 48 is formed with a height |evel advantage
over the top yoke 43. More specigically, the retain 5
ing portion 48 is stepped to be one |evel higher than
the top yoke 43 in the direction away fromthe bottom

I 1 tmotk e t i ,
bar al L er Te neAgoplbrand 2y MRS PEoTeath rgfatyy, wicn

in theespeetl@o the bédlrvaycassenblgboyhat The kex8dntifg
the support franme 34 is situated between the pair of
per mapent inagA8t $s46armad with. aVheighbeleokl 38vhatage
energi zed, the actuator 14 rotates, whereupon the
magne®Verhthastg8s Hekenbded HMoreasdepbfitadhgyd bher retain-
desired tracks of the disks 12a 15 and 12b. The ranp

5| oad HBENRAFEHPR84BnEFUBESPREAaED 29 anqliaviibhfghﬁr than
The r 9 is proyided on the bottom wa of the
case ?ggaﬁapsV?EStéé o FH% SSF%Ftb%PiﬁﬂéYafr°§iEEGOPOttom
t he ti kS 12a_and. 12b.. The tab 31 20 extends
fronr?%gfdﬁgtgk gﬁ% %?S%agﬂ gﬁgpgﬁg?aﬁsSEPbSVﬁBﬁleSY
head B%EH@EQE 14 £ﬁenP¥Sd gge¥he retreated position,
the ta A

31 I's supported o gui de surface of the
ranp 19. | @nkRet¥eChBLEYa0EuLhPELSYRPOE! iFM AR case 10, the

10 voice coil 36 that is fixed to the support frame 34 is
situated between the pair of permanent magnets 46a and
46b. When the coil 36 is energized, the actuator 14
rotates, whereupon the magnetic heads 33 are moved to
and positioned over desired tracks of the disks 12a

15 and 12b.

The ramp load mechanism 18 includes é ramp 19 and :

a tab 31. The ramp 19 is provided on the bottom wall
11 of the case 10 and situated on the outer peripheral
side of the magnetic disks 12a.and 12b. The tab 31

20 extends from the distal end of each suspension 32.'
When the head actuator 14 is moved to the retreated
position, the tab 31 is supported on a guide surface
of the ramp 19. 1In the vicinity of the support frame
34 of the head actuator 14, as shown in FIG. 2, the

25 case 10 is provided with a stopper block 38 that
prevents the actuator from rotating beyond the

retreated position.
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34 of the head actuator 14, as shown in FIG 2, the 25
case 10 is provided with a stopper block 38 that
prevents the actuator fromrotati ng beyond the
retreated position. 10 If the head actuator 14 is
subjected to any external force, such as an inpact
when it is situated in the retreated position and
non-operating, the inertia latglp mechanism?20 is
actuated to latch the 5 actuator 14 in the retreated
position. As shown in FIGS. 2 to 4, the latch

nmechani sm 20 tEephexbdedtwhtBr ag @BQQQba@ck@@ 3% any
whi ch projects outward fromthe support franme 34 of

t he aetxtatwsl 18ortbat sush aB hheimpadtalhdhr égt ii@nsituated
with respect to the bearing assenbly 10 24. The | atch
nechahmsthOr¢sr©abeddEdSMLihnaahdtnhn aper8tiand &he
inertia arm52 that adjoin the outside of the support
framelnartia t hatehdreshani et 26nisThethated gomlstch the

ext ends substantlallg parallel to the bottomwall 11
of thRCER3ECE 0l 4ndli %uﬁﬁBF?éHedlB°§bta§“to he shown in

t at d 58, which ht .on
e Dor S ookt 4n B8 aygadeesﬁ?a#§@|5boggia ovided with

|
sl J e ST S S S R S N e
si de @fippder epgags ngq | Y8 @Qe0£ﬁ£9§téyp@@rttBE@”Eszolﬁ4the

with respect to the pivot at serves as a f
pi votradiel h@DKe &dDoh SwsthUat 8ge8p EBetﬁepgéhEQné'g%sembly

of the pivot 58 fromthe claw 51a. The latch claw 5
24. The latch mechanism 20 is provided with a latch
arm 51 and an inertia arm 52 that adjoin the outside
of the support frame 34 in the radial direction. |
The latch arm 51 extends substantially parallel
to the bottom wall 11 of the case 10 and is supported
so as to be rotatable around a pivot 58, which is set
upright on the bottom wall 11 and extends parailel!to
the bearing assembly 24. The arm 51 has a latch claw
5la and a hook 51b. The latch claw 5la is situated on
the side of the engaging lug 50 of the support frame
34 with respect to the pivot 58 that serves as a first
pivot. The hook 51b is.situated on the opposite side
of the pivot 58 from the claw 5la. The latch claw 51la
extends substantially at right angles to the b&ttom
wall 11 of the case 10, that is, substantially
parallel to the pivot 58, from the latch arm toward

the bottom wall. The distance between the pivot 58

and the latch claw 5la is longer than the distance
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extends substantially at right angles to the bottom
wall 11 of the case 10, that is, substantially 25
parallel to the pivot 58, fromthe latch armtoward
the bottomwall. The di stance between the pivot 58
and the latch claw 51a is |onger than the distance -
11 between the pivot 58 and the hook 51b. The | atch
arm51 is rotatable around the pivot- 58 between a
rel ease position illustrated and a latch position in
whi ch the latch claw 51a engages the 5 engagi ng | ug

50. IfoeaméeaxttarénPIiVBQr G, aPdCRnas bk igMACt, acts on
the case 10, the [atch arm51 is rotated fromthe

rel ease podihei datioh taren 54t dis reasitddre Rrdured atid gfivot 58
of the inertia armb52, which wll be nentioned | ater.

Ther ebptneenhe Iraflehsel awsi® iSha iddgages tete aanhayi ek ch

lug 50 of the head actuator 14, thereby latching the

act uaP@Bf1tionn iphehiehr heed atgdsictliaoh S Thengsarasy £he

arm 52 extends _substantially parallel . to the bottom

wal | E198F11He 184se010 dAdary syicenals igrgs, 4pmh as an

[rom thebot Lamauell, Lhinan (g | 2heh o, St A pard

NS L AR

o "EpoERIenBy eCAcHa Wien A0 ARSI o

paral l,el 1t get henkedhicay 18888 ¥hddeupon, the latch claw
5la engages the engaging lug 50 of the head actuator
14, thereby latching the actuator 14 in the retreated
position.

The inertia arm 52 extends substantially parallel

to the bottom wall 11 of the case 10 and is spaced
wider apart from the bottom wall 11 than the latch arm
51. A part of the ;nerﬁia arm 52 oveﬁlies the latch
arm 51. The inertia arm 52 is rockably supported
around a pivot 54. The pivot 54 that serves as a
second pivot is set up on a boss 53, which protrudes
from the bottom part of the case 10, and extends
substantially parallel to the bearing assembly 24.
The pivot 54 is one-sidedly located near one end
portion of the inertia arm 52 and kep£ sufficiently
apart from the pivot 58 of the latch arm 51.

A pin 55 protrudes toward the bottom wall 11 of

the case 10 from the other end portioh of the inertia

arm 52 that is distant from the pivot 54. The pin 55
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The pivot 54 is one-sidedly |ocated near one, end
portion of the inertia arm52 and kept sufficiently
apart fromthe pivot 58 of the latch arm51. 25 A pin
55 protrudes toward the bottomwall 11 of the case 10
fromthe other end portion of the inertia arm52 that
is distant fromthe pivot 54. The pin 55 12 is
situated between the latch ar-m 5% and the head
actuator 14 so as to be able to engage the hook 51b of
the arm51. A pin 56 protrudes toward the arm 51 from

that parsiohatbe beewtea 8h& 3AtWhi eiin $1Siahet®e head
hal f way between the pivot 54 and the pin 55. The pin

56 famesuiaberaidn 5¢ am thebeppbiit ¢osietgalgeomhich®ook 51b of
actuator 14 and is situated on the opposite side of

the pthotass di.thd pim §6 prowmrudespitowssd The arm 51 from
inertia arm52 is Erevented,fron1slipping off 10 the

pi vot At AR hePl FRealBestiad agtpfar Whicht dshypituesed
armretaining portion 48 that extends fromthe top ,
yoke Q%f%%%yshgﬁﬁe?ﬂ EPE P3Votnedr 8nsi ey Pidr Bifon Zge pin
overligs plyot 54 d a port portion of the arm

5o 1ot TeoEr PhPcaledr PR TRy BPPoRAG e 2068 i, s0e

15 5 t ot 54 . at..p t i_nertia
arn1a%|c 9???s??ug?édiﬁeé%épggggeggnghgi%%Ppgiﬁﬁs%lde of

the agyereiebi 58 BErthana¢l BAE¥ERLS thide LArms32 from
slipping off. If any external force, such as an

i mpact, actReORne2@itharease i@ greerdnt@d if-cM M13%ping off

rotates cl ockw se or
the pivot 54 and held in a desired support state by
the arm retaining portion 48 that extends from the top
yoke 43. As shown in FIG. 3, the retaining portion 48
overlies the pivot 54 and a support portion of the arm
52 that is situated near the pivot, and faces the boss
53 across the pivot 54 and that part of the inertia
arm which is situated nearjthejsepond pivot. Thus,
the arm retaining portion 48 prevents the arm 52 from
slipping off.

If any external force, such as an impact, acts on
the case 10, the inertia arm 52 rotates clockwise or
counterclockwise around the pivot 54, depending on the
direction of'action of the external force,. thereby
preésing the latch arm 51 fhrough the pin; 55 ané 56.
If the inertia arm 52 rotates clockwise around
the pivot 54, for example, the pin 56 presses the

latch arm 51, whereupon the latch arm rotates

counterclockwise. If the inertia arm 52 rotates



count ercl ockwi se around the pivot 54, depending on the
direction of action of the external force,, thereby
pressing the latch arm 51 through the pins 55 and 56.
If the inertia arm52 rotates clockw se around 25 the
pi vot 54, for exanple, the pin 56 presses the Ilatch
arm 51, whereupon the |atch armrotates
counterclockwise. If the inertiafrm52 rotates 13
count ercl ockwi se around the pivot 54, noreover, the
pin 55 presses the hook.51b of the |atch arm 51,

wher eepaR tbhe 1bakel s iRl &5 & PILAT Cﬁ@c%zﬁe%ve\%e%e

the latch arm 51 rotates counterclockwse’'int

mannepint B6 batesed Al vANFGE D M ENGAGHHG Pt 150
of the head actuator 14, whereupon the head actuat or

is Iawbhedupnnth@erémneatednpmmﬁauﬁs AV ING K itdee,

HDD constructed in this nanner, the head actuator 14

i s rot/Aeedthg tB&UCHITG Sln rid atesralowdematlicarkwiBye in this
d0|ng this, the magnetic heads 33 are noved onto

5desi r BANPREc kS DS llaﬁéhm‘idﬁé’t iSd adieslege & han@n2lging lug 50

ded t duced
f“‘r‘ﬁhe{%ﬁ"gnsg R R A g

t t l tomardthe
fiints @58%'89%%?3&&;)3%%"&%' B P16 as a
d it
opor et ng BESPREMGE cb ched Mo €0 s%%l ?wﬁlﬂmsnénannerr
|nnertﬁérheaﬁrﬁhtﬁb@%roﬁ4dh§k§o%%%e%n%gl%%e (iéixi

out er nost peri pheries thereof. Wen t head
10 normal operation. By doing this, the magnetic heads

33 are moved onto desired tracks of the magnetic disks
12a and 12b, whereupon information is recorded to or
reproduced from the magnetic disks. When the head
actuator 14 is rotated from its operating position

15 toward the illustrated retreated position by the VCM
16, as a magnetic disk device 1 is shifted to ité-non—
operating state, the magnetic heads 33 move from the
inner peripheral side of disks 12a and 12b towérd the
outermost peripheries thereof. When the heads 33 move

20 close to the outer peripheral edges of the disks 12a
and 12b, the tabs 31 that extend individually from the
suspensions 32 prOJect outward: from the disk edges and
are 1nd1v1dually supported by the ramp 19 of the ramp
load mechanism 18. Thus, the magnetic heads 33 are

25 unloaded to be off the surfaces of the magnetic disks
12a and 12b.

If any great external force, such as an external
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20 close to the outer peripheral edges of the disks

and 12b, the tabs 31 that extend individually

fromthe suspensions 32 project outward-fromthe disk
edges and are individually supported by the ranp 19 of
the ranmp | oad nechani sm 18. Thus, the magnetic heads
33 are 25 unloaded to be off the surfaces of the
magneti c disks 12a and 12b. 4f jany -great externa
force,
case 10 when the HDD is non- operating, for exanple,

the inpptica,| akel oRchael e@s2010 Fhast wakedphy ikheon-

force of inertia and | atches the head actuator 14 in

t he abpeessiidgnafiner exihpde,t RBediaetyatonaténCaBcBenism 20
fully prevented fromrotating from the retreated

posi t ienactwatedt by tragnébrcedoskint2aiaanddl2btches the
the external force that acts on the HDD is renoved,

the | BE8H Ae&HatPsmli01ins thesabpegseddananoeicat cdds, the
state by return neans %not shown), whereupon 10 the
5Iatcha8¥ P

such as an external - 14 inpact, acts on the

HF%?r|§4k§sP FHélwepésgsnﬁs§|€r@w r;IﬁGéng from
h h I
i AT IR BB el 1o

constgHategbln &@lﬁhgaggerrna&hg arn1%§t?Lgh£gl hs HDD

48 that preventst

of f and bgldsekt Eﬂaalgkgﬁnmgeﬁbh 43% ?%egﬁggmkgpb%o an

one | evel hlgher t

VCM i gnl Bt BRed Bia@@tbQ‘%ethBH hBgn¥okas+a8HoLAS, whereupon
per manent magnets, thefefore,

I ner

nthe top yo

the latch arm 51 is kept in the release position.
Thus, the inertia latch mechanism 20 operates only
when an external force acts on the HDD.

According to the HDD constructed in this manner,
the arm retaining portion 48 that prevents the inertia
arm 52 from slipping off and holds it in a given
poeitiOn is stepped to be one level higher than the
top yoke 43. If the whole VCM is thinned by optimiz-
ing the yokes and the permanent magnets, therefore,
the arm 52 can be located in a high position that is
sufficiently apart from the case bottom wall 11. If
the latch claw 5la of the latch arm 51 is formed
extendlng at rlght angles to the bottom wall 11,
therefore, a high enough space can be secured to allow
the movement of the latch claw 5la. Accordingly, the
head actuator 14 can be latched by the claw 5la as the
arm 51 is slightly rotated around the pivot 58. Thus,

the HDD that ensures high-efficiency operation of the
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the arm 52 can be located in a high position that is

20 sufficiently apart fromthe case bottomwall 11. If

the latch claw 5l1a of the latch arm51 is forned

extending at right-angles=to the bottomwall 11,

therefore, a high enough space can be secured to all ow

the novenent of the latch claw 51a. Accordingly, the

25 head actuator 14 can be |atched by the claw 5la as

the armb51 is slightly rotated around the pivot 58.

Thus, the HDD that ensures high-efficiency operation

of thendbtihneettd matBAnABfmheBhSHeCaBtBenabt @vRedwith use
even with use of the thinned VCM 16. The present

i nvenpfobhesthohnkdniVCRd1di.rectly to the enbodi nent

descri bed above, and its conponents may 5 be enbodied

i n nodi fi e@heopmre senthdovedéepant iisgnbtomitrie cticadereartly to
spirit of the invention. Further, wvarious inventions

may beheaagebpdimaghtabepcedhbinkhgva, phdr dkist gosponents may
conponent s described in connection with the foregoing
enmbodPfefPogdpdetBnfirel fi6rfe formEhEitboEENPeRAREINY Trom

' to the f ' di, t b | tted.
Fur LnEPROPEoPEORpORBALS Falt o AEng T o™ CaPhrer EHECher,
mbodj mbi ned ired._ .Th mber ", .
CToOCLAER 8By BE- SBAR, RS, BB, FEBH. b e G0 Db ining «
and 1By, pe1}1 Ber ERSBAnBBNEARN! LEde TBES 1hOCLAKRALLAR with
I'S no PIH]te to nmag ePIC IS geV|ces and nay be

al so @H@lESQe%@iﬁBYeHBBSEm@BEK de¥i-CeRampdeh @¥me of the
optical disk deviCes.
components according to the foregoing embodiment may
be omitted. Furthermore, components according to
different embodiments may be combined as required.
The number of magnetic disk(s) in the HDD is not
limited to one and may be increased as required. This
invention is not limited to magnetic disk devices and

‘may be also applied to aﬁy other disk devices, sudh as

optical disk devices.
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subst &
latch pos'%’%@aﬁnwwqb%hpE%%esgggh1%%%&%%%%%%5f&ﬂ?tﬁﬁ?d

16 WHAT IS CLAIMED IS: 1. A disk device conprising:
a base; a disk-shaped recording nediunt 5 a drive unit
whi ch is arranged on the base and supports and
rotates the recordi ng nedium a head whi ch processes
information for the recording nedium a head actuator
which is arranged on the base, 10 supports the head
for novenent with respect to-theae recordi ng nedi um
and i s novabl e between a retreated position in which
the head actuator is situated on the outer periphera
side of the recordi ng megATINT SINCLAIMED Nf®f mat i on
processi ng position over the recording 15 nedium a
voi ce coil 1not &r dilsikc klenbes colerieadgact uat or

between the retreated position and the information
processi ngap®gisei;on; and an inertia |atch mechani sm
whi ch | atches and 20 hol ds the head actuator in the
retreat ed ﬁogﬂﬁ$oﬁhﬂﬁ€ﬁ-rﬁﬁ€rﬁé§ﬂ Bedddfér noved to

t he retreate
5force

hea ﬁgﬁfﬁﬁnﬁc hEEndn Eﬁrﬁ?}g:f%dﬁﬁg%?qe%%@
25
B N S DS R A

recording medium;

a head actuator which is arranged on the base,
supports the head for movement with respect to the
recording medium, and is movable between a retreated
position in which the head actuator is situated on the
outer peripheral side of the recording medium and an
information processing position over the recording
medium;

a voice coil motor which moves the héad actuator
between the retreated position and the information
processing position; and

an inertia latch mechanism which latches and
holds the head actuator in the retreated position when

the head actuator moved to the retreated position is

subjected to an-external force,

the inertia latch mechanism including a latch arm
rotatable around a first pivot, which extends
substantially perpendicular to the base, between a
latch position in which the latch arm engages the head

actuator to latch it in the retreated position and a
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actuator to latch it in the retreated position and a
17 release position in which the | atch arm di sengages
fromthe head actuator and unl atches thereby, and an
inertia armwhich is rockably supported around a
second pi vot extendi ng substantially perpendicular to
5 the base and rotates the |latch armfromthe rel ease
position to the latch position by ratating around the
second pivot when subjected to an external force, the
voi ce coil motor including a | ower yoke provided on

t he bﬁéEeaQetp@sYQK@nfﬁﬁi@Hiéﬁeth@“@ét¥ﬁk§rmlgi§€58§§es
a gap, a voice coil attached to the head actuator an

si t uaf ecin beheelesad hect osesr yoke anUatbRest ORe¥€Ke, aAE an
a permanent magnet provided on at |east one of the
yok esi et bppasedvh bch his vodbckaloby | supperteqp yokend a
having an armretaining portion 15 which extends
over | SRRPHY PHeot eevhen@inet supstanbialparpeopentitcular to
inertia armwhich is, situated near the second pivot
and r'dit rRATR PR FRlertsa bhen rbeh sprppfagmothet helease
second pivot, the armretaining ,portion being steppe

el Leig

d
to bt etC nFihet3tHaPHEE 190 PYprgbREing, arREnd the
oL ok e pecal g 8.\ L cahet el Lhe 2L

retaining p I On ext . . .

12K, ) ol IS ASEOE LRI B G
provided on the base, a top yoke facing the lower yoke
across a gap, a voice coil attached to the head
actuator and situated between the lower yoke and the
top yoke, and a permanent magnet provided on at least
one of the yokes and opposed to the voice coil,

the top yoke having an arm retaining portion
which extends overlapping the second pivot and that
part of the inertia arm which isésituated near the
second pivot and restrains the.inertia arm from
slipping off the second pivot, the arm retaining
portion being stepped to be one level higher than the
top yoke.

2. The disk device according to claim 1, wherein
the arm retaining portion extends integrally from the
top yoke.

3. The disk device according to claim 1, wherein
the latch arm has a latch claw extending at right
angles to the base from the latch arm and capable of

engaging the head actuator.



angles to the base fromthe [atch arm and capabl e of
engagi ng the head actuator. - 18 4. The di sk device
according to claim1, which further conprises a boss
protruding fromthe base, the second pivot being set
up on the boss, and the arm retaining portion facing
the boss across the second 5 pivot and that part of
the inertia armwhich is situatigd near the second
pivot. 5. The di sk device according to claim4,
wherein the armretaining portion extends

substantially Tpar@lils® de?ildee aRR%¥8ding to claim 1, which
further comprises a boss protruding from the base, the
second pivot being set up on the boss, and the arm |
retaining portion facing the boss across the second
pivot and that part of the inertia arm which is
situated near the second pivot.

5. The disk device according to claim 4, Qherein

the arm retaining portion extends substantially

parallel to the base.



