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STRUCTURE DD 'INCLOSURB ASSEMBLY FOR I. DISK l>RIVI 

BacJcqaaund of thp invention 

1. field of the Invention 

'The present invention rel•tes to a direct acc111 1tora9e de~ice 
(OASD) and, more particularly, to inprov•d electric•l and mechanical 
1tructurea and arran;ements and enclosure aa1ellbly for a hi9h parfont\aftce 
small form•factor disk drive. 

•2. Description of the Prior Art 

Computers often include auxiliary memory storage \lnits having media 
on vbic:h data can be written u4 from which data can be r•ad for later · 
u1e. Disk drives ineorporating •tacks~, cent.only rotated rivid ••gnetic 
dl1ka an ~•d for storage. of data in ma;netic form on the disk 1urfaces. 
Data is recorded ~n rac!ially spaced data information tracks arrayed on 
the surfac;es of the disks.. 'l'ransduc:ar heeci1 driven in a path tcrward and 
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avay fl"Ohl the drive aia write data to the diaka and read data from the 
disks. 

Di1Jk drive dimen•:Lon• are normally lillite:d by a form factor, an 
industry ~tandard of length ... width and height diaensian•. As disk drive 
4eviee form factor• bee~ ~creas:Lngly .aaller, electrical connections 
to the wd.zig system can utili1e an inc:rea•:ln9l7 greater portion of the 
daviae form factor. In adcli.tion. th• device interface md power · 
connectors uaecl. and th• placeinent of ~ese conneatora within the device 
for. factor results in industry standard elelllenta. 'the resultin9 r:lvia 
illdu.•trr standard• provide significant qeometrie constraints on future 
11odels of a given product fully or 1et. 

Historically in 1a111all DlSD•s, S 1/411 and 111aller, a dbk drive 
enc:lo•ure. for • hcuad/cli•k as111!11bly (HDA) is fitted into 4 metal frame 
coanonly called a user frame. ?his user·freme 11 typically aft aluminum 
clia c«sting or fonned from a •heet metal stamping._ Generally, an HOA is 
•tt•Ghod to the uaer from• via ~r•• or four reailien~ vibration 

isolators or •hock mount1. Far these isolator• to be effective, _space is 
required betYeen the Hl>l and the user Brame t.o allow th• HDA to move 
~reely in responae to external vibration ·or shocks. Threaded holes are 
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provided. at standard locations in the right and left sides and the bottom 
of the user free tor att~cbinq the disk drive assealbly to the usin; sys­

ta111 box.· Therefore, the user fram1 becomes firmlf mounted to the usin; 

s:ratera box, bu~ the HDA is both electdc::ally and meehan:l.cally i.Jsolated 

via the vibration/shock iaolators. When ma;neto·reaistive (Ka) heads are 
used within • f'il11, electrical isolation is required. bebreen th• HDA and 

the user frame. With smaller form fact.or disk drives, .space constraints 
also restrict the uae of resilient vibration iaolators or 1hock·mount1. 

Other b&aie problems in a small form factar disk cll'i•• include 

1P•c:• tor eleotronic:s · and the cost. When 11agn.ato•re.ai1tive (HR) heads 
ara used vlth!n a file, a veey lov aplitucl• 1i911al is provided 10 that 
aplificatiOr& i• reQUlred as early 11 possible in the alectr:f.c:al path to 
prevent picking up unwanted noise or causing •i9na1 de;radaticm. 'l'he 

required 111Splifier c:ircuib in the data channel, imphmnted by an 
!ntagrated circuit. require external capacitor• for tun:tnv and noi•• 
filter£ng. With a ~118.l.1 form factor, the •urface area on the actuator 
availeble for •upport.ing required arm 1l1c:troiaic1 h l:lmitec!.. In knavn 
arrangesenta. coq,Ol'.lent1 are 11ounted on a nes cable father away from the 
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actuator. '?his conventional arraJ19e111ent would a4veraely impact 
performance with the H1t heads.. Other known arrangemant• use expensive 

. aulti .. J.ayer eerude or !le2r packa.;in; to allow buried lines and vial!I. a 
n••4 •Bi•t• for.a coit•e£factive, effieient"and re1iab1• packafilinq 
arr8ngement for arm electron~cs. 

·. 

When magneto-resistive (MR) heads are ua•d within a file, 
transduc:ers and disks uiu1t be bell! at tht 1ame electrical potenUal. 
Known aa11 form factor cli•Ji drives have providad. ·• ·conductive path from 
the flex circuit to an actuator comb through a mDUnt~; screw. A need 
eld•t• ·to prwide a low cost manufacturable electrical path fr01ll the flax 
circ:uiti to the comb .. 

'l!Pi~•llJ, electrical connector• have been re9i•tered ira place by 

pott:ln; .or ;luln; thu into hole• of th• base ca11tin; pla tea. 'l'h••e 
approache• r$quire a slew labor-intensive proeesa in a e1ean rocm 
a••emb~y t.o •ecure and seal the '..op•nin9 around the- c:onnactor or raquire 

an additional connector on th• inddt of th• di•tc .enclosure. .Often a 
.data cabl• aait1 the di•k enelosure to transmit read/write head siQnala 
to a card assembly on. the outaid.e of the disk enc1osure. Typically the 

·data ~abl.e extends alonq a smooth surface of the baae and is squeezed 

between the surface and a rubber gasket. Bxtendinq from the device 
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enc1oaure :I.• a dan;ling data cable that i• • source of dama~o during 

asaeblbl~ and that does not lend itself well·to autC111ate4 assembly. 

!he spindle motor assellbly is driven by •ignals from a card 

aaaelllbly on the out1ide of the.di1k enclosure. TJp!cally a fle- cable is 

uea to carry 1ignal1 to the 1pinclle motor. Thi• 1.1sembly process •l•o 

is cH.ffieult to autoasate ancl susceptible to damage during assembly. 

A mechanically stable encloaure structure is raquired for th• diak 

drive. Mounting 1urface1 for .•Pindl• •hafts, actuator shafts and 

actuator pole-piece• have normally been generated bf a macbininv proce•• 

£or th• cli•Jc enclosure (DB). The macbinin; proeess 11 time consUl'lling and 

apensive. 

H•tn•tic: disk dr:l.ve assabl:l.e1 require make•up air to compensate 
for mall. 1low l••Jc• in th• enclosure, ana to adjust to envircmmen~al 
t....,erature and pre118\1re change•. The c:OllPOftent.11 wide the 4r~ve are 
very ••hlitive to containant• that can· &e ea111r lntrodUced by an 
inCD11lng air stream. These c:cntudnanta ~lud~ 1mall particles, organic 

vapora ad .inorganic: c;raa•• containing ionic acid9. All of these 

eemponan'ts lll&y.he present in the aurroUnclinq Ulbient air frcm Yhich·the 

liat•·up air 1• drawn. 

Traditional filters have eonc~tratedprillarily on capturing 

partiC111at••· frcn the. !naadn9 11ake•up d.r. Howv•r, more recent c!esivn• 

have incorporated 1le1Dents to remove the other components. '!he a4ditiora 
o! ~ilter element• for orge.nica and inorpnic• requires additional 1p&ce 
which bec:cmes increasingly difficult to find aa disk drive enclosures . . 
become amallar. 'lbe filter fUnetions become separated into several 
•taps, which are combined tcgether either on "top of, or alon;•ic:!e, one 
an.other. 

Dl•k drive d~mig119 often inaorporate a bre•ther port to relieve 

pre11Ure di!f•rential• and provide a eontrolled so~rce of make-up air in 
the event of.leakage. Breather filters provide filtration for par­

ticulates and, ini:reasinqly, fo;, environmental chelfti.cal• •uch as 

pl••tici1era ana ~orrodenta. Theae· filter• cCllUIOnly eontain a high 
efficiency particulate air (HEPA) filter medium to remove partieles from 
the air P•••ing into the dr.f.ve throu;h the breather. A typieal target 

efficiency for this media i• 19.97\ of particle ~.3 micron, A ~reather 

~~lter i• da•igned to be the preferred point of entry of air into the 
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drive and thus mu1t have a low pre11ure drop 1 a twical specifieation i• 
0.1 in. of water at 30 cc/rain. 'l'be relatively hi;h pre1eure drop oE HEPA 
media requires that a re!at:l.vely lar;e •re• be eniployed. !'he diameter 

for the -media disk far small dr!ve·breether lilter• 11 cOlllllonly f8 ... !I ... 
HBPA media uaed in auah filters ar. either micro-fiber glass or espanc:l•d 
nn. '!Jp:l.cal tb:lc:Jma11 of these :l.1 ~. 5 ram. ror ehemic:al cle11n11h9 of 
the air entering the f:lle, · a layer of permeable chemteally active media 
i• placed in the breath•r directly up1tream·of the Hiil aediu.. 

One known breather filter design tiscloaed in. u.s. latent Ho. 
5,030.,260 ha• shown that.·the airn.ow path tbro• the filter bas a vary 
slpific:at inlpaet on the performance anc! cap•c:lqr of th• el1111~ts which 
relROve organic• and acida. In that l!e1i;n, the ve••try required .to 
impart the proper airflow through th• fil,ter positioned tbe up1tream ana . . 
dcnm•tram ~ffua.:l.on paths alongside the filter ch.&er. 'rhi• adcle4 

greatly to the overall •i•• of the filt•r. :tt al•o -requincl • relatively . 
large fl.at area fot' mountin;. 

SVMHHY or DE INVIN'II011 

It is a ·principal objec:t of th• pre1ent invention to provide a high 

perfonan~• disk di-ive that overcomat many of th• c!iaadYantage• o.f prior 
ert arran9111•nt1. Other importnt objects of the invention. are to 

provide a clialc drive enelasure :lncorporatin; 1pec::f.al gacaetril• generated 
••aero-draft •urface• in th• die•aa1ting process that.•l:blinate the need 
£or mac:hlned aur.facea p to provide a cli•Jc drive eaclosure ·incorporatirlg 
•~tura for lo~at!ng and retainin9 electrical conneatora u1e4 for 

. comaeo~in~ to a pla'Dar e1ectronic:• card loc•ted out•ide th• driv. 

encloaure; to provide an integral housing for a breather filter and 
ai.r.fJ,aw chum•la.foz: regulating airfiow througho\lt the breather filter1 

to provide • cliak drive including a low cost, •••ily man~acturable 
electrical path from a flex; circuit to an actuator cOlllbr to provi$ a 
di•k drive inclucling-• unitary m•mb•r for contd.n.ing ancl po11itionin9 • 
data ecle r:_elative to a 1'U• enclosure and for sealing an interface 
between • dat• cable coimector and • cover enalo•UJ:"•t to provide a diak 
drive .inclucli.ng a connector re~ainer for retainiriq •nd securing a power 
connector to a base enclosure 1 to provide a ~•k drive ~eluding a low­
cost, efficient .nd effective aupport arrangemen~ £or position:lnq arm 
alect-onica, and to provide • di1k drive including a bre•the~ filter for . . 
efficient removal of contaminant. in the 11ake•up air •tream having a 
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compa~t shape and being easily automated; and to provide such a diak 
drive sub1tantially without ·negative effeets. . 

In bri•f- the objects and adv1ntaga1 of the pr••ent iiivention aro 
achieved by a data storage. di•k drive bavin9 • spindle which •upporta a· 
plurality of di1k1 having at least one mavnetic d11k aurface to form a 
1pindle assembly lor rotation of the disk surface• about a cCllllllon axis 
and a rotary actuator which supportl magnetic transducers for movement in 
unison about respective disk nrf&CH· The diwlc drive includes • die·­
ca1t disk drive enclosure including die•cast venerated predetermined zero 
draft ;eoaaetr!e• £or mounting the spindle mot.or shaft and the ae~uator 
bearin9 1haft. '!'he enclosure inc:lw!es a base eastibg and a c:over 
cuting, each c:a1t1ng :lnclucling structure tor locating and retaining . 
electria•l connectors used for connecting to a planar electronic• card 
loc:ated outaide the drive enclosure. The disk drive includes an 
•ffeative and eaailJ manufactur~le el1~tr.ieal path from-• flex circuit 
m .n· actuator .comb. 'the di•k drive include• a tubular chcical breather . . 
.filter arran9ecl with integral diffu1lon channels formed in the .::over 
c:11tin;. 

BRIIF »llCRtPTIOH OP "lHI DIQ.WI!fG 

!'he present !nveJ1tion, topther with the above ·end other ob~ecta 
and ad9antages, aan be•t be under•tood frOll the following detailed 
description dl the ll!lllbodilaent of the invention illuatrated iri the 
drawing, ·vhen~ns 

na. 1 ii an eaploded perspective view o! a hi;h performance c!i•k 
drive ot the :lnventionr 

na. 2 is an exploded perspective view of a baae castintJ ·and a 
pole-piece na.gnet assed>ly of the db~ drive of FIG. l; 

. . na. 3 :ls an exploded per1peative view ot a cover subassembly and 
f11t~r arrangement of the cli•k drive of FIG. 11 

i-10. 4 i• e side view of the cover euba•1embly of the disk drive of 
FIG. 11 

FIG. 
l'IC. 41 

S is a fragmentary ~ectional view taken along the line s-s of 

flG. 6 ia a bottom perapeetive view of.the di•k drive of FIG. lJ 
VIG. 1 i1 an enlar;ed exploded perspective view of a spindle motor 

conneetor retainer assembly of the high perfonnance dis~ dt-ive of FIG. 11 
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l'IG. 8 i1J an uploded per1p•ctive vi~v ot the spinclle motor 
ccmnactor reta:lDer •••e!ibly together with a card assembly of the high 

parfol'lllance disk drive of FIG. lr 
· l'IG. 9 ia a fragmentarr aeet!onal 'View illustrating a apindle JllOtar 

conneetor retainer a1senibly 111ounted in a poeket east into a ba•e of the 

high perfonumc• c!ialc drive Of r.tG. lr 
llG. 10 is a perspective view of a preferred. data cable guide and. 

•••l a111embly of the high parfoi'manae cliak ·drive of FIG. 11 
no. 1.1 is an uplocted. perspective view of a ~riPl• folc! dynaiiic 

flu cable for mounting arm etec:tron:l.aa of th• high performanc• disk 
ck:lve ot r1c.. 1, 

l'IO. 12 is a fragmentary 1i4e view tµutratmg the triple fold 
d!nudc fl•• cul• with an actuator •••embly of the high perfom~ce di•Jc 
drive of rio .. 11 

B'IG. 13 ~· a ~r•gmenta~ aplodecS perspective vi•w illustrating a 
voltage re£arenaa tmb removed ErOlll •.n4 •••embled with the actuator 
•••ably of the high parfomanca disk drive of rto. 1, 

FIG. 14 i9 & ••etional view illu.trat!n.9 an alternative tube 
breather f!lter1 

rtGS. 15 and 1& are top and bottm plan views, respectiv.ely, 
! 

illwltratin; diffusion paths of the breather filter of FIG. 141 

na. 11 i• a enl.ar;td fragmentary top Yi.ow of ~ c~r illustrating 
• tubular breather filter in dotted line and ca1t diffus:lon ehlnnel• with 
crrows indiaatm,· airflow path of th1 high performance cliak drive of ll'Ia. 
1,. 

no. 18 i• a top plan v~ev of. twirler tool, 
na. 19 i• a side view ~f the _twirler tool of rxo .. 18r 
Pl:O. 20 1• a top.vi.., 0£ twirler teaplate WJ•d with the twirler 

tool of rias.. 18 and 19 for preparing a twirl.pat ptter tor a breather 
·filter, 

no. 21 i• a aide view of th• twirler template of 1'IO~ zo with 
internal detail• 1bown in dotted line, . . 

FIG. 22 is an end view of the twirler template of na. 20 with 
internal details llhcwn 1n dotted line1 

. J'lG. 23 i• II •&Ctional View Of an alte~tive tube breather filter 
arranged in accordance with the invention1 and 

- l'IO. 24 i• a section.al view takan alon; the l.ine 24•24 of the 
altamative tube breather filter of FIG. 23. 
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DITA?L!D J>ESCRIM'ION or THI PMf'·EUIO DBODIHBNTS 

·Referring now to FIG. 1 of the drawing, there !a shown e exploded 
perspective view of a high perfonnal'lc• disk drive. unit designated. as a 
vhola by·the reference character 10 and con•trueted in •~cordarice with 
pd.neiple• of the present invention. Disk drive 10 includes an ,enclosure 
1tructure 12 produced by two mat:f.n; alumintim die castings 14 end 16 which 
meat alonca the length of the device fo?'lll facto~.. These are referred to 
aa a base c::as~ing 14 and a cover castin9 16, :respectively. 

B11e ea1ting lol houaas.all fUnction~l ~1••nt1.of the device 
enclo1ure 12, including a apinclle/motor assl!Jllbly 18 and the actuator 
aasemblf 20.. In addition .• an outer diataeter (OD) cra11h••top 22, an inner 
di"1aeter (ID) cra•h•atop/hoaelatch 24, and a recirculation filter 28 
l"e•!de withir.a the base casting 14. Ktcirc::;~lation f:l.lter 28 rec:e!ved 
within b•ae ca•t::lnv openin9 29 for filtering the •helosed air volume with_ 
the dilk drive 10. 1.'he physical de1!gn is such that the actuator _aa­
•embly 20 or spindle/motor •• ~·embly 11 may be in1talle4 or removed from 
the eft~101ure tDdependently of one another and in any pref erred .,quence 
for ass•Dlbly or'rework ~uE"Posas. 

It •houlcl be noted that di1k drive 10 is arranged so that the :need 
for utilising the entire form•f•etor len;th for the atruetural enclo•ure 
12 tor the produat ;I.• el!minat•d. D:f.aJc drive 10 involves· raduc::ing the 
centerline distanc:e btitwet11n .the disk •p.indle and the rotational axi• of 
the actuator •r•tem. reducing the di~eter of the 01erin9 systel'I\ employed 
for the ac:tuator. and changing the 1Jcew•an9le/gap radiu1 et the actuator 
•YBt•m to allow full utilisation of the disk •urfac••· 

Referd.ng •l•o to rxo. 2. unique features a11oci•ted with the base 
casting 14 include 1ero•clr1ft te;ions providin; veiy precise.registration 
•urtace1, generally designated as 30, 32. 34. 36. 38 and 40, generated in 
the db-casting process. lach end of • •Pinell• 11\0tor •h•:tt. generally 
deaiqnated 11 42, is recaived by the registration surfaces 30, 32 and 
•ecured to the base 14. Reqi•trat~on aurl•cea 34 -.nd 36 ~ount an . 

7 
actuator bearing cartridqe shaft '4. Registration surfaces 38 and 40 
prov.id• mounting pads for an upper VCH pole-tpiec:e 111agnet asa•lltbly ~46 and 
• lower VCM pole-piece mcgnet a11embly 48, re1pecti~ely. The upper VCK 
Pole""Piece ma9ftet aasembly 46 i• secured to the baae casting 14 by an 
•dhesive. The.lower Vat pole-piece magnet assembly 48 is attached to the 
base by a series of bolt• so. 
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Thia unique feature of the invention eliminates the need to produce 
the registration aurfacea through the proeeaa of mach:lning and eubsequent 
debun':Lng ac=tiv:l.tie•,. as ha• been the practic:a on all Jmcwn prior cli•k 
drive products of this type. Vie· of the clie•cattin; process to venerate 
the registration surfaces 30, 32, 34, 36, 38 and 40 rec:luee1 the coat of 
aaac:hin!ng .. 

•u• c:aating 14 is configur14 as cne half of the enclosure 
atnic:tut'e 12 .for housing all fUnctional elements of the device 10 to· . . 
provide the vreate•t poa•!J,le dimensional. atabW.ty for the eritiea1 
operaUqi.i parameters, ~:I.nee the number of joints subject to ti•· 
placement and. diatortion are mfntmt1ed. Thi• al.so ensure• the baa~ 

poaeible performance under changing thermal and vibrational eonclitions of 
the deY!ae JO. 

llef•rring ai..o tO IIGS. 3•5 an4 17, unique features of the cover 
euting 1&. inc:lua a perforated rib 1tructure generally deaignate4 52 

. ~oma4 above high~er· eleetrical 11oc1Ule• to facilitate air .. now and 
convective heat transfer to tbe airatream. A cut or iaachined cavity 54 
aenea u an integral bouain; tor a breather filter, 56 ~Uuatratad and 
«eacriba4 w~tb· r11pact to '1GS· 14-17 llD4 .an alternative arrangement with 
respect ta r1as. 18~24· nie c:a1t or 111&chbe4 cavlq s• eliminate• the 
nee4 .for a •eparate "conventional b~ather filter bousinq, auc:h •• •cme 
!Orm ·o~ . .,1.SU.c· !=••~· thereby eliminilting unnecess&Z'f pro4ac:t expense. 
Breather ,filt•l' •di• 5& can be stuffe4 into eavJ.t:r 54 :ln the c:cwer 
cut!ng 1& without neecl to fasten or bond any additional houaed elements 
into place. 

Jn "integral diffUlion path 58 u ca1t in tha cover casting 16 for 
eontt-ol.U.ng th• flow of air. inclicate4 bf arrova 52.l, into the breather· 
filter 5&. an. inta;ral channel 60 of controlled croea-•ectional area is 
also··incorporated into the die•c:ast.ln9 of the cover c:aatin; 16 to 
regulate and direct th• airstraa11, ind.icated by arrow• SZB, froa the 
breather-filter 56 to a low•pre•aure region indicated ;enerally by 62 
(l"lO. 3) ne_ar the oanter. of the rataUn9 apihdl.e syatera 18. A fil.Ja 64 

covering channels SB and 60 inCl,udes an air inlet ·hole 66 ali;ned with an 
inl•t to channel 58. By incorporating the integral dif£uaion path 58 in 
the c:aat ;eosoetry~ the heed to produce tha11 feature• in a eeparate 
component secured ~o the device b •limiriat.ed. 'l'h• acnfi;u.ra t:l.cn cf 
channel 60 c•urea that the point of lcnt•st pre•sure of the file 10 i• 
9191Qfecl to draw air through th• breather filter 56 Yhieh provide• th.a 
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n~e4$d partieulate and ebemical treatment of the airstream for ell air 
drawn into th• device, and qreatly reduces the potential for air to be 

drawn i~to the disk driva·10 through any alternate path of fenestration. 

Referring now to PIGS. 1·, 6 and 8, base caatihv 14 provide• a 

locational and retention structure ;ener1lly designated 72 for an . 
electrical connector 74 connected to a spindle.motor ?6 via • flax cable 
78. eover casting 16 provide• a loaational -and retention structure 
generally de1ignated by 82 for an tlectrical data or actuatar flex cable 
connector 84 for Multiple read/write transducers or heads 86 via a flex 

cabl• 88. These faction• greatly •implify the manufacturing process of 
installing or rUtOVlft9 from the··devic• 10 a aet of electronics carried bf 
•planar card 90 (P%G. 1), since it 11 not nece•••r"l' for the assembler to 
vr•IP or otherwi1e handle electrioal connector1.during the.proce,a. 
Having reference to FIG. 8, a.portion of the electronic• card 90 1• shcvn 
with the ba•• easting 14. To install the electrcDic• card 90, the eard 
90 is ali~j with the ••sistatice of 91ide feat~e~ 92 in~otporated in 
the card 90 and then the cai-d 90 is pushed down into position, with 
necessary electrical connections ~ade to the motor eonne~tor 7~ housed in 
the base ca1ting 14 via terminal pin1 94. :Nece11ary electrical 
connections aimil•rl7 are made to the actuator flez cable connector 84 
housed in the ewer ca•ting 16. The electronic c:ard is aecurecl :Ln place 
to tha ba1e 14 with ·a •et of serew1.(not •hown) received through aligned 
eperturea 95 attd 98 in th• eard 90 anct base 14, 

· . 

. The base caatin; 14 and the cover casting 16 are contoured t~ 
provic!e a loc•lized well generally 411ipated 100 bf eorr••ponding 
re9:1on1 102 and 104. Localized well 100 acc;:OllllllOdate• additional height 

requir~t• 11.••oeiatect with the spindle lllator a••ellbly 18. la beat •een 
m PIGS. 1 and 6•8, the spindle 111otor 76 includes • flanrae 106 for 
supporting a stack 108 of cli.ak• 110 and a ~ov•r portion 112 b,el°" the 
flange 106 extenclinca within the loealbed _well 100. The localizecl we_ll 
100, defined ~y re9ions 102 and 104, is located and minimized in Gize ta 
minimize the areal reduction available to the planar electronics eard 90, 
and al.ao provide• 11 ribbed sti~tening· effect ··in the z:e9ion of the •pindle 

•Y•tea 18, which further enhan~es the dimensional- stability of this 
critical region. An •p~rture 114 b pro\•:lded in the eard 90 
corresponding to the localized Wtll 100, 

Localised well 100 h•• a bell 9eometr-y to facilitate sealing of the 
disk •nclosure 12 which is further provi~ed by a coppor•fiJ.m·ta~e 116 
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encirc:U.ng the d11k enclosure 12 around the length of th• enclosure at 
the aatinq lJ.n• between the two ca•tin;a 14 and 16 a• shown in F1G. 6. 
'lh• tva mat:Lnq c&Btings 14 and 16 ara registered. and •ecured ~ogather by 
two fasteft•r• (not ;hewn) received throu;h corresponding apertures 118 
and 120 in the base ~ cover caatin;a 14 and 16. Th• fastan~r receivinq 
apertures 118 and 120 are locate.d. at each end of the anc:losure length to 
draw the halves together a9ainat a Ht oE three raatc:hing padm 9enerally 
da•i;nated. 122. The threa•point sy•tem l22 miziiaizas diitortion •f'fects 
!Jl!po1ed ~ the mating halves 14 ancS 16 when the fasteners are tightened,. 
which could ·create a1sembly stresses in the assembly.. b1tmbly stresses 
can contribute to performe.nc:• degra41tian during fil• oper-ations and 
often ha4 ·to produotion y:l.elc! problem• and cu1tcmar quality problelu • 

Both castings 14 anc! 16 incorporate localised contouring to 
aCH:ommodate geamatric 1pacing requirement• for th• aating electronics 
board 90 to provida optimal use of the device 1patial envelope for 
fmlc:tional c:cmponent1 of tlia disk i!rive. 10 bOth ~tarnally and aternally 
to th• di1k enclosure 12. · 

Both castinp 1ft and. 16 are eonfi~red u five-aided elements, with 
th• open face ·representing tha mating surface between th• two halve•· 
~· configuration result• in a greater structural stability· and. in• 
tegritJ than ii associated. with place, "t\lbe or boa cleaip due to the 
r~inforcin; nature of the :five•aicle4 box de11ip and ~· lack of joints 
between the._mountill9/re9iatration surfaces to which critic:.l f'Unetional 
u1Ulblie• 18 and zo of the dwit;=e are ••cure4. 

Jte!•rr.tng to ll'JGS .. 1. 3. 6 end 8, a unique ale.ctrieal i8o1ation •J•t• is achievecl for th• two caatinc;. 14 end 16 u•inCJ a ~eri•• of ten 
identical in.aerts 124 an« a pair of insulating members or :ln•ulatora 126. 
Jnsert• 124 are simply pre1aed into ' 1erias of correapon4ing cavities 
121 ·formed of the ca•tinga 14 and 16, inaerta 124 •ra f'ol'lllecl of an 
en;ineering plastic: material. 1Uc:h 11 Ulta. Di•Jt drive 10 11 not abock­
mounte~ which i1 achievable by the rotary actuator 1y1tem 20 nord.nally 
praduc:ed with a static balance about the qig of rotation. Diak drive 10 
is deaen1iti1ed to externally applied inputs-~hiah wou14 otherwi•• result 
in.relative motion ~etvtaen ~·· r••d/~rite gap of .t.halilagnetd.c r•aor4ino 
beads 8& and data trac~e 'lhic:h are created ~n the disk surfaces i3o. 

Referrin~ to lICHI, 1•9,. I connector retainer 91nerall7 daaignated 
•• 13~, formed of electrically insulat1ve rnaterial auch 11.a nylon. hold.9 
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and ••cures the 1pindle motor connector 74 and ~lex cable 78 to the base 
casting 14 and locate• the motor connector '74 to the card assembly 90. 
Connector retainer 132 is a one-pie~e box including a ~ing~d lid portion 
de•ignated 134 iraitially located as shovn in FIG. 7 - After the motor 
connector 74 •nd flex cable 78 are inserted into the retainer 132, the 
binged lid 134: i• swung ever the connector 74 where a snap 136 on the lid 
fits into a slot 138 to retain the eonnector. When the spindle motor as• 
•embly 18 is attached to the base caatinq 14, the retainer 132 holding 
the eo'l\Decto~ 74 and flex cable 78 is slidin;ly inserted into the pocket 
'72 ca•t into the base 14. let•:i.nin9 feature• or snaps 140 an bo1:h end• 
d th• retainer 132 t:f.t into recesses 142 in the pocket walls. 1ec:urin9 
the retainer. The card assembly 90 can be attached by slid.;i-ngly engaging 
• loaating po•t 144 of the retainer 132 into an apertqre 14-6 the card 90 1 

a1i9ft!ng the card pin• 94·tD the motor connector 74 and ereating a 
po•itive conraec:t:lon. With this process manual plugging and unplugging of 

the ll!Otor eonnector ' ' to the earu as•eml>ly .90 is eliminated. 

Rafarring to nos. 1, 3 I 6 and" 10, there is •how a dnt• c~le 
ga~4a ~4 •eal bracket generally deli;nated 150 arranged in accordanc:e 
with the inventian. Data cable guide and seal bracket 150 i• a fonned 
nylon block that contains ud positions the flex c:•le 88 and data 
connector 84 onto the bale csst:ln;. Bra~ket 150 is a one•piec:e foldin; 
p1rt that locate• the data t:elble 88 :,£n relationabtp to the ear4 connector 
If. Bracket 150 iftcludes a.positioning rail 152 received within a pair 
of slots 154· farmed ill the ba1e casting 14, as shown in PIO. 2. Bracket 
150 :lnc:lude• a forwardly axtendin9 portion 156 that extends thro4;h. an 
aperture 158 witbift a seal 1&0 an4 c:orrespondin.g aligned hole 161 ·in the 
eover. caattnq 16 .• shown in dotted line :1n l'lG. 3, and provid•• a aealin; 
aur.faee with the cover aa1t1ng 16. Bracket portion 156 define• a pair of 
poaitiontng rail• 162 re~eived vithin a pair of ~ide slots 164 (one 
•hown) formed in the cast c:over 16. When the actuator assembly 18 is 
•••olll111ed into th• baae casting 14. the braeket 150 i• secured to the 
ba•• ca•ting 14 via the cast slot 154 •o th•t the ccwer casting 16 ean be 
.. ••lftbled directly to the base "ith the bracket 150 positionin9 itself 
into the cover ca•ting 16. When the cover c:uting 16 is assembled with 
the base ca•tinq 14 as shown i~ FIG. 6, the flex cable 88 and connector 
84 are h•ld in a position with.,the connector. 84 presented to the C!ard tJO. 
!be seal edge, feedthrou;h hole 1~1 and ;uide slots 164 are die-cast 
feature• of the cover ca•tin9 16 provided by the die-casting proceas 
vithout addinc; any additional operations or cost.. It should be noted 
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that ~racket 150 el:lndnatea the dangling fleK of disk drive conventional 
arrangementa. 

· Referring to PIGS. 11 and 12, there is shown a 1upport arrangeaent 
generally de1l;nated 170 for ~upport:i.ng an arm electroni~• (AIS) ;enerally 
de•ignatecl 171. Additional •urfaca area for mount:lng component• of the 
U 171 is provided on the actua~or 11serably 20 by folding the fles cable 
aa to foran an s-shapa generalll' deli;nated ·172 as shown in FIG. 12 and 
uain; a malded wafer 114 to provide a series of cavities 176.for re­
ce~ving a piuralitf of cepacitor1 180 anc!l providillq a flat surface 182 of 
th• flex s-ahaped support 170 to lllOunt to the actuator 20 • 

. 
. A top sur.f•c• 184 ~f the flu l••h•pect support 170 :l.s ·used ~o moUZlt 

the mo1t critical camponentll :lnc:luding two integrated circuit ~vices 18& 
using direClt chip attach (DCA) wir.i>on.ding and encap1ulation technique•, 
along with the three most aritical noise filter c•P•oitora 188. The 
inner layer i• used to mount the remaining five capacitor• 180. Waf'er 
~"i4. f'ormtt:d .of an en;°ineerin; pla1tic material •ucb as Ultem, includea a 
pair of upper locatin~ pins 190 and a lower loeat:ln; pin 192 far 

. . I 

positioning th• flax·s·shape~ 1upport 170 with ati actuato~ cOlllb 194, to 
a.ii tolerances, such ••· for ~le, to +/-o.oz •· The bottom layer 
oi flex s-1haped support 110 include• a VCM t•il 196 that allow• 
attachment of the VCH coil and the volta99 bi•• reference potential of 
1.1 volt. .. 

·. 
Actuator.manufacturing i• •implified aince no •~re•• are required 

to hold the flex. The lac:ating pins 190 and 192 allow the UB• of· a 
pn•sur•••en11itive adhesive (PSA) to •tb.ch tba £1.ea s-ahape.d aupport 1,0 
to· tbe eomb 194. The _locatinq pins 190 and 192 provide the loc~ting 
control and pr•vent the tn»ical PSA.c::raep that can occur un«er.condiUona 
of el•vated temperature and continued.bia1in; fore~•· 

'l'he fleK ·s-sbaped support 170 .provides tlex to c:omb then.al 
i•olation. As the track den•ity in~reaae•, track lllisregistration ('l'HR) 
be~a increasingly critical. The folded package isolates heat frOlll the 
data am electronics (AK) 180, ·r186 and 188 from.~ actuator comb 194 an4 
prevent• th•nn•l c:h•ngc11 frOI\ C&UdZUJ e.c:twatar 8.111 IQOVement anc! heat from 
affectin9 the comb. Power dissipated. by th• AE module during the write 
mode would cause repeated thermal swing& if a direct thermal path from 
the U to the comb exi•ted. The flex S•shapec:l IUppol:'t 170 a.voids thi11 
ai;nificant prablem. 
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lte!arring to FIG. 13, there i• shown a voltage reference tab 
removed frca and 1a1embleCl with the actuator assembly 20 of the hi9h 
performance cli.ak drive 10. Transducers or read/write beads 86 are 
M911eto•re•istive, requiring that· the head 86 end. the cli•k 110 be held at 
tb1 1ae elec:trical potential. The actuatot> c:mb 194 is held .:to th• 
reference voltaqe through the flex AB circuit 171. 

Reference tab 200 i• a small copper tab plated with a tift•l•ad 
alloy and placed under a bearing •ttach screw 202. ln the actuator .· 
•••uably proce1• a portion of the flex circuit 171 with an exposed solder 
pad 204 :11 plaQed. Uiider ~· tab 200. The tab 200 ia bent down onto the 
•olc1er pa4 204 •nd ao14H' ia &dead to Complete the circuit when coil 
l•ads 20& are soldered. 

Reference tab 200 :ls thin, for- e~1e, 0.3 • and includes a slot 
208 stamped at the bend location to facilitate the bending oJ,eration and 
to. reduce the rata at which heat· is conduc:tecl froan the tip during the . . 
aold1ritagprocea1. lleference tab 200 i• symmetric about a mounting hole 
210 to facilitate the process of plicing it unde~ the bearing attach 

• r 

•Crew' 202. 

Referring to r101. 14~17, the illustrated filter 56 inaorporates 
Eeatures raquirecl for eff:lc:ient removal of all contaminant• in the aak• 
up d.r•tre• ::l.n. a compact ahape which e•n ea•ily be -.iemented on disk 
drive• with ·lllall form factor• balov 5.Z5''.. The produc:tion of the filter 
56 can be •••ily autcnated, 1eadin; to lower c:o1ta. An electro•tatic: 
.filter media which 11 commercially avdllble from a number of different 
•ourc•• i• u.ea .. 

In FIO. 14 a c:ros1•1eetion of a possible intpl~entation of the body 
of. the filter 56 is shown with • simple tube structure 220 ~n4 various 
la7er11 of media stuffed in the tube. Filter housing 54 •dv•ntaqeo\ISly ·is 
forrnec! within the cover ca•tin9 16 u shown in PIG. 17. However, tube 

structure 220 also could be a simple molded polycarbonate part, with a 
partially clo•ed end 222 to 1upport the -fi:lter·m•dia. In this c:ase, th• 
bottOJR of the tube contains thr~e •mall holes 224 that interconnect at 
the ~ottOM end of the tube 220 prov~ding the .outlet of the filt.&r, for 
exaple •• shown in PIG. 16. 

The filter is a••ell\bled by fi_r,t plac:in9 a •crim 226 at. the bottom 
of th1 tube. Scrim 226 is followed by a piece of elect~ostatic filter 
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media generally designated zza. !he electrostatic filter media 228 ill 

coanerc:iallf available f;retn multiple 1upplier•. De1irlble 
eharacteriatics of the electrostatic filter media 221 include a pressure - -
drop at leut one order of magnitude lower than for the hiUh effic:ieney 
membrane media•, that media 228 aelf•1eal• in&ic!e the tub• from packing, 

and. its filtration efficiency is on the sae ord~r •• the hi;b efficiencr 
llelftbran• m•&Ua• when u1ec1 in this application. Nest a treated carbon 
elemm\~ 230 ia inserted to 1at:L1fy 01"9Uic an4 inor;anic: filtrati.on re­
quireiaenta. · _-Treated carbon element 230 could. ba a Kynol fabric treated 

with sotimm carbonate, a tr•atad lynol felt or yam, or • treated. carbon• 
1oacSe4 polJUrethane faem, such •• a foam 11edia currently proc!uced. ~ 
Lewcott Corp. PotaH:luna carbonate treatment eoul.4 be use I! wteal! of 
•odi\111l carbonate to achieve a similar result for ttie treate4 carbon 
ele1nent 230. An optional piece of electrostatiC: media 232 could. be 

place4 at the top of the tub~ to act as a pre!'Utar. 

~e tube_ concept of filter 58 aU:ow• for the use of thicker media• 
in a br•ather flltar aaaeahl7. Becaue cf th• low preaau~e drop e.c:ro•• 
this me~a, 111all diuieter fil~ar a11amblies are posa.tble. For esnple, 
the filter Ulutrat•d in rIG. 14: bas a tube OD Of 8 lml, a ~ootprint of 
o.s •quare CIR and fit• in • 15 am tall disk enclosure. !'est!nv on 
prototJPe filter• h•• confirmed that hivh effic:1enc:y par~1~•t• filtra• 
tion :la po11ible of great.•r thm 99.995% af£ic:ieiLt •t over 100 times the 
desi~ flow rate. Bf£ec:tiva organic an4 .inorganic ~il~ntion et~iaiency 
ad capacity. can be achieve.! in tbil mall packa;e an4 at low cost vith 
the proper selection of treated. carbon media. 

Referring to 1%08. _ 14•16, the unique flow path for W.. tube f"i1t.er 

56 i• Clapic::te4. The outlet from the tube 111 sealed to one wall of the J>I 
lZ with a foam seal or foam tape 234. &t. th• outlet of filter SIS, th• 
aown.tream di.ftu.ion path into the file inc:lUde• • channel 236 formed :f.h 
the DI eastin9 12 and aealed with a mylar~ or copper tape 238. !h• 
channel 23& ce be ported to an appropriate low pressure region in th• 

i5:18k drive 10. For 8UJDple, .in the 4i1k t!d.ve 10 the breather filter 56 
is po~ted close to the center of the.spindle ~~aemblf 20 as lb.own in JIG. 
1. At the inl•t . to the filter 56, the inlet difJ~sion path i1 fanned 

siJailarlf vi th • cihannel 240, .~a.led v1th • mylar or copp•l" tape 238. 

Channel 240 is then ported to the outlid• of ·the file 10. 

Th• tube breather filter 56 c:c.uld be \lied JOOre conventionally J)y 

attachini; tha inlet end to th• DI casting. '?o inwre th• effecti.veness 
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of the chemical media 226, 228, 230, additional flan;es (not 1hown) con­
taifttng inlet and outlet diffu1ion paths aould be added to the top and 
1'ottcm of the tube. Breather f!!-ter 56 is simple to 11anufac:tut'e, The 
pieces of media can be punched and 1tqffed·in the tube 54 or 220 using 
automated proces1es, and adheaive/ultrasoni~ welding of the ~edia is not 
required. 

Raferrin; to FIGS. 22 and 23, a twirlpak generally designated 250 
ia shown •• ~etter packllig for an alternative long nu·row breather filter 
256. Long narrow filter 256 i• on~ having a ra~io of the dimension on 
the lldn U:i• Of naw >2~0 t;lsn.H the amalles.t dimension perpendicular to 
the aain uili of now. Tube filter 56· is an txmnple of • lon9 narrov 
filter in. which tht media i• contained in a cylinder wbieh coh•titutes a 
ga• tlov channel. 

Ad;fu1t:ment af the len;th and tightness of the twirled media 250 is 
used to meet daaired filter •peeif!eations. Pr••sure d,rop of the filter 
2&& is determined by the length of and ti;htness of the. twirlpak 250. 
capacity ia determined by the quantity of getter in th~ twirlpak 250. 
Getter 11 • medium eapable of remavin; one or more contaminating 
subste.naes fi:o• an a!rstream. Bnakthrough perfor111~nce i• determined by 
both the length and tivbtne1s of the twirlpak 250. 

Th• twil"lp•k 250 i• prepared by rolling a strip of media a~ound an 
ad.a which will baccme the axil of flow in the getter. Unlike 

convet:lonal getter pacJdn;e auch as granular carbon, the amount of nedia 
in a tv!rlpak 250 can :be varied. by alterin; the c:ampre1111ion aehie~ed in 
the twirling operation. An example of th• procedure tor prepar-ing a lon; 
narrow tube filter 256 uain9 a twirlpak follows. 

A device comprised of a twirler 258 illustrated in FIGS. 18 and 19 
an4.·a twirling template 260 illustrated in PIGS. 20, 21 .and 22 is 
utili•eCl, which allow• the ~tter Melia to be tv:li-led and then .inserted 

into the lonq narrow tube filter 256 without handl1n9 of the tw1rlpak 
2&0. Pir•t a •trip 0£ 9etter media, e.;., carbon fab~ic, ia cut 80 that 

the width i1 equal to the de1ii~d depth of 91tter -in the tube filter 256. 
Htxt tht ltn~th of the strip of gettar media ia selected ta prO"~ide the 
desired de9re1 of compaction of the media in the tube filter. The l~n;th 
ia chosen to give about 75% volume fillinq of tube cavity. The twirlinq 
template 260 consi~ts of a •lot 26~ and a cylindrical ~avity 264 vhieh 
bas a diameter· slightly smaller than that of the t~b~ filter 256 ahown in 
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FIGS. 2! and 24. The strip of getter media is placed. in the slot 262 of 
the twirling' template 260. 'rile relative position of the slot .!Ind the 
eylJ.ndric:al cavity determine U the midi• is to be twirl~d in a single or 
double 1piral. The twirl•r 258 :l.11 C:Dllpd.sed cf • •h•tt 2G6 wit;h a 
cliaeter aliglitly smaller than the c:ylincJrical cavity 264 of the twirling . . . 
~late 260. ·In this shaft 266 are mounted • pa:l.r of narrow pilw 268 
ali;n•4 parallel with the azi• of the •haft. 266. The 1pac1n; of the pins 
268 allow• them tO just slide over the th:f.clcnea1 of the getter aed:f.:u~ as 
•en in l'lG. ·2'. the ad.1 of the twirler 258 .and that of tha cylindrical 
cavity 26' in the twirling template 260 ar• aligned, ancl the twirler 258 
· i• inlerted far enough into the twirling cavity 264 to allow the pins 268 
to pus along th• fUll width o! the ;1tter •edia •trip. the twirler zse 
.is ro~ted on it• axis _to twirl the media 1trip -in~ the twirlpak aso. 
· .... a. .. Cflindric:al cavitr 264 of .the tvirlinq te111plate 260 1• then ali~e4 
with the tube filter 25&, so tt.t t1w a:l.s of both ara c:oaicm. The 
t.virlpak 2~0 11 moved fran th• a1lindr.tc:al cavity 264 of the twirling 

: template 2&0 to the de1inc1 position in the tube filter 255. The ram 
aeeLI to 1IOVe the twirlpat mar be the shaft Z&& of the twirler 258, or 

111DOtMr··properlr-•.t•e4 cylindrical shaft. If dea:lreCI, the twirlpak 250 
miy be loaded into • 1C:flindri.clll. tool for ilubsequent transfer to the tube 
filter ZS& in • separate operation. !his may be of particular aClvantaCJS 
U the. ·twirlpak 11 to be loacle4 into a tube filter which i• integral to • 
ccap1a device. ~11 might be de1ire4 in order to •eparate the 
operations ~~ hanl!lliftg the carbon 99tter 11edia frctll the f:l.na1 produce 
vbicb will ~ontain the tube filter. 

l'il~era ~•ing th• ~wirlpu,. wh:leh :ls prepan4 encl loaded in this 
manner IOet both breakthrough and pre•"'2'• drop performane• criteria. 
Breaktht'OUgh i• the ratio of the contaminant c:oncentration exiting a 
ptter or chaical breather filter (CBP) to th• conteraineht c::oncentration 
ent,l'ing a getter or CB!'. 

A series of te•t• were car~ied out to directly compare the 
performance of tube breather filter;. The pre••ure drop of 1ach filter 
••• 111ea1ured u•:lng • flew of 30 cc/min 0£ e!llan dry nitra;en. The 
pr•••ure drop of th•_ tube itsel~ and ga1 lines wer~ ~onstant and were 
s'Ubtraeted. These re1ult• are •Wmnari&ed in Table l. 
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Tube Br•ather Teat Results 
TUbe Bre•ther Getter·Height a 6.S Ill\ Nominal 

pe;a.ta f' Hee ta Meet• 
Adsor&ant To.ooJ/ at 30 cc/min ~roj ectec:l pressure 
Material To,llJ (in H20) . lf1ti1D1 criteria 

Aat. carbon 
0.78 0.055 Yes coated form Ho 

Act. carbon o.sg granule~· 0.055 NO Yes 
Act.cat"Don 
felt 0.82 0 .. 13 Yes No 
Ac!t~ Carbon 

:t0.82* 0.21 Yes* Ho ·fabr!e 

.lat. carbon o.o& Yes twirlpak O.BO Yes 

A• u1ed !ri Table 1, '1'0.001/To.m i1 a rneuure of the effectiveneas of 
contact of· the airstreo with the media. In the case of the f'oam, the 
contac:t was excellent,. resulting in an exeeUent •harpneir& or large 
ratio~ but the total capacity anc:l lifetime were Yel'J' low although the 
loading of carbon on the:foaza was reported by the man.ufacturer to be th• 
maaianlnt aahievule. Delta P is the pressure drop across th• two 
e1ect.roatat~~ particulate filteri plus the adaorbant media. llelta p does 
not include the pressure drop acro11 the diffusion channels. rrojeeted 
lif•ti11'1• is based on both the tilae to reach the clip level end critel'ia 
which are file specific:. Clip level is the 111aximum level of breakthrough 
vbic:b vil.1 ~ve the vetter or car a desired performance level. 
Breakthrough wa1 not te•ted for activated carbon fab~ie but would be 
eapeeted. to pertona •• well or better than activated carbon felt. 
*Pr~jec:ted date baaed on other reaults. 

While the inv•ntion has been described with reference to details 0£ 
the illustrated em'boditnants, th•se details are not intended to limit the 
scope of the invention a1 defin~d in the appended ~laims. 
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i. A data 1torage disk drive comprising1 
at lea1t one diak surface •oun.ted for r~tation about a •~inclle 

•Otor shaft1 
at laa1Jt one data transducer h11d for reading and/or writing data 

to reapactive disk •~faee11 
·an actuator for movin; 1aid at least on.a da~a tranaducer head 

acro11 reapac.tive disk surfaces r said. actuator including an actuator 
bearing •haft1 ana 

a device enclo1ure for enclosing said at least one d11t •urf•c:es, 
•aid. at least on• data transdnc:er haa4 Uld •&id ac:tuatar, ui.4 ckviee 
enclonre .tnc:lucli.Jr.g clia-cut generated predete~d sero draft 
veometrie• for aountih; said spil'idle motor· shaft and ••id actuator 
bearing abaft. 

2. . .a data atOrage di•t drive as recited in claim 1 ~herein said 
actuator further :l.nclu~ a first pole-pi•~• magnet a11*mbly and a 1econ4 
pole-pleee 111gnet assembly mounted by said die-cast generated 

! 
predetendn•cl zero draft ta•ozaetries. · 

3. A data storage disk· drive u recited in elaim 1 wherein •aid deviaa 
enclosure c=Priae1 a base ea1tin; and a cover cast:l.ng, each having a 
mating 1urta~~ along the length of the· device form factor • 

. 
&. A data storage di.Ilk drive a1 r1eited in claim 3 whereill ••id ·b••• 
c:a•t!ng :lnclude• each o~ •aid die-c:11t generated pradeterain•d aero dr•ft 

gaalll9tri••· 

s.. A dat:a 11Jtor-a99 disk drive as recited in cl11:lm 3 wherein •aid 
plv~µty of cU.i:Jc •urfaces and spindle motor shaft are mounted. an •aid 
baae c:uting at apac:ad apart location• and are removably po•itionad for 
independent. 1a.sembly and re111oval with Hid base ca•t:lng of tho disk 
driv•. 

6. A data storage disk drive &11 recited in cl.a.~ 1 wherein said devic:e 

enc101uro inc:lude1 1tructure for·· 1oc:1tin; ed. reb.inin; alactrical 
connectors for conn•ction with electrical component• mounted eateriar of 
••14 enclosure~ 

I 111111111111111111 1111111 1111 
* C L M S * 



•· 

19 

'1. A datt. atoraqe diak drive as recited in claim 1 further inc:lud.es a 
~reather filter and wherein said deviae enclo1~re include• an integral 
diffu1ion path for controll:ln; ai,flow to said breather filter and an 
:lntegral ~bannel for controllin9 airflow from •aid breather f~ter to a 
pndetennin•d region within Hid encloaure, 

8. ~ data •tora;e disk drive •• recited .:i.n claim 1 wherein said 
actuator includes • flex cable fot1ned in an. S•shape £or supportin9 ~rm 
electronics. · 

9. A data storage disk drive •• recited in claim 8 further inclvas & 

cwlt7 .. defin1n; member positioned within said 15-•hapa for rece:lvin; . . . 
c:01Dponent1 of 1aid ara electronics. 

10. A data 1tora;e disk drive as recited in c:laia 1 wherein aaid devic;e 
enclo•ure 111 formed of an aluminU!ft JR& t&?'J.al. 

11. All arm e1ectron!c1·aupport for u11·w1th an actuator in a data 
racording disk file of the tJPe havin~ at least one magnetic disk 
providing at least one di.ta disk aur!•ee mountecl for rot•tion about an 
W. arid adiS actuator supporting at least one 11\&gnetic tran1ducer for 
movement about re1pectiva data disk surfaces eeaapris.f.n9s 

• molded 11embar defining cavities for receiv!n; a plurality of 
electrical c~nent•1 

a flex ·cable including en S•1hapad folc1ed portion for containing 
••id molded llalbtlr •ncl for aount!n; eleatr:lc:al camponent1' ad 

said •olcled member including at least one locatin9 pin cooperating 
•itb aaid·flex c~le and th• actuator for loeating ••id cavities with 
said electr:l.eal ccmponent• and for locating and.mounting the arm 
electronics support with th• actuator. 

12. An arm elec:tronies support as rec:lted !n c:la:lll 11 wherein 1a!d flex 
cable further include• • portion for attachment to a voltage re£erence 
potenti•l. · . 

13. An arm electronic• support;aa recited in elailn 11 wherein ••id 
eleetrical oomponent• are spaced apart from the aotuatcr by •~id 
eooperating molded mellll>er and flex cable folded portion, whereby thermal 
isolation of the actuator from said electrical component• 11 proviaea. 
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14. All actuator for uae in a data recording ~•k file of the type 
bav~g •t least one niagnetie di1t providing at leaat one data c.Uak 
surface mounted for rotation about an azi1 and.said actuator including 

an actuator arm assambly for •uppprtinv at lea1t one magnetic 
transducer for movement aero•~ respective data disk surface.• cc:=Prising1 

flex cable circuit means for providirag a predeter:mined voltage 
reference potential and including a solder pad connected to said 
prec!etermined voltage reference potential1 and 

voltage reference path means from applying 1aid predetermined.·· 
voltage reference potential from said flez cable c:irc:uit naeall8 to th• 

actuator arm •••embly inc:lucling .an electrically c:on&sctive •eaiber having 
• por~ •nppaf ••id •older pal! ea u opeain9 for rec:•iviD; • bearing 
attach faataner, whereby ••id member portion i• •alderecl during •••embly 
of tbe clata recoraing clisk file. 

15. Ah actuator as recited in claim 14 wherein said electrically 
conductive member ii a coppir tab havin; a pair of •!lllD•tric 1lot1 
•JllllHltrically proviae4 around ·aaidbearbig att•ch fa•tener receivin9 
opening. .·· . . .. 

16. J.l m•'llft•tic: storage disk drive having a •pindle Which 1upport11 at 
l•••t one disk Jiaving at lea•t one aagnetic;" cli8k aurface to f'om a 
apincUa •••ably !or rotauO~ of •aid at l•••t one di•lc 1urface about an 
axis and. a rotazy actuator whic:h •uppa~t• at l•••t onamagnetie 
tran1ducer fo~ moYellent about respective· disk 1urface1 compri1in;s 

· a base casting :lneludin; preclet1rminedTegi•tration •urface1 for 
raountl!ig said •p:l.ndle end 11id rotary actuator ancl having a 1111tin; face, 

. a cover C11a1ting bavin9 a mating face: ~or angagbg •dd. bu• m.aU.nq 
face ta define a driva enclo•ure for enalo•ing 11aicl spindle, •aid at 
lea1t one disk surface. ··•:I.cl at laa1t one data transducer head and. ••id 
ac:tua~or1 anc! 

•d.cl baile aaating anll ••ia cover ca1ili9 inaluding structure eor 
locatin9 end retaining electrieal connactora u•ed for connecting to a 
planar eleetronica card la~ated outside the driv• enclosure. 

17. A ma;netic 1toraqe clisk dtive a1 recited in i:!lairn 16 further 
~ . 

include• c:onnec:tor retainer ma111u1 coopora;t~g with aaid b•11e c•11tini 
str\lcture for 1ec:urin9 a apindl.e motor connector to •~id base aastinq. 

18. A M•;n•tic storage disk drive as recited in claim 17 wherein ••id 
connector retainer means further include• re;iatration 11ean11 cooperating 
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with aaid planar electronics card for positioninq said tpindle 11\0tor 

conn•ctor with said planar electronics card. 

19. A magnetic 11tor1.;e di1k drive 11 recittd in clairl 18 vher:ein said 

reoistration mean• inalude1 an-outwardly extending loeatinq po•~· 

20.. A 111agnetic storage dbk drive 118 recited in claim 16 further 

include• unitary bracket 1111.na for cantaininq and positionin9 a data 

cable ana a data connector. 

21. A Mgnetie •torave dbk, drive as recited in claim 20 wherein said 

·.unitary bracket rnaana incluclea a um.tarr member having • forYaJ'Clly 

portion extending through a feedthrougb opening in said cover easting for 

pa1it:l:ozdnv said data connector in operative relation to •aia planar 
electroniea card. 

22. A magnetic stora9e disk drive aa recited in claia 21 vhereil'l said 

fonrarQr •xtending portion defines positioning rails rec:e:ived within a. 

pair of guide •lots farmed in the ca1t eover. 

as. A magnetic storage disk drive as recited in clam 21 further 

include• a·•eal received "ith.in •aid f~tdtbrough opening. 

24. A IMliZ'etia atot&9a diak drive aa recited in claim 20 wherein said 

unitary bracket 1ne1ns ie a one piece folding part. 

25. A magnetic storaqe disk drive H recited in claia 20 wherein said 
wd.tary br&c:ket mean1 is formed of nylon m.tat.eria.1 .. 

ZI. ·A magnetic storage disk drive hiving a •pindle vhieh support• at 

l•••t one di•k havin9 at least one ma;nttic disk •~rface to .fona • 
•Pizidle asatlably for rotation of said. at least one disk surface about an 

axis •nd a rotary •ctu&tor ~hich support& at. lea&t one magnetic 

tr•naducer fo~ movement about respective disk surfaces, comprising1 

a housinq assembly fo~ mo~ting said apiridle and ••id rotary 

actuator and havinq a matinq facer s&id housing •s•embly defininq en 

enclaaure for enclosini 1aid spindle, said at least one diak 1urf~ce, 

••id at leaat ona data transducer head and eaid aetuatcr1 and 

a breather filter .havinq an inlet for receiving air from outside 

•aid enclosure and an outlet for ptovidinq filter•d air inside said 

enc:lo•urer said breather filter havi..~q an elongated shape for eontaining 
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at la .. t one filter electro•tatic media element ano at least one 
activated carbon filter element. 

27. A llla;netie ltorage disk drive a1 recited in ela:lJR 26 ~erein 1aid 
breather filter :l.11 located in.an elongated cav:l.ty·forme4 in •aid cover 
caatin;. 

z•. A magnetic 1tora;e disk drive •• recited :l.n claim 26 wh1rein 1aid 
ccrwar caatin; inc:lud.1• an :lnte;ral cliffU1:l.on path east h the cover·· 
C&•Uftg :for controlling tha fiaw Of air into the bre&ther•filter. . . 

29. A magnatic 1torage dilk. drive &1 recited in c:l&ill 21 vhare:ln aaid 

cover c:aathg inclucles an integral diffUsion path ~••t in the aover 
cut!n9 .for controlling the flow of air froin the broatber•filter into a 
lov-pre••ura r~oion within •aid enclosure. 

~o. Aagnetic storage di.ale dr:Lva·as tec:itad :In claim 26 wherein said at 
i.ea1t One activated carbon filter element is c:ailed :ln a tpira1 defining 
fl' twirlpat .. 

11. ·· I •gneti-c 1tora~ cl.bk driv• a1 reeiteil !n c~im 30 tthere~ 11id 
tvh-lpak h•• a •elected len;th an4 ti9htn.aas for • prec!etend.ned 
breakthrough parforiwlee anc1 • predatend.nad. pra1aur' drop of iaic! 
llreathe~ fi1ter. 

32. A aagnet:l.c: storave disk drive aa rec::J.tecl in claim 26 wherein 1ai4 at 
~ast one activatecl carbon filter eleiaent i• a Kynol .fal>ric, felt or yam 
t:na~ed. w.i.tb •odium eai:bonate. 

33. & 1nagneth atorage diak drift •• recited !ft claim 2& 'fhereln said at 
laa•~ one &etivate4 carbon filter element ia a treatec!'carbon-1oa4ed 
polj'grethane foam. 

34. A magnetic storage dil1c drive as recited in claim 26 'Wherein ••id et 
le••t one activa~e4 carbon filter e11111ant i• ~.Kynol fabric, felt or r•rn 
treated vith pota1•ium carbcnat;.. 

35. A magnetic storage di1k drive substantially as hereinbetore 
de•eribed with refarencie to the drawin;a. 


