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Abstract An inertial latch appar aBagkgfoundrpfithe kiventien an actuator armin a
dic drive im@ predetgrid iRl RO dQHe '8 wit Q0HiHE bRE i hifneRERith

?w on a rotating storage medium on a disc. Modern disc drives comprise one or
more rigid discs that are coated with a magnetizable medium and mounted on the
hub of a spindle motor for rbtation at a constant high speed. Information is stored
on the discs in a plurality of concentric circular ‘tracks typically by an array'of ‘

15 transducers ("heads"™) mounted to a radial actuator for movement of the heads
relative to the discs. Each of the concentric tracks is generally divided into a
plurality of separately addressable data sectors. The read/write transducer, e.g. a
magnetoresistive read/write head, is used to transfer data between a desired track
and an external environment. During a write operation, data is written onto the

20  disc track and during a read operation the head senses the data previously written
on the disc track and transfers the information to the external environment.
Critical to both of these operations is the accurate locating of the head over the
center of the desired track. _

The heads are mounted via flexures at the ends of a plurality of actuator

25  arms that project radially outward from the actuator body. The actuator body
pivots about a shaft mounted to the disc drive housing at a position closely
adjacent the outer extreme of the discs. The pivot shaft is parallel with the axis of
rotation of the spindle motor and the dfscs, so that the heads move in a plane
parallel with the surfaces of the discs.

30 Typically, such radial actuators employ a voice coil motor to position the
heads with respect to the disc surfaces. The actuator voice coil motor includes a
coil mounted on the side of the actuator body opposite the head arms 50 as to be
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parallel to the plane of rotation of the actuator armand a | atch nznb
pivotally mounted in the disc drive for rotation between a di sengaged
position permtting novenent of the actuator armwhen the latch nenber is
in the disendﬁﬁ@ﬂ‘ Psition and an engaged position in inter;éy&g51;73
relation to a portion of the actuator armto prevent novenent o? ?He

act uat or ‘ar m wheinh&8edini tNEmh .ect.ed to an external shock |oad. The
| atch menber rotates in only %nne%g fr%gogtai"&g“?tﬁ‘?’&%é%@mOnecﬂratdron of the

beam nenber in eP¥A@RCNA Magnek wdsmagetically hiericable Hlia i tion froma
neutral positiongirdet KR LT URPOS%%{JG: I NFCRMA%I O@%ﬁfY 3 é)gtrﬂLegd to
identify States party to the Be‘,BSSS Pehtheenil, pa glestrarhagpetimiidldisset up
publ i shi ng i nt er Which emeracta prithitbeinhgiec HAdQF thtebﬁagﬁg};: circuit to cause the coil to

ALAI bani aESSpgi nj,s!.&: 05 Sl oveni a ‘
AMAnneni aFl Fi nl %gﬁ%ﬁ%%ﬁ“ﬁg@l%‘gﬂ‘&mwn Lorentz relationship. As the coil moves,

ATAust r i aFRFr ancbe bittesontiuds pioNSRREO@L oi .

AUAust r al i aGAGabonl VL at vl aSZSwazi | and B\Ifg\tzseh??)g?‘} the Betdsimayg across the disc

Ki ngdomMCMVbnacoTUCART BRBASHMAr Hiel aliersAbelmad na it backiaad/FiRanE kh hfcuth

Mol dovaTGTogo BBEmidactsossaniG ' car Tl Tap" kut ar _

BeBel gi um G\lGarrBI\/D(Thg—j‘_Bf or mer Yugos av ﬁ/ﬁnnfgtﬁ%ﬁg@‘tsgﬁ%lﬂm%ki na

FasoGRGr eeceRepubl i ¢ “df 2RH@etzH is TRVer kyey control signal fed to the voice coil moto

BGBul gar i aHIBungeCxaMVene! (24 dohi and Tobag .
BJBeni ni nl r el andM\Vobngol iraUAélﬁ rog?%eac ARF & | 3I§F§’Pé¥$tm.lﬂ\md ta snseathiSUganda

BYBel ar usi sl cel 2AUNAER] oSt andcofi @ tRSmBVeriBSS i head abo

; : : the disc usfn
CACanadal TI t al yM\Egi ki stan CECentral African ve g
Republ i cJPJapanNEN g r%gé?'%ﬁéwm%@kéﬁlyaﬂﬂmtﬁmrdemwkyé{hﬁﬂtaibsl avi a

CHSwi t zer | and KGRY FgY intforudGdlo stopsdZoiZhd ligd Crite di.vpireKPDenocratic
Peopl e' sNZNew Zg@&ewk%VCan&réoonRepubl_i C \(I)\?he%&%ﬁ%fb%ﬂ‘fomatmn.

CNChi naKRReg;bl ¢ of » RauPHPBIF PRSPt rositiomedx herd kwitEER0RG ithe &‘&g@% he
Republ i cLCS&} nt cureniaRhiRus®itRE. FodeLd | manyLLLi echt enst ei nSDSudan
DKDenmar kLKSr i(jl#%gkaSESweden EEEst on%’ g’ﬁ&f@%gﬂfi%&%ﬁﬁwwwm 2003

O 00/ a5850 P BOY 10 Bt i b to AP GialiyRo MBE Eadlh $GeRBoMfon
centered above a desired track. The servo system then delivers a control signal to
the VCM to rotate the actuator to position the head over a desired new track or
maintain the position over the desired current track.

IXRE

20 i
In laptop computers, the disc drive must be extremely robust and capable

of withstgnding shocks and inertial Joads due to constant, and often rough, user

handling. For this reason, the actuator is typically “parked” with the heac;s

located outboard of the discs and resting on a ramp which protects the heads and

discs from adverse loadings. Also, the use of super smooth disc me&ia does not
25  permit the heads to be parked on the discs when the discs ar not rotating. The
actuator is typically held in this position with the heads parked by a magnetic latch
engaging the VCM molding. However, in mobile applications, such as laptops,
due' to power and design constraints, the magnetic latch may not be sufficient to
?osxtively retain the actuator in the desired position if the drive or entire computer
30 is severely jostled or dropped. Thus it is desirable to provide a latch mechanism
which can prevent unwanted actuator arm rotation in these events but which can fit
within the cramped confines of a small disc drive housing.
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“UFi'éld of “the Trivention 5 Thi's“application relates to magnetic ‘disc ditves
and nore particularly to a |latch nmechanismfor restraining the actuator

arm when subj ected to shock loads in a de-energized state. Background. of

« the Invention 10 Disc drives are data storage devices that store digital

data in magn¥P¥s¥% m on a rotating storage nedi umon a BFEYSOKIEHEM di sc
drives conprise one or . nore rigid discs that are coated with a

magnet i zabl e nedi um and nounted on the hub of a spindle notor for
rotation at a constant high speed. Information is stored on the discs in:
a plurality of concentric circul aftnmarxef the lavention, by an array of 15
transducers ("heads" ) o4/ HiSBackrof tHedtldht ifeh r égge of the
heads relative to thg di_scl.s. C!Eagg oel?‘ﬁlt%et cong@n ribg&tdreg% fgf’hgeeneral |y
di vided i nto a PsseRt dveptjongs ag ingrtiahlatching apphrasssfablliec diites asd int particulafhe
read/ wite tEgansgduflobi n istive read/wite head is used
to,transfer dat gﬂget me%eﬁccgnp&'geéidﬂg%’ ?‘trag%:?&ﬁaglﬁ%ﬁ&fﬁga&? F ASIPater, S’nment.
During a wite ppentirptanon flema paskedvor latohed position idieto2Atetiab Shdck Asdds and

during a read operatiaon the, head.sens the data.previously witten on

the disc track g"?\'&‘%’? §H§$ ésrdse'?’ﬁr§lzie§f‘bcf'§§?7%°rt35mt‘£’é' aparked positien 14 onnent .
Critical to bot parttular) @scinerfisiriath oNse ifvedton i9daighdt 18 ehigd tHeBnffor i head
over the center .of .thel? desei)cied track. The heads are nounted via flexures

at the ends of BUBRUVYaYhentheiscrivgas sibjectod to3 rptary phock fnad jabout ap agisal | y

outward fronot hparand v@iherachadyaxisTi B6ld4Rb e dBREhEd 1dbeVRhsiii8Yned Shaft
mounted to the disc drive housing at a position closely adjacent the

£

g
outer extreme ofbockipads-sihe latqhhengages segardiess of the rqsational|disectiontdf foree axi s of

rotation of theashiedt @e HHU&rbuta&ﬁy Lék%%ie‘a%ﬁmesoqivég@sﬁl?%?g% fﬁea?deﬁ eﬁn%e in a

plane parallel wWth the surfaces o I SCS. radi al
act uat ors enpl oipegtialon sheck lvad omthedrive boysgi ti on the 'heads with respect to

the disc surfaces. T . i Qi | tor .includes .a. coil, nounted
on the side of the a@%ﬂgﬁ)r E’géfy&géﬁg%sff 5t aﬁgggngg%vﬁgg: characierizge | 2 1
OCT 2003 WOIDO/ 8@ PoBeRGiVenBROWilibEGBparenteforesréading bEheROGrgCdetdiRI d Of a

Ci . ; g h : r __
magnet i cal |y petTEIRE o SPE R IBL R AR P Tien of OF wgeiiedr  ent (DO
i s passed throuddawirdge. coil, an el ectromagnetic field is set up which

interacts wwth the magnetic field of the magnetic circuit to cause the
coil. to

Brief Description of the Drawings

20 FIG. 1 is a plan view of a disc drive in accordance with a first preferred
embodiment of the invention. ‘

FIG. 2 is an enlarged partial plan view of the disc drive shown in FIG. 1
showing the orientation of a latch apparatus in accordance the first embodiment of
the present invention when the drive is stationary.

25 ’ FIG. 3 is an enlarged partial plan view as in FIG. 2 showing the
orientation of the latch apparatus in accordance with the first embodiment of the
present invention under a shock load applied in one direction.

FIG. 4 is an enlarged partial plan view as in FIG. 2 showing the
orientation of the latch apparatus in accordance with the first embodiment of the

30  present invention under a shock load applied in an opposite direction to that shown
in FIG. 3.




‘noves, the 'act uat or body pi vots about the p| ‘vot shaft and the heaQs]nﬂ&E 2883
across the disc surfaces. The actuator thus allows the head to nove back
and forth in an arcuate fashion between an inner radius and an outer
radi us of t s. The actuator armis driven by a cont fed to
t he voice C\(k))l Igrr%flor 10 (VCM at the rear end of the act]{JCgI{US%grm A
servo systemis used to sense the position of the actuator and control
t he novenent of theFK?eaﬁjisabmeatQMendiewmfu@ing”ﬁab@iwommﬁadﬁsmhw froma
di sc surface ip r R.Eervo
nf or mat i on st apapesrSfediluinl 1 A6 kBB ER BF ek pR ekl O
general |y indi cate FK& s esepatatgpesspective viéw dhihe htciomesnbdr ané spréngtbat of t he
disc, i.e., th urrent .track, positiqgn.. The S¢ rvo system uses the
sensed i nforrrat%?e(]:)l%tc}g Ttlgf’?for %Fdw*b‘bgtetftfﬁﬁ“&f’ r‘fﬁ"n@’eFﬁS'\'N t0
optimally nﬁveutvbﬁudmead to a new position centered above a desired track.
The servo systemth %Ilvers a control signal to the VCMto rotate the
actuator to positio 1S AR LRFI5\AOWD PEFRRESVE HieWeRf the ltck mgmbegghawndnn the
posi tion over tH@®, ¢lesired current track. 20 In | aptop conputers, the disc
drive nust be extrenely robust and capable of w thstanding shocks and
inertial |oads due P& -&inawkatviewsoln @Fq@hver\vagtﬁe dt§§~°e¢nd snaxmpfphg For this

reason, the ac géf;g; .

out board of thteéhgl‘?vg?:gﬁozvn1£l tmeglta{nhmami? dhus pro cts tﬁ?ﬁ%ged‘s and
di scs fromlﬁdvémb@,dlme@dlfﬂg@resmtsoventlmmmbedﬁlomxt)emnsmbﬁtsidedxfﬂrc medi a does
not: 25 permit %};@1 NEAF She ! v Pe parked on the discs when the discs ar not
rotating. The Piacor cis ypically held in this position with the heads
parked by a magneUEIG a’txshne:eﬂtghgpagpetctiee VieMofitediectad ehibvsiveit ofite nobi | e
appl i cati ons, such du and desi n constraints, the
magnetic | at ch JH& ??i‘th B §‘§ﬂni S‘P&\tﬁ%ﬁ”f’?"\%we B {%he actuator in
t he desired pomstauatonuﬁtﬁehﬁscdﬁivue or entire conputer 30 is severely
jostled or groppeduﬁﬁaﬁ Is desjrable to_provide a | atch nmechani sm

whi ch can pPevent dYnASEERNIGS, PEESPRSUVE tviEW ofithe srppiberabadiment Shawm  whi ch
can fit withim¥i e9§lf(ﬁmﬁ@ e'r@ﬁﬁorpfotﬁeﬁ?@altdr&lh%%x‘ﬁ{dld’@hﬂﬁ%g' ng. 21
OCT 2003 WD 00/ 63892 PCT/ US 0/ 10703 Sunmmar the Invention Against this
backdrop the pFeEagstb Ythva%ﬁhuaewamgwemeﬂ@ﬁ:eloa@@u The present invention
is an inertial |atcgg N t cular 5
smal | nobil e conput er g%?ﬁggﬁﬁﬁﬁé}ténﬁgfgh%%rgc y%et%’gergg”?%{l RS or arm
to prevent rot afiiheﬁﬁcmd)ﬁnbodpmnkdtbwmlmcﬂbmumingmnnﬁuﬁltnmvémémoflal

shock | 0adgy  the beam end either clockwise or counterclockwise about its vertical axis results in

:D

counterclockwise rotation of the latch member about its horizontal axis into

engagement with the actuator coil overmold.

Detailed Description
25 A mobile disc drive 100 having an inertial latch apparatus constructed in

accordance with a first preferred embodiment of the present invention is shown in
FIG. 1. The disc drive 100 includes a baseplate 102 to which various components
of the disc drive 100 are mounted; A top cover (not shown) cooperates with the |
baseplate 102 to form an internal, sealed environment for the disc drive in a
30  conventional manner. The major internal components include a spindle motor 106
which rotates one or more discs 108 at a constant high speed. Information is

written to and read from tracks on the discs 108 through the use of an actuator
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“Cwhefithe dri've isvde-ener gi-zed-and t he actuator
position. In particular, the inertial latch of the invention is designed
to engage the actuator arm primarily when the disc drive is subjected to
a rotary shock | oad about an axis 10 parallel to the actuator axis and
coul d al so PRUEE2gned to be sensitive to |inear shock IKFHSOANE | atch
engages regardless of the rotational direction of force applied to the

drive, but onl yssefi6i3aae, psridndd RijadEhiRe 8iScs10B) QBE 8ukior ABerfby 21612
inertial or shock |oad on the drive housing. These and various other

features as welnclugdes ong i mosg aualpy s d hd which sxierdtownBistthedisesckfS and
invention w || wBRRhGERAR i I ] il ed
description of two exgr%g ar%/Bwbggfﬁeﬂ%t%g%%e%ﬂsé%{e%% t rgﬁé{gsoci at ed
drawi ngs. Bri eflemseschli6rxiending frombraciDofithie aguatoxOarfis G14.]Mpunted gl thedisiabw of a

di sc drive kn \ fricl ref.erred . odi nent _of t.he

I nvention. FI Géﬁg&iregagﬁﬁg%%&é%dl lgéﬁflgﬁdel&?%n %’i ‘8@)’”@? a{]ﬁgq’&f“&g ‘ﬂ'}raﬁ/e shown
in FIG 1 shoenabling the head Hittaflydmclofe prokintitytabayiie adraspomiisganfadacte t he
first enbodi mept, of . g§ rWent i nvention when the drive is stationary. -
25 FIG 3 is an @ﬁﬁoﬁP& ’sg& ial plan viewas in FIG 2 show ng the
orientation of the Thdgindnpanalefsis it}‘pimrf;fdeiéﬂé?gﬁed\hhéh thB 8isk laFisé 160130di ment

of the present i.nvéeg}ion under . a sogo_ck oad applied _in one direction.
Pjiods

PIG 405 an ot Jeiopgnes i, Jde arugtprarms 136 avg Toipteche

ori ent at i om0 of clbéievisedréi tRARBRIGh YEov indRORE SRECE FIG! 1 1d Bivd ik kadiTbOdi MEN
of. the 30 present invention under a shock |oad applied in an opposite

ditection to tHKtowRauhonty A ramcl203t0 pariopoitionyoff 0f the isco W& RBEDthe
PCT/ US00/ 10703g ) motdr 108 isHRRAEAIR4P ITae h¥dd§"ﬁ§%re§x?ﬁm$%ﬂ% & e ﬁg&%m
h e 11 rst enbodi nment of

menber of the ['atch —apparatus 11m-accordance w
t he present i ningthe park positian thepuigh the use pf rmactuaterlsipleatrangementewhizh t he | at ch

menber and spr] . at aratus in, accordance with the first
enbodi nent of %%gc%@ﬁfm& q?‘ﬁé@nﬁ“&%%ﬁtﬁa@s hg“ ‘éfﬁe‘h‘bg ﬁﬁ”é‘s thed'
per spect i v5 vi Ehis ddicht dreangehenh isrppitatly ssinaguetiéc IatchWHish Bagreti€allyhoids tge pl an

view of a di SC, rdt&%g\éumgtr; &J}Fmﬂ! scs and spin notor

The radial position of the heads 118 during drive operation is controlled
through the use of a voice coil motor (VCM) 124, part of the actuator assembly
110, which typically includes a coil 126 (shown in FIG. 2) attached to the actuator
20 arm 114, as well as one or more stationary permanent magnets 128 which
establish a magnetic field in which the coil 126 is immersed. The controlled
application of current to the coil 126 , positioned in this magnetic field, causes
magnetic interaction between the permanent magnets 128 and the coil 126 so that
the coil 126 moves in accordance with the well known Lorentz relationship. As
25  the coil 126 moves, the actuator arms 114 rotate via the bearing shaft assembly
112 and the heads 118 are caused to move across the surfaces of the discs 108.
A flex assembly 130 provides the requisite electrical connection paths for
the actuator assembly 110 while allowing i)ivotal movement of the actuator arms
114 during operation. The flex assembly includes a printed circuit board 132
30 fastened to the actuator to which head wires (not shown) are connected; the head
wirgs being routed along the actuator arms 114 and the flexures 116 to the heads
118. The printed circuit board 132 typically includes circuitry for controlling the

5
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“Fenoved showi ng ‘an ineftial

l'atch: “apbar*~ at'us in accérdance with a se@of

preferred 10 enbodi nent of the present invention installed along the
inner left side of the baseplate of the drive. FIG 9 is an expl oded
perspective_view of the second enbodi nent of the inertial |atch apparatus
i n accor dand® W2t he present invention prior to installpatiosendred he
disc drive. 15 FIG 10 is an assenbl ed perspective view of the second

enbodi nent showdriteicrrEitg ie8 BPHP pl rat.ive relation to . the actuator
coi | overnold which is 3%"3’5 ed by%gegé@’t&# 2 uole Spordionad foraplitng
| oaded. FI G 11epdsignals geppratefl byl therhibagel Modring aeread Gperatfont ITee gerti al 1 atch
apparatus of tRgms B I gent sho ln FIG 10 illustrating that
inertial novenent ofﬂ_g %@%?%gﬁ%e%%é c}%wwf CUPBERRICS trough thetbaseplatckwi se
about its vertilf@lto axise driespiitted tifbuit%df&@b@dh@@hy\hﬁﬁmé&’hoaﬁmb%n s e | at ch
menber abouts 'Hﬁeé}?{%&%ﬁ | axis into engagenent wth the actuator coil :
overnold. Detaile scr @tion 25 A nobile disc drive 100 having an

inertial |atch appamatinarticidnsh byt 200 in AEGPd ' kst preferred
enmbodi nent of t‘gggxpr esent jn\,/enl:pjaf)n IS slﬁpwn iaﬁégm\y%g%%miﬁesn&%rive
100 incl udes a BAZESPLIPXCNHES 1§ Rpsitionetalongsidsiand botwsen et astuamk atsembli SC

drive 100 are miosicae ek b The SA8HRAGANrng OAREH WSSah L AT -

basepl ate 102 to_form an internal, sealed environmen aRPAERLY;
in a 30 conventPYHEt 2 sshapmber202.an inertinhieam 204, amhp spreigtmerhbis 206162

spi ndl e notior 16 ' ﬁfaf‘%%d . more di 108 at a constant high
speed. Informati o_rﬁt %ﬂg{vﬁvh\? iﬁﬁeen o%gﬁlgp ?léga'e?vrsc?ﬁé%tig'%ht%@%ﬂ% 108
through the uséheopertipl laich 300 reacts tanlerOEFnRGHA MVRNBRAB3E S22k GRLLS00/ 10703

assenbly 110, RAskHd adlacent the discs 108. The actuator assenbly 110
i ncl udes one or n%?%gggglﬁ%ﬁg?hea‘gwg Of 1oF SRmPLieT BQusingithe dide.crutamasicallyscs” 108

and whi ch rot dbelatcbgaerhisr 20D thouatededF hetkoSAREdiatBaSBER veldy gld 1 one of
nore flexures P"%ﬁ%}g@fng@ﬁq from ?ach of the actuator arns ) unt ed
at the distal B end" 4t & reterRbI Presbitcer ofheswiss affiried althe H@saphiiech
i ncl udes an5ai 10D@tcemghs hdndhésr colt Bo&mol2id1e ot Yerath: ) 05€

jin surfaceid;f m?%%é&)’c@ﬁ%é%% Y¥b8. The

Cpindl e ot or . T & % SRER y1iBar el gth it bole218 sphcod i i

pi ndl e not or i Y £¢ §ip et matel gith eiven bolet12 spticed fidini o eh@0 i S

not in use foramd QiitheRbici 2243 AL oppdlhe edd! CTRELIEL e £LTE, 41aA&ja%£net rotated
the guide aperture forms an engagement tab 215. The beam 204 is rotatably

mounted on a stationary vertical beam pivot pin 216 also press fit or otherwise
secured into the baseplate 102 along the left end wall of the baseplate 102. The

guide aperture 214 fits loosely over the latch pivot pin 208 under the latch member
202. '

20

As can best be seen from FIGS. 6 and 7, the latch member 202 is an
clongated body having a generally cylindrical central portion 220, an elongated

25  latch portion 222, and a spring support portion 224 extending from the central
portion 220 in a direction opposite to that of the latch portion 222. The central
portion 220 has an axial bore 226 extending substantially all the way thfough the
cylindrical central portion along its axis. This bore receives the pin 208 which
Totatably supports the latch member 202. The latch portion is a generally flat

30

body having a rectangular vertical cross section which extends from the central
portion orthogonal to the axis of the bore 226 and has a latch tip 228 at its distal
end for engaging a corresponding notch 230 in the coil overmold 210. This latch

6
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'se fromthe position shown in dashed |ines i obB S0y
heads 118 over and onto a ranp 120 to park positions off of the di&s 0 820&3"

when the spindle notor 106 is de-energized. The heads 118 are nmaintai ned

on the ranp 120 in the park position through the use of an actuator |atch

arrangementwowléssr prevents inadvertent rotation of the wmelysgh@bezar ms 114

when the heads are parked. 15 This latch arrangenent is typically a

magnetic | atch_whi cgﬁ?neticahlg.hol ds_the actuator against a stop 122.
The radial posPPiUSR 23$ 2l Rasaeyljadricabpeg 332 sgaced ifrpm Wpborgi226 sxteadingont r ol | ed
through the us@owiwad Yirt@e GRicksidB¢fhe fa¥eMor ir@i or |
assenbly 110, which typi C?3.| |y silncl ud%s a cgﬁ%?égﬁ%&vﬁhﬁﬁa@g%)

attached to th&iaetthabee 226 arm 114, as wel| as one or nore stationary

per manent nagnets 1&g:wh Ghe %ﬂ SPaAE S ad Sk Thel L) ich. the coil
126 is imrersed. The .c\gﬁ?\*rolﬁ%&%a ﬁ?{h:og'tll on ge%({egﬁsrfrrg%ghet%m%ﬂé’o | 126 ,
posi ti oned $n 2H i axditpadon appésite|ta that afhe datchmogiimt 222. | Thesuppwirt poftidect ween -

t he per manent cail 12 o that the coil 126. noves in
accor dance wit tﬂgé%gl%l%% no%ﬁi{%}%ﬁfnfpreé%ﬁ’g?@%g&“a&l‘?Sa"fiﬁ%acﬁ‘biI 126
noves, the act ramahe cantral tbie12260t Eliecsuppart pdreiod 224 dlsithas Aafkiticasdd 2B Yor 112
and the heads }e]c% ar e ca%sg,ghto nmove %grg@gs t.he surfaces of the discs 108.
A flex assenbl y 1302 POV PEDE SUOST ¢80 2511 shopmdn Fig: §n ks SPERE pat hs f or
the actuator assmbé206imhfarish dodnetdwivite bitis 68 bl 1R ¥RABEL 208 to P&?id?ft uat or
arms 114 %ri ggfgﬁgration. The flex assenbly includes a printed circuit

board 132 f oWR i K1Ge 2 uring static eqnditiens in whiekithaidrise ismobendehthen) ar e
connect ed; t heidhgate o SferkfishstkNO4E €d al ong the actuator arns 114 and
the flexures 116 to the heads 118. The printed circuit board 132

typi cal Iy includes Hiersgting mgmbes 206 obast ghominriy thetperspectiva vie@Tof FIG36,\Wa

00/ 63892 PCTI U, %“©3 ' : ' t he 118 during a
wite operati oﬁg?nagg)f gr s%yﬁ%f ??t |%°5%??‘§§gﬂ§%“léﬁgﬁ isg)pgrglﬁ&egf‘g%%bé”taﬂgn%eads
118 during a rlsad3%put ashonreg 240cextdnding feoms endeing of eherlongaltg 338t aight eX '
bracket 134sfo i ' t hroygh th seplate. 102 tq a disc drive
printed ci fscui %“gﬁgw 0 %{eb g%%m%#r%tﬁff%??@“%“ﬁﬂ’f BfiaRswy maunting | o
di sc drive 100tab pégtion 242 stithd oppabichend pyiastads ¢spna0d i the BIGER3GIAACE bkt N a

first enbodi megt of _.the present inventiaon is positioned al ongside and
bet ween t he ac{ﬁﬁa gngg.S?éﬁmugﬁQi%s ?f&iqgh“’éoP&bF SBHRE 209 nresses agpiastdasepl at e

102. The i ner tfeathrel mmmmﬁ&iﬂlsofMas%%é wgz;&daprbﬂ&é;*} dBaiRRlockWike 2N

i nertial beam 204, ng % Spr.i ng menber
bias on the latch member 202 during normal conditions.

20 Referring now specifically to FIG. 2, the assembled latch apparatus 200 in
accordance with the first embodiment of the invention is shown during static
conditions. The inertial beam pivots about the pin 216 and the guide aperture 214
is positioned over the latch pin 208. The latch member is installed over the
inertial beam 204 such that the pegs 232 and 234 extend downward straddling the

25  opposite sides of the beam 204 adjacent the aperture 214. In this position, the
spring member 206 springingly engages a feature in the wall of the baseplate 102
to impart a counterclockwise rotational bias to the latch member 202. As such,
the latch tip 228 is rotated out of the way 6f the notch 230 in the actuator coil
overmold 210, thus permitting free rotation of the actuator arm 114 away from the

30  parked position as shown in FIG. 1 to the exemplary position shown by dashed
lines in FIG. 1.



10 15 Best “shown-i'n the enlarged partial
Basically, the inertial latch 200 reacts to an environnental disturbance,
e.g. an external shock |load applied to the drive or the conputer housing
t he drive, a\g,torratical ly.. . The | atch nmenber 202 is nounted for horizontal
rotation aboUP %P tical fixed pivot pin 208 which is preTasadoyspr ess
fit or otherwise affixed to the baseplate 15 102 adj acent the actuator
coil overnold 210. TRefe Mol in_Fi .5, is.an

el ongated strip of mnet aﬁﬁ%th a%I?egwgg{ggﬁgﬁﬁgcéaag%admﬁ%m‘8ﬁ%°°é4?&°e and a
gui de aperture P11 B fikshembgsimentiof therpeesent lvventiva ivhowheivbiaamra@d sediacent

the guide apert wag di &P 1t f.a 15.. The beam 204 is rotatably
mounted on a st atai Qnarty U\}er“&l?g.ﬁ ge’am l[;llll%@?gbqswtsﬂé clackyisg Fetationtf theg
ot herwi se 20 se#i§Ftadibeam 204 indichted by lirtaerod (234 30 GBoditiéh dh8hvh iEpG Wl | of the .

baseplate 102. Tj ' rture 214 fits |oosely over the latch pivot
pin 208 under theﬁlcgiogghgﬁé%gﬁn caytss e ib 2137t e distal end efthe inegisl Mags. 6 and

7, the latch nedskio @92 upwanah enﬁgﬁ@gﬁéﬁt@&ﬂ@cdﬁﬁféiﬁﬂb?as%%eﬁlb%lf

cylindrical ceng r&’IFZBgrat&&Zon 2@05, aﬁ el on%ated 25 latch portion~222, and a

spring support porti-on 23%H1ic e lach pember 202 slockskisg. r This moveménppodiRMsi N a

di recti on opposthe¢ipt228 imainterfertme ehadosd ich ent ortion
et e oo Wi i hott s WMol TR 3

220 has an axi al_bore 226 extendi ng substanti gh the
cylindrical cenf'TAI™ Bt iorabn of Bisgeiuater amt 114 aWay Srobthe latchedpark positien pi N 208

whi ch rot at@®bl onh tepaays 120 H3GmlidFeG. frenber 202. The latch portion is a
%g;neral ly flat 30 body having a rectangul ar vertical cross section which

xtends from the cerftdmysrselporefarting now tooEnd) whem 4 dvavowatdy frectddGolafy € 226
and has a | at chyhbéiProsd ' | nd engagi hg a correspondi ng
notch 230 in the coil %f_Z‘?“n%"P‘Sagﬁ%?’q#me ’ﬁv%li@{wﬂe"gef%ﬂ@mmgow 00/ 63892
PCT/ US00/ 10703 S98Rtescinekwize as shownthysthaaregw 248i0itkAposRE skowh RII6EY. §f oM the

bore 226 extendj d fr he underside of the latch portion 222
in a directi onq%grggﬁcl gﬂmp@gsﬂ ﬁgné)gﬁlg Ingftiaf bram 204 anoyesdovayward such fhat thee

spring suppért Pep284 emgag@4he kNl thiretie (ks reidcRWi in a
di rection oppo ii\}o? %ﬁ%oghat .of the | atrch p-or?i o%%.mﬁg&gﬂlﬁ%g?(}%?%&t I on
224 al so has a’dowR b §8ALEUSAGPR theJeteh UmA28awittethe notgh B30 il thetoit 0 and

spaced from t loeeramid 2H toppévent -rotIH@noj‘iﬁbO ' 224 al S0 has a
vertical slot éa%&ﬁﬁ%r recei vi naéﬁone en ofﬂgl{?teopg%lr‘?%a‘?‘@’%‘g? 06 as is
: [

shown in Fig. erkpesition Withthe,headp 8 anrtheratmp 120count er cl ockwi se bi as

on the |atch menber TREA: 4 veOSkd in | 1s.shown.in FIG 2 during
static congjtipns in which the dr mﬂaggde%&%%ﬁlﬁﬁéﬁ?%ﬁmd to a shock
oad with a horizontal component, i.e., directed to the left or right in the plan ’
view of FIG. 1, such as when a rotational shock load is applied about an axis

parallel to the actuator axis, the inertial latch 202 will be rotated clockwiSe,

regardless of the direction of the horizontal component of the load. Consequently,
when the drive is deenergized and the actuator is parked, the latch 202 will engage
the notch 230 to prevent any rotation of the actuator 114 and thus ensure that the
heads 118 remain safely parked when the drive 100 is Subjected to an external
shock. In this embodiment 200, the spring 206 is preassembled onto the latch
member 202. The inertial beam is placed on the pin 216 and over the pin 208 on

25

the baseplate. The latch member 202 is then installed over the guide aperture 214

30  in the beam 204 and onto the pin 208 such that the pegs 232 and 234 straddle the
inertial beam 204. The spring 206 is biased against a feature in the wall of the
baseplate 202 to complete the assembly.



«~i'nfldence-of ‘an-external - shock oad.” The' spring nenber<206, best:
t he perspective viewof FIG 6, is a generally "L" shaped flat piece of
mat erial such as a spring steel which has a long |eg 238 and a short |eg
240 extending fromone end of the long leg 238 at a right 15 angle to the
| ong | eg 238000763892l ong | eg 238 has a general |y rectangul RCTASONAT9Y tab
portion 242 at the opposite end which is captured in the slot 236. As is

b h in Fi 206
oresses against o RESTIRAOHS thas; AGeRA o plmbABOREMD "1,

provi des a coumeaual:lamh(anpmtuslofdmpmafsemthnvdnabxcis shewb e iLik2(cdnponénng normal

diti 20 f FIG 2 th h
cppar at us. 200 Fpuingah uats iR e b shimptmeis G ST REBIVERL | o i <

shown during st explananoidi Howeer, iflids embsédimadt, e adpunetts 8f Hedatéh t.he pin
216 and the QU|de Fertu e 214 It]oned over the |atch pin 208. The

| at ch menbeP i SPRAFAIISIORY, Wé‘iate%@sg’?bi@r fo.3 mpdule fop dater dreprin igstallatior pegs

232 and 234 exiefdisclameveood Biel dektirived0d ieagdh sRHPPR 116, 8iifaplAlvidwie beam
204 adj acent the aperture 214. |In this position, the spring nenber 206

springingly enﬁ’é@%‘hﬁ tipesthe discs 108, e dpiye masgr Wﬁeanéaéee%mx@umzve lPanl npar t
a countercl ock t he
latch tip 228 &ﬁfvg?ﬁﬁ%dr%?ﬂn(??h@ﬁe&x&l&%ﬁﬁ ﬁl;e not W%gﬁe ac‘{huator
coi |l over nol demdigall pfithe bpseplatet k020 terdsive180.at i on of the actuator arm 114
away from tge 30 pa ' |nFG t ex | ary
pesition shgwn by dgéﬁgam%ll{%@r%oﬁﬁﬁ%ggmjpm?o? yIﬂlé?‘ W 63892

PCTI US00/ 10703 irfeetiat bednm giember tiath Fatfed &outmmﬁmm‘(ﬂrq&dngtﬁdm tppar at us 200
i n accordance vmthtt% first em‘n&Ef éﬁh‘-ﬁ Ppﬁsent |n¥&£t|on I s shown
during a rot ar JSR8ER02) dleyeyer & cf% e&‘f %1ateh @ppagatus 60l they g resul t s
in a clockw sexﬂeﬁiaabemmﬁxbéhmatdsrwdsﬁua&{enhﬁ% 2AWthE BAtEIE AeRBetiotaidie ar r ow
244 to the position shown in FIG 3. 5 This clockw se rotation causes the

tab 215 at the3¥% ?%P"’é‘??&“ﬂfax{shbe i the.Jatch gnemphex ratatesyn apvgrtical plangy apd the
engaging the p a;’a?a?sm @éeﬂﬁi&ﬁh@&tﬁe@‘iﬁﬂ@ﬁn@é’ldﬂ% an $ReBRd206 and

rotate the Iat menber 2 clockwi se. This novenent positions the tip

228 into |nterﬂ?fi\élﬁé@séﬂ{j&g’émumhefhfﬁwédﬁmwemﬂsw shovvn in FIG 3to
prevent any rotati ogefg,fmtgt}l%watg od & @% Q[Z}E d par k
position 10 on the ranp 120 showan 9({:% joim% Leép sely, ?lsevﬂr]l ng now to -
FIG 4, when aFievhuks %ﬁpgramswet:exdpmm abyacket 302, an inertial beam 304 alatch
member 306, a beam pivot pin 308, a spring 309 and a latch pivot pin 310
20  assembled together as shown by the dotted lines in FIG. 9, to form an assembly

that, when installed on the baseplate 102, is positioned proximate the coil

overmold 210 as is shown in FIG. 10.
Referring again to FIG. 9, the bracket 302 is an elongated, preferably
injection molded plastic body having an elongated flat central portioii 312, an
25  inertial beam support end portion 314 at one end of the central portion 312, and a
latch support portion 316 at the other end of the central portion 312. The end
portion 314 is a generally flat plate with an aperture 318 which receives the beam
pivot pin 308. The pivot pin 308 is positioned through a pivot hole 320 in the
inertial beam 304 and is then secured to the bracket end 314 via threading, staking
30  or otherwise bonding the pin 308 in the aperture 318. The bracket end 314 also
has a downwardly projecting aligning pin 322 offset from the aperture 318 which

fits into a corresponding boss or recess (not shown) in the baseplate 102 to fix the

9



" ’shock*l vad i's-exter nall'y applied to the drive 100, th*e ‘i nertial - beath bEket
rotates counterclockw se as shown by the arrow 246 to the position shown
in FIG 4. In this case, the opposite end of the inertial beam 204 noves
downward such that the 15 peg 234 engages the beam 204 to rotate the latch
menber 202 YQWMZe about the pivot pin 208, again engagichaishdfrdsat ch

tip 228 with the notch 230 in the coil overnold 210 to prevent any

rotation of the, arm2 away fromthe |latched park position with
the heads 118 on?egﬁgaig{me f’fﬂ’a “%Por&%‘f?%‘é%fé%b&aﬁm 38%.eméxﬁer the drive

100 i s subject eh}hsdptnteal(nhock 20 load with a horizontal conponent, i.e.,
dlrectedtothelef % n the plan view of FIG 1, such as when a
rotational shock | o e g‘e quéllf %%ﬂtpoawnaﬂﬂsﬁndﬁmraawmenedtlatCh lseppactt uat or

axis, the |nertpoaionlascl'rhz@azcﬁ/\guhgo,pﬁ%rﬁgégfﬁ&fégglﬁg\f&gg Legan dI ?ﬁs of the

dlrectlon of. the horizontal conponen
drive is deénerP§rtioBfxicaing H@:‘”Wﬁla'ta)ﬂght@ngiarfmmhetcbmﬂ@bnhmZ{iZamlI | engage

25 the notch 23&nfigtdhig Y, u 114 and thus
ensure that the  heads 1%;8&% tal; é“Fgf’g get\ﬂﬁ%%’%cﬁé UPROTLROTHED i s

subj ected to arl@redkwhigh cx‘stRralld:lnotﬂwsnm‘qmchdiBItz /e, méun@ing Bibi32d 206 is
preassenbl ed o t 202. The inertial beamis placed on
the pin 216 anglta%\i};e%}g"{!ul% £h forg'g%bv&g 4 FQEnting SCraW. fasteneri g q"‘a?%wlﬁéﬁ%r 202
|t ?‘ t hen |2 (I’)IS'[ al Itefistew the stxtxmrgmd@t manguggfﬁfla&g,dglupp%rﬂgoﬁg@g@gé aagd onto
e pin an straddl e the inertial

%04 IOThe sf)lro i ng%ﬁg%rggggggg@ia\'g‘ﬁﬁ%fecél"?seaé’t‘mdé’flthP lateh piveor ping¥10t Hihe

asepl ate 202 pm MOripseeined ihe iR 703
Ref EIF‘)I‘I ng now tb & 8 t hrough ?{Fipg%%?ﬂx\e‘&%qng%gl rren‘fcg)ggéjgé ja&heéwe
inertial latch 3%45%%95’? T Jcapye fﬁ%%?mlﬂ()@m Slmportsaostiumam thgdtlrercorrponent
i dent i fi cati onThelmehaisisvirkd asfebll 'dr!;t?zﬁx%uétp{he s#hﬁ%%%[}g Emmgr A

possi bl e for ihl s expl anati on. However

conponents of &Y member %wpaﬁoahwwgs behsie ahieelareh yneaste e 806 Rdrdeid 0 a
nmodul e for jat g{mtgggbgﬁh@ﬂxg&bﬁlﬁatlon in a disc drive 100. The disc drive
100 is again shown in Ina plan view, except this tinme the discs
108, the drive not dl’he]!%tlalamdnﬂﬂélsfaheﬂouga&a gederd1BVitat BRCRemb& RYR G OF

clarity, and t r s 300 installed alongside the |eft

end wal | of thggsgas%g%#h?e*gg ?@ﬁ’ésa 2t Riveipertiany338 having apiveidioleent 200

descri bed prev3Z9ephopd bt:ﬂ\lkeeliaﬂﬁﬁd&&ﬁb%ﬂ@ﬂﬁeb@ﬁn%@ﬁﬁ&é%ﬁh@%@%ﬂf@e bOth
e weve

r ot at ed about rt i ns ecting fromthe base
inthis errbodlérr%ntfh%?it‘ftg %‘g ﬁ'{daﬁgaﬁx G"sdwardhbarlghtangle from the

20  pivot portion 328 and has two cylindrical pins or pegs 334 and 336 which project
outward at a right angle from the latch engaging end 332 and extend parallel to the

flat pivot portion 328. These pins 334 and 336 straddle the latch pivot pin 310
into an assembled latch module 340 as shown in FIG. 10.

~ The latch member 306 is preferably an injection molded plasﬁc body have
25  a generally cylindrical central portion 342 with a central through bore 344 for
receiving pivot pin 310, a latch portion 346 offset from the through bore 344
extending from the central portion 342 at a right angle to the axis of the through
bore 344. The latch member 306 also has an engagement tab 348 in the plane of
the latch portion 346 oppositely offset from the bore 344 and extending from the
30 central portion 342 at a right angle to the latch portion 346. The latch member
306 is assembled to the bracket 302 by passing the latch pin 310 through the
spring 309, through the through bore 344 and into the bore 328. Thus assembled,

10
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it Aber T otates about a vertiGal pin.and t
rotates about an orthogonal axis, i.e. the |atch nmenber

a

rota

tesi

P OCT 43
vertical plane, and the 15 apparatus 300 nay be assenbled and installed in
*the drive 100 as an assenbl ed nodule thus reducing the nunber of final

drive assen®NQ0uB#ps. Referring now to the expl oded view pfrtisvenéres ch
apparatus 300 shown in FIG 9, the apparatus 300 conprises a bracket 302,

an inertial be i er. 306, .a heam.pivot .pin 308, spring
309 and a Iatcﬁﬁg%\%‘fﬂ g?#%‘ffgs E‘ggggss}é%ﬁéﬁa%gﬁt%@“ég °§ﬁ‘8\%ﬁa°g§f %“ﬁe dot t ed
lines in FIG Oyith thefpegsd3drand 33festhidiling thalatchfoption ¢fshelaich Gnedibet BS

basepl ate 102, | Qsitigned proximate the coil overnold 210 as i s shown
in FIG 10. Ref‘é"?ﬁr‘?]ﬁéma |cﬁn\c’§d§f"ﬂee fehe.f“he bracket 302 is an el ongat ed,

preferably injecti defertihglrely pl FIS. i1e, adiplinayperspeaiveahonont Aew bf ak central
portion 312,_an, %l%ghneﬁtial beam.support end portion 314 at one end of the
central port1 on™§43! lath gpparatys 300 is shown If anyinextiabercp igexerted ga thstipertialond of

the central porsamoajsaasmuserabcmgerrmbﬁ%éb%aﬁmraggngdggw plate
pi .

with an aperture 318 which receives the beam pivot e pivot pin
308 is positiont® theppripea 33t widk mpvs to taDleftiand pisb agiinst the whr facmofitBO4 and

is then securedff tpslfﬁ%n Bﬁ@ﬁx'ﬁ?&au?iﬂg cg’Jn‘}er}!l%@clﬁigJ %ﬁ%ap%eu%%%ﬁqgg?ég or

ot herwi se bonding the pin 308 I n the aper r nd 314
al so has a downembai306 py thows by agowl 353 ntn gn piterfe3@ie efigageamerit wath thdévil

aperture 31 ' | ' orresponding .bosg or recess (not shown)

i n.the bas ef)q \Q{lfg ﬁ? 6 56 %){)tif %‘%&2{&?{2‘ lg’ 1 %’%ﬁt’ ﬁ%ﬂ%a\&% & %‘Sﬁ@z&‘ the

PCT/ US00/ 10703 ipertialrtieatni304 sois tb keause ReritéralockeiseRotdtion Of the ®esn 38420 t he
bracket 302 on fhe b%isepl at ed%oz. Tr; 'gl%her end_of the central portion
312 ends in a witdBRRY YeArertion ol agpy 3 ﬁo YT Be%336r9fdhe bragh304 willor t
portion 316 mygd@egeah@&zezemehmmwmalxﬁéhﬂkﬁsﬁsoﬁt&gam extending
downward at a “%-gtt@ﬁgc]: le fromthe central portion 31 nd termnates in a

§ a
mounting tab 32%# ¢ gtation A the latgh member306tas shoyaoi the diredtion of 316 and
whi ch extends pafew 352 infoQnkiGel8 dhiAbmPR il AHe §Jiﬁ'0m¥- g@t TR ol ?%‘B 324

has an aperture 326 for receiving a nounting SCrew
basepl ate 102 Ro§itippesihstween the drgsketr312and tiedatclBMizmber 306 a0 as tolprevidaa ch

support porti oncdRis . t re 32 Ar ough .i t l.ch receives an
end of the latch pi \llso?&f)‘?or?}%i?% Ih%iat%ﬁ?lg@fbg?ésdlgg'@%ggﬁw B°‘15hé‘%f'%1tch
support porti oﬁh@f@bwmtm@&dgajn progiies dn inertiabilaeeh it opdimedlivitBin@lie Ot her
means to fast efohfifalhdle 3t the AR aBVPRRSur BOrbind Nigoitoant S5aee within the head

20  disc assembly and which operates whenever there is a rotational shock load

applied, i.e., having a horizontal component of shock force applied, either
directed to the left or right in the plan view of FIG. 8, to the drive during external
impacts or other abrupt movements of the drive.. |
All of the components of the embodiments of the present invention, with
25  the exception of the spring 309, may be made of metal, plastic, or other suitable
materials. The spring are preferably made of spring steel or other suitable metal.
In either embodiment, a wire spring may be used or a flat strip spring may be used
instead of the exemplary springs shown. The sﬁapes of the inertial beam and the
latch member may also be other than as specifically shown and described.
30 In summary, the présent invention is an inertial latch apparatus (such as
200 or 300) for maintaining an actuator arm (such as 114) in a disc drive (such as
100) in a predetermined position, the drive having a baseplate (such as 102) , one

11



“7The p st ‘assenbl ed "first- throught'he sprifig 309 -and QherQCT 2003
through the latch nenber 306 and into the bore 328 such that the latch
menber 306 is free to 15 rotate about the fixed pin 310. The inertial
beam 304 is an el ongat ed generally flat bar nenber .made of plastic or
metal . The bévﬁﬂ"@é&? has a flat pivot portion 328 having a g ofise. 320
spaced between a flat free end 330 of the beam 304 and a | atch engagi ng

end 332. The | &rGhoreaa Qi e ds downward at a right angle
fromthe 20 pivot ortion s §%§gsdé§§]sasmﬂéﬂ"f‘mﬂ“?rc,(&mhﬁﬁ #@6) snoupeg 0 334 and

336 whi ch pr oj edhe baseplala for ratating thegihta mgk@cﬁﬁﬁ%gﬁblk?%ggaﬁ!ﬂ)zgi ng

end' 332 and ext qp e o the flat pivot portio se pins 334
and 336 straddl e ?pk?gé? gﬂto% f)?’??%?latﬁipﬁs‘gi@d afjagest the data disaimueitlad HOSEfor modul e

340 as shown i nTeadg the actildter drf (ShchriB TRE) in §$%%?m%ﬁ?fto§£eﬁ$$%?ﬁg@%jg %ﬁt '322

nol ded pl ast i have 5 eneral |y cyl'l I ca { \

with a cent rgl ?ﬁérj%aﬁag(ﬁsqn%?‘é’ %33%%‘9 Popigemng the getyritarcirmybuth 34 014) dvéraf ch -
portion 346 of f setfack obthetdag dider Ot 4 tending fromthe central
portion 342 at right angle to tﬁgggil?g&o#’pyﬁésfsﬁgbﬁf 0 053PQ basian The '
| atch menber 306°8F4% Rediabbramaemhemésuch eo0434804) pivoegly Rhadnfd &f me Whe | at ch

portion 346 oppdasvé Rk YorddnSigh g}ntan bare.344_and extending tromthe 30
central portion 342 at a ri ghtpuél’g e %&°@}?@‘¥§P€W%pr@ﬁagnsorm | at ch

menber 306 is Qg%‘?‘ﬁbﬁléblaftdoahmnmmkahdﬁ&&owrmgwaﬁn&%ﬁ,?{r,‘tt@% ﬁ{}ﬁpi n 310

t hr ough t he1o spakd@iviig t he through bore 344 an e bore
328. Thus assenbl ed. 10'%‘;}{5’8;63%§53|9&??&35%’m0¥6%9mh@8isrsbownwmnea)n 304

155" t hen posi t i oPfEBNtHEGIMA¥emanhef thedatabiemi14) Med RS wih the pegs
334 and 336 strgﬁcgri_q,@g) igr,nlf I%t‘c%@gg{tign of t)he |gft%§§8{n%‘§§§eﬂ§’6%asmh t he
pi n 310 centeresg between 1 g fse POsHipn 8dan engaged position @uchiasnd i f i ed
perspective | atOhwemiFIGR® b 4§ ReinkricRGEd leBiliod BLCARPAL At U, 300 i s shown.
If an inertial Jf%ecaec if exerted on tﬁe ineer'kl?da@a‘g)é%%p@ﬁ %%3%’51%18) cause
cl ockwi semrj\%t at' on OrafR AR &uch apkld) 4o prevsan mbyenmnt ofthe adkhtorla, Upper peg
334 will e tvoherdie thedhith aRALAUSRLHEIH Haty:Lhe rear face of the latch
portion 346 th ﬂf%?f’USi r%n?ount ercl oc \;i\}(g%d\lfé‘ft’f’Pgﬁmsr'ﬁtrﬁﬁpP%%foﬁme | at-ch
member 306 as shoWr *BY DBhst/sagipas 20dmr 304)i inidref 8 cREBRsEHIAgEMENt With the
coi | 10 form 2t6umérclobieyisC il . lpn.contrast, if an inertial force is
exerted on the inertial beam g%ﬂra%]o l%tegg?]dmf:‘ﬁ‘ﬂ’se count ercl ockwi se rotation
of the beam 304 as B¢rtiablatch appatatne Guttoa 208 o%d@?i%l%ﬁﬁem%féﬁgr peg 336
on t

of the beam 30thewbbd (sud ngagenegnt. tab 34 e la nenmber
306 to aga'hQ cause c(gﬂn[%?g géggmag’éag?‘gpg{-g?%n&ge@n@iﬁm CFhedactber 306 as

shown by t dfeB®ern @#ehais 202) and inertial beam member (such as 204) are mounted on

pi\.zot pins_ (such as 208 and 216) fastened to the baseplate (such as 102) of the disc
drive (such as 100) in one embodiment of the present invention. In another
embodiment of the invention, the latch member (such as 306) and inertial beam
member (such as 304) are mounted on pivot pins with one of the piv&t pins (such
25  as 308) oriented parallel to the axis of disc rotation. In this alternative only one
pivot pin (such as 308) is parallel to the axis of disc rotation. The other pivot pin
(such as 310) is perpendicular to the pivot pin 308. Thus the pivot pins (such as
308 and 310) are mounted orthogonal to each other. In this embodiment of the
invention, both pivot pins (such as 308 and 310) are fastened to a bracket (such as
30  302) fastened to the baseplate (such as 102).

In one embodiment of the apparatus in accordance with the invention, the

latch member (such as 202) has a central bore (such as 226) receiving one of the
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S A5%arrow 352 into “f-er ngagement ‘Wit 't he coi I'torm 210" _TtZe1 OCT 2303’*’»“‘
spring 309 is p03|t|oned betmeen t he bracket 312 and the latch nenber 306

so as to provide a clockw se rotational bias on the |atch nenber 306
during static conditions. Thus this enbodi ment 300 agai n provides an
inertial | athoéid® operates within the confined space oPCTHEWOIIH®E drive
wi t hout usurping significant space within the head 20 di sc assenbl y and

whi ch oper at es Fy;@ﬁ ‘ | i.e.,
havi ng a hori zont al %ég%p%%g%?s)o@dgﬁ%égéﬂ%%&g’géedggﬁ(\(&cfh%aﬁer rect ed to-
the | eft or ri gitojectmg finem ph andevsidawiahe RicBmembet Csud:lhs 292) pazalttlito thg ext er nal
| npacts or othe r vV S of th rive the nents of

t he enbodi nent sgeoﬁgttﬁ’pe %&e}]s%?% e ft&%dpcvﬁnteﬂd p%’of' C’éﬁs %’&3 rrg €of the
sErl ng 3009, naymémfambdﬁ mémbee (sakh aspmas idselledbeneith e 1?]@1; inelhber cg::méﬁﬁé a: S.
The spring are prefer rlng steel or other suitable neta
In_either e% 0‘? ?s 1%/\? %g)sp?’i“ﬁ@ 85 iHeh a8 23 A 234) arg aligned Withdhe | ng nay
be used inst eaét:neafu HoRe(sEoHeRT28) AR IthdjFandieMhe bdR (RBP4 bervbéh

inertial beamand the |atch nmenber may al so be other than as specifically
shown and descrif®®8d. 30 In sumary, the present invention |s an inertial

latch apparat us (SUQHaH&her%Q{Bo@itneﬁﬁQ&chf%og%’w Gquﬁtﬂ dr{@cfitas 31 M
redeterm ne

(such as 114) in a disc drive (such as posi tion,
the drive havi nif4ahisancsiongated pertion rwmwiéstamwacm (0¢t685313) of the

(such as 108 nateekBelsieit A B PO ORI B G WP P Wbl G,
dct'uat or aﬁ segb?p()ﬁ) (ssuminwdslay]tn@mhersmmq)m @uchf 25 300) than bapmne aid(spehsdst | onedh
2o 119) in 5 pi AP OHEF RlsRk Bl g L ARG ek Bt heipberSich S B B R L

(such as 108) aemdgaﬁmnt(smnlaﬂ&Z)hﬂteﬁﬁh%lgédéfal [peipefdi€dlaras theldongai@r a
surface of the dat a d,thqnghe inerti | at ch apparatus (such as 200 or

300) has an PPFtion (31ch a5 A3AHok the(insrtial bsam hava pair ofosppcedi vot al | y
mount ed in Iﬂte ;gtﬁﬂsucld&dszaaat:@m«)%@w gﬂotmera Bﬁsatﬂfslsstz trm’elp' ane

of rotation of e actuator arm (such as 114 atch (such as
202 or 306) pi V88 ?IW%GW%’SW(WCPH%”P@S@IP%@ Sﬁﬂ‘ﬂd}@thﬁd?tchl@mbﬂdﬁwb@?meen a

tho gt uatof ar ooyl EIcRs 310 S Bok Toch G 360w bidh BRAGHTS ', 1Y
t he di sengaged (ishias %2) dhellatoh mgésdclpmsm@ compriseci cylindrieal cattabn in
e e at PR S8 5900460 s A0al B B M (ST 8. 5, 220
15 wher ei n 2he mhemteh pivethie (such aa810)n The lahemethlies alsb s DRHpPortiod (llrapPoNSe
to rotation as 346) extending from the central portion at an angle to the axial bore, and an

engagement tab (such as 348) extending from the central portion (sueh as 342) at a

right angle to the latch portion(such as 346). The pegs (sueh as 334 and 336) of

the inertial beam (such as 304) straddle the central portion (such as 342) of the

25  latch member (such as 306) when the latch member and inertial beam are
assembled to the bracket (such as 302) such that both clockwise and

counterclockwise rotation of the beam (such as 304) in its plane of rotation causes

only clockwise rotation of the latch member in a perpendlcular plane to the plane

of rotation of the beam.

30 _ Thus, generally, the present invention may be viewed as a disc drive (such
as 100) having a baseplate (such as 102), a data disc (such as 108) rotatably
supported by a spin motor (such as 106) mounted to the baseplate, and an actuator
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countercl ockvm se d| rection from a neut raI p05| t I on. The I nerti aI
apparatus (such as 200 or 300) preferably has the latch menmber (such as
- 202 or 306) biased to the disengaged position. The |latch 20 nenber (such
as 202) and PVOMi6388 beam nmenber (such as 204) are fount edp@flysdhifas Pi NS
(such as 208 and 216) fastened to the baseplate (such as 102) of the disc

drive (such as t he resent i nvention. In another
enbodi Erent of t%gs%ﬁi\},gﬁﬁlgsﬁ@%uﬁgg&aw Pg( STIEfatiop of e acriatar (sueh t i al

beam nenber (s@& hlﬁgvatmpomreofrmum@dvlﬁfbxrpdhvGhv@h&‘s’san%gji‘:apﬁﬁh%se%ﬁr pi vot

pi ns (such 25a arallel to the axis of disc rotat :
this alternati v yzog’no %'3{»%6:? nefte, the aseplates Hpdyich gsspmblyi hasknt o t he aX| S

of disc rot atlonlong'dm ia¢riel bepinMA¥mbe} (ucH £ ular to

t he pivot plg 308. bT (ﬁs thﬁ £)I vot _pi ggc‘(sﬁﬁogo@)l%épé&%&gg%ﬁ gﬁ’ “mount ed
orthogonal to e o (Rgh as 202 or,306) avinesa eFPe\mthmattoln@fthermmoerchh@th pi vot
pins (such as 3@84)aag. bdQdil 8ve&EmbRa C 30 302)
fastened to the asegl ate l(such as(glﬁg%gz{(ﬁrﬁg’géh%e%vﬁdhfg lgi)‘fhe
apparatus in actBYE%A e ampiternglishodkioshfromany diketioh dhvil ABGHRA SUCh as
202) has a cent kgh oggye, one of the 12 2 1 OCT 2003
WD 00/ 63892 PCT/ US00/ 1078%&5?\);3 taﬁaﬁ‘)s?“{lgﬁ%*\f%@g‘?@%‘)% PRallchtqilier  of
spaced pegs (suBfUaesazisp and 234) projecting froman underside of the

| at ch rrenbem(such llel t entral bore (such as 226) so
as to straddle an en e%ggl%rlng%{’% (ﬂucch 3520%%30 in;q3gh embediment|is msatablyrenber

(such as 204) imowndd anth pieotqat (suttha 20810¢ B10YRED Ble &Hmttpl s gsn%h ?%])fﬂ]%xp in

(such as 208) such as 232 and 234) are
central bore (s%-dyﬁﬁan%(?"?%é) ‘gﬂaﬂlvqtmgy(swﬁamenram Bmrhedmmemtes 204)

bet ween them (lsmchaznGMDEih oﬁﬁ&ﬁ&dﬂéﬁt (&éyﬁk@?h%%o%aé{ gkgq Qfétgllf gilrfg(b?eapg\ one

menber (such as; 6§ has an el ongated portion r
end (such as 317 Becte fompe ngQ@%&ﬁemchaﬂﬁpmehaspmlnmm (such

as 308). ThB | adntHodirRet) ek ot her pivot pin
(such ZB.S 310) to . an opposﬁégﬂgﬁ%ﬁ&éﬁ@gb&ﬂ%y ﬁaﬁ%) igRad ¢ Pé’gﬁh asp
302). The |nertqn3P°’6‘€5ﬁfﬁ’émket((§l¢hhs é@)ﬁﬁdlbheﬂ:ﬁ&: fiemb it [A0) fssuch as
332) extendi ng faéned r.to.th at e ortlon The end
por% i on (suchgas @ ano %Ql%ﬁﬁei O{)éﬁmaﬁ ﬁﬁ’gqtﬁ"“é‘f“gdﬁé’ealem%egs

33
(such as 334 ar(‘t'PCBBS-)}leab?!eenmgpéxpmmmheuﬁﬁfhmﬁthé’ﬁeaﬁﬁﬁféﬂxb@x} d‘?‘?ﬁf
parallel to't ﬁ‘ﬁm e\ﬂeg {lon‘ﬁ)uclggs 328) so as to strad he
| at ch nenber (suc 1ot pins (suich as 308 and 310) are both fastened to an

20  elongated bracket (such as 302) and thus the assembly (such as 300) may be built

up separate from the disc drive and then installed as a unit or module onto the

baseplate 102, for example, by bolting the assembly to the baseplate (such as 102).

C In the other embodiment, the latch member (such as 202) is rotatably
mounted on a pivot pin (such as 208) and the beam member (such as 204) is

25 mounted on another pivot pin (such as 216). The beam member has one end (such
as 215) engaging one of a pair of pegs (such as 232 and 234) which project from
the latch member to rotate the latch member (as shown in FIG. 3) into engagement
with the coil overmold (such as 210) of the actuator (such as 114) when the disc
drive is subjected to an external shock. This movement into engagement occurs

30

regardless of the direction of rotation of the beam member (such as 204). In this
embodiment the pivot pins (such as 208 and 216) are both fastened directly into
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306): pivrot= pin:(stich as 310).in the bore (such as- 844) through the ¢

portio (such as 342). The | atch nenber (such as 306) conprises a
cylindrical central portion (such as 342) which has an axial bore (such

as 344) receiving the latch 20 nmenber pivot pin (such as 310). The |atch
menber al soWRAY6#®I] at ch portion (such as 346) extendi ng HGTAHO¥HEcent r al
portion at an angle to the axial bore, and an engagenent tab (such as

348) extending afdl L , Ll angle to .
the |l atch port it%e;l%géuﬁéﬁ@as 3%%%“?’%?%@3% %ﬁ%@g@ﬁ.ﬁoﬁéﬁéﬂ §’§é‘? &%?r the =
inertial beam (gkhs k) 3ndithe dise awtirsuchas 886)t r al portion (such as 342) of

the 25 | atch nmenber the |lat.ch er. _and.ipertial beam
are assenbled to t teﬁg%ggﬁg&'ﬁ%lg%ﬁwgges% ggﬁnogd%weﬁdﬁtegég Htg&'@&? se and
count er cl ockwi sed adatagesmentiodeti @s el s (oseinharentIDetyinj Whilestwplpreferraf
rotation cayses ,only clockwi se ratation of the |atch nmenber in

per pendi cul ar angﬂchﬁgts {t'ﬁ‘?l%ﬁflh%éu%f? fj?'o‘f‘ﬁ?‘?sﬁﬁofg‘f”s?ﬁéﬁﬂgaﬂ?“wu? T
general |y, the chingseinhy bamadel wiich WHY reb@lyVsugpReithemselved i Gosh SkilRd (B tHeh  as
100) having a bas%ol ate §such, as 102), ~a data disc (such as 108) rotatably

supported by a?2Epi‘fT e, (s petialbeamp jn bath embediments way haveashapee, and an
actuator 13 21 giffgént fha¥ehdd HoRAS For REEAMISARY ﬂeQExﬂ%fﬁﬁfbgﬂs?lh}%ﬁK(bé%ﬁ&@ég 110)

mounted to the baseplate for rotation of an actuato as 114) over a
portion of the 2@ Widenegasmspded forespane; opasidrsations. Aceordingly, alhsuch assenbl y

(such as 2 (o] e 1 ; slﬁ% : - . l'y has an
el ongat ed ﬁger ﬁogaﬁ%)té%%%m graltl é()%lﬁgglga nggssgghgégrﬁmg%%fmc‘g%%@@?ﬁgﬁw th a
l.at ch- 5 menbeinvetimdisciosabandas dSfGH it theiappendedeleimsi t h rotation of the
actuator (such as 114), e.g. the coil overnold (such as 210) when the
drive (such as 100) is subjected.to an external shock |oad from any
direction having a horizontal conponent of force, e.g., a rotational
shock | oad about an axis parallel to the actuator axis. 10 The latch
menber (such as 202 and 306) in each enbodinment is rotatably nounted on a
pi vot pin (such as 208 or 310) and the beam nenber (such as 204 or 304)
is mounted on another pivot pin (such as 216 or 308). The beam nenber .
(such as 304) in one enbodi nent (such as 300) has a pair of pegs (such as
334 and 336) projecting fromone end engaging the |atch nenber (such as
306). In this 15 enbodi mrent, the inertial beam nenber pivot pin (such as
308) is fastened to one end portion of the bracket (such as 302) and the
| at ch menber pivot pin (310) is '
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fastened to an opposite end portion of the bracket for rotation of 2)h,e
| atch nenber (such as 306) about an axis perpendicular to an axis %f M 2003
beam nenber pivot pin (such as 308). The pivot pins (such as 308 and 310)
are both fastened to an 20 el ongated bracket (such as 302) and thus the
assenbly QIQﬁEI%ng be built up separate fromthe disc drive and

t hen insy‘glﬂiggsgéglé uni't or nodule onto the baseplate 102, for exanple,

by bolting the assenbly to the baseplate (such as 102). In the other

enbodi ment, the |atch, rTF er (such as 202) is rotatably nounted on a

pivot pin (subh ARnetis aﬁ&ww%éwwemvg AR geiRatasarppina disc drsvedgant ed on
anot her pivot pigedetimbhedSodikibh. thd B8 pﬁ&ﬁﬁ.ﬂ a .sugch as

215) engagi ng or?ge of a paispro o? pegs zsuc é;ﬁ;ﬂ%ggla{a%h dg[ggso(?%%i(%%’groj ect

from5 t he | at ch spmrhetor mounted & thetbhgeplat foln rotetitethe dam discoamadtmatéd G 3)

into engagenent _wi th the coil overpol such. as, 210) of the actuator

(such as 114) vﬁéﬁ?nmlr‘és pgge&ﬁpwﬁegi’seglaﬁﬁp@gwgaeq 6‘353‘%‘?“ the dpiiscdRbek. Thi's

novenent into eﬁa@aﬁgrmatac@ﬁfowaﬁnﬁoap@ﬁ@pﬂhﬂa&oﬁgﬁn@%ﬁﬁta&ﬂéﬁﬂe @frar ot ation
of the beam nenber (such as 204). In this enbodi ment the PIVO'[ pi ns (such
1

as 208 and 216) dscengpopitiprisg Hiecagtuaioragmioyer hiusfage opthe sote WO

00/ 63892 PCTI US nd thus extend parallel to the axes
of rotation of %%rﬁgﬁ%ghéﬁfaa%ﬁ%?&hﬁsgﬁ as 114) and the disc notor (such
as 1B). It will be clearelohgited inertial aaninembeepivotally mduied in ddaiced to
attain the ends and advant ages ntioned as well as those inherent
therein. Wile twodpyeioaFqtaiipn ig d%aF?i]ﬁ]f?tH%l?]@n%%‘f?t%!@&ﬂf thseagtyagnr
purposes of this digglaggure, numerous other changes nay be nmade which will
readi | y suggest thenselves to those skilled in the art For exanple, the
inertial beams in both ehcddnennbirfonprgvémding nsovehmpeof thé adteatendrnt fram t hat
shown. For exanple, the |ength of..t he beam be .shortened and w dened
as needed for spac@e(%“\r@}eal@ﬁﬁpipffﬁgpn X@E%ﬁl‘fi(ﬁ%?/%veéf fu é‘ffgqﬁiet?@n external

nodi f§ cations, chag@er Iciddthallite Rehdb¥EseiRd FiveNY FRAREAn ke diftedrbiifbt t  Of
the invention disclosed and as defined in the appended clains. 15 2 1 OCT
2003 WHAT | S CLAI Metatiog:betweenrs diseagaged|popisioe pempBednersemiest ohent ai ni ng an
actuator armin a dj pve | . [ e | ve
havi ng a basepl at egd“zﬁ%’g{dél ‘glt’ééﬂ ggéat(g{@gls%%rlgld;%?rﬁl&%ags gﬁgﬁﬁﬁgﬂ{%ﬂ t he
basepl ate for rot atigaged pssititatia isteferen@readibaied Dportion of the actuator arm to

prevent movement of the actuator arm from the predetermined position,
20 wherein latch member rotation in one direction occurs in response to
contact with a peg in response to rotation of the beam member in either a

clockwise or counterclockwise direction from a neutral position.

2. The apparatus according to claim 1 wherein the latch member is biased to the

25 disengaged position.

3. The apparatus according to claim 1 wherein the latch member and inertial
beam member are mounted on pivot pins fastened to the baseplate of the disc
drive.

30
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assenbly supported fromthe basepl ate positioned adjacent the dat a HilsBCT 2003
for rotating the actuator armin a plane parallel to a plane of rotation
of the data 10 15 20 disc and positioning the actuator arm over a surface
of the data disc, the inertial |atch apparatus conprising: an el ongated

2ol ane. par al Tor earpRefpdiontpl®y hf 2 helst gt pitai el Cippfelng 2" 1"

| atch menber f orbepman@ntbdrag: MoWasEsh pbt pie witktons bothedyivet piBrichizd
predeterm ned position when the disc drive is subjected to an external

shock | oad, the Bamllehtortheres obdediscspiagiem| |y nounted in the disc drive for
rotati on between a di sengaged position permtting novenent of the actuator
arm when the latch nenber is in the disengaged position and an engaged
posi ty on in i At eflfeapparatus medcading o tlaina4 pdwetdimonlgfont pivoapiniapamllelrton t o
prevent novenent,  of .the. actuator armfromthe predeterm ned position,
wherein |latch néh%%’PSPg‘ihé‘H%ﬂlqnn one direction occurs in response to
contact with a peg in response to rotation of the beam nenber in either a
cl ockwi se or counterclockw se direction froma neutral position. 2. The
appar at us acc6r dihepparaass apeardingfeelaim 3 wherdimtheHatale msatbet Basts ceptral t 0 t he

25 di sengaged pQgsiti . 3. ) or di to claiml wherein the
| at ch menber ang)%irénllee?givg’% onggg%%%%ﬁn%aap g%%% & ﬂ)tagrgﬁggacgfl Voe° %‘Pﬁgu‘?gdst ened
to the basepl at €radh ai hededside of WE latéh meMbdiopazalle]l (dhe 26ith] Borexd.as®e 10 7. 15
20 8.

straddle an end portion of the inertial beam member installed beneath the latch

member on the one pivot pin.

7. A disc drive having a baseplate, a data disc rotatably supported by a spin
15 motor mounted to the baseplate, and an actuator assembly mounted to the
baseplate for rotation of an actuator over a portion of the disc, the drive
comprising:
an inertial latch assembly fastened to the baseplate having an
elongated inertial beam member cooperating with an elongated pegs to
20 cause a latch member to interfere with rotation of the actuator when the
drive is subjected to an external shock load from any direction having a

horizontal component of force.

8. The disc drive according to claim 7 wherein the latch member is rotatably
25 mounted on a pivot pin and the beam member is mounted on another pivot
pin, the beam member having a pair of pegs projecting from one end engaging

the latch member.
9. The disc drive according to claim 7 wherein the latch member is rotatably

30 mounted on a pivot pin and the beam member is mounted on another pivot

pin, the beam member having one end engaging one of a pair of pegs

17



25 9. 30 The apparatus according to claim2 wherein the latch nenber ,a %ﬁ 2003
inertial beam nenber are nounted on pivot pins with one of the piv ﬁ & S
oriented parallel to the axis of the disc rotation. The apparatus
according to claim4 wherein only one pivot pinis parallel to the axis

of disc rotation, .The ara accordin o,claim3 erein the latch
menber has a ceRtYEMNe E‘%Bb{th%@f e e{)trqergﬁe the, Latﬁfh WS‘F‘Y;% IR COASIMNL 3 paj r
of spaced pegs pithjteedtiddor Whétha Bist AHeE &isiBjetted td1sh Latmhl gHBBPRAdPar al | el
to the central bore so as to straddle an end portion of the inertial beam
menber installed beneath the latch nenber on the one pivot pin. A disc
drive having . i orte a _spin notor
mount ed to ¢ e Bug ot ife sl R ¢ BhakR pRPRR aiel (RRR
basepl at e for r diredtiydntoahe baseplateuat or over a portion of the disc, the
drive conprising: an inertial latch assenbly fastened to the basepl ate
having an elongated inertial beam nenber cooperating with an el ongated
pegs to cause a latch nenber to interfere with rotation of the actuator
when the drive is subjected to an external shock |oad fromany direction
having a horizontal conponent of force. The disc drive according to claim
7 wherein the latch nenber is rotatably nounted on a pivot pin and the
beam nenber is nounted on anot her pivot pin, the beam nmenber having a
pair of pegs projecting fromone end engaging the |atch nmenber. The disc
drive according to claim7 wherein the latch nenber is rotatably nounted
on a pivot pin and the beam nenber is nounted on another pivot pin, the
beam nenber havi ng one end engagi ng one of a pair of pegs 17 2 1 OCT 2003
projecting fromthe [atch nmenber to rotate the | atch nenber into
engagenent wth the actuator when the disc drive is subjected to an
external shock |oad. 10. The disc drive according to claim9 wherein the

pi vot pins are both fastened 5 directly into the baseplate. 18
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