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An inertial latch apparatus for maintaining an actuator arm in a dic drive in a predetermined position has an elongated inertial beam
.| member pivotally mounted in the disc drive for rotation in a plane paraliel to the planc of rotation of the actuator arm and a latch member
pivotally mounted in the disc drive for rotation between a disengaged position permitting movement of the actvator arm when the latch
member is in the disengaged position and an engaged position in interference relation to a portion of the actuator arm to prevent movement
of the actuator arm when the drive is subjected 1o an external shock load. The latch member rotates in only one direction in response to
rotation of the beam member in either a clockwise or counterclockwise direction from a neutral position.
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actuator armin a dic drlve in a predeternlned position has an eIongated
inertial beam nenber pivotally nmounted in the disc drive for rotation in
*a plane parallel to the plane of rotation of the actuator armand a | atch
menber pivotally nmounted in the disc drive for rotation between a
di sengaged position permtting novenent of the actuator arm when the l|atch
menber is in the disengaged position and an engaged position in
interference relation to a portion of the actuator armto prevent novenent
of the actuator armwhen the drive is subjected to an external shock | oad.
The latch nenber rotates in only one direction in response to rotation of
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FOR MOBI LE DI SC DRIVE Field of the Invention 5 This application relates to
magneti c disc drives and nore particularly to a |atch nmechani smfor
restraini nq&t)he actuat or arm when subjected to shock loads in

de- ener gi zet© V6382, Background of the Invention 10 Disc o"qu\’}&“’H’F@ dat a
storage devices that stor ! a rotating
storage nmedi um on a di sc. \v.:e’ A gl)clfsu.ék{fﬁ nore rigid
discs that are coated with a magnetlzabl e rredl um and mounted 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 circular tracks
typically by an array of 15 transduggns of tHedadéntionnounted to a radi al
actuator for vement_of the heads Trelative to the discs. Each of the
concentric tracks i s Thianpligation aclatesilognagnetis disc dnives 2pd mpreparicylazly fo a) y
addressabl e dat Qa8 GleBkahismOL résBaMn the Scridi G ISAUAR suBjeded @ shock loads in
magnet oresi stive read/wite head, is used to transfer "data between a
desired track ohee-ensraizedstateal environment. During a wite operation, data
Is witten onto the 20 disc track and during a read operation the head
senses the data previously witten on the disc track and transfers the
information to the external envi ngmundqgthﬂnyghﬁQm both of these

oper ati ons | t he ac n v ey e [ he
desired trac The hg%éd‘gJlts rgvretga%(r%a)&lfn sq%rgé ggﬁfrjsetgwa lgl{aﬂ&m ﬁ‘alﬂZE %? ncoionh

rﬁ*f* urality of actmmtmg&oaagmetdham oma(d}secthdadJ dxkdgnwtvmpmhefonc)mthe
actuator body. T I.vat.s abou e he disc
drive housing atlggreggidjﬁig%snmgglggé/cqaed i %\%e lf%é Tagil g%%&%?&F

di scs. The pi vothtmm&tspinmepmtai ﬂoﬁkotﬁﬁdnhathhenswnt Exgﬁfspeeﬁotlﬂ!brmloﬁfis dtored
spi ndl e nmotor and S{sdl SCS tyg{gat t he, heads ‘nove in a gl ane a}r at | el

S0
with the surface® Fcln 3 Plyrality ) cegentrig circularstracks pypically by an YRS enpl oy

a voi ce coi | 1570t @dnsduRefd qHehdsOf mblifted hﬁm&awo&&téﬁﬁpﬁ.s&mﬁ&t bf'Be HiaA6
surfaces. The actuator voice coil nptor includes a
relative to the discs. Each of the concentric tracks is generally divided into a

st &

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

1



voeoitr mounte “the side he actuat or-'body opposite the Head ar Rﬁ fws 2005
to be | 2 1 OCT 2003 WD 00/ 63892 PCT/ US00/ 10703 i mersed in the magReti

field of a magnetic circuit conprising one or nore permnent magnets and
magneti cal |y perneabl e pole pieces. Wien controlled direct current (DC

I s passed thr‘gﬂﬂi’f‘%s??e coil, an electromagnetic field is SEtP(’:’Huso\S‘/?&?;ﬂ
interacts with the magnetic field of the magnetic circuit to cause e

coil. to 5 nove ima&s&Pmdfdm ot he well -known Lorentz relationship. As
the coil noves, the actuat or%E&e%i%f%agaﬁmr%ewppww efieaof mased t he

heads mpve acr osBefenimagnets and megticall Peicable poe fikies v@ﬂén%\ggtaﬁglt}g head to -
move back and foﬂi}é}tb&&‘?(ﬁﬁ:ﬁﬁate fashi on between an 1 nner Ta and an
outer radius of the discs. ep&%?ﬂ&?&‘fghéi?%qﬂsamﬂev@m@yet&ﬁmmisrsedupi gnal

fed to the voi ceVhish interattowith 1R ¥GEMic Abld 0P fhe', f the actuator arm
A servo systemig "’Esiﬁ%céc} sense the ositioﬁ@hf‘ﬁgg%g?ﬁoa%f‘e RG%%EBhtrol .
the movenent of Che hesd aBSt &ithike welkknoye boyents eelationstiigngd me e6ibsholdsOM a

di sc surface in thhactghtecbadlyippets 636t & relies on servo
i nformation stored on the disc. The S?S?r?gﬁ @ﬁ%@%ﬁﬂe@i’?ﬁvﬁﬂﬂfﬁ g disc

general |y indicat € tie pfASHHPr fys pllawsrthokeat he mbeaBackiah fdrBSAGAE b el he
disc, i.e., the fishichberwdth ah' ithon. The servo system uses the
sensed i nformation tg,gmai nt ailﬁﬁkﬁea a%gg?f)}’%ﬁmslr“sﬂgfbé fe how to

optimal |y nove the hédfa¢tgatgr raws giowvert byoa cont@Niigiia? deP ey AcedBf ISl 1 ack.

The servo syt eqvChpit 8R! feX&); ontrol signal to the VCMto rotate the
actuator to position the heaé‘ag\?g’%ag&atgg?%d‘“rféwotsb’ﬁeml-”disendns&athm t he

Posi tion over t RESTHRORthel agtuatoreamd conwl he RAGventent @f{l&@ﬂeaﬁg%t@%@&t he disc

drive nust be exéxe t and capable of wthstan Singd
inertial |oads due ?%%%%?gf?ﬁaﬁﬁas i the dign drive eThe seeveckyitag relegr t hi S

reason, the act @s&Vo inforimagion aloked 6&&6&?&"%&&3&;@0%?@%@50%&3% edd |
ch pr eads an

out board of the,gi .and resting on a ranp
di scs from adve?éﬁeeﬁ’?ia |1ﬁaé%€heﬂr%‘ ot Ropionefetheheag pier respepab liheiisS i REGhA does

not 25 pernii téwrdneaask pa3itdn. TaE k&S, ,scs when the discs ar not
rotating. The pactuator is typicall yoﬁgf%b?sﬁg iss"s\g@é'}r}?%ﬁowwmamm heads

TAESE A i et oK i R
appl i cations, seenttrédSabo?di QQ$red ower an esi gn constraints, e
magnetic | atch &?%dﬁ&’t be suffici éﬁti'l%osgrvo system then delivers a control signal to

to rotate the actuator to position the head over a desired new track or

maintain the position over the desired current track.

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

of withstanding shocks and inertial loads due to Constant, and often rough, user

handling. For this reason, the actuator is typically “parked” with the heads

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

whi
hich can prevent unwanted actuator arm rotation in these events but which can fit
within the cramped confines of a small disc drive housing.

2



“positivel'y retain the actuator im‘thé desired position if the drivepn og

entire conmputer 30 is severely jostled or dropped. Thus it is desirable to

provi de a | atch nechani sm which can prevent unwanted actuator arm
rotation in these events but which can fit wthin the cranped confines of
a smal | di scV8housing. 2 1 OCT 2003 WO 00/ 63892 PCT/ BSHYSa9T3
Summary of the Invention Against this backdrop the present invention has
been devel oped. The present invention is an inertial |atching apparatus
for disc drives and in particular 5 small nobile conputer drives, that
automatical |y engages the actuat oPWBERTY of the Ja¥ention ot at i on from a par ked
or | atched position ApfindeieklcRapneiiach: ihAAfion natBER deDBol Vhhe' S
de-energi zed and the actuator armis’in a parked position.”Th “particular,
the .inertial | aPrsenbinvenieon ip g meitiahlaiching @ppagatesifot disedriey end hepartidolaxt or arm
primarily when ' ' i uhj tg.a rotary shock | oad about an
axis 10 par algl e%’gt@lcl)gl!toﬁee g({:dtlp\lglge{ gﬁv%k?%?%%ﬁgaggﬁ}yac nézfgg%{%g‘na%tgfm to be
sensitive to |i peyent rethtakirbroagarked belaichtdposition dge® exefmil shoek $oadf t he

rotational direcgti f. force applied to the drive, but only engages when
the drive is su%]ﬁiglgplggntvﬁ’sa%{é’i?, %éﬁ‘ddmf ATPAPr A At A Rgeted pesiHoR N It he drive

housi ng. These pardcular, iteligerdhllisteh bBiaE HveRioass deighedtd eﬁ%\g@m@&ﬁﬁtmh
characterize 15 .the i nvention w |l be apparent froma readi ng of

present . P
the fol | owi ng dB’E‘ﬁ‘P’P‘éId’VheaéE“c‘?lfcp‘{fstr\S WPieERA tedeomsy shogk load aboutenesisand a
review of the apsandaé 8@ achlaeraidad cBﬁthfso@@%Esrci]g"n@& bRk RhsitiviGo Hngi N9S 20
anc

FlL.G. 1 is a plan view of a disc drive in accor ce with a first preferred
enbodi nent of t PROCk iRpdhtThsdatclengages regardiess efithe rejativnpatineptinn ofifarcevi ew of

the disc drive ghpadtd Me GHGz, bht ondy ¥ ri-entak |.at ¢
apparatus in acg:orplanceet he ’'f tr%tp-gl#gg%i&r#gﬁt&oq‘rﬁghﬁs&%&‘é@&n elxﬁb\%zﬁt I on
when the drive insrtigl et shoplalopd oRBe[ri@ h@using. an enl arged partial plan view
as in FIG 2 shown L ' f the. latch arat.us i n_accordance
with the first enbogluﬁrf%‘ﬁ?“dg‘rf"h?ﬁge&ﬁéﬁ?%sf‘grﬁi as Wl a8 AVREBRR U, Chapasiepize o g
applied in dhe thempesseitdmvenfionGyilkbeiapparentdironpa radingaf the flloWing dediRy as i n

FIG 2 show ng &Qgription of two exemplary embodiments and a review of the associated

NS

drawings.

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.




t present invention
di'rrection to that shomm in FIG 3. 3 2 1 OCT 2003 WD 00/ 63892

PCT/ US00/ 10703 FIG 5 is a separate plan view of the inertial driver

menber of t h apparatus in accordance wi'th the fir 'I%HP l.ment of
t he present\blerq{’//g%%i on. FIG - 6 is a separate perspective v"i%%arw 0 ﬁt 3e | at ch
menber and spring bar of - the latch apparatus in accordance with the first
enbodi ment of the pFKsdnis aSeparayeplan vigw dflt@ ingrtiakdriver membeicofidtbevatch

per spective Vi g%ﬁa?imstxggc%o%a%@e ' first %ﬁrﬂ:nt&l& pr%éenﬂn% nt§ o S @ pl an
view of a disc drive with the discs and spin notor Fenoved show ng an

i nertial |atch appaFHKl. sis anepacatopaspectivewi¢w ofithe datcinmtemberfand sprihg tho of

enbodi nent of th esent i.nventjon installed along the inner left side of
the basepl at etthc‘?;‘el at?%%pp altnffé’.] a?—cf’éa“‘if ‘?’@‘é’ﬁdéﬁﬁpgﬂ&ﬂgﬁ'e&éb%ﬂc?% vi ew of the
second enbodi miventin.t he inertial |atch apparatus in accordance with the
present invention pﬂ'c%)r to installation jn the disc drive. 15 FIG 10 is
an assenbl ed per speftq-V&s ¢ BRYidsrdopmPeEBERG Ve dhelaich mamhen shawripi g, o -
shown in operatH@eg.rel ation to the actuator coil overnold which is

engaged by the latch apparatus when inertially loaded. FIG 11 is a
sinplified end persP&ti8iya planaigvoef a disc drinerwithathe diserandspisametous  of the
second enbodi 3 : i i kperd.l nt of
20 the beam eﬁ%?vt%ﬂ%*%c I&M%%ﬁgtfhlg%%?\%gﬁla%émﬁgewa g&%@?f@%ﬁﬁcal

axi s resul t18 | embedimentof theqrésnntinventiominsiahedoflongthe inmexcleftsitdetnétheabout its
hor.i zontal axi §,4 nt with the actuator coil overnold. Detailed
Descri ption 25%%@%%0?5&3?{3%?(1“ ve 100 having an inertial |atch apparatus
constructed in accBiGl&nisen mipldded pérspeztivpview of thrdecnb eaibo@inienOdf thehe
present inventi %ﬁ\ilﬁir\faﬁi‘hom in., FIG, 1. T@e di sc drive, 100, i ncl udes a

basepl ate 102 t6 4Gy APBIRYR I ASEABIE Rih the present mvention prior to

installation in the disc drive.

15 FIG. 10 is an assembled perspective view of the second ‘embodiment shown
in Fig. 9 shown in operative relation to the actuator coil overmold which is
engaged by the latch apparatus when inertially loaded.

FIG. 11 is a simplified end perspective view of the inertial latch apparatus
of the second embodiment shown in FIG. 10 illustrating that inertial movement of

20 the beam end either clockwise or counterclockwise about its vertical axis results in
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

4
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~“of“the ‘di sc-drive “100" ar‘e ‘mount ed. ‘A t'op cover (ot 'shown) cooperat2d QCTh2003 -
the baseplate 102 to forman internal, sealed environnent for the disc
drive in a 30 conventional manner. The major internal conponents include a
spindle notor 106 which rotates one or nore discs 108 at a constant high
speed. InfolPBVE8R is witten to and read fromtracks orPFHESWIYES 108

t hrough the use of an actuator 4 2 1 OCT 2003 WO 00/ 63892 PCTI US00/ 10703

assenbly 110, pREhblyanedpaitoasedjactRendiisG30808 e I&ﬁat&%b@ﬁtﬁ%: 18¢senbly 110
i ncl udes one or nore actuator arnms 114 which extend towards 1he discs 108-

and whi ch r ot BcRideRpe g dorg prdvatorarms 314 mgich isatend wswaedsishe/ disas108and h one or
more 1 exuresyhikf rsicanEies afduPToea Bhn b iy . Mounted
at the distal 5 end of each of 1 heg?ﬁ%xurfésﬁﬁggilgﬁa egIE %&\%hl ch

i ncl udes an ai flexyses 11§extehdige fromesagl bf thg acthatorrvamd 114.8Mountéd st thedisfabse
proximty abov ' f ..the .associ at.ed.di 108. The
spi ndl e m)t%r %‘%&%S&f%‘ﬁ%g%gé%@“ Zﬁéﬁ’%@e‘gw cté’nm?lﬁ es&flggtbﬁ?ﬁl%a@B S

not in use for embliegithedepiclli8addlydh clhoseproxiftisy aboverhrt osrraspomdidglshrfaceof ot at ed
10 cl ockw se f{h%msttgeheggjssi tlbgn shown in dashed lines in FIG 1 to nove the
heads 118 ovel cand 6 55 np 120 to park positions off of the discs 108
when the spindl e NDheospintiimoétdr 186 i DRIicHlIF @e-enckbRed W B&ShA 4 c AFiPe 180 Bt ai ned
on the ranmp 120 .i [

n tge oaréd ositl?n t hrgugh the use of an actuator |atch
arrangenment, WAt USGHIPE GEFR B?f?;ﬂﬂ’v? of sy Thecaeramss Hdarerotaed or arms 114
when the hegdsciaélevifafrbmahe pbaitibh sFowin(dAstRl 1RAGETRO! 1 kS mb¥Pine Hedds 2

pagnetic |atch_which nagneti cal l%’ hol ds the actuator against a stop 122.
The radial postiy @y¢r ard emea Frsepi k20 topark pasitignsipff wbthe disca i 9®whensthe ont r ol | ed

t hrough the usg,; 116€ ;<GRLdn r [ r
assenbly 110, @mﬁl%ﬁloyﬁgﬁgg%fnfﬁgegdggygggg%%ﬁfﬁ%ﬁéﬁ%&é@%@%@
attached to thin the paktpositigpthsgugh theqyse 9f amedtiataxdatcnarrangemente whicht i onar y
per manent magn ' ' a . magnet | ield, in which the coil
126 o 1 mror oo vopbetiadiaheld ro@IAn b R GFARRE £ honihf mects Ptk ” 15
posi ti oned1 n This $atcheayrangémert isaypicallycd magnetitREAGIHich xhsgrﬂﬁwl?'ilﬁmsbﬁl ween
t he permanent nets 128 an he coil 126 so that the coil 126 noves in
accordance W t%?%ﬁ%‘\ﬁé‘f‘? A PBWT“Lorent z rel ati onshi p. As

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
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25 the "coi*l -126 noves; “t he actuatorarnms 114 rotate Vvia the-bearing 25’![1»8@@]‘ 20@3“
assenbly 112 and the heads 118 are caused to nove across the surfaces of
the discs 108. A flex assenbly 130 provides the requisite electrical
connection %¥ths for the actuator assenbly 110 while all ow ng pivotal
noverrent of YhW63¥Ruator arns 114 during operation. The frerusesend! v

includes a printed circuit board 132 30 fastened to the actuator to which

he i uat of ar we 1ha Andi e e bests S BREE ot RERuER aphgor adigRe i oo

the actuator arns 114 and the flexure
circuit board 17§34 %’Wisc%ﬂm‘teﬂlb&lmdsslr&duﬁngmI’Emomziﬁdnoh’hé Aexthe 5 11

OCT 2003 WO 00/4 urrents, applied to the heads
118 during a wite peratlon arjl%a%(f?&{ﬁ% '?’w?fgmuwgaa? ndhroygh thechaseplatet ed by

the heads 118 di¥Ritmydiac deimelptinted eitduitiboart \Gof $h8Wn) ASTHEP LY, thkgglq%rﬂ%ggf at a
fl ex brackets 13(ﬂe319cr 5 er@#m cation through the baseplate I sC
drjve pri nted (o] rcw? Yoard (not shown) nounted to the bottom side of 5

the disc drive 100- An%enxmaﬁ&haﬁpdﬁﬁmmﬁ%o?&aﬁiﬁe%% a'fi Bhge M Lh @
first enbodi ne of t e%lﬁ'aesent i nvention is p03|t|one a on & and

bet ween the actUalG¥PLENEHHIRS P"H@n%%l"tlgﬂﬂelaeﬂtbewﬂEIdcmforTakhemb@sepl ate
102. The i nertilab ahdihe lrefamﬁiéﬁhe?%eplhtggbﬂ herh A SIREL 08 2

i nertial beam ZOA], and a spri n%

enl arged parti APl 1achpembsr 202,63, mmmwumcfasprngldxmmrtzbg agsnert i al

| atch 200 rleact,§b€tsps ur ban an external shock

l.ead applied to the hg?P\?gwgre t g’orrpu VIsds ?%bcgrgmd?%&é‘ Basical

Aut omat i cal | y. therinertialdateh 20@rebets to2@enivironmemileisti®Andak | Z%‘Eﬁlamﬁpt at ion

about a verticghock |13§qu lﬁ’e‘élt Ehelp n 208 which is preferab y press fit or

otherwi se affixed t0 tHe Basels 1501 CI9TPYIET Bewsing the driyet awtaneaticallyi |

overnol d 210. The ladxhaneralibé 202 Bansunseafor Béredotal fbmt@nglboé(fvén%Tﬁﬁédongat ed
and a gui de

strip of netal hol 2 space rom one en

aperture 214 aP't t{é\h géﬂ“z‘f“}‘és%’ﬁ?’a%ﬁh@e%%fomwmbeﬁh@mmmmm t he
gui de aper tlfir e 0DadimeRithe AQRERTBN ovéraidIR 3. LS sbotatably
nounted on a sgatlonary vertical bgam pi vot ﬁﬁbgﬁ%‘? ‘,5’?8%1?"1‘ ¥mor

ot herwi se 20 séuPel 2P slogeatebsttin sbmetal E’lt!!@ZJl\aJIt bolg leaepdwﬂ froaehewad| of the

basepl ate 102. anbdhegui ﬁm@mr‘ | Vv e |latch pivot
pin 208 under fhe Iatcrgé BtHhE oppotict k. TROS of Y Bam 04 adjacent

e 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. '

(() 2

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
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v \ , -be. seen ﬁr0ﬁ1FIGS 6 and 7 the Iatch nenbe af o
el ongat ed body haV|ng a generally cyllndrlcal central portion 220, '4 ET 2003~
el'ongated 25 | atch portion 222, and a spring support portion 224 extending
fromthe central portion 220 in a direction opposite to that of the latch
portion 222vobtheseentral portion 220 has an axial bore e ¥R ng
substantially all the may through the cylindrical central portion al ong

its axis. This _bore éf ves P pin 208 which rotatably supports the
| atch menber 28%UORA ?Eﬁ%"ﬁ“rﬁ?f ‘P‘?"Hﬁ’ Peg 232gewred fiomythe bere 226 exterdinghavi ng a

rectangul ar vedbwewdrd GlofSiEe SRfeki® o ﬁ&h?éh%@%zfnﬂ 9%&&&&1?@%{1?&% theP 0" tion

orthogonal to the axis of the bore 226 and has a | at
distal end fo*igAbREPAE 20-cor r espondi ng notch 230 in the coi | overm)l d

210. This latch 6 281;1111@ %} g@}l&wnﬁé}tﬁg%b ﬂxgi%%r&g I‘tl 222 al so
has a cylindrical 2 ore 5 ward
fromthe under 32‘6@ &ﬁlreplm;l qpaosm tp that pHUe 22¢h pontien 282 mielsﬂwom;ro&idnel to the
rom  he. cant 1 27" AaPas 3 dShadllly chdibfiey 4 BHERGIR peblle! b Reed e

| at ch portion fem thelteatralhppo226. p’ﬂletSuppbrt PérfiomP3Palsilias @ véawaNsidt dBe for

ext endi ng peg 4 ext endi aral | el spaced fromthe central bore
226. The suppor??&elvm P%ﬁmizl‘g SIPLIGE T érgggﬁ’gﬁ}o“@l%tﬁ&% 'ﬂB?sP“Pécel vi ng

one end of thenmmbd:rmytiﬁmﬁé?fsra coldfteRFockwiss BRdn tHe lEtl:ﬂmcﬁberTﬂ’ZSto
menber 20666rrparts g\r;#{arcl ockw se bias on the | atch nenbe 202 to

position 10°i t 1138158 °‘§h @ during stati¢icondjtins inawhieh the drive isiotundar thei ch t he

drive is not Ufifiénck BEan éxtdrhd1 R8RSR 184d. 2N external shock |oad. The spring
member 206, best shown in the perspective view of FIG 6, is a generally

"L" shaped flat pi éEk@sefmme@berraawsbn,shswgprpersgemveaiewwfum édsaa | ong
Ie9238anda?§,@; Iag doft l.eg 238 at
a right 15 angle ta})l t%es%é %&éﬁ&gfgﬂ'%mugﬁgs rmgégeﬂ ‘gf’%é‘dg'??m |y
rectangul ar nol¢a2dhend & %hgrtﬂcgu()mxteﬁdﬁxngtom buee anppomenmgasgimtamghs '
captured iggth S i n Fi t hrugh 4, the
short |eg E21540 0 téheglgr ‘°€§‘§% ﬁ?zglége Wgtgeggﬂpm@p@ﬂg@qnﬁgng nsi de
end wal | of thebbemapmatmq:pmcéqmﬂmdm caprered if @e 6loO2I6N A is ks on the
latch menber 28%%“,9% i’lngg {' t%ou 4, &nd (t)rlt ?eg2400f the spring 206 presses against a

feature in the inside end wall of the baseplate 102 and provides a counterclockwise
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.



120 'Ref'e€rri ng-now specitically“to FI'G 2, the assenbl ed:latch appar
I n accordance with the first enbodi nent of the invention is shown during
static conditions. The inertial beam pivots about the pin 216 and the
gui de aperture 214 is positioned over the latch pin 208. The |atch nenber
is install ed8Y&f3%%he inertial beam 204 such that the pegcTAB@ymnd 234
extend downward straddling the 25 opposite sides of the beam 204 adj acent

the aperture 214. | nRefeirsngiRS fo [AG, 31 {E ' nber 2%@ Springingly
engages a feature_ in the wal | of the agségﬁlg%de]gfg%pp?%mﬁ dft fecgrdance
count er cl ockwi s&thdhetirshembodiment of thetpinaserit anveitioneisriimwnfizing Aoty Hhock t he

latch tip 228 i gaa@ f. vay, .0f the notch 230 1n the actuator

coil overnold .21?01 ?ﬁgfu%ﬁ#% ﬂ}gs Io %éets?lgrfnéf"]"tcm’séé‘ttﬁwﬂlfr m 114

away from the 3G kean Ybindicated by tieharow 249 td-thSpositidOshbW e iCERIY Ar Y

position sho ; jnes in EIG 1.7 2 1 OCT 2U 3 WO 00/ 63892

PCTI US00/ 107%2 %ﬁ?gf"??‘ﬁ%e ﬁ‘%‘%/&“%%o"aﬁeé‘heé‘;‘b flﬁé" the distal endyof the ingrtishbeamat us 200

in accordance ##4 to mdve upivast, eagdpini e 282 t(;é}ﬁn@fﬁﬁq,%.p}d%z&ﬁtb&% i's shown
I'S

during a rotary | oad directed upwardly in FIG 3! oad results
in a clockw se ?’pg{ﬁg?:égﬁmgfoq‘?tﬁéhﬁf“ﬁléf‘{eﬁn g7 292 slorkwize. | Hhis ooverent positioms ar r ow
244 to the posi thedip 228 e iritet fdrbrde eBeagSmekl bwsth G ' .0 ses the
tab 215 at the distal end of the iﬁgergtial beaﬁﬁ%%}%fﬁgg%\%lﬂm%fo

engagi ng t he pey HE22 oGR8 thearwater arm Hidcwiay Guinbthe taahed parkipog@6 and
rotate the 1t céh terdisy 1:0ho®np G SE- This novenent positions the tip
%28 into interference engagenent wth the notch 230 as shown in FIG 3 to

revent any rotati orfegvrersel, Teéarting now tr FIG1 4 Awhenayddwnvardly @irécfddGB@ey pPar k
position 10 ornhb&Elokh 0. L0 FLG nversely, referring nowto
FIG 4, when a dovxn\X/a‘?gIQ})/{ él r@é?é%drtgfhﬁrd?ve i??og}' Ipggigl heam 204 eotates | y
applied to the GRigEclopkwise hghowneytthadrrdve 248 B Ke oiidh SBowLRYAGEHCKPCKW Se

as shown by th r th sition shown in FIG 4. In this case,
t he opposite eﬁ%ﬁ(g?&\t,\ﬂé%?%&esrf Fg‘foﬁgﬁfﬂe o3 404 mpyahdewnvasdioich thatithet he 15

peg 234 en g]ég epeg ﬁé“ MQGSMIJ&@ 204 3 trStatke I&ﬁ lht@ﬁ ﬁlgm%r(:&% i\ls\Ag %tgo%t(wgs ©

0 1 T Dor vl 87 o0 e Tainih vih o moc 030 o i ot o
214 away from tolwermold 210 to prevent any rotation of the actuator arm 214 away from the
latched park position with the heads 118 on the ramp 120,
Thus it can be seen that whenever the drive 100 is subjected to a shock

20  load 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.

GO0



< ~Iat ched -patk ‘position with the heads 118 on*the ranp 120.  Thus i Z’If"l"“lﬂmf'ﬂm:’f;?f
seen that whenever the drive 100 is subjected to a shock 20 load with a
hori zontal conponent, 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
axi s paralWepoegdt he actuator axis, the inertial |atch ZEA/uGE1070%
rotated cl ockwi se, regardless of the direction of the horizontal

Che actuator i s par kesr ety e, Wbut ebfoddefoBpar B0”, O

prevent any r oimrtiabiatcf apphetaef detpoeserdt lidveation isBheowe ndikecconipaherithe heads

118 renmai n safely.parked when t. dr.j. v 00 is subjected to an.external
shock. In thi sldeexn%@%ﬁ;lﬁ%ﬁm?&&m[]ﬁ)g uéi&e:arfér (COPRONNLS FNETGYST B‘Efs’gfﬁf%r t he
latch nenber Rfi¥expldnatiomeHowaler ia@his exabgdimetdthe ohpimets of théGataind over the
pin 208 on _the base Iatg. The |atch nenpber 202 is then installed over the
gui de aper t Or e “BPRFANSyMAY, be §epargtely assasbled mtq 4. medyle, for later dyomindinstallation; ¢ he
pegs 232 and 23la 8is¢ aHéé L00 NEhe digtairive abo REAAINA0dwn TGS Blih APlaalfew,s bi ased
against a feature in the wall of the baseplate 202 to conplete the

assenbl y. 8 WOS¥SPEBEGImeEET ison}08o g sirive mater; 196, sdvbe Rexrgitcgit bava brepugh 11,
anot her enbodi pERdved 9t rity Niad dx@ﬁ&xrtilb.l?'atch %{:ﬁaﬁmrﬁs&ﬂ& g.fog%]\n@ﬁ @Ez geg‘? nt

i nvention is shown. Like conponent enti at1 on nuner
utilized for | erkwelbabhbadbaseplaidRofte dsivedD®l e for this expl anation.

However, inQathis e | : .Of | at ch a at us may
be. separ at gpy asseggﬁotgla g@ﬁ{)dém ga%ooggggégggd:&?‘g %Srb;’gﬁeo]f)t% ﬁneflﬁ)gf fion in a
di'sc drive 100 ineftiad bekins mephbentdth Adatedsategavertiahping projedtingfrofn the a pl an
view, except this {i e discs. 108, the drive nptor 106 nd the flex
circuit have bé%sﬁp A RBY “f%?r’él}'gfsiwoaﬁ‘mﬁ“ ?éh‘.ée F‘qugr"??aé?‘“? %?‘gﬁheappar at us
300 installed aleainybéaemichber etstes abiifl aWatticaDfin bitEthb AstePhdinBerRdtddf t he
drive 100. 10 In the epbodinent,K 200 descri bed previously, the |atch nenber

and the inert P20t BRGTRogORYExISHbE-1he lgtckmaamben states ia arvertical planes 28 Beect i ng
fromthe hasepppkfust00. madyoyeAsmblddhnll st RIBOAE BRI 100 as bl Gsdefibfed

apparatus 300, the inertial beam nenber rotates about a vertical pin and
t he hatch nenb8lodplsihpsaeducingdhs mupbep pf final drig asssanbly stepse. t he | atch nenber

rotates in a verti CR e How 8k é"gﬁ’d t el ed and
installed in the drive 100 as an a seﬁY%ﬁQﬂ%lﬁh %&aﬂﬂ%ﬁ% Hi '
FIG. 9, the apparatus 300 comprises a bracket 302, an inertial beam 304, a latch
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



“modul-e thus  reduci’ng the number: of final -dri‘ve assenbly- steps R‘ef%'"éz?rl‘ r%: i
now to the expl oded view of the |atch apparatus 300 shown in FIG 9, the
apparatus 300 conprises a bracket 302, an inertial beam 304, a |latch

menber 306, a beam pivot pin 308, a spring 309 and a | atch pivot pin 310

20 assenbl edVa¥gedker as shown by the dotted lines in Fl GpcQushdiob@r M an
assenbly that, when installed on the baseplate 102, is positioned

proxi mate the cQi .0V ld 210 as is shown in FIG 10. Referring again
to FIG 9, the (gireg‘éfé‘g gé‘gg‘ﬂeg"agﬁea&%’ﬁ&%ﬁlﬁvr%fmwpw 3phpeélei on ol ded
pl asti c body héhasapipteal02el ongated flat central portion 312, an 25 inertial
beam support end portion 314 at one end of the central portion 312, and a
| atch support porti of°3 ’%Hd‘ﬁﬁ'&c‘iﬁf‘qﬁ@rpogmiﬁfzepﬁ?ain@ewidpmd1ptoh1si1mpor1312. The

end portion 3lpbrtich 3169ahenatl Nipsd ' tyre 318 which
recei ves the beam pivot pin 305‘.g %ogﬁ%?%ﬁ%p)? Ee ggg@@"ﬂ%&?ﬁ%ﬁé’%}?hrough

a pivot hol € 3RoH exigading dawnward atyceight30gle drogh the ceiveal psaburdd ahd t he
bracket end 314emniidatdsh 8@ ' ot herwi se._bondi ng the pin 308
in the apertur e 318 'I'_he%girug%f?etﬁﬁg%dg%iigéﬁéggi%tgéh%aﬁgmww oj ecting -
al i gning pi n 3226 r¢ which extondsphrliclpe ttetcentra portidh 312. Thelrounkhg b 324
correspondi ng (not .shown) in the baseplate 102 to fix the 9
2 1 OCT > 2110%933\% B 538 Tos R YRk TOSRESEreah Rsiepskfocke baseplrndf? | al

beam support erteifagted thefsuppoet tracked3oe B@&c@nmbﬁtch%g%‘ﬁésﬁgﬂpgﬁ h;'%gr ?It gﬁr

end of the gen or t,i 312 .ends in a w dened |

316. The |a1t6cht°é‘§{)ab§°r’t’t"%§p‘{?‘$ﬁ ‘%‘%Gcme%%sa&’?j’érﬁm lateh pinot pinl0arThel ate 5
portion ext endipinBlidssesared imtb the 15t opaR IbBiok " n rtion 312
and termnates.in.a nmounting tab tBZﬁbge.n?blgm?isgﬁ]tb&g%S?‘g’ i’%ggtﬁg%?%ef%'ﬁ
support porti 0 ROIUNEOT gher \ﬁ#ﬁf"éﬂ%ﬁﬂ%mpéﬂﬁlaméBunponmoaianeiﬁﬁrtagem.rt i on

312. The nount MaglatchlpiBdR4irsthemBird 3R i caiying a npunting
screw fastened, t thtep basef)l ate 102 ﬁtt%ﬂdP%sﬁlé%P{'%ﬁssﬁap“go%@%F%@e 302 in
pl ace. The | at &f F 80¢and: intoribesticge A28 suh Hhat aleeritich mebthee 36 R fdaough it

whi ch receilyesradie St B fixb§ gn%gqh pivot pin 310. The pin 310 is secured
into the |atch support portlgn 6 by threads, press fit, adhesive

bondi ng or ot her nebiednertialfbean 804 ishan ebingadd QereiallySit BRF dneRBE thitid 316
t oget her.

plastic or metal. The beam 304 has a flat pivot portion 328 having a pivot hole
320 spaced between a flat free end 330 of the beam 304 and a latch engaging end
332. The latch engaging end 332 extends downward at a right angle 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 pivoi 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



“The tatch' pin“irs-T'Frst assenbl ed f| rst thr cugh t'he “spring-309 -an g

t hrough the |latch nenber 306 and into the bore 328 such that the | tcp
menber 306 is free to 15 rotate about the fixed pin 310. The inertial

* beam 304 is an el ongated generally flat bar nenber made of plastic or
metal . The MX9H63P2 has a flat pivot portion 328 having apgriuswnées e 320
spaced between a flat free end 330 of the beam 304 and a | atch engagi ng

end 332. The |lg xtends a r| ngl e
fromthe 20 pivot (f%gg?g%%l %g'égg’%a%ﬁg" %g%‘wgﬁdﬂ ?;rég 8¥ 36382 334 and
336 whi ch proj ewith thepegsd3d aad 336 m@hhn@nﬂg Latchf popuidn dfehd laich hn@nﬁﬁgomg

end' 332 and ext&qﬁh}%p'mgﬁcohce tﬁygibgee Iat p| vot portion 328. These pins 334

and 336 straddl e into an assenbl ed | atch nodul e

340 as shown |n Fi GReffeQrmgl'iiﬁv toalFIGh 1mpﬂhﬁrplxﬁ&ﬁpdr@e&i\eflﬁ6@ab/w@# of e€Cti on
enerally cylindrical central portion 342

nol ded pl ast ] have g
with a centr I Fﬁ’%ﬂ@'ﬁ BW“@%Q F%)?howlneééﬂ/}nﬁﬁmbfomls preted op thezingrtiale h
portion 346 of f&ﬁinifoﬁl(%maﬁ Maﬁﬁrcﬁiéﬁ@w@%@n% th%%hrﬁgﬁﬁd’vﬁfmji}gﬁﬁem ral

portion 342 at right angle to the axis of the throug The
| at ch nenber Oﬁoa%dlphﬁ@&ﬁ%w%emmthq lafi agdi pushragaing thel maefaced of thdie | at ch
portion 346 oppR&hbhehndhé g ; '?IQP t endi.ng fromthe 30
central portion 34% at na rlﬁlg cgugﬂg]c&mterpl%@w?e&%c pf)or |°8r?g§hfg?th'he | at ch
menber 306 is meweardfeas shown by atrow3631int8 @R ibsrfparss iemggérhmtlvathcxhe @in 310
t hrough t he, ou hore 44 and into the bore
328. Thus asseﬁ{)f‘ﬂglé%ﬂ‘ﬁg@gﬁgégggﬁéﬁaﬂsgﬁ ?’ﬁ%’si'ﬂ‘ﬁ??c %ﬂé’ﬁeam 304
i's 't hen p05|t|omauialal@amrim sé ksetolmdercsuniﬁcnékvhkterobfuaﬁlsﬁme?og&a3M§J1 the pegs

334 and 336 str ddI nJ]e lat ortlon of the Iatch nenber 306 wth the
pin 310 cent er et E#Pn@emrtpsgﬁ@ the beagn 304will £  ed

per spective Iat&ﬂga@nﬂe &ﬁgﬁy&nﬁﬁt th$134850d ﬂﬁﬂixé}ﬁine:hﬁér%ﬁ?&ﬁ%ﬁﬁéa&i& 300 is shown.
If an inertial force is exerted on the inertial beam304 so as to cause

cl ockwi se r ot at foYptersiockyise maﬁ@ed%tc%wemhewm Shﬁﬂ’ln BBD? dtrm&lou pPer peg
334 will noMe tRrdwss? iffolin@fdeme %Hgaggﬁkﬂ%mt HE cdi F or },pg P%% atch

portion 346 thus causing counterclockw se vertica | at ch
nenber 306 as dHeSikiAnasd\bebyaen the beaketrdd and therateh memba(%msugagaepsmwﬁew th the

| 10 f 2 I f
xerted on the et Fopaet Hsdh e fch Bl € g o€ Pendiieey et ot ot on

of the beam 304higsmbodiment 300 again provides an inertial latch that operates thhm the

confined space of the disc drive without usurping significant space 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
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- by theidirecti on of arrow 350, the IwerFieg3360f0t6h50b2322§1)ggs(3%3

B | e%gage t he engagenent tab 348 on the latch menbeL 3 0 thg

e ntercl ockwi se rotation of the |atch nenber 306 as s ovv_nt hyt he coi | form

glﬂject ion of 15 arrow 352 into interfer encehengaggrkrgtnt 3‘1“2 @ﬁlﬁs 3]&&; | atch
PRP0%882i s positioned between t e br _ PCT/0S00/10703

rzré}gbe:-hgozp;:)ﬁgos to prov!ode a clockwise rotational bias on the Iatch

' Iyt [ nbodi ment 300 agai n
306 duri ng ndrabihg s ialdtO08en 08 LS e ain
g?gt\ziezies an i ne??i al | attgh&{ggais oger azfsglsé it A FofeTesuch @ 106) aabustod '

b i t hi 0 disc
disc drive wit h@l}ﬁb%@]?tpfwgoatmmsgfﬁmsgfﬁem??ﬂg} %%%Ig?l?gngﬁggﬁlo k | oad
AT I S R ol n et .
lied, i.e., havi - : S - f FIG 8, to e
2ipf her direct edowdng the attedtor ﬂm(ﬁﬂlﬂmﬁ 114) al%:ﬁgﬂa?é ﬁ;%\a}l‘éérlrg%v? (g?la%q:oftrﬂ@ugﬁ?fve_ Al l
B A TR it vrtamr g 25
of. the conp : | astic, or
t he exception ofurfive of flieidag @9,We$§#§§gﬁpﬁg%"§%g}b§s ﬁ’ﬁﬂrﬁ@”@@%@ or
suitable Mmterigl s ediness eamdn g’[!hib%ﬁhmﬂ%oiwﬂ)rpevo‘m&irﬁ&nﬁaﬂ)&euﬁgd or a
other suitabl € S ' of t,he exenpl ary springs shown. The
e T I A
shapes of the inpertia _ ; i nvention
as gpeci ficall y(sg%%ﬂléhépdd%btﬁhmmm;r Sgcﬁ gozgwmﬁg&vb]t}g?mﬁm € gxltliql? ng an
is an inert iual( hi@i le?veaf?ﬁ’gcgtﬁ%o‘rx]ﬁg{\&cﬁgé & JlFrapged nosition gich 29 B)shown i FIG. 2) "
el uator arm (such_as - as_102) one
%%Edet erm ned pRFESMEtHBHMOYdRentiof the amﬁ?ﬂ;@gﬁégggg%lﬁfggg&ffég@%azgmgé%)’ a
oo 0ol 63892( Pﬁir]dégg@?@g;%%n%gﬁésg@ag Pasftionigad ayngagediposition(sadti a3 gs ¢ h?a Slat a
In nmotor (suc ] ) i th sepl| at e
3=Osc, an act uatsbowasésEIGH. B 48 ug b ﬁférf%ﬂe%le;gﬁ%@%&%}pgo?ugn:@%hﬁ 1?1@8)30'[ uat or
posit1oned adi g ) .tar?‘“g?%%%ﬁ “g’légsgﬂ(‘élltjocpr@\@tpbmméfth@icﬁait&'lnﬁf 5 the data
arm (such as e "pal ‘ h as 114) over a
i 20 Yt o O 1A b i e
surface -of the t i ScC. o . . or 304) pivotally
surface of elog%ggieéﬂﬁ‘%{(saphﬁe&tﬁmﬁﬂﬂeni in kimna blookuiddge OF 304) pivotal
mount ed in theccll;,mﬁdofiwifﬁfﬁég?(r’#ﬂ%%ual:ﬁe“gglpﬁﬁ‘%and a latch nember (such as
i ua
gg Jrotatio )n 8:‘ S ?ﬁe ¥etiat letthiapparites (such as 200 or 300) preferably has the Jatch

member (such as 202 or 306) biased to the disengaged position. The latch
member (such as 202) and inertial beam member (such as 204) are mounted on
pivot 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

-

)
20

20

embodiment of the invention, the latch member (such as 306) and mertial beam

member (such as 304) are mounted on pivot pins with one of the pivot 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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shown I n FIG 2) permtt| ng m)verrent of t he act uator arm(114) Wnen the
| at ch menber (such as 202 or 306) is in the disengaged position and an
engaged position (such as is shown in FIGS. 3 and 4) in interference

rel ati on towo@®sdtRzon (such as 230 in 210) of the actuat 8€T/EBWIOIWACh as
114) to prevent novenent of the actuator arm 15 wherein the | atch nenber

rotation in on r [ beam
menber (such agp% (E‘%gﬁ%ér? a@f‘?‘ erﬁazpﬁgﬁ?\g\n%s%s%&hag%n d ckw se
direction from IaOﬁetmtgrfa(bm pmsndemde of Theelaich emembet (shett xsmoapmalm msth(:such as
200 300 h, 02 3 " bi d
fo the di sengageiraaels $ih 4780 R s T Rcinstt brdofinat oty 3hk nort i

beam nmenber ( suiaértiakbeafidpenties (stiokl ad 20) ﬁmanad Vedkath tHeSatCls HiefbéSon/ii€.ondd 216)
fastened to he bas | at e &Zygch as 102) of the disc drive (such as 100)

in_one enbo sz@’?i bn?hqsmeamushasmeﬁ&?ﬂwe Nihehe of the
invention, the &ea&ﬂtbome@mras(ﬁa%tﬁﬁt&@%&ﬂeh {hE BEdrh BuclPRD4) BRWE&T _(Such

as 304) are nounted on pivot pins with one of the pivot pins (such 25 as
308) oriented p‘ﬁ?‘ailel to the axis of disc rotation. In thls alternatlve

only one pivot pin i ShGher@mbd@ient udﬂaa"sgbb efn@nfahﬁe (

rotation. The other pivot pin (suc 'S perpe ar to the pi vot
pin 308. Thus t}{d) pm,@telq;tgaﬁsd pm@nrwblsmwacmmm)emafsecmmw the t hogonal

to each oth ns (such
as 308 and %0)&%}{5{1 enegj‘gﬁ Jm%E‘ (tsuc(b su?ﬁg)as dggli)?f&k é'ecﬁeaa t(() tJ he
BaSﬁpI ﬁt e (such30ey w]xﬁ@:)nledlhy tmhetherrmvni mneﬁsﬁcﬁxﬁs mg)gg)appppmiwend @umgr dance
with the invent atch ne suc as _a ce ore
(such as 226) %‘2‘2?6&5’@”& %‘%‘Fhf‘%g&iz } 6@3 ‘G\%dﬂtchéégyﬁ
PCT/ US00/ 10703 ¢aid\potticai (mh(asasz) aenaﬁggeﬁwy?a@em&ﬁwm e cigipard pegs

ersi

(such as 232 and 234) 8Je n roman _un side of the | atch nmenber
(such as 202) p¥rues- eThet @‘Onég’ﬁt‘ RHP32) Of the(insstial bgam hass paipofspaged

straddl e anlf”%e%@(shblpﬁk 133UsH 386) p2d;ding frdl e ehJ\ﬁerb@ {sulPAB3FPphGe (SUCH

as 204) install beneath the | atch nenber on -one 5 |vot In (such as
208). These peg‘gdles‘il%?ﬁa‘égp%?néﬂﬁh%w)a?és@Ispmmlatwmmbﬁdm@al bor e

(such as 226) sbej pRbt gill @cE A S0 &ltnt B6re RERITAS %%@E@%ﬂé&&%{ Y5i8bn hem
(such as 342). The latch member (such as 306) comprises a cylindrical central
portion (such as 342) which has an axial bore (such as 344) receiving the latch

20 member pivot pin (such as 310). The latch member also has a latch portionv(such
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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304) has an el ongated portion rotatably fastened to one end (such a
of the 10 bracket (such as 302) by one pivot pin (such as 308). The latch
- menber (such as 306) is nmounted by the other pivot pin (such as 310) to
an opposite ¥QPUSHALh as 316) of the bracket (such as 302perdb@nbRsti al
beam nmenber (such as 304) has an end portion (such as 332) extending

general |y per pengiegy ongat ed ortion. The end portion (such
as 332) of the ingrtilygFuc gg%“ﬁang&a & ﬁle&ase:g.

336) proj ecti ng 2 Althovére mmtorpafithé disc, (vidfd @E aA3C haA B latch Bsdeliyy

el ongat ed porti @y £ % a 8.)‘2;% sqQ. as to straddle the [atch nenber tsuch

as 306) pivot pin %suchorgg 7“"360 thedassplate. (Thedntch assembly hasmough t he

central porti on elofgahinersialdtah mebitRr (sabiER mr;gpgglg)g&gi;é}a@%@ﬂg;b% nprises a
C I'a

cylindrical gentra orti%%gsuch as 342) whi )

P s \ as an & (such
as,344) recefvi Fre(Sychias T 3 freintesereovitipiomation of theaetidd Xsucliae | at ch

menber al so has 1id)| @ Cihe RO biePoldSiif extendi ng fromthe central
portion at an angl.e to the axial gorg,asgﬁ)a%‘élgameendgﬁgﬂﬁ’ tastlg@‘fsuch as
348) extending F‘%Léﬁﬁef‘H‘éa’é@ﬁ?rp%iISh?erlmdoﬁnomsngcdﬁraa’oﬂﬁ&)ing’sl& hérizdntaht angle to

the latch porti 334 and 336) of th
nertral beam (Soch2e SRA e APk R Bp e vdiparlin b e 342) of

the 25 | atch nefB¥or@sisch as 306) when the latch nmenber and inertial beam

are assenblgd to t%395‘@%?@%2(?\%85?(?@%@#@“ t hat both cl ockwi se and

countercl ockwi se rotation o In52h emhodimentyis potasably
rotation causesmounddyoncd pigstyis GuttDisa08 @R 300) ahd ehel &Eﬁr}gﬂﬁﬂ@?éﬁh%]%% of
This;

perpendi cul ar p},@g%lﬁolmi He pl atge .,of rotation of the beam
general |y, the presSent B aAEP B RIS} PHE(Wchas 26 ax 308)di Bhe teamneniterich  as

100) havi ng a bsdpk 304) if SHE bnBSHimée 2 0fni SC.:( spch as 108). rotatably
supported by a {n potor_(such as 1g)sg§@mun?g% f’gm{ﬁgpeﬁ%lgsgﬁlf?ﬁ@a&ﬂd an
actuator 13 21 T-GtPrOECRS Femessond mempinsbeladiosnbearyachlay 306U ahtas 110)

mount ed to IShe dastRdigledt, ¢hd iRértihOiealy or uch as, 114) over a
portion of the disc, wherei nthe drng\%g)gﬁgfg&éﬁﬁsﬁgﬁf‘?ﬁﬁl‘% IFned SO OB y

(such as 200 orP4@erfion a§theheasketdsuchas 302 epd ik datch hrembat siborph @10) % has an
le;;)(r:lﬂ?t ed i ner tfasdne® AR JPpBHR end ﬁ&%gn 3Fmé gﬁae et fgror‘l':)tati%g %Ff) geal:'[itlcl? %&bgrh 2
(such as 306) about an axis perpendicular to an axis of the beam member pivot pin

(such as 308). The pivot pins (such as 308 and 310) are both fastened to an

clongated 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

20

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

25

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

14
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5 menber “(:such-as =202 or 306) to:interfere w thirotation of the actuhtlolt
(such as 114), e.g. the coil overnold (such as 210) when the drive (such
as 100) is subjected to an external shock |load from any direction having
a horizontal conponent of force, e.g., a rotational shock | oad about an
axis paral IRWP%/E38he actuator axis. 10 The | atch nenber RCI(ES0/H303202 and
306) in each enbodinent is rotatably nmnounted on a pivot pin (such as 208
or 310) and th ek ¥ s Eﬁg&; ot her
pi vot pin (sucﬁh as 1zggor 3%%3&%?@’%}}%12?&&%%%%??5% as @gi‘?‘“ ?tgpone
embodi ment  ( sudétchas B9 pndithe disc pwtar (9fchped@6)( such as 334 and 336) ‘
projecting fromone | | at ch nenber uch. as. 3068). In this
s embodt vent .t e ol oF SRAHbEnd B sy R T Pt (SRnal i ept
fastened to onend edwintagestmentionef as lvelllas aokeinhéranabersia. IR)e twopréfbged at ch
menber pivotk pin 10), is .fastened .to an opposife.end portion of the
bracket for t5r oteg’Pg’(gﬁl%tf Ih?‘f?ebefnd eéﬁ%mumisgg%fﬁfhﬁsﬁl @Wg’a‘ﬂ’ﬁ?ﬁm‘ﬁﬁ’%i s
per pendi cul ar ichangss Ay be mddmcMamemmFg@i heinseMed to hosECIkilRa iBthd) - The
pi vot pins (such % BO%PZCnd 310), are both rastened to an 20 el ongat ed

b pXample,

bracket (such &% e fgertiplbeams ity embosimentsmanbaveRespapse built  up
separate from tafferéhit Sfan didt ViR WAN Fok R4y ' sﬁz}q% ont o
the baseplate 10£t for exanple, by bo%f?’%lgie?%goggsegﬁﬂ??{a?%%t e g‘gepl ate -
(such as 102). apdywideaednsiseded fascpadesaensidarations aActordipglyeall fuchch as 202) i s

rotatably u 3 i | Dttt . t nber (such
as 204) islgg %%ﬁg¥g%x§hagﬁ%%ﬁgiﬂglvotaﬁ?ﬁe%%ﬁ%ﬁgggmﬁﬁgﬁgﬁﬁggﬂﬁean1nenber
has one end ( siRvgntignsdistisyd adgadefimpddm theappendpdichainesf pegs (such as 232 and
234) which project from the latch menber to rotate the | atch nenber (as
shown in FIG 3) into engagement wth the coil overnold (such as 210) of
t he actuator (such as 114) when the disc drive is subjected to an
external shock. This novenent into engagenent occurs 30 regardl ess of the
direction of rotation of the beam nenber (such as 204). In this

enbodi nent the pivot pins (such as 208 and 216) are both fastened directly
into 14 2 1 OCT 1003 WD 00/ 63892 PCTI USOO 10703 t he basepl ate and thus.
extend parallel to the axes of rotation of both the actuator (such as
114) and the disc notor (such as 106).
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It will be clear that the present invention is well adapted to att\a/an’ hﬁ
ends and advantages nentioned as well as those inherent therein. i 2003
two preferred 5 enbodi nents have been described for purposes of this

di scl osure, nunerous other changes may be made which will readily suggest
t hensel v j d in the art For exanple, the inertial beans in
bot h enbo |Ir§g‘nlt@s@f';r§3l/ﬁ@£/£§'a shape different than that shown. For exanpl e,
the Il ength of the beam nmay be shortened and w dened as needed for space
consi derati oni. ccordingly, all such 10 nodifications, changes and
alternatives ar %Wéﬁ%gg%‘eadi’??ﬁ?“{sﬁ%r WANEgRIng an agiaatoy iRty dse diwdndsed and
as defined in ¢ i RRRAANAGGHBHTe ad Ravin X TastfOR YHAT oy IAED 1 S: 1.
An inertial latch apparatus for nmalntalning an acttator armin a disc
drivédin a predpingnotonsupiod it thebaseplete fbr retetifpthe dataalilcasepdtadter;, a dat a
storage disc, a_5 sSpinh notor unted to the haseplate for rotati t he
data disc, an aéPt; &Supggg‘é‘?‘rﬁ:gﬁ}ﬂb%gﬁ?ﬂ?&cpqs @H?‘fﬂgact?&% Idéiaéﬁiﬁ’otg?ti oned
adj acent the datrgtafhhg thefa@fuator @i Q?lah@Eaﬁﬁél@é‘ﬁ%[an@bﬂdt&j&x_ #ledgapar al | el
to a plane of rotation of the data 10 15 20 disc and positioning the

act uat or ar m ovdhiscand pesigiering therastuaghsrasm@verca surfage of thedataadis, thech

appar atus conpri.sing: ihertial beam nenber pivotally nounted
in the disc drilﬁléerﬁgg?éﬁgﬁga?%}gﬁ&ﬁﬂp%&%'ane parallel to the plane of

rotat@ on of the actuat osin elanigatedinertial beahchenBehysivothidy mpusied i thegisgovenment
of the actuator ar m.frrgm t he predeterm ned ﬁositi on when the disc drive
is subjected to and@yaier Riptiondhddlanepagplie] odhe plape ofwokation of heagtusiarot al | y
nmounted in the disgnfihye for rotation between a disengaged position
permtting novenent of the actuator armwhen the |atch nmenber is in the

di sengaged position anda ktch reemberddr prewéntingmavemient efrthe agnater arel fromon to a

portion of the actyator, armt .event venent of the tuat or arm from
Phe predeterm ned PesteelmnelpaRien “hee I e % siokciatior egleatl
direpsdion occurs i ghocR$sHANGE 14t6h member being pivotally mounted in the disc drive for

rotation between a disengaged position permitting movement of the

actuator arm when the latch member is in the disengaged position and an
engaged position in interference relation to a portion 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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contact with a peg in response to rotation of the beam nenber in eid AeBCh 2003
cl ockwi se or countercl ockwi se direction froma neutral position. 2. The
apparatus according to claim1l wherein the |atch nenber is biased to the

25 di sengaged position. 3. The apparatus according to claim1l wherein the

| at ch menber andpyl LAl [ ,anre pount on_pivot. pins. fastened
to the basepl g’t SFH&EL %[)%?Jg&l ia%%%gé%%?%%@%f%“ %eéﬁ%% eﬁ?.mds grug! 10 7. 15
20 8. 25 9. 30 HeemangAberlasmaGiied 6h Pot FinS wikhBné oMIRPNV A pirlkorleatean menber
and inertial beam nenber are nounted on pivot pins with one of the pivot

pins oriented Paradlel o the axis pbthgdis reftiehe di sc rotation. The apparat us
according to claim4 wherein only one pivot pinis parallel to the axis
of disc rotation. The apparatus according to claim3 wherein the latch
menbe¥y has a Gerfthealppathtus accoedieg vo clginod evhefein by pine pivoppinss padllélas a pair

of spaced pegs projecting froman underside of the | atch nenber parallel
to the central BEB‘F 1§8%%l‘g°{063t1°§traddl e an end portion of the inertial beam
menber installed beneath the latch nenber on the one pivot pin. A disc
drive having a baseplate, a data disc rotatably supported by a spin notor
nmount ed to the bDEsappames agenydiag teelpinaB sherein thetlatph msmberhiastacentral

bore receiving one of the pivot pins and has a pair of spaced pegs projecting
10 from an underside of the latch member parallel to the central bore so as to
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
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basepl ate for rotation of an actuator over a portion of the disc, ?g{ CT 2003
drive conprising: an inertial |atch assenbly fastened to the basep 9
having an elongated inertial beam nenber cooperating with an el ongated
pegs to cause a Iatch menber to interfere with rotation of the actuator
when the drive js ected.t Xt erna fromany direction
having a hori 285(%’ E ﬁlSA?tab F{:tgmtf‘#tﬁﬁ?ag@@w’ggﬁ@c@ﬂ %engo claim
7 wherein the |Qﬁt¢1hhé@meﬁ6r wherl 8¢ aisa@tive isfabjRERE t@ih Sxtbrn¥Ohoblk hadnd t he
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 accordi L 1S.I nount ed
on & pi vt pi v TGk BT decbEhelobiy WAkl MERRE i af i BRhed 1.t he
beamSmenber haviirectlyrintoghelbsseplag. ng one of a pair of pegs 17 2 1 OCT 2003
projecting fromthe [atch nmenber to rotate the latch nenber into
engagenent wth the actuator when the disc drive is subjected to an
external shock load. 10. The disc drive according to claim9 wherein the
pivot pins are both fastened 5 directly into the baseplate. 18
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