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the I nvention The present invention relates generally to the field of disc
drive data storage devices) and nore particularly but not by m@i}qﬁﬁN 2003
limtation) to a flex support 5 snubber for protecting a hard disc drive
from damage due to non-operational, mechanical shocks while retaining and
guiding a flex circuit assenbly. Background of the Invention D sc drives
are comonly used in workstations, personal conputers. portabwmmmmﬂMMNMWMr
conputer systens to store large anounts of data in a formthat
made readily available to a user. In general. a disc drive conpri gesie&ne or
nore magnetic discs that are rotated byja spindle notor at a constant high
speed. The surface of each disc is divided into a series of d
whi ch are spaced radially from one another across a band havimmm“m"mmmﬂwm
di aneter and an outer dianeter. The data tracks extend generally

circunferentially around the discs and 15 store data in the f or m S

magnetic flux transitions within the radi al extent of the tracks on the
di sc surfaces. Typically, eacKldataUPPAukT SNUBREBed into a number of data

sectors that_.stor.e fjxed.sized blocks. A Bead includes an interactive

el ement sucfﬁ‘Mﬁ%%Wtransducer whi ch 20 senses the nmagnetic
transitions on a pRl et&dit@hdod febiids éheﬁerfaﬁ?@o e FieflPd i St ARURDstbAGet I ack,
or to transmt an electrical signal that induces nagnetic transitions on
t he sel ect eddedidtes, andandretpartvauiarky toianet tiyowayhef limidmion, Brefleresupporicl udes a

read/ wite gap,that positiong t active elenents of the head gt a position
sui t abl @ forSW”H?%%Q’CPW"EJ‘W‘Wlaﬁ‘af‘ﬂ‘gscréb‘ﬁ’e[?‘?’e d?’?“éiﬁfsﬁ?‘{eltBﬁ’Q"'(?rf?cfal‘f@” ata tracks

of a dist aSmblfnflaPholcRl GRS rerdiRinfand BuldNLILiIAR Rldmpigach head s

nounted to a rotary actuator armand i S selectively positionable by the
actuator armover a preselected data track of the disc to either read data

fromor wite data to the preselected data track. The head ~3 ~~~J
~~~23 i ncl vdeskerpuadiofdhe lverlian v having an air bearing surface that causes

the head to fly Disc drives are commonly used in workstations, personal computers.
portables, and other computer systems to store large amounts of data in a form that
10 can be made readily available to a user. In general. a disc drive comprises one or
more magnetic discs that are rotated by a spindle motor at a constant high speed.
The surface of each disc is divided into a series of data tracks which are spaced
radially from one another across a band having an inner diameter and an outer
diameter. The data tracks extend generally circumferentially around the discs and
15 store data in the form of magnetic flux transitions within the radial extent of the
tracks on the disc surfaces. Typically, each data track is divided into a number of
data sectors that store fixed
sized blocks.
A head includes an interactive element such as a magnetic transducer which
20 senses the magnetic transitions on a selected data track to read the data stored on
the track, or to transmit an electrical signal that induces magnetic transitions on the
selected data track to write data to the track. The head‘includcs a read/write gap
that positions the active elements of the head at a position suitable for interaction
with the magnetic transitions on the data tracks of a disc as the disc rotates.
25 As is known in the art, each head is mounted (o a rotary actuator arm and s
selectively positionable by the actuator arm over a preselected data track of the disc

to either read data from or write data to the preselected data track. The head



over the data tracks of the disc surface due to fluid air currents caused
by rotation of the disc. Typically) several discs are stackgd top of
each other and the surfaces of the stacked discs are access 3bg [Eﬁyds
nounted on a conplenentary stack of actuator armnms which conprise an
actuator assenbly) or "E-block". The E-bl ock generally includes head wres
whi ch conduct el ectri cal signals fromthe heads to a flex circuit, which in
turn conducts the electrical signals to a flex circuit bracket nounted to a
di sc drive base deck. For a general diScussi on of E-block assenbly 10
techni ques, see U.S. Patent S, 404,636 entitl ed METHOD CF ASSEBL| NG A
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reference. cogni Ze a continuing trend he i ustry s the
reduction in &hﬁ@d@é nDdern disc drives. As a result, the discs in the disc
stacks of nodern disc | S drives are bei ng brought closer t oget her,

provi di ng narrovverT)(/lil)’ea¢V€g%h§‘$SC§étWé@‘re anderef cathader and thecutfaces Of

facilitating reat mount s_of paci t such narrow vert,ic
Coaei ng 5i e gReEl ROt RotseRYRE FebRERR I ndH EoBelts Fhix 5
the disc drivgsudié dHNdvARE @cirhﬁrﬁlse dﬁ%ﬂ&%r%kexﬁb@ckﬁ"fi PREL. ChHl et Yok
predom nant failure nodes in nodern disc drives have been found to include

damage to thes@@radlyrinclodes lwdt“h@?sm@%lscmcﬂglﬁﬁtg@alt&lﬂmh&mtﬂuaht@rls Wras as a
ot i or s T ehAny Rl ARRHIGR (SASRHELEL i AUIGA 010 ) BRL A B0E0R0 S | 1, ©f

the drives. |cu i VES d t hat

one primary Cﬁ:uaﬂe@ionﬁtserdheéea@&iebemwemdﬂiemmmngbmacdﬂmbmuaﬁd&'ﬁxbl)s t he
first nmechani cal bendin rmde of. the d4a$-}é has been found to cause

over 50900of t KemigRgSoseedl SpBAGRINO thE0 e'&m@d&dgggq[?pfe'ﬁ%%@é@Lngt drive
desi gns. The Rehdi ﬂgnmvéeut?ugmﬁt 3bdu¥d s&qﬁmdemw@%f%@kma@rmko cT

di aneter and thickness of the discs, and these factors are not redt
nmodi fied in atodhe;assdmevef thegiregent mhaﬂxomm@rlecomomtmmby refnremntpr oved
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result of non-oper
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The disc has asrdwRertichicdpating @ theatisoa g ws risadbd dprotem OF dicyeased %Exﬂﬁmys
mount ed adj acent the disc and is control]ably rotatable with respect to the

disc. A flex 8lihsdisc dsivgsEnon-epesaiif EECB‘H“FHé afkse Paticy!pdy. aeedeaniaantand
adj acent 1ne. Jifife pbhgs ffssHBRALY BOHRASec 30k A0 OaROE IO 97 1Y
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affixed to the ac or anﬁdlncrg gesa "'ura
20 surfaces of the discs and damage to the actuator arms as a result of mechanical

shocks encountered during the shipping and handling of the drives.

Computer modeling of particular disc drives has revealed thal one primary
cause of interference between discs and actuator arms is the first mechanical
bending mode of the discs, which has been found to cause over 50% of the motion

25 between the arms and discs in selected disc drive designs. The bending mode is
generally dependent upon the material, diameter and thickness of the discs. and
these factors are not readily modified in a disc drive design.

Thus, there is a need for an improved approach to reducing the
susceptibility of damage in disc drives as a result of non-operating, mechanical

30 shocks.



extending therefromand toward the disc. Each pair of arns forma groove to
receive the outer radius of the disc. A plurality of slits arejlggjmasrqd
with the grooves to receive flex strips therein. The slits provi Z;]{}a
retention of the flex strips fromthe heads. At an 1 S opposite end of the
fl ex support snubber, the flex support snubber curves to forma U shaped

bend. The U shaped bend guides a dynami c portion of a flex away fromthe

actuat or assenbly while providing sti3tf ness and support for the flex. Oher
obj ects, advantages, and features of the present invention will be apparent

fromthe folqh%d}godggglh @itiodn when read in conjunction with the 20

drawi ngs and appended clains. Brief Description of the Draw ngs FIGl is a
top plan view of %emr@ﬁ@ndmwwlqnmrﬁﬁld@haﬂ?é SBP@éwbP%f@hﬁm&ﬁ‘“F%" isc
particularly useful . FIG |sacros nal f the
91 i nr | oal ishgeth dama Bisas ran-aarratonst inpuinisa) GoBUABF g,

el evat i onal gy PheBirks SPAREH cRPBREmDY.C 4 15 a top plan view of a disc
drive having a s oud unt e snubber. FI 5 is a cross-sectional,

el evatipnal vi ew 8§ exdigplHleddydprofemetiethtaxdirbéres, acfischdriSe has a disem@intel- 2003
-4 FIG 6 is an elevational view of a snubber nolynted to an E-block. FIG ?
is a tap pl aler witawerogt atWQStEmtﬂPSéCka%ﬁm agRTHAIER* i I heidise hgs apmmer gadivs an

cheval ona! G Sl el ShSlir B R YRR BBASE R c F1G, © 1
cross-secti O&ﬁ‘xltrollﬁﬁlg‘{'@ttataglba\lwtﬂ'r@‘)‘&’e@tfto anepdisd.i AleRfsupgbrisnabBeks amln@a
associ ated pin snub Is a top plan view of the E-block and pin

snubbcr of Férdhe Sdle oItz act@atdsardradgdasubthie gl T\hﬁ dlex sepperpsubbarhast an

C—block with a flex cirg y hayi eX ext nS|on whi ch serve as
a di sc!@nubb®dy protign C".@‘dgéaf ‘§e‘iﬁ’n§1e€\93?¥°6r‘?§? albtérot 2HR° of an

E-bl ock witheg. du%th%*erﬁ%'rﬂ InPRSRIPIRe digyi mhfplaﬁ)ﬁfﬁﬁﬁi RImaliBeets actuator

arnms and tabs serve as a di sc snubber. I's an isonetric view
of a porti onrepéivthefoutdrasdiunbf theaidc. ex circui t asserrbl y having flex strips
adj acent tile actuator arns supported h{ nh a flex 1 S support, snubber.
A plurality of slits are interposed with the grooves to receive flex strips
therein. The slits provide for retention of the flex strips from the heads. Atan
15 opposite end of the flex support snubber. the flex support snubber curves to form a
U-shaped bend. The U-shaped bend guides a dynamic portion of a flex away from
the actuator assembly while providing stiffness and support for the flex.
Other objects, advantages, and features of the present invention will be
apparent from the following description when read in conjunction with the

20 drawings and appended claims.

I'1G. | is a top plan view of a disc drive in which the present invention is
particularly uscful.
FIG. 2 is a cross-sectional, elevational view of the cylindrical-shaped
25 snubber of FIG. 1.
FIG. 3 is a cross-settional, elevational view of an L-shaped snubber.
I1G. 4 is a top plan view of a disc drive having a shroud-mounted snubber.
FIG. 5 is a cross-sectional, elevational view of the shroud-mounted snubber
of FIG. 4.



PIG 1 Sis an isonetric view of the flex support snubber of F1G 14. FIG
16A is an elevational front view of an alternative enbodi nent of a flex
support snubber; FIG 1613 is an el cvational back view thereof. Detail ecj
DP~crirtion 20 Turning now to the drawings and nore particularly to FIG |
) sho~~~n therein is a top plan view of a disc drive LI]O'gtg V‘Ni he
present invention is particularly useful. The disc driv é\i es a base
deck 12 to which various disc drive conponents are nmounted and a top cover
14, which provides a sealed internal environment for the disc drive 10. The
top cover 14 is shown in a partial cut-away 25 fashion to expose sel ected
conponents of interest. Munted to the base deck 12 is a spindle notor
(shown generally at 16) to which a plurality of discs 18 are nounted for
rotation at a con . N Ad) ac i 1SN act uat or
assenbly 20 (her eﬁt@iﬁ'@?ngg%é‘t@ﬁﬁggwﬁ% s‘r?lg?%eﬁﬁg)élq{tegqig&gnﬂl@élbl ock™) which
pi vots about a pi yas. BRaftbp 3Rnivievaof tedd-klocK arlsnabber of FIG 6JhN ~0~3 -s The
E-bl ock 20 includes actuator arms 24 which support ginbal assenblies ?6
(hereinafter al soFEGnikisiameieviatioral viay Qﬁarhl%-bichgawéwm pyesemoldedhanupbgyg

springs ?(~in tu sypport heads 2 h | t he ds 28
corresponding to yﬂgug#%a%@p anoﬂ%wgft‘}em{)g’fgg‘g&#‘é‘g‘g%ﬁgﬂgsﬁded her ei nahove,
the heags 28 are [9gi {0 RNALH-deOGRHEE1dvanyil viddoT alportdtSofER®-bisbiowry of the
discs 18 in order to read data fromand wite data to the tracks,

respecti vel yan Assosiatdd pinseuliieat t he disc drive 10 is not in use) the heads

28 are noved to | i hg.zones, (denot roken |ine, 30)) -which are

| ocated in FIG  HELT i, _¥‘e‘ﬁi°§ﬂ&a‘%PE’8?a? %‘“&P@?f@f‘@t‘ﬁwu be
recogni zed that tHgGE)PioskeldhtibialRiQY be£Hortbh Bf #h EMdeRivith dfedéifa@angenent
(shown generally at 32) to secure the E-block 20 when the disc drive 10 is
not in use. hesensblgbmanglfiediesicusisnsomhioh serypacadisEsnvbbark | at chi ns
arrangenents, see S,.,Patent No. 5.231.556 .entjtl SELE- hl OLDI.NG. LATCI ~
ASSENBID. i ssued JUPy 13 gt Paeidier Ry BEUER L ERIS R M SRS o e
present | nve'ﬁgie%lzﬂﬁivihﬂﬂ@iB@Tp@h@;ﬁcéﬁ?E&hﬁlobymfs&fx@tﬁﬁ%iclﬂ-scﬁ/c@@latdiismui ng wth
FIG 1, the E-block 20 s controll ably positioned by way of a voice coil
mot or (VCM shahergeneral ly at 34)) conprising an actuator coil 36,

i mersed in the i s 4] Bble @RS ESniofo PAT EBRRRLRARSL ciffic 1t will
he recogni zed thgﬁqgﬁ%gjsnedl?cﬂ '?ly g%r rreag%mﬁ)ux pa?ﬁ (slgﬁﬁ aisma !steel

pl ate) is nousiedsbiahaviag flee saips adjacent tied dcti@Gr aoncompbrtdwithie arfgnet i ¢
circuit of the VCM 20 34, but for purposes of illustration this flux path
has notlSheen synpAthSHUPbERG 1. When controlled DC current is passed through
the actuator coil 3 I L GeffleslsGhd MH interacts
with the nmagnetic l(:3:)l|%r(:1§|r#gf g‘ﬁﬁg{“ﬁgw349}"0‘1"23@’5‘18?‘??1‘@5‘3’3{852%?}‘1&:oi | 36 to
nove rel ative to thKS.Q6ANERARIevatgmakfrodFview ofarcatedaitice embbddinicheofiwel | - known
Lorentz relationship. As the ac tor coil, 36 2% noves, the E-block 20

pi vot s about fﬂ%sweetsngw:t*’@zwﬁm Q"‘i“ﬁ@*ﬁﬁé‘gﬂ‘é'e‘ﬁéhetrﬁpfmve across the
surfaces of the discs 18. To provide the requisite electrical conduction

- pat hs between the reads 28 and disc drive read/wite circuitry (not shown),
head w res ( nDkiasled Deatrgitionshown) are routed on the E-block 20 fromthe
heads 28) along the ginbal assenblies 2C 30 and the actuator arns 24) to a
flex ciPluit assenfluninpnowie theakawings ard meee paicutasly t¢ HFYGwayphafn themin t abl e

| deri | 4 I . -
dasi gnat ad | n b ifh VY ASARLARR 130 BhHthe BER Bbkptonis apeah) o

circuit assenpkefuldTheldisctdsive,10tiludds @bagd dezkilp tafBRAVb ok discSdriennect ed to
a flex circuit bracket (shown generally at 44) in a conventional manner.

Preferably, teempeaghtnpresrountes andmdor £Pxes 4 whieh providegya scaled iateimadl y smal |

di aneter and are coa AP bi N nsul at i .l ayer .(such,as teflon).

For purposes 81““5?'5?%@3?%’%?%5@913?’%Nl)'nlh‘fg icﬁﬁer{]gﬁg}/‘ﬁ“@ ‘ﬁé‘tpagé’iﬁlr“aﬂt"ﬁlyy

desi gnatgd infés‘h%rﬂfo%&%ele'&&%ﬁ%hnérﬁs ¥ ihlerds€cogni zed that this

insulating layer is no resent at the ends of the head wires where the

head wires are sol ddpenied to thabassaigck b2 isthspimiBBmdRr (dhbwwigeherdlly 4tHé) tde

recognircd that .tlhe FCtI\L/t?'at grd ar 24 anfﬁﬁ‘tfhe i.bal assenblies 26 are

provi ded V\,ithV%lU?.fﬁB AW Pe 6 E?faé%"“d‘ OETOAPR AkY W@%Mﬂhﬁﬁfeéappure and

(r:gﬁr;ur nt Qeahggﬁjﬁ%e:n?gglmi g I18ii@APAdator ds@mbly S5 AFeifatRP URG My, Whi ch
referred to as an "E-block") which pivots about a pivot shaft 22 in a rotary fashion.



shaped assenbly adjacent the stack of discs 18, As will be discussed in

nmere detail below, the snubber 100 protects the disc drive 1 r a e
as a result of nmechani cal shocks provided to the disc drive ‘f(ﬂvﬁhﬁdﬁﬁ%

otherwi se interfering with 15 the normal operation of the drive.
Particularly, the snubber 1 QU is provided wwth a configuration such that.
when significant deflection of the discs 18 is induced by a nechani cal
shock incident, the discs 18 will cagtact the snubber 100 instead of the
r-block 20, thus mnimzing damage to the E-block 20 and the discs 18.

referring Pk EibdiG0 phiRROWBLRf bR ShRIGLASST SR0da eQalbl& Ryat i onal 20

vi ew of the shub 1 I'n conjunction wt Fng portions of the discs
18 and the hreansfaslaisbZonafetimeSretrretios es Haad spcinksit)] The lehGsprihgs B6Ws t he

snubber 100 to conprise a body portjon having a plurality of snybber arns
102 whi ch emr@ﬁ@pnoaulneaﬁsg’f%awab/ eRei Pl PRSI EPTBIPOBE RIE SR SHIHGE YPTE he

snubber 100 d,,.a ho, i.D: N hahb [ out the
central axi S?Q‘F dt"ﬁ% @hl‘fb erroo%xgbS‘uﬁ&ﬁ%ﬂb@%&éhﬁ@{?gg-géﬁﬁ’dg@ééwﬁZ(chaﬁg t he base
deck 12 by weyr dfa fadkdi(hedewnlof eredisck04.in vhiee to Rad M@Wbnh FndviEe 2 s
provided with a threaded portion 1 Q6 which engages with a threaded hole

108 of the ldamdo dlectzacks, reIpastiyalybBé sudrtirge topthgdéscasivei Ius aet in vseRteend

Rt el o YR ATt Bl 3L R S0 Bl S LREE
sufficiently, g0 hae usd ARKr Qlanfdted &F tHediit@ 1@onstrain vertical deflection of

the discs 18 as a result of mechani cal shock. However, the snubber 7
arms 102 pr ef er alit wiltlbe resbgrized it the Efobock @0 ds pionigled wifleckrgch{ngot shown)  of

the discs 18, as da e to the surf s_of the.dis 18 ccyr. at

| ocat i'¥hs \Aﬂé‘f‘%get“?\eé‘qgg’&‘fvé‘ %@eﬁ%ﬁ’ta&c’?‘?F%Sgcgrﬁt%co%%loac%;’so ”.’(b‘g‘qﬁﬁg'isﬁ "¥efl ection
of the discgpi8notlifWge. dr@ gtnsiaRBRGuIsR amyyb&arn-mromslam;nfmm&ném.o the
stack of discs 18 is an i consideration _and will be dependent

5 d
upon t he destyH-Sffatenphios gp@gﬁéﬁg%mgserasﬁt&li%'alwm CHASIRMBREbber arns
102 ti i i J: . i ot
ooy ouel - conE 1y S7TRRR BTk atdibndd?d WEGRBE HF(BE Breddhe BB, 10 12,

will be | esandhdridised @eteic By rélbremosi ons of the gaps between adj acent
discs 18, but will be greater _than the vir,;i,cal di mensions of 10 the
actuatldr arns 24 Qastinping with FJGy b the Evipk Hbiscapirolipbixeesitionsd bymay 9f 18 and

the act uat of, @ . L DBNBHLGRIA) ol 15, b ARG 100 1

constructed froma sul e material whith w provide t esired
mechani cal dYinneagidrinttive mapsdéticafield gehéraict bpna pefmareat ciagos 38. Bwilhhé | e at t he

The 1 S di SCEComBIERaLs GrBRIp ot R e A MR R GE A FERPIE T om e
plastic, nonnpRGikd Mbve the actuator coil 36 to complete the magnetic circuit of the VCM
20 34, but for purposes of illustration this flux path has not been shown in FIG. 1.
When controlled DC current is passed through the actuator coil 36, an
electromagnetic field is set up which interacts with the magnetic circuit of the
VCM 34 to cause the actuator coil 36 to move relative to the permanent magnet 38
in accordance with the well-known Lorentz relationship. As the actuator coil 36
25 moves, the E-block 20 pivots about the pivot shaft 22. causing the heads 28 to
move across the surfaces of the discs 18.
To provide the requisite electrical conduction paths between the heads 28
and disc drive read/write circuitry (not shown), head wires (not separately shown)
are routed on the E-block 20 from the heads 28, along the gimbal assemblies 26
30 and the actuator arms 24, to a flex circuit assembly 40. The head wires are secured

(by way of a suitable soldering process) to corresponding pads (not separately



material, such as pol ycarbonate or acetal. As shown in FIG 1. the snubber
100 is preferably nounted near the E-block 20, in order to maxl‘rgrigé
protection of the actuator arns 24 and the discs 18. It will b 6‘12@88)
however) that the snuhher 100 can be | ocated at positions other than

adj acent to the E-block 20, as desired, 20 further, the use of multiple
snubbers 100 at various positions about the circunference of the discs 18
coul d be found to be advantageous in_garticular disc drive designs.
Additionally, it is contenplated that the snubber arns 102 coul d extend

only about a_ portion the circ f .the portion
bei ng adj ace S'&"ﬁ‘é’fgdi? ﬁg %f%xr&g g?ﬁ“ﬁogaﬁo%b? 34?:8@\%%“;%%\% therein is a
Cr 0ss-secti 05!@!::)1})1‘8'4‘?)\.’615il%@llxeﬂe&%i@i}itasﬁﬁ:fﬁ@fﬂ Is¥oknesiedned fren¢lroait

(desi gnated as 100A) having a configuration simlar to that of the

cylindrical Braabdéhoi@lganeratly@s44)inemepnyentiagalinanner. Reeferabbbée ead) t he
snubber 100A of FIG i ncl udesl s_nubb% i%‘ﬂsm%ﬁéA whi ch ,ext engeéir\agli ally

bet ween adj at@iFf aiGiCOPSUGRC Wi 14 VYA | {?)( 2 G AHR AT @ iR dr ed to
the basg decl; 2 Wal; PidiRRlas Rl eRamuiidd dTetard@ithRfthid ihdWlRarged

porti on§106Ahgg1r§‘S\3faggF?a@§p ndi rillg th(Zadeg IEI_T%IQe 108AM3|an t he blase g%’ck 1?.

~ 3 JA N 203idyet dwoveepardtely desighhted irl e Arawisgsahowevehdpwil] recpggzedsdot i onal
configuration, as shown) incluyding a vertic rtion 110A and a,hori zont al
portion 112AMiSHISERUEE gy&f)ﬁf’}o BFeég“taaéy S ‘gtlcfhgge“&%\ﬁsd% ?rﬁg‘eﬂbfégssary
strength for (ke ;aeRgEd tRe padSofile PCBSIZL Ot WNfuRKER BerebdlinbicdahatgRace
requi rements of the disc drive 10. It will _be S recogni zed that the snubber
100A of FI G aBtuglof hrmyerbard thy girmbeli aseemblies 26 prgpeovided wishrpuitable wsgs nateri al
t han the snubbe 00, _whi ' [ Lons in small form
fact or 1§r |o&“b‘%%{1“08??%3&“‘5@5%%8%’&%%‘@%%’ﬁ’g% %‘gﬁvmtg ggﬁ\grkﬁ, shown therein is
a disc drive 1 OAAddiisHallpaBIGr Icshoivg gusnatibeo h0G iwhiidhadontppisthe celirgicicdliyve 10
of FIG 1 (for purposes of, clarity, the 10 sane reference punbers fq
conponent s s lsbaagd @gpembdy a@“?f’é\?é"%%@r‘f ‘{@5 s MS] f5f &'IFLS ‘?‘S?i‘fsé?lﬁg\?é?‘?retdl"réa‘[ii sC
drive 10A i ng| [ R cA%e AU &lVeQOTRIH 85Ra M8 Liadd ¥ extendi ng
fl ange adj acgﬁﬁq{?ﬂgasétg‘s)%% l?grﬁAscw' Inel be rgcogni zed, %?:he di sc shroud 46 is
typi cal | y useskchanicat dhoekswironddedwi the disc driva thwitheuwt sgienwisagnteifgrom wihi n

d t d i t. .h i drj A o 1 t 15
Conel adSar § o s PRAen o OF dpe v e Ba BHES 1B R edrige BRI A1
shroud 46 is gﬂ![?;iﬁlﬁgti smrt%mpivh&mgg%@m@e@&ﬁmoamé deaek 89 GSind R

| Oona

gy ¥
therefrom Ad , FIG 4 shows a snubber (desil;nated as 1l%JOB) whi ch
i s mounted t on¢dhenicilshosthimsidény shedigest I wisonasidhelenibberl 00 instodd of the

recogni zed that. the Esblock 20. sh ' 415 at ifferent rotational
position tha:}iﬁah’ébgggﬁhgﬁwyﬂﬂﬁﬂﬁs \gqv%ﬁé &ﬁﬁéggo% ?t%oan%ﬁeegi‘fsﬁﬁ ﬁ{/ illustrate

t he snubber 100B; Mﬁ%%l’novﬂo Ma. 12, Bowmakeadiniig @ drdshaéctian@iQeeiaiongfl t he
snubber 100B wi || extend under the E-block 20 when the E-block 20 is

posi ti oied asviswehthe spubbes, 10D, inngonjynction with suthypg pertioppof thediscsli §endsed
her ei nabove) fhe snub ! e ¢k 4 he disc drive 10 from
danmage due toﬁxag)]asfeedéetcpﬁg 03;‘}99 ghg' Mogggsrﬁgﬁé@’_gﬁr}éégﬁ ore FRE 5‘?1‘03:0a‘lo shock.
25 The snubbegonlSi}R a Bodyhsition Navin@a priralities Binibbe? afthss 0Bwhishiegfengr ovi des a
cross-sectional, elevational view of the snubber 100B in conjunction with
the di sc shr otadiallg avwaydrain slesscenter gn gentiabainsiethe snibben 00Rmdt acshbamliy, FIG 5

h th 1008 to.include. bb 102B,. whi di al |
Dot een aci acERe. HFARLe Bl AT T ARG ROR fhe e T SRR duCE SLB BBF of nabove
AS Sho"‘@?' N 3thdbbe (60 és@ﬁ&ﬂ&’% @ the BRseSREP LBy WQﬁﬁg ?uiﬁhbfkvfagg r‘gpa,%ggh

vertically oriented, C-shaped configuration so't e snu Wr aps
around the ends sifownhia RIGs 2 isprooidtd 46)h a theddeliypértion-BI6 @hichengdpeywithand i s

secured to the disc shroud 46 by \/@y 8:{ a suitable threaded fastener | 14.
Addi ti onal |y, thrensled halspld8 afdhebass deglelt-ed to the base deck 12 by way of a

sui tabl e base deck 4 f 106B.whi ch en e wth
a threaded hole 10g&§|§rﬁn}lﬂzﬁ%g %&%Sag)ez(%é(%%%g t#ﬁ{ﬁtg?gﬁ%"é"\agg'\égﬁ%cr\gﬁa%igeand
114 secure 5 thralsRieRbSf thdA9Bs 18] Atshyent Partibdamasie sskerkemangh hfze di sc
shroud 46. The vertical height of the fastener 104B and a Hori zont al

portion3016 otosfimrahunteendindiriently iproobe sieck efidisestiRae constrhimniecidal cl ear ance
Ei(lbfgikbggvfggeégfg\g%%ﬁﬁﬁ%ésl 41'}35 aarrégul{ cn‘e mcrégarn%icz:a r;ﬁc()j‘clk. R?or»:[/évgg tl:lLels%u%Egr the



Referring nowto FIG 6) shown therein is an el evational vi ew of an E-bl ock
10 20A, which is generally simlar to the E-block 2U di scusse IQ: EA N’i?ggg
except to the extent that the E- bl ock 20A includes an E-bl ock nounte

snubber 100C nounted to the "up-wi nd" side of the E-block 20. The E-bI ock
20A is shown in conjunction with the discs 18, including.the extension of
the actuator anus 24 between adjacent discs 18. For purposes of clarity,
the | oad springs 26 and heads | 5 28 have not been shown in FIG 6, but it
wi |l be understood that these elenents extend radially fromthe actuator

arnms 24; parti cul , ol T W be .readi|l se skilled in
the art tﬁat taﬁ‘@“?é%%%"wéft‘ff’d‘r?f %ﬂfﬂf’éli’é/rﬁf?fgm@fuﬁg é?'g(ﬁép?‘g%‘)fktb?i ng 26
and head 28 exf;gadigngs ddeipefi6 MOsufRERBENEMRLY )8 ARY obhS af RRhtiGs Wige At uat or
arms 24 have two | oad springs 20 26 and heads 28 extending therefrom

respectively. dits I:Sruwbbxet tht @0ubbesarsisd @R dooumdedtection ofihe disde 1 Bf Thie tle- bl ock
20A, wi th snubber ar C ext gi ng @drjia%ent {{o iEjhe cor respondi ng

act uat or ar ms Hapes é’i‘\” I%fEEﬁB gr&pd Injgthe-flack of disesls ‘ét“ﬁém%‘?@“operate
in a nanngr as 24 from
damage asga res&gﬁg{@gggn %ﬁ&er@%ﬁﬂ%?%g&%ﬁ% Hﬁa‘p& (?Jrillg he

vertical extent of Mlai\ﬁ%hal%f tl’id’lﬂmmﬂr@i‘mﬂl(ﬁ@é %rﬁczﬂfy dlhﬁnﬂbﬁ&l&olﬁ It will
be understood that the snubber 100C is nounted to the side of the E-block

20A by way of betwaén dlbldéscﬁdﬁtaéﬁmwnlms emmsely qonefmplaitd that thseetieat hr ough a
hol e (not shown n. the.snub 100 a th a cqrrespondi.
threaded hol e ih)g?eé‘é‘oﬂ%?f ‘ﬁé{}\}%ebef ?‘P”ts Bﬁ&%sggﬂ“%"w% Heens nisé?égg:ni zed
by those skill ggsigargdd adjdcedtides i 8, REWIUPbOFresteSthAN thel Rt call@fnAsDRE B O
secure the bearing cartri dg4e (not separately designated, but surrounding

the pivotl0 13thgartuatorzrmy @m@ Do preventcostactbetaen iesliscs 88 aad 8 t he
cur bber 100C to the E-bl ock

fastener 1 18 shovtvn' 2|4§é-‘ d S8 ﬁ pls

20A. An |rrport"éfﬁ’t‘a YRTERAfe 0P f’ﬂeé: Sha ‘6’8 ff) is that the protection
provided ~-r the snmh@%ub@&mowz&strﬁcts@ﬂ&mﬂduﬁamahw?@r?aw/hmh \L*P:qaraoliuecent
pl acement of the S snubber arns 102C to the actuator arns . Al't hough not

shown in the dﬂwa\dengsi)metthamwll Stlbegthétl:cxgmrzledeﬂmmnpﬁdleabmll@uwhﬂc arthof t he
scrubber arnms 102C.can.

movenent of t h$fE HRg é‘b‘}&‘ ’é‘f{.'l‘fclp{?ceny"gefsr R tg%%%gg‘t‘ tﬁﬁﬁé?ﬁ‘?‘é’ t[‘ﬁtea:zldl al

extent ofisthe gRMPIETPRfFLIL AR sHuBbG 1008 consttdddd f?cEmCAlyﬁ@s%c%nOM%ntnhe range
of novenent of the E-block 20A. 10 Referring nowto FI'G 7, shown therein

is a top plan wiataniabfsuelhes polydadinate@nacetad. Ansiioarin FOGCH .ghe subbe6l 00Fsr
reference. PIG ows the b vot abl e about t i vot
Shaft 25 as pPEERY Sebue FablEE A 2 T (Re o Fimi drtchanalihg' 32 and
the flex circuibuaos ey 4 40 Bé dkea3. Ithwinng réco%ﬁ@ecﬁlh%wesé}omt 1@ sﬁut@xeﬂ) for
purposes of clarity. 1 S As shown in FIG t he snub 100 is

mount ed to the 180 @an b¢ lachied Bt pasisisias other thyn Mawmh@ thaEtlﬂq@:riZOl}leesﬁmdt her
(e SnubheY o Mg 02 Ghd S RO LB AR il 28 T 0
circumference of the discs 18 could be found to be advantageous in particular disc
drive designs. Additionally, it is contemplated that the snubber arms 102 could
extend only about a portion of the circumference of the snubber 100, the portion
being adjacent the discs 18.
25 Referring now to FIG. 3, shown therein is a cross-sectional, elevational
view of a generally L-shaped snubber (designated as 100A) having a configuration
similar to that of the cylindrical snubber 100 of FIGS. 1 and 2. As with the
snubber 100, the snubber 100A of FIG. 3 includes snubber arms 102A which
extend radially between adjacent discs 18. Additionally, the snubber 100A is
30 secured to the base deck 12 with a suitable fastener 104A by way of a threaded

portion 106A and a corresponding threaded hole 108A in the base deck 12,



ZOB, simlar in configuration and operation to the E-bl ocks 20\ gngjﬁgAzgpg
di scussed 20 herei nabove. The E-block 20B is al so shown in conjunction h

the discs 18 and includes the actuator arns 24 extending radially between
the discs 18) in a manner simlar to the E-block 20A of FIG 6. However,
the E-block 20B of FIG 8 includes the use of an over-nol ded snubber 100D,
formed using a suitable over-nolding process wherein an assenbl ed 25 stack
of actuator arns 24 is selectively coated with a |ayer of material, such as
plastic. Particularly) it is contenpﬁ%ted that the E-block 20B of FIG 8 is
subjected to such a process in order to formthe over-nol ded snubber 100D

t her eon. ParHbweve thy snutiver $00ubbay amlognped. erppi-segtonah ceriurginnats on to the

snubber 100C of FIG 6, so t.ha}t shubher ardmsh102Dm§xtlgnd -1 i\q}\lc abeetween
the discs 18shomm FEludingd ¥ericq! poptpd a3 hefjzoptab RortigB dgBr WMR&ead of

providing th PR HORRildie RE6IH9RIreh iR FoitHESIbet 00 A2GE Uat OF
arns 24, { hoSorRUPESs LR bR 1001) 1 Hrehd1R 16 ROl TGN 1oL D e
mat eri al al oRglltab&o t@foranth incrtad spaeréqiements afltbe dist duveol0.drwal i as wel | .

Addi ti [ 1 th - nol di [ th terial i Si th
U AR T I e N . A O A R
order 1~ mai LA lodTed AIHENHENGE Uuer 106, FNLRRAY L1 ARort D [ nt 0 the stack

of discs 51 B rotates with respect to the discs 18. The
curved char agbgyiderhtiohsdh sthk fanufaber onlovecdsOafve designse ful ly illustrated in

FIG 9, which shows a top plan yiew of the E-blqck 20B of FIG 8. It wll
be recogni zed thatR,etf‘Ffé'.“%HP\)’éﬂ F&qﬁa‘ﬁéb?ﬁf‘i‘l?{?‘ei’%‘? Sﬁﬁér‘gﬁh@be‘f’{”g“ B85 402D of
FIG 9 Tact|idahhAANtndbl b RORst aRle ¥ bERRSONBY pirfiRos BrORSE,. AkTs 102D

into the stac scs 18, I1rrespective of rotary posrtion of the
E- bl ock](®0B. skme réferencd tumbdrs fdveompoogms steavrt indtlG. d épentiengiserpimF1Ghe rot ary

iti f the E-bl 20B W t t to t di 1 t.sh in FIG
0y di {1 er enit)pBopieafTs Mg ARTER AT 40 IBoU 7. AT EHITPFEDA he St ack

of discs 18. ki Gy es@ndihR Elafst APateANRE ARESI 8. A4 wilPe ebGunisudbieidiar ms 102D
can he sel ectv%ICasydesPrleg, ad%:z)endi ng upon the design cb)fga 15 particul ar

drive, incl udhrgdtdbas typicatly weediogedicorvind rasistanse Jiom bpgpinning dijes A8 irespect
to the discs 1 and the resul t.in a f ti of .the E-block 20B and
the discs 18)"_."%’?&? é"rdPF?@o‘ﬁ‘_B’v&e‘ﬂ‘Bref—‘%és q‘gﬁe g‘ﬁ%\g{ﬁ"? ﬁ@’?‘_eﬁnﬁ"]_pgnﬁmcr oss- secti onal
el evati ppal vi,aWdehtish ROGI [Rvep liisd @rike BpRRisti SRACTyplhioh thediseaesal 4aissi m | ar
to the E-blocks (20, 20 20A and 20B) descri bed herei nabove, but includes a

pi n snubber foomed axmaprefshabrsa dpthul apnd sxtetds yippardip thegsfroahdi ng t hr ough each
of a plurality of X&E‘xii&?ﬁ&??i@g ﬁ%ﬂ%tsﬁgb%g&%sé%ed@?O@Ign)é%g%ﬂ“ arms 24A

are generally simTar T1n r'espect uat or ar descri bed
her ei nabove) gmxeepd 1d thatdischirordtddahdto thetasdetkdi2eltadtibeiresvghizyd faovi ded

with holes 124, through whi ch e pins are inserted, 25 durin
fabrication ofhefhplogk g@ SRRV .‘EAé ‘%W%W“Ff%t‘%{P%H@“ﬁl‘%‘hﬂgbl_&?‘é si zed
and | ocaped ase N MM 4 RS RBG 1 h@ratd e QHEEYer %d}}fﬁiggve%r_, gg»gu%scs I8,

so that the pins 122 operate in a fashion as generally scri above to
limt defl ect resnguized thet alpertion 88thasneblee $00B will ertecth ander ghe Btk 20t 0 t he

eRSETL Y, SO LRSS ook 0RO G AR Bkl 1L
m ni mze damaggoA Aidelifedhefefabsve, thel ALY §0OB Qbrves to protect the disc drive 10
from damage due to deflection of the discs 18 as a result of mechanical shock.
25 The snubber 100B is shown in greater detail in FIG. 5, which provides a
cross-sectional, elevational view of the snubber 100B in conjunction with the disc
shroud 40, the discs 18 and the base deck 12. Particularly, FIG. 5 shows the
snubber 100B to include snubber arms 102B, which extend radially between
adjacent discs 18 in a manner similar to that described hereinabove As shown in
30 FIGS. 4 and 5, the snubber 1001 is provided with a vertically oriented, C-shaped

configuration so that the snubber 100B wraps around the end of the disc shroud 46,



a nmechani cal shock sufficient to bring the outer extremes of KS6 S
into ~ 3 J~~~ 2G)~ -12 contact with the pins |22. In one pr &rjmr&ﬁd

of fabrication, the holes 124 are drilled through the actuator arns 24A
during a single operation, a single pin (not shown) in pressed through all
of the holes 124 and the single pin is subsequently machined into the pins
122 configured as shown in FIG 10. 5 A top plan view of the E-block 20C of
FIG is shown in FIG 11, illustrating the relative placenent of the pins
122 and the actuator arnms 24A. Althotgh the pins |22 have been shown in
F1G) 11 to generally have the shapes shown. other shapes nmay be sel ected as
desi red) i ncdsuttbwg, stk escuned/iorte disc ahrevd 46 bameytodaisyitabde Bireidedr to the

bb 102D of, FI G..9 i ntaj dial extent .of ins 10
122 i nto t netusenend g Ancnab, SRR @RI A B0 o 7 Shrgbs H 0w 1o

FlG 12, Shoxw%&hﬁwuasé SeckTa@bforabiBBY M%%Nk@éad@l@_@ﬂiwml Qiza@with Bl ock
20D adj acent the stack of discs 18) the E-block 20D including a flex

circuit assetitadedddlevitdiSBhinitise brsadeek 13). Thus, therfastenerh 048 and didrseaire

assenbly 40 descrj be r ei nabove i t,ht i tion of , f extensi ons 132
Wbt ch et endtranpaes (GHERTHEE ot it udu ERmRNe oise Mgy A TeREeREE o scs
18. More parjLigh & é’fag%e%\@r fd@%rﬁﬁﬁé}ﬁdﬂ[h‘-fpé@%nQXB%Fﬁ1efsh%Be?15)@ax‘é2A of the

d
flex circuit assenbl‘y . as shown. As described hereinabove, electrical
signal s are preuidadi sutkthabmepkanicabtleprance euistebeipgesihgiattadr ¢04B exttheel y as

134 in FIG 12). which are, route r.gm,t heads 2 shown in FIG 12)

and al ong thé“é@'\ﬁ%ﬁpﬂ“‘ﬁ‘r ag tﬁ%E'kﬁ%‘ﬂb{Qaﬁfﬁ}i’.w'nglgﬁﬂ istal ends of the

head wires 134 ar %%&#ig%hsathe%,rsﬁmﬁwrag iPAASedatighAiRGdW ¥EAYE HIRE") On
e PCB 42A de of the

the PCB 42A as shown. 42Ais rigidly nounted to the si
E- bl ocki20D. 2Thewhichxs gaieeallyi omslan®2hektidock 2(disaissed Hoedinabenc.tekeeptiocscs 18,

d fficiently rigi Lj,mit deflecti f the di i
manner s m | 41 S ot Wl ploR g A or Bt Bt R s SR 40 e hat the

advant ages a ﬁ)%ﬁ#tﬁttg%ez'ﬁlp%ﬁﬁ" §#a8 of HRE-BIdcR 20! TRE BEUTHAY 2040 BbwFhG 12

include the benefit that the snubber features of the flex circuit assenbly
40A can be r eamjihgtionneitlr therdisced 8 intludingeghelexenponodf thhracthdtexargis2d ui t

assenbly 40A, Thus, . the flex gitcuit ass I can be ipl enented into
St iy dr VERER PERESTRish L. ok SuimeBE S ety 1o e St AR DS aa bl y
steps. 130 RehgnhidiBotvh kvl (& FIES 6, BRAWRIIT BiedRiefstdod tAA thésebRieaRal Vi ew of

a portion of an E-block 20E having a flex circuit assenbly 40B, which is
simlar to tlestendgdially from the actuator arms 24; particularly, it will be readily understood

by those skilled in the art that the top and bottom actuator arms 24 have one load
spring 26 and head 28 extending
therefrom, respectively, and the rest of the actuator arms 24 have two load springs
20 26 and heads 28 extending therefrom, respectively.
The snubber 100C is shown mounted to the side of the E-block 20A, with
snubber arms 102C extending adjacent to the corresponding actuator arms 24
between adjacent discs 18. The snubber arms 102C operate in a manner as
described hereinabove to protect the actuator arms 24 from damage as a result of
25 deflection of the discs 18, by limiting the vertical extent of travel of the outer
diamelers of the discs 18. Tt will be understood that the snubber 100C is mounted to
the side of the E-block 20A by way of a suitable fastener 118, which preferably
inserts through a hole (not shown) in the snubber 100C and engages with a
corresponding threaded hole (also not shown) in the E-bock 20A. It will be
30 recoghized by those skilled in the art that in actuator designs that use a screw to

secure the bearing cartridge (not separately designated, but surrounding the pivot



~ 1~ ~J~ N~iJ~3 -13 circuit assenbly 40A of FIG 12, wth the exception
that the flex circuit assenbly 40B includes flex strips 142 h je
al ong correspondi ng actuator arnms 248. The flex strips 142 awomg\emﬁ3
connection paths (not shown) fromthe flex circuit assenbly 40B to the
heads 28 (not shown in FIG 13) and serve as 5 alternatives to the head
wres 134 of FIG 12. It wll be recogni zed that the actuator arns 24B
i nclude conventional features (not pgpticularly shown) to accommodate the
flex strips 142 and such features are generally different fromfeatures
used to captuyr retain i 4 Al . The
flex strips ST’ﬁg ?_g?,qﬁs&'crex@ al%%gﬁolr}gggtag%ﬂseeqﬂ%%\m?%ﬁ%rlgq]@égg%%%}gar the 10
outer extenty,eknldiRr H0ECH tASE-blbuk 20#hs 144 extend vertically fromthe flex
strips 142 and are configured to limt the deflection of the dis¢ 18, in
the manner descri Badmpertantaduniese oldheinuhberd80¢ pethatdthe pratection PErmed 40A of
FIG 12, the flex circui : : '
i ncor por at ed“] F&“S&?‘E’M&W@%E@ﬂ?ﬂ%&mﬁhﬁb%@8%§1§%€‘gﬁ[a?g‘ﬂg+%ff Ithecx strips
i nst eads of Wik @ber drns 020Nb Mgk AVtdraarik G4. Ahoughavrshbivarigilie drawiaps.iisometri c
view of a portion of an E-block 20F upon which a flex circuit assenbly (not
shown) can bavithbe secegnizehthatiths corBriyatignofdhe scrbber amsdilgesian bassenbl y~ 40
(FIG 1), provides the. i .Sl I i [.0f f.or.the
E block 20F A on R rbER SO B hoidry BovERBIRE R oRE AT | g
oper ation. Theticldisesqigrne wihindssheivadial4@tennef thelsmibher20mpn DE énlo ¢hier cui t  boar d
42 (FIG 1) to which flex strips 142 (al so%fs?rrgti s referred to as

1nf Esblagky

f | ex- on- suspétask shdisels gves the rapgmefpaypmep ¥3%%s 142 are routed

al ong {jge act uat OfR 3L iRo 28waABFIENE shbwx tefddn A% t()f#)@’n view of PeEIRobleads 28.
The flex circuit assenbf”y 40 further includes a flex 1 SO(FIG | ) to

whi ch t he pr20Aemdennbhdar 100bef IG4B. iFor eeffdrencedi IGTHashéweshe Foblonkdbiumg cal | y
termnates at the flex circuit 2 rLacket 4 | G, 1)..and el ectrically
termnates a e@“toé?brw ALYt B %Y%{égﬁt?"?’rf"&tpmsvﬁ ‘.Jverﬁé‘]'f'?)‘@jlylgﬁq@fé Fises a
plastic ri bbgg ﬁ‘%‘ﬁ'\é?ﬁ3?@8@%m&t&@u§hﬂs@ﬁhblypﬂidﬁ7)6g1 PRT 4 heWidrshbwh §f est i n
FIG 14 is a |ae support snubber 1 ~2 constructed in accordance with a
preferred enFd@i Hefat pofposdief plagent i nvention. The flex support snubber 152
is made froma plastic, i.njecti rd~al. .and 1S . oounted t.o 30 the
si de oﬁ Sthe E-bl o?% Siﬁl\f’." T rﬁ%‘a?’? gecg%gggq%@aﬁﬂg 655%5’%8?&% dé%ﬁ‘ﬁﬁgg 0552
contacts til ghe E-black20ANb{IAY thelfdstenetea 18f Fudter Ehdbnbdker20Mmsn02Ber@h@ to the
flex circuit assenbly 40 (F1G 1 ). 1t should be understood that the flex
support snublieshawp ajoagibgastusiorasms B8 E- bl ock 20P by any suitabl e met hod.
Turning now to FI 15h8r loQnitSerdi id i k he flex 5
support snubber 1 ?f%?ﬁygrépg\grs%pgbﬁ é‘r%uetgberl 152 aggﬁfgwbegyévgpjbnoé?ﬁéiﬁ 154 wi
th a plural i t30Bfsimilaren toffigxatemdindgpetadorfortberEdtiocks @) ahdR0ARKkcadsed he f ex

support_snubber 152. h ir the arns 156 forma groove 158 so that

thgpar m 166 léﬁrenai?%"ﬁi_ﬁ?jﬁ-ﬁ)i e?%% aﬁ‘QISBW'HI“s‘é’EJUPS“‘('F‘TV 1 thedisestRandr ooves

158 receive tﬂ@lu‘&h"}ﬁ%a‘éhﬁ{’é‘?taﬁﬁsszﬁéxt&mnéj}aaﬁﬁy bE8webn ﬁﬁ%@%ﬂ@%%ﬁinﬁ% ment  of
ubbe the dis I'n

the flex support sn r 10 152 w t hout™ contacting cs he
absence of a siadhani thelE-bloclcROA bEFEh.dul d be noted that various shapes and

[ f th 56 and 8 ithin th f th t
Tnvent ion i per oGk HE ERIBSRPAR of Bt HUIG the e ehypver melded & 160 ar o
formed in theshag: RBHY Fthed RéinRAduitie btk SHARHE frRELAEN.iH IS Qe pNGS 158

The slits 160 extend adj acent t actua

suf fici 2fit t ostaclonf steumonpos L4 fiogeldctieel) lcoxed vith BSaykr SOmawtiaRfuARROSi te end
of the flex sugport snubber 152, the flex support snubber 152 curves to
form a U shape@sihuRateulpdndt isgontemplatadihaighe b-biuck 20Bof RiGe8 &y subjettes6

ext end adj acept 0 4.1 revent cont bet ween the di scs

18 and the actul CE% Pﬁ&%@‘4‘g’\%ﬁgg§%‘§b}“.@é{?’ﬂ8ﬂ 8‘5 S’Q‘%g%\ra]ﬁém-t%%‘?“ati onal shock

results in derhﬁ'ﬁzmaﬂ@,mfeshmﬂ)ediosems%ﬁnnw@&mgﬁmibn?q Rk E’xﬁ%b]o?ﬁlobé%‘i‘ce t he
0

effects of non-operational shock by limting deflection e actuat or
arnms 24 to pr&len, shebal saulber anes HRD afitend radiallicbet@eastheidizss 18 sndoper at i onal

node, t actuator ar 24 are_brought over th i sc outer dianeters and
t he flegﬁsupp(@&‘ﬁcgﬁﬁ%g@racﬁ riagn?g#i‘f’@’&"?fu‘("é‘?@fgor'(tjﬂ’f@"‘éi“ﬁéh%mubbcr@haﬁeters.
Thus, the 25 phapgn®akiaet tmkbes'aéeaftwgﬁ& 2 o addne Bl 20F
prevents cont act gf tho di'scs 18 Wi th 1 erfaﬁgg'zgﬁléep%‘r% néoﬁﬁe@bggf‘g?ég% ring
operation. The slits 160 that are interposed between grooves 158 extend
adj acent the actuator arns 24 to receive the flex strips 142 (not shown)
that are operably coupled to the E-bl ock 20F. As noted above, the flex

strips 142 are routed from 30 the heads 28 (not shown) to the flex circuit
assenbly 40 (FIG | ). The flex strips



.~ 3 JAN~U3 -1 s 142 are guided into the slits 160 so that the flex
strips 142 are folded and retained in place within the slits 160) The flex
strips 142 folded through the slits 160 are attached to t hel @Ay A A
154 in a suitable manner such as through hot-bar soldering. Thus, the flex
support snubber | 52 effectively retains the flex strips S 142. It should
be understood that the present invention is equally applicable in retaining
flex wires as opposed to flex stripsiil SO. The U shaped snubber bend 162 of
the flex support snubber 1 s2) as shown in FIG 14, acts~to position and
gui de a dyna of arddhftbmexrficea OF dfe dchmtdriaens ci r cui t
assenbly 408 %:‘i hﬁiﬁf‘%%m nglplg%%éaj;orrprl ses the 10 portion of the flex
1 SO supportﬁqls%\M@iﬂntﬁdﬁﬂllﬁrthmbm-nmldloglPtocwailﬂwﬂlﬂ‘ea%c‘t‘ﬂé"of‘WE‘k‘“& rcuit

bracket 44. Proper p05|t|on| n t he dynam ¢ hat hehdex 1 SO
is required th@mp:bé)oemmt ‘ngé '%?9& che%LBQﬁet Ct(g&]at%raﬁ‘ggdgcﬁ 1r2 top

cover 14) or the discs l@éﬂﬁiﬁbe?@ﬁiﬁlwwmtoatheutackbédlpcwot shaf t

22. The Ush@d@ﬂ“?%@b‘ghu@eﬁgﬂ%@oﬁus r epl acés a traditional secondary 15

tStI ffzn L tﬂgymhergjblg,tukgelawls(tatteﬁﬁhrdsgscﬁ tatheyliscs b8a t hef EEbl ock 205c ?lnd 150

owar e flex circui racke e o ex

pushes agai nst th@&he nsnveiéCbEffaCtlﬁéS"F}Ogg‘ﬁ @Rfﬁ?fgﬁeltbr)@éﬁﬂwi%gﬁ]ty lﬂlJge}dectl vel y

retain the fle 0 h rei ‘,mq! onplrfFigpenatesbas a flex
High an ool s fah Y titc BRIdck

stiffener tol% e flex support snubber 1 s2 elimnates
the need for guabhi B4 BaPdfetcorved cgmdcmugxcarﬁdlezﬁubl?et airme H@Dﬁé‘"lﬂ Qx 150, and

- thereby inproves the bal ance of the E-bl e upport
snubber 152 dicilitates poedeaily qonstérﬁte%tsﬁ%'? 68‘1% gsaéméﬁugfaﬁ gh lPé‘ (Et
elimnating the ed for r mmj)lmg/)l ¢ gt ailnbérg t he
flex sthdps I’Af’fsggd"ieﬂ?%f'%o tth QI tolglg(r)lllﬁ ﬁfthgﬁglﬂ?eiex Stri p]sc | sO to guide
t he dynam c rggj g{}ea%tad@yndm@npdnhﬁe E{Mpoktn&ﬂﬁthb&s&t}ow with and top
cover 2s 14. eover, the mass of th 5 ?548 20F i.s efflectlégér rrrntgduced
by repl aci ng resletti tplthe giaes &8 mmwowen FI@¥ ﬁﬁ'&?‘tm&ﬁ?ﬂ%’ér’ SRR ng now
to FIGS. 16A an |84 ! teN@k ciivedehAhetadistialdfer nati ve
embodi nent of! Og%f\v&(égﬂb@\éﬁhg%ﬁ cg}g @Ell'&g ] exchppoFt csnubbcr 170 is
made from a I1@§r§db¢, A,msequD(Mnmselsdededmtctcsxrall d%m:ddlmg upow Healgsig of Re si de

of 30 the E-block 20F (FIG 14). In parti.cul t.he ubber
170 contficts pamiculariBiviAiucluding the YC@‘%’FB%S‘B‘P“? ﬁe BIVBS %‘éﬁxzi Hp%sécic?m e to

the flex ci ! it as £ bbb Mﬂégr@s&orbgmtheamﬂex
suppor t snubb is‘ff)?ggb']%tﬂ ?cséﬂ‘grt éol block 20F by any suitabl e nethod
such as wi sh §8: ews inserted through apertures in the flex support snubber

170. S The flex support snubber 170 has a bady ort| on, % W pI urality
of arns 174 extendM@pmh@n@Wr‘@ﬁ{%t‘OaS*Hl"Vé‘tﬂé‘fre‘Bhﬁ ’E)TPSSL?Fé“‘P‘F e é’ﬁ%%‘é‘t snubber

170. Each pair . of he arns .l 7 . b4 are
di sposed agové"% ?)B?%‘W‘&lfg‘&g bigcrkr‘%!_) %gﬂ\{ggéé@g 31?15@ g?g{g\%gro%gsg( Zﬁtend

from grogyes baG ﬁ{adzo@)qeghrma@aadm%ddm Hsuttulmdudns:dplrp@mbbmﬂm]]}?Zonmrxpxlngr ality
of slits | 80 extend into the I 0 body portio 2 and_are int osed
bet ween t he gropussitylGbpingh2 %qu!ltd@gtth@@g‘éﬂcér?ganjrﬁééﬁf CORES PO ‘fﬁgt or arms
24 for a distance suffi v, g | 42.
The body porti¥Ha Gf?r‘?‘ﬁ tg‘eﬁ-hé Qct@aﬁgrsag@?%ﬁdggﬁ;’ehcé@ F%{r}lﬁi Aﬁz(gcg%{%d\% de for a
snug fit agai ngk atfistos hees 2 ddsbébdd-Hetedimabo?f) Excefothat thelaa:tgatw 4rmsP4@ art6, t he
arnms 174 extend adjacent the act uator ar ms%ﬁl ﬁsnt cont %ct bet ween
di scs 18 (FI G addifjormty paetidest with helgg 1244 thipy jESJH &de Gfe igserte
non- oper ati onal, sho I t eoned, the
arns | 74% educgurlnm"aﬁlig ézgf:bﬁsotfo%éI@ng%%féggga%?%r?gﬁl 12'?%‘116631%';3}% ![il\d;% defl ection
of the actuat opp@IoaBted 4cdopdipglewert rebyeaito sheamter\tieme hethdidsses diBiseghato i s
operational, the actuator arms 24 are br ought over, the di @m&cﬁ: er.di ters
|

and the flex sﬂ}@punftlb?()omﬁ%ibﬁb?faﬂ?en PSESNGRAY SEscHedIReNe it SPiet

dlaneters t hereb vent| I support
snubber 70 du‘fe ‘ﬁi‘fo 1% ef{‘trf:on ca‘PEhc}cggtoﬂhée%géglg‘é%%»g{\ \t}\}/ke:l:tg%lﬁt'Eﬁe(c grooves
176 extend adl ikﬁ%rltﬂta?e §él&:t@¥3ﬁr¢m'fa@tutwlmat2ﬁalttbatIvanma\x&nizb@rdtd:cﬁvonsm tlieps |42

(not shown) t are operably coupled to the E-block 20F. As noted ahove,
the flex E‘E)t r | pE- 1114132}\ ae@ and at the samelime Minigdzadamnge Jplhe disch b8 iy Bg c¥snt Qi t

assenbly 40 (FI G |ts 180 so
that the flex s“t‘F‘F‘B‘é‘ "Icﬂ‘zsk‘l‘&f:‘és‘ﬁﬁ?ﬁ%‘d@ﬁ&ﬁ’t {&8%%"%%%; e‘ﬂ%spﬁllﬁ % he slits
180. The flex strips 142 folded through the slits 180 are attached to the
body Portion 172 in a suitable manner such as through hot-bar sol dering.
Thus, the flex support snubbcr 170 effectively retains the flex strips 142
while the body 30 portion 172 operates as a flex stiffener to support the
relatively flexible flex strips



1 -17 142. It is understood that the present invention is equally
applicable in retaininb flex wires as opposed to flex strip éi{j' }Q Vi ew
of the foregoing, it will be recognized that the present ini t'éﬁhiéﬁﬂa
directed to an apparatus for providing disc snubbing and flex support and
guidance 5 in a disc drive. In accordance with preferred enbodi nents) a
disc drive 10 is provided with a rotatable disc 18 conprising a recording
surface and an actuator assenbly 20 adj acent the disc. The actuator
assenbly conprises ginbal assenblies” which in turn support heads 28. A

flex circuit assenbly 40 provides the_ requisjt te} ctrjcal cio neg i on

bet ween t he Irentde witltthepinsdi23e l@iPPQ/%Tef,‘?"reng‘?d’?ffoAaﬁﬁc?qo@xﬂ\?i ‘Pgeéi t% 8&senbl y
40 includes f]ex,.strins : ; : e heads
and o f1ex 1650 Frbulind EnhBLhs 2 Wi e ek e AR e P o er 152

mount ed on t hgowhylia Péssthraghusiitanthelssentilid/ariiabe ainglchin posubsagnedths4 with a
plurality of arms | 56 extending therefrom Each pair of the arms forma
groove 158 somadhatedtinte the pins A2 2 cenfigyendas shewodn EHa Ykl ow 15 discs. The

grooves petween t géﬁ(ﬁor @?xn E/}e?é/e(ifﬁltg&ﬁn)efoc?(ufdﬁ of FRY éa{oﬁrﬁfn FtIE??I f“iﬁﬁ;st ralife

accommodat e pl ace SUppPor t~ snubber™ W t hout ~¢ontacti ngst he

discs in the absanar Niceterbsiadpizall 23 BeCthe abtfatditaami L¥AOTAIGbUEIFIEE0 are
i nt erposed between the grooves to suggort the flex strips therein. An

opposi te end pibs 1 2%chdvedres shpyor in KGubby sengrally haye theghapes shownapibel snubber

bend 162 for turnin nd,gui di ng_. A ) fl.ex of
the flex ci rcmwebﬁ&ﬁ%fi}&vﬁfmﬁiﬁ F'Fedggncg'faéqg% }}%Rgﬁz{dﬁgg%r&grg%%{:haﬁ%\?/eéﬁk'?on i's
wel | adapted tigilgforthe ontibbbhamelpeDtof FABRMO ai naintaih ki o caad ofdisaitiages

mentioned as well as those inherent therein, Wiile presently preferred
enbodi ndft s hadinineiba swek ef disesd &Bpt $aveda&dGot X hi s di scl osure, numerous

changes may be mad k { S t; : illed in
the art and which g?{keé/merr%zhoornvg%gtslebélf’;@? ﬁ’gtﬂg%?rn ilggﬁﬁ:’kl %@ﬁa&ﬁxg%{bﬁgﬁomﬂ&l osed
and as deenedofh E-BRCRRODHUMEeRthe Stack of dides 8) M Fablodk 20B iiading & flek ai med:
1. A disc drive conprisi n(c);: 5 .a base d?ck; .a spi n(r:H e nmotor nounted to the
base deck: a direue assamhlp ADAVhisleisgsneraliesimilapto thsflexsirgpit assemBiA® a

reraeal o Syl AV NGRS LRl S b
control hably detfkkabkeit wiseinbiyetpiast the statihef disesct8. More particularly, the flex
extensions 132 extend from a PCB 42A of the flex circuit assembly 40A. as shown.
As described hereinabove, electrical signals are transmitted by way of head
wires (designated collectively as 134 in FIG. 12) which are routed from the heads
28 (not shown in FIG. 12) and along the actuator arms 24 to the PCB 42A. The
20 distal ends of the head wires 134 are soldered to corresponding pads (collectively
"136") on the PCB 42A as shown. The PCB 42A is rigidly mounted to the side of
the E-block 20D. The flex extensions 132 extend radially between the discs 18,
and are sufficiently rigid to limit deflection of the discs 18, in a manner similar to
that described hereinabove. It will be recognized that the advantages associated
25 with the flex circuit assembly 40A of FIG. 12 include the benefit that the snubber
features of
the flex circuit assembly 40A can be readily incorporated into the design of the flex
circuit assembly 40A. Thus, the flex circuit assembly 40A can be implemented into
existing drive designs without the need for E-block or additional assembly steps.

30 Referring now to FIG. 13, shown therein is an elevational view of a portion

of an E-block 20E having a flex circuit assembly 40B. which is similar to the flex



a flex circuit assenbly operably coupled to the actuator ass ly, hgrégaex
circuit assenbly having a flex and at | east one flex strip ex ndjifh&éﬂ] g
the 15 actuator assenbly; and a flex support snubber adjacent the disc,
conprising: a body portion rigidly affixed to the actuator assenbly and 20
supporting the flex circuit assenbly; a plurality of arnms extending from
the body portion toward the disc outer radius and di sposed above and bel ow
the disc, each arm having a distal e_rfg at a position adjacent the disc
between the inner and outer radii 25 of the disc toward the outer radius of
the disc, wherein the arns |imt deflection of the.di.sc at .the ouyter radius
of the disc @ruy apsesiply 404 OgFf&'clt?'aﬁ’l“béﬁe S¥ERNCR @‘."‘ﬁ‘é‘eﬁwf%‘é‘% BERRY di sc
drive to mnj el %@m&gs&igsimgicﬁ%anu%fqr@wn%&omﬁglaedjxm?ram@4B.defI ni ng
a plurality or s I'TS I'nt erposed bet ween adj acent ‘arns, the plurality of
slits receiving amnie fewpsfips 14Dadchmnfddete ®hnequion paths ot abowa) fbomassenbl y. 2.
The disc drive of claim 1l wherein thg%i)%rral i%%/ of ﬁlsi];s extend wthin the
body 35 por t flevcizit assemhly RB ta theiep nat shoyyn 1 |Gs d Ahand setierasci ent t o

provi de .support f £ ' i SE [ : I.Sh0q: ase
ok “ag a optdmi@esid e hefduhtd 1 Por 0. Aath S B GORPHAEE Beob 20T
spi ndl e not OhrAPI4R chide @Bnvnohal deatares (roa lpaicilarly shewnli ts acdmwinggatan i nner

radi us and an outer  radjus; a;hgct uat or assgpbachf/ m)ugt ec% to 45 the base
deck adj acentharfi¥ SHRC! BB suFh 1CBIUFeSTS BT ADAHHE R Fomiealpies 154440t he di sc;
13 ~a~ Lo~~ 'c}@}n% a%?é‘taﬁ\!thgl-x'éatdvﬁib%“sel@*@'(h’hd?ﬂ?fanlbl/lﬁj?!lp' ed to the actuator

assenbly, the ex circuit asse y having a flex wth a dynam c portion
and at | east one flheflegstrips 14X bER h3) indlwlegabshiddawhichtaoe loasted misdrythe and 5 a

fl ex support snubber adjacent .t LS (of0) i si.ng; baod ortiop rigidly
af 11 xedto t REEREREH TSI ?g%l%sgﬁ%ﬁé‘% H‘éj“?fﬁl:! Fomdhd iPesirips M enl y:
10 a plurali tyg ofe BRTBurB tenEitige ddrREtSMSE thedscAS! fni RO maAME dsdrited di sc
outer radius and di sposed above and bel ow the disc, each arm having a

di stal end athemimbeve. AsrwitidihadlenciredibagemblyritAmellG. A8, thadlex ciewt out er

radii of the disc,and t t he, out er, tadi us .the di.sc, .wherein the arns
limit defl ecf‘?sﬁﬂ‘%BT %8{3}?&{%335@ P%ée"‘glh’ é'?comf&?tgésmé? e%'glé“%‘iiré\ée '€ resul t of
a 15 nmechani ggh ush@ikehRinaEfl@PRtipL@stead bheidé,sc drive to minimize the
damage to the disc drive; and a first end and a second end of the body

portionlS wher ei n {Tvening paw t@ A0 Hdy IR IGERIS 2RrisRIMERE vieneolserastien %fng
t . ,
curving ! o %é?rﬁoﬁg%fﬁggq §R.cﬁ Q‘H%chﬁrc!?ﬁ ggsemﬁ:%@%%%%@m?ﬂé’?&?ﬁéecgsRam. .

provi di ng su ex whi turning osi troning

portion away AJ4EdusEed abeléaidflexadralthbkienitdy B0 EMENT ), prekdaey the rapinitact

bet ween the dynamc portion and the actuator assenbly. 25 4. A flex support
snubber for piesticat penpestion rathsfopthedohlosk 20Rwhie dprikiting piyetab swermeyt in a
di sc drive an I j 0Q: £ I [ d_-pasi Il on a flex of a flex
cirout assonti b EEAGHE MinkioRbadbi, B AR SR PR Tiudaly Be! ' The

flex support siwbbercuiibvard 41 (RIG. Bloaviicfleparips 04D (al@i sBhistintek refeged 0 t he
actuat or assenbly and supporti na the flex circuit ass.enb[é/; a plurality of
arns ext endi n§ adlsKranhrispdipniBOS e corngrigds Abe dex stripsd 42 arexauted and

at & posi {1 onta edftodth oM 2L ARERERERT 0. 19t bindsr Hhefens The
di sc and t owagikuifiascnbpuoTieher snchiides A9esti150.(FMEY 64 RhichShépiied %:i?éut(i)tf

defl ection of the di,sc at the outer radius of the'disc as a resu
mechani cal shbeokd Adiicaffiapd| Teedflexol S0medhanicallly temaitatesnmi thierflexeidaitage to t he

di sc drie; apd 40 t ody portion, defining a plurality of slits
i nter pose@d be TRekst 4§2F§€'9‘S?“§F\‘?ﬁ‘f 1c qWeteﬂPWEfI%ia{ 9Pe6‘ln"§‘F‘Pt‘ racketdneti ng and
supporting thepdldX ThE RS 50 eoﬁ\pﬁseg(étp%'{ielii%éEﬁm%é/ encapsulated signal paths,
Of particular interest in FIG. 14 is a flex support snubber 152 constructed in
accordance with a preferred embodiment of the present invention. The flex supporl
snubber 152 is made from a plastic, injection molded material and is mounted to

30 the side of the E-block 20F. In particular, the flex support snubber 152 contacts the



5. The disc drove of claim4 wherein the plurality of slits extend within
the body 45 portion adjacent the actuator arns for a distance sufficient to
provi de support for the flex strips. ~ 3 ~A~s ~:~J~ -20 6[ 3AjAnﬁx mgaport
snubber for protecting a disc fromcontact with an actuator asse |§ a
disc drive and for retaining flex strips and positioning a flex with a
dynam c portion of a flex circuit assenbly, the disc having an inner radius
and an 5 outer radius, the flex support snubber conprising: A body portion
rigidly affixed to the actuator assen{ﬁ'y and supporting the flex circuit
assenbly; 10 A plurality of arns extending fromthe, bod rtiqon toward the
di sc outer radg ofthederblicspOE prpximaledo Hied! ‘@W‘PFF@“‘HBS‘E‘%@&CH' g?m havi ng a

distal end |93l Pl AladsBAT il A1l ARG orliBEdiss & REINELR O hger and

outer radii I'SC and towar uter radius I Sc, erein
the arns | i mgp (;j?]‘;lh?@mtmeﬁfetl{ohe disc at the outer radius as a result of a
mechani cal shock” force applied to the disc 15 drive to minimze damage to
the disc drive; afdrsinginosttodd. hkhghews thermmel iseandsamettiheichoaftheplex i on,
wherein the first end. hayj snybber arns, an e_second end curyving to
forma shaﬁ‘éﬁ’%?ﬂﬁ’ggﬁ ﬁs?nngl,.heﬂﬁé Sﬂ’%q{gwgggﬂé%g@?ag%‘ﬁﬂ’%%?# ‘r‘iﬁf’gupport

for ‘the T1ex Wihixs ditiis 196 BEndif BRRIHoON {isthlha Y QM RBpdd On away from

t he actuator "asse y to prevent Ired contact between e dynam c
portion and fhsbbeell 621 Gaclapaeofthy armsN@6. fAfiY aAfEdveASRso ASOhAREMA| 36 Ay, . Af ;

Aﬁl{\5t ﬁl QI_ZG]J Cg}nsgaqug{ﬂ@)gF@glq]%epgl &’sésﬁ%’(ﬁ(;@ l%fﬂmg grooves 158 receive the outer
) clal cal coliplapkihebtel FboRlGRRGERE pheahaRbF ik MRk Sufltahialeal o2l *al
eWScj Q@~B2| wsphafhgut abrtattirg] thalliced thihabd atabo] ofajmahaddad ahak] ¢ta] c(a)l c(a) c
a] ca] ca] ca] ca] ca].ca] ca] ca] ca]ca] ca] ca]ca] ca] ¢a] ca! Zi ShU9i <RI T"j"n"$, 9&( (*++
+zupkf a[ V] | C&&Wlé&ﬁ]r@é‘i%@]ﬂb‘éﬂ-’@% ﬁl‘g}ae%ﬂn@ sizes of the arms 156 and grooves'158 are

al c(al ca] cal Gk leoabiebe ik prenlindnaBA e ithita ek fabhalGAlisnal ¢ al cal ca

] cal ++, - k-g.
000<111" 2" 334/ 4z44A pubrabty OfBUE VBB dtexformhet] if] the Badyomjria] 1] aid]aea] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] cal.ca] ca] ca cal.ca calcal] cal cal cal] cal] cal]cal 8'9
y9]9: e]; ; <]:::]>;im]gpo]scd Letheen lhe g]roov]es 1¥§,a’]fhe llﬁs 1806‘ lxten]d ad}acellt lhcl, actt]lator] ]

EFQ HHH%&M%F%F%Z?’E% Qkéanhehethb%&m&adug?mdrq ,ng:]a,ksc ocaial cal cal ca

]ca]calc(a]c calcal c&a] ca] ca] ca] ca] ca] ca calca]calcO

P_ PDQQQORVR{ RRpbSETEHAMNLY vy WihjieXrdber RZZ thalerhsupivr} sibbéallSeaboalca) ca] ca
&aU] c&a

| al cal cal [ TUORTH P1U-+pped shittet B atazoce0! 11{ gohUhhQ } xbni d 211 6611 ca]

Tca] ool oa] ch] ca] coy oa B 1] P e I BBl e e

i d_Z] ] c&] ] ca] mayankonajacebaapasthe discii] aal thahctajionjran2dajiealppliadabsal cal cal ¢

&a . ! gs) XVBDI hi{vgl gb
cal cal o2 o- &) EHpE ADEA] 8] GhT GuF BLF SR TEISE PR BEYE Afiea] baYOovE] B¥o] o8] ot] o

&al] c&a +<Xqly: . e s .
3! SZR’L‘J]C,Cd| JNI(‘: %%é%ﬁfﬁaha effecis of 89 Ry als ogk Py dimitipg daflestiongfihs caj ca] ca] ca
] ca] ca] ca] ca] stadieBatheEricmbesat Reddastpt st 8at @AV assumes its operatiopal
g- 0ZR*c, d| wnhc”~Y] ]]] ca] ca] ca] ca] ca] c, a] ca] ca] ca] ca] ca] ca] ca] cafca ca] ca] ca

] ca] ca] ca] ca] vwfedhe apalasanug 24 ap baquehl ever dee] dis) q@rddiablrd's ehd th@flex
S S S RS RIS O
| K-f2Z10%& () pla@érh@¥fof(the &R ¥opbdt-snubbkP Y88 én thit E-block 20F prevents contact of

the discs 18 with the flex support snubber 152 during operation.

The slits 160 that are interposed between grooves 158 extend adjacent the
actuator arms 24 to receive the flex strips 142 (not shown) that are operably
coupled to the E-block 20F. As noted above, the flex strips 142 are routed from
30 the heads 28 (not shown) to the flex circuit assembly 40 (FIG. 1). The flex strips
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142 are guided into the slits 160 so that the flex strips 142 are folded and retained
in place within the slits 160. The flex strips 142 folded through the slits 160 are
attached to the body portion 154 in a suitable manner such as through hot-bar
soldering. Thus, the flex support snubber 152 effectively retains the flex strips

5 142. It should be understood that the present invention is equally applicable in
retaining flex wires as opposed to flex strips 150.

The U-shaped snubber bend 162 of the flex support snubber 152, as shown
in FIG. 14, acts-to position and guide a dynamic portion' 163 (FIG. 1) of the flex
150 of the flex circuit assembly 40B. The dynamic portion 163 comprises the

10 portion of the flex 150 supported between the printed circuit board 42 and the flex
circuit bracket 44. Proper positioning of the dynamic portion 163 of the flex 150 is
required to prevent the flex 150 from rubbing the base deck 12, top cover 14, or the
dises 18 as the E-block 20F pivots about the pivot shaft 22. |

The U-shaped snubber bend 162 thus replaces a traditional secondary

15 stiffener to turn and guide the flex 150 away from the E-block 20T and toward the
flex circuit bracket 44. The spring force of the folded flex 150 pushes against the
inside of the U-shaped snubber bend 162 to effectively retain the flex 150 therein
while the body portion 154 operates as a flex stiffener to support the flex 150. The
flex support snubber 152 eliminates the need for multiple parts in guiding and

20 retaining the flex 150, and thereby improves the balance of the E-black 20F.

In sum, the flex support snubber 152 of the present invention provides ease
of manufacture by eliminating the need for multiple parts for disc snubbing,
retaining the flex strips 142 and turning and positioning the flex strips 150 to guide
the dynamic region 163 away from the E-block 20F, base deck 12, and top cover

25 14. Moreover, the mass of the E-block 20F is effectively reduced by replacing
multiple parts with the flex support snubber 152.

Turning now to FIGS. 16A and 16B, shown therein are elevational views of
an alternative embodiment of a flex support snubber 170. The flex support snubber
170 is made from a plastic, injection molded material and is mounted 1o the side of

30 the E-block 20F (FIG. 14). In particular, the flex support snubber 170 contacts the
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snubber 170.

5 The flex support snubber 170 has a body portion 172 with a plurality of
arms 174 extending therefrom at a distal end of the flex support snubber 170. Each
pair of the arms 174 form a groove 176 so that the arms 174 are disposed above
and below discs 18 (FIG. 1). Secondary grooves 178 extend from grooves 176 and
are disposed within the body portion 172. A plurality of slits 180 extend into the

10 body portion 172 and are interposed between the grooves 176. The slits 180
extend adjacent the actuator arms 24 for a distance sufficient to provide support for
the flex strips 142, The body portion [72 further comprises a wedge portion 182 to
provide for a snug fit against the side of the E-block 20F.

Continuing with FIG. 16, the arms 174 extend adjacent the actuator arms 24

15 to prevent contact between discs 18 (FIG. 1) and actuator arms 24 when application
of a non-operational shock results in deflection of the discs 18. Moreover, the
arms 174 reduce the effects of non-operational shock by limiting deflection of the
actuator arms 24 to prevent head slap. When the disc drive 10 is operational, the
actuator arms 24 are brought over the disc outer diameters and the flex support

20 snubber 170 is rotated outside the disc outer diameters, thereby preventing contact
of the discs 18 with the flex support snubber 170 during operation.

The slits 180 interposed between the grooves 176 extend adjacent to the
actuator arms 24 to receive the flex strips 142 (not shown) that are operably
coupled to the E-block 20F. As noted above, the flex strips 142 are routed from

25 the heads 28 to the flex circuit assembly 40 (FIG. 1). The flex strips 142 are
guided into the slits 180 so that the flex strips 142 are folded and retained in place
within the slits 180. The flex strips 142 folded through the slits 180 are attached to
the body portion 172 in a suitable manner such as through hot-bar soldering. Thus,
the flex support snubber 170 effectively retains the flex strips 142 while the body

30 portion 172 operates as a flex stiffener to support the relatively flexible flex strips
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the requisite electrical connection between the heads and the disc drive circuitry. A
10 flex circuit assembly 40 includes flex strips 142 routed on the actuator assembly
from the heads and a flex 150 affixed on the actuator assembly.

A flex support snubber 152 mounted on the side of the actuator assembly
has a body portion 154 with a plurality of arms 156 extending therefrom. Each
pair of the arms form a groove 158 so that the arms are disposed above and below

15 discs. The grooves between the arms receive the outer diameters of the discs to
accommodate placement of the flex support snubber without contacting the discs in
the absence of a mechanical shock. A plurality of slits 160 are interposed between
the grooves to support the flex strips therein. An opposite end of the flex support
snubber curves to form a U-shaped snubber bend 162 for turning and guiding a

20 dynamic portion 163 of the flex of the flex circuit assembly.

It will be clear that the present invention is well adapted to carry out the
objects aﬁd attain the ends and advantages mentioned as well as those inherent
therein. While presently preferred embodiments have been described for purposes
of this disclosure, numerous changes may be made which readily suggest

25 themselves to those skilled in the art and which are encompassed in the spirit of the

invention disclosed and as deemed in the appended claims.
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a flex circuit assembly operably coupled to the actuator assembly, the flex
circuit assembly having a flex and at least one flex strip extending along the
15 actuator assembly; and

a flex support snubber adjacent the disc, comprising:

a body portion rigidly affixed to the actuator assembly and
20 supporting the flex circuit assembly;

a plurality of arms extending from the body portion toward the disc
outer radius and disposed above and below the disc, each arm having a
distal end at a position adjacent the disc between the inner and outer radii
25 of the disc toward the outer radius of the disc, wherein the arms limit
deflection of the disc at the outer radius of the disc as a result of a
mechanical shock force applied to the disc drive to minimize damage to
the disc drive and

30 the body portion defining a plurality of slits interposed between
adjacent arms, the plurality of slits receiving and supporting the flex strips
on the actuator assembly.

2. The disc drive of claim 1 wherein the plurality of slits extend within the body
35 portion adjacent the actuator arms for a distance sufficient to provide support for
the flex strips.

3. A disc drive comprising:
a base deck;
40
a spindle motor mounted to the base deck;

a disc mounted to the spindle motor for rotation about a vertical axis, the
disc having an inner radius and an outer radius; an actuator assembly mounted to
45 the base deck adjacent the disc and controllably rotatable with respect to the disc;



10° 10" 10°4Y"10% & ()-M +4Y" 10%& ()- M 4s* " 10%& () - wnxxyGz8{{zX6{\ =0

101 41 109%& () - ! &9nt 109& () - ! &9ni 109%&' () - 13 JAN 700
110% & ()-1110%-& ()-11100%& ()-{| 8} ~al ws+= 2003
10t 51 10% & ()-: ! C5! 109&’ () - : ! % 1098 ()-y! d% 10%&' () -y! >% 10%& ()-y! 9! 10
%8 ()- &gE= 10t 5! 11 C3" 10%&' ()- | 109@9& ()-! 10%& ()- 310 ()-# 109%VE' ()-
10t 10t &) z[ 9E=

10t | VF+3" 109%& ()-" 9! 3" 109v& ()-"!Vo! 34%00& ()- 10008 ()-! H3" 10%& () -
[3"109%& () - ){\=0t!10% o& é 4 llo%ro% : %r\%llg% orab]

1004156 1000 () sk bty ppediysbiod €he sMaorgsrenmhly s 64 0 0x0t

assembly having a flex wi ynamic po and ex strip

710% o0& () - | HEFending glopgthe achuatorasssmibliasnd () - &1 10% & ()- ! & 10%0& () - V<?@X
9 —_—

10' " 3P 10% & () - ! Hadlex supkswioerbler adjacenbthe giscy commisinghopos' () -!'s! nt 10%008& ()
- Iss!nf10%88& ()- @A\BDI hnV 10%&' ()-f109%V& ()-S109%v& ()- 10%VE' () -
10%vE' () - #@L0%VE () -1 10@bodyportigen Heidly affixed to the actuator assembly and
10%vE 1098 () - ~ 10%88prortinglibe gk ¢iyculitladsdnly;) - F10%vE' () - YI0%v&' () - $Ca?niV
10'9 . F"10%&' ()-9y, @O0%& ()-*10%WK ()- )10%WK ()-"
10%VvE&io( ) - ! F! 109vMVE () - &apKuMity of arms extending from the body portion toward the disc
outer radius and disposed above and below the disc, each arm having a
distal end at a position adjacent the disc between the inner and outer radii
of the disc and toward the outer radius of the disc, wherein the arms limit
deflection of the fisc at the outer radius of the disc as a result of a
15 mechanical shock force applied to the disc drive to minimize the damage
to the disc drive; and

a first end and a second end of the body portion, wherein the first
end having snubber arms and the second end curving to form a U-shaped
20 snubber bend, the U-shaped snubber bend providing support for the flex
while turning and positioning the dynamic portion away from the actuator
assembly to prevent undesired contact between the dynamic portion and
the actuator assembly.

25 4. A flex support snubber for protecting a disc from contact with an actuator
assembly in a disc drive and for retaining flex strips and positioning a flex of a
flex circuit assembly, the disc having an inner radius and an outer radius, the flex
support snubber comprising:

30 a body portion rigidly affixed to the actuator assembly and supporting the
flex circuit assembly;

a plurality of arms extending from the body portion toward the disc outer
radius and disposed above and below the disc, each arm having a distal end
35 located at a position adjacent the disc between the inner and outer radii of the disc
and toward the outer radius of the disc, wherein the arms limit deflection of the
disc at the outer radius of the disc as a result of mechanical shock force applied to
the disc drive to minimize damage to the disc drive; and

40 the body portion defining a plurality of slits interposed between adjacent
arms, the plurality of slits receiving and supporting the flex strips on the actuator
assembly.

5. The disc drove of claim 4 wherein the plurality of slits extend within the body
45 portion adjacent the actuator arms for a distance sufficient to provide support for
the flex strips.
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located at a position adjacent the disc between the inner and outer radii of the disc

and toward the outer radius of the disc, wherein the arms limit deflection of the

disc at the outer radius as a result of a mechanical shock force applied to the disc

15 drive to minimize damage to the disc drive; and

A first end and a second end of the body portion, wherein the first end
having snubber arms and the second end curving to form a U-shaped snubber
bend, the U-shaped snubber bend providing support for the flex while turning and

20 positioning the dynamic portion away from the actuator assembly to prevent
undesired contact between the dynamic portion and the actuator assembly.



