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StaUcnlRB AH1> INCLOSURE ASSIMILY FOR I. DJ:SK DRIVI 

11ckqroynd of thp invention 

l. Field of the Invention 

S The present invention relates to 1 direct acc111 1tora9e device 

10 

(DA.SD) and, more particularly, to improved electrical and mechanical 
1tructures and arranvements and enclosure •••ell!bly for a hi;h performance 
small fom•fac:tor di•k drive. 

2. Description of the Prior Art 

Computers often include auxiliary memory storage \lftits having media 
on whic:h data cua be written arad frOlll which data can be r.ead for later 
u1e. Di•k drive• ineorporatin; •tacked, comiaonly rotated ri;id ••gnetic 
di1ka are ~••d for 1tora;e of dat.a in maQnetic form on the disk 1urfacea. 
l>atl 11 rleorded i,n radially spaced data information. tracks arrayed on 

15 the •urf•~e• of the di1ks. Transducer head. driven in a path toward and 
! i 

avay from the drive uia write data to the disks and nad data from the 
di•k• .. 

Di•k drive dillen•ion• are normally lillited by a form foetor, an 
inclU•try atandard of length .. v.tdth and height diaension•. As di•Jc drive . ' 

20 device for11 factor• becOMe inere11in;ly smaller, electrical connections 
to the using system can utili&e an increa1inqly greater portion of the 
dev:Lcie form factor. ln addition, th• device interface .nd power 
eonneetors used. and th• placement of these connectora within the device 
fona factor results in indu•trr standard ele••nt•. the reaultin9 ri;id 

25 inclu•try standard• provide significant geometrie caa1tr1ints on future 
modal• of • given product !a111ily or &et. 

Hiatoric:ally in u•ll DASD 1s, S 1/411 and 111aller, a diak drive 
enclosure for a heed/di•k a•aellbly (HDA) ia fitted into a metal frame 
C0111111only called • user fl:'ame. 1'h!s user · frua." i• typically an e.luminum 

30 die casting or fonned from a ah~et metal stamping._ Generally~ an H!>A is 
•tt•oh•d to the uaer frune via thr•• or four reailient vibrati0n 

i1olatora or shock mount1. For these is~lator1 to be effective, space ia 
required betYeen th• HX>l and the user frame t.o allow th• HJ)A to 111ove 
freely in response to external vibration or shocks. Threaded hole• are 
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provided at standard location• in the right and left sides and tha bottom 
of the user frmtle tor attacbinq the diak drive •••emblr to the uain; sys­
tem box. Therefore, the uaer_frm• become• firmly ll\ounted. to the usinq 
sy1tu box, bu~ the HDA is both electric:ally anc! meehan!eally isolated 

S via the vibration/shock 11ol•tor1. When 1na;neto-resistive (MR) heads are 
used within a file, electrical isolation is required babreen the HDA and 
the user frame. With aallar form factor disk drives, .space constraints 
also restrict the use of resilient vibration i1olator1 or 1hock·mount1. 

Other basic: problems in a small form factor disk dri•• include 
10 tpace for electronics and the cost. When llll.;hato•re.ai1tive (Bil) heada 

are u•ed Within a fil•, • veey low amplitude •ivnal i• provided ao that 
&Jl'flific•tion i• requi~ed as early •• possible in the electrical path to 
prevent picking up unwant•d noise or causing •ivn&l degradation. 'l'he 
required amplifier cireuita in the data channal, impl .... nted by an 

15 integrated circuit, require external capacitors for tun:l.n; and noi•• 
filttring. With a 11Hll form factor, the •urf•ee area on the actuator 
availeble for •upportinq required arm el1ctroiiic1 ii limited.. In knovn 
arrangaenta, camponen.t1 ara mounted on a flex cable father away from the 
actuator. This conventional arran;ernent would adversely impact 

20 performance with the Hll heads. Other known arrangements ute expenaive 
llNl.ti#layer ceramic or flex p•tkaging to allow })uried lines and vias. A 
n••d exi•t• for a cost-effective, efficient.and reliable packaginq 
arrangement for arm electronics. 

When magneto-resistive (KR) heads are ua•d within a file, 
25 tran•ducers and disks must be bald at tht 11me electrical potential. 

Known small form factor diak drive& have pro~idad.a conductive path from 
the flex circuit to an actuator comb through a mount~; screw. A need 
exi1t1 to provide a low coct manufacturable elec~rical path from the flex 
circUit to the comb. 

30 Typically, ele~trical connector• have been regi•tered ib place by 

potting or 9luing tham into hole• of the baa1 ca1tin; pl1te1. Th11e 
approache• require a slow labcr-intentive proce•• in a clean room 
•••embly to •ecure and •eal the:openino around th~ connector or require 
an add1tional ~onnector on th• in1id• of th• diak enclo1ure. Often • 

35 _data c•bl• eait1 the di•k enclosure to transmit read/write head sion1l1 
to a card assembly en. the outside of the dist ehclosure. Typically the 
data cable extends alonq a smooth surf ace of the baae and is aqueezed 
between the surface and a rubber gasket. lxtendinq from the device 
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enclosure i• a dangling data cable that i• • source of damage during 
asselllbl' and that doe1 not lend itself well·to automated assembly. 

The 1Pindle motor assembly is driven by 1ignala from a card 
a119lllbly on the out1!de of the disk enclosure. Typically a flex cable is 

5 u•ed to carry 1ign1l1 to the spindle motcr. Thi• 11selnbly process al10 
ia difficult to autamate and susceptible to damage during •••embly. 

A mechanically stable enelo•ure 1trueture is required for th• disk 
drive. Hountinq 1urface1 for _spindle •hafts, actuator shafts and 
actuator pole-piece• have normally been qenerated bf a macb:l.ninq proce•• 

10 · for th• di1k enclosure {DB). The machinin9 proeeas ia time conaumin; and 
eKpeft8iv1. 

Magnetic disk drive asselllbl:.Les require make-up air to compm•ate 
for amall, slow leak• in th• enelosure, and to adjust to environmental 
temperature and pressure chang11. The coaaponents inside the dr~ve are 

15 very ••n•itive to contuinant1 that can" be eaaily introduced by •n 
incomiftg air stream. The•e contaminants include 1mall particle~, or;anic 
vapor• ud inor;anic ;aae• containin; ionic acids, All of these 
eomponents ~•Y be present in the 1urroundinq ambient air from Yhich ·the 
maJce•up air is drawn. 

20 Traditional filters have concentrated primarily on capturin9 
particulates from the incomin; make-up air. Howev•r, more recent desi;n• 
have .incorporated elements to remove the other components. The addition 
al filter elements for crqanic1 and inor;anic1 require• 1dditional 1paee 
which ~ecomes increasinqly difficult to find as disk drive enclosure• 

25 become smaller. The filter functions become 1eparated into several 
stages, which are combined together either on ·top of, or alon;•ide, one 
another. 

J>i•k drive d~··i;ns often .inaorporate a brecther port to relieve 
pre11ure diffarential• and provide a controlled 1ource of make•up air in 

30 th• evant 0£ leaka9e. Breather ,fil.t.era provide filtration for par­

ticulates and. increasingly, fo~ environmental chelftic•l• sueh as 
pla1tici1ers and corrodenta, Theae· filters COl!llftOnly contain a hi9h 
efficiency particulate air (HEPA) filter medium to remove partielea from 
the air P•••ing into t.he drive through the breather. A typical target 

35 efficiency for this ~•di• 11 99.97\ of particle ~.3 micron. A breather 
tilter _i• de•igned to be the preferred point of entry of air in.to th• 
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drive and thus mu1t have a low preasure drop, a twic:al specification i• 
0.1 in. of water at 30 cc/min. 'l'be relatively high pre1eure drop of HBPA 
••die requires that a reiati•ely large area be eJlllloyed. 'l'he diameter 

for the media disk for 1m1ll drive breather l:l.lter1 !1 COllllonly 18 ... 11 mm. 
5 lllPA media uaed in such filters are either micro-fiber 91••• or expanded 

PTl'I. Typical thicknaaa of these ii ~0.5 mm.. For chemical c:laanaihg of 
the eir entering the file,·a layer of permeable chemic:ally active media 
is plaeed in the breather directly up1tre1111 of th• HltA aedi\llll. 

One known breather filter design diecloaed in.U.s. latent No. 
10 5,030,260 ha• shown that the a:lrnow path throu(ifh the filter bas a very 

significant illlpact on the performance and capacity of th• elaentl which 
rell\ave organic• and acida. In that daaip, the ve••try required to 
.impart the proper airflow through th• fi~ter positioned the up1tremn and 
dcnrn~tream dJ.ff\.laion paths &lon;s:l.d~ th• filter cbuber. 'Ebi1 added 

15 greatly to the overall aiae of the filter. lt also required • relatively 
large flat area for mountin;. 

SUMMARY er THJJ lNVm:tOH 

It is a principal object of th• pre1ant invention to provide a high 
performance disk drive that overcomH many of the di8adVantaqe1 of prior 

20 art arrangarHnta. Other important objects of the invention. are to 

provide a diak drive enelosure :incorporat:ln; 1pecial ge0111etri11 generated 
•• aero~4raft aurfaees in the die•castinv proeess that alilainate the need 
for machined •urfaces; to provide • cli•k drive enclosure 'incorpor•tin.9 
structure for locating l.?ld retaining electrical connector• u1ed for 

ZS _ccmnectin.9 to a pla'nar electronic• car4 loc•t•d out•i4a th• a~iv• 

anclo1ure; tc provide an integral housing tor a breather filter an~ 
airf~ow chann•l• ·fo~ re;uletinq airflow througbou~ the brea~er filterr 
t.o provide • diak drive including a law cost, •••ily manUfacturabla 
electrical path from a flex circuit to an actuator cOlllb 1 to provide a 

30 di•k drive inclutin; • unitary m•rab•r for cont•ininq and poaitioninq • 
data c~le ~elative to • b.,• enclo1ure and for •ealing an interface 
between • data eable connector and • cover enalaeu~•J to provide a diak 
drive inclucling a connector re~iner for retainin; anc! 11ecuring a power 
aonriect.or to a base enc101ure1 to provide a di•k. drive 1.ncluc'fin; a low-

35 coat, afticient and effective aupport arrangement for po•itionin~ arm 
alec~-onica, and to provide • cli1k drive including a breather filter .for 
efficient remc:wal of contaminant• in the 11ake•up air •tream having a 
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conipa~t thape and being easily automated; and to provide such a disk 
drive sub1t1ntially without negative effects •. 

In brief, the objects and adv1ntage1 of the pr••ent invention are 
achieved hy a data storage di•k drive havin~ • spindle which •upport• •· 

5 plurality of diek• having at least one magnetic di1k surface tc form a 
1pindle 11sambly for rotation of the disk surfaces about a conmon axis 
an4 a rotary actuator which support• magnetic transducers for movement in 
unison about respective disk 1urfacea. The di1k drive includes • die­
ca1t disk drive enclosure including die•caat venerated predetermined zero 

10 draft pOIAetri•• for 1110\lntin; the spindle motor shaft and the actuator 
bearin9 1haft. The encla1ure include• a base easting and a cover 
casting, each casting includ:l.n9 structure tor loeatin.9 and retainin9 . 
•lectrio•l col\nector• used for eo1U1ectin9 to a planar electronic• card 
loc:ated out1ide the drive enclo1ure~ The disk drive includes an 

15 effective and easily manufacturable electrical path from a flex circuit 
to an· actuator comb. The dbk drive include• a tubular chesnical breather 
tilter arranqed with integral diffu1ion ch1nnels formed in the ~over 
casting. 

BRISP »ISCRIPTlON or '1'HI DRAWING 

20 The present invi:.ntion., to;ether with the above and other objects 
and advantages, can be1t be unde~1tood from the following detailed 
description of the embodiment cf the invention illu1trated in the 
draw:in9, ·vhereina 

JIG. 1 is an ekploded perspective view of a hi;h performance disk 
25 drive of the invention, 

FIG. 2 is an explode~ perspective view of a baae castin;·and a 
pole-piece magnet asse~bly of the di1k drive of FIG. l; 

FIG. 3 is an exploded p1r1pective view cf a cover auba•1embly and 
t!lt~r arrangement of the di1k drive of FIC. 11 

30 JIG. 4 i• • aide vie• of t.ht cover eubaHembly of the disk drive of 
:FIG. l.1 

rto. ! is • fragmentary •ectional view taken along the line s-s of 
FIG. 4, 

FIG. 6 ia •bottom perapeetive view of.the di1k drive of FIG. 1 1 

35 VIG. 7 is an enlarqed explod1d perspective vie~ of a spindle motor 
connector retainer assembly of th• high perfonnance di•k d.t"ive of FIG. 1, 
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l'IC. 8 i11 an. uploded perapactive view of the spindle motor 

connector retainer •••e!ftbly together with a card assembly of the hivb 
perfonnan~e disk drive of FIG. 11 

-~Ia. 9 ia a fragmentarr 1ect!onal view illu•tratin; a apindl1 motor 
S connector retainer a11811bly mounted in a pocket cast into a ba1e of the 

high perfonnanc• cU.1k drive of rIG. 11 

PIG. 10 ia a per1pactive view of a preferred data cable guide and 
•••l •••ably of the high performance disk drive of FIG. 11 

no. 11 11 an explode4 perapactive view of a triple fold dynuic 
10 fl.ax cable for niountinv &l'lll electronic• of th• high performance diak 

dd.ve Of J%C .. 11 

FIG. 12 is a fragmentary 1:1.de view i.µ.uttratin; the triple fold 
dynamic fles cable with an actuator assembly of the high performance disk 
drive of r:ra. 11 

15 JIG. 13 is a ~rcgmentary aplodec! perspective view illustratinq a 
voltage reference tab removed from anc1 11•embled with the actuator 
••tembly of the hip perfonumee disk drive cf FIG. 11 

FIG. 14 is a 1acticnal view il1uttratin; an •lt•rnative tube 
~reather filter, 

20 FIGS. 15 and 16 are toP and bottClll plan views , respectively, 
illustrating diffusion paths of the breather tilter of PIG. 141 

rta. 17 i• an enlarqed fragmentary top view of a cover illu•tratinq 
• tubular breather filter in dotted line and ca1t dif.fusian channel• with 
arrows indicatin9.airflow path of the high performance dialc drive of FIG. 

ZS lt 

FIG. 18 i• a top plan view of • twirler toolr 
FIO. 19 11 a •ide view of the twirler tool ot FIG. 18r 
PIO. 20 is • top view 0£ btirler t111Plate u••d with the twirler 

tool of 1"IOS_. 18 and 19 for prepa.ring a twirl.paJc ;etter for a. breather 
30 ·filt•r1 

FIG. 21 i• a side view of the twirler template of FIG. ZO Yith 
internal detail• 1hown in dotted line1 

r10. 22 !a an end view of the twirler template of rzo. za with 
internal details shown in dotted line 1 

35 JIG. 23 i• a sectional viav ot an alternative tube breather filter 
arranged in accordance with the invention1 and 

WIG. 24 i• a sactional viaw taken alon; the line 24-24 of tlw 
alternative tube breather filter of FIG. 23. 
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DETAILED D!SCRI'1'ION or THI PRBF!RRID IHBODIHENTS 

·aefarring now to FIO. 1 of the drawing, there is shown •~ exploded 
perspective view ot a high performanct disk driv• unit designated as a 
whole by the reference character 10 and constructed in accordance with 

S principle• of the praaent invention. Disk drive 10 include• an enclosure 
atructura 12 produced by two matin; aluminu'm die castings 14 and 16 which 
meat along the length of the device forlll factor. The1e are rafer~ed to 
as 1 base caatinq 14 and a cover cast:ln9 16, re•pectively. 

111a easting 14 hou1as all .functional element• of the device 
10 enclosure 12, including a 1pindle/motor asaenibly 18 and the actuator 

a1aenablf 20.. In addition_, an outer diameter (OD) c:r••h-stop 22, an inner 
diameter (ID) cra•h•stop/homelateh 24, and a recirculation filter 28 
re1ida within. the bate casting 14. ~ec!rculation filter 28 received 
within baae castin; openin; 29 for filtering the enclosed air volume with 

15 the clbk drive 10. The physical dHign ii 1ueh that the actuator aa­
•embly 20 or •pindle/motor assembly 18 may be inatalled or removed from 
the e1~clo1ure independently of one another and in any preferred •equence 
for aas•mbly or'rework purposes. 

It •hould be noted that di•k drive 10 is arranged so that the need 
20 for utili1in9 the entire form·f•~tor len;tb for the structural enclosure 

12 for th• produet ~· el:lminat•d. Disk drive 10 involve• reducing the 
eenterline distance between _the disk •pindle and the rotational axia of 
the actuator 1y1tem, reducing the di~eter of the bearing system employed 
far the actuator, end changing the 1kew·an9le/qap radius cf the actuator 

25 •y•t•m ta allow full utiliaa~ion of the disk •urfac••· 

Referring alaa tc FIG. 2, unique features a11ociated with the base 
castin; 14 include zero-draft regions providing very precise reqistration 
•urfaces, qenerally designated as 30, 32, 34. 36, 38 and 40, generated in 
the die-casting process. Each end of a •pindla •ator 1haft, generally 

30 · deai;nated as 421 is received by the registration surfaces 30, 32 and 
••cured to the base 14. Reqia~ration surf1cea 34 •nd 36 mount an 
actuator bearinq cartridqe shaft '4. Registration surfaces 38 and 40 
prov.id• mountin; pad& for an upper VCH pol•~pieee 11&1JD•t ass•mbly 46 and 

35 
• lower Val pole-piece m•gnet 111embly 48, re1pect!vely. The upper VOf 
pole-piece magnet a&sembly 46 is seeured to the baae castinq 14 by an 
adhesive. The.lower VCK pole-piece ma;net a11embly 48 is attached to the 
base by a teries of bolts 50. 
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Thi• unique feature of the invention eliminates the need ta produce 
the r•;istrat:lon •urfaces through the proce•11 of machining and 11ubaequent 
deburr:Lng activities_ as he• bee the prac:tie!!!I on all known prior di•k 
drive products of this type. Vie of th• die•cattin; proce•s to venerate 

S the registration surfaces 30, 32, 3•, 36, 38 and 40 reduc:e• the coat of 

11achiniq. 

•••• ca1ting 14 ia confiQUnd •• one half of tha enc:losura 
1tructure 12 for.housing all f'Unetional elements of the device 10 to 
provide the ;reateat po11•ibl• dimensional stability for the critical 

10 operati~l parameter•, since the number of joint. subject ta dia­
placement and distortion are min:lmiaed. Thi• al.so ensures the be1t 

posaible performance under changing thermal end vibrational eoncliticms of 
th• deYie• 10. 

Referring al•o to FIGS. 3 .. 5 and 17, unique featar•• of the cover 
15 c:uting 1&. :lnc:lucle a perforatecl rio struc'tve ganet-aUy deai;nated. 52 

lonna4 above h~·pO,,er· electrical modUJ.sl to facilitate air~flow and 
convective heat tra,1fer to the airatream.. A cut or IN.chined cavity 54 
••rv•• •• an integral housing tor a breather filter 56 illustrated and 
described with r11pect to 'IGS. 14•17 and .an alternative arrangement vith 

20 reapect to FIGS. 18•24. '?be catt or machinec! cavity 56 eliJDinatet the 

need for a •eparate conventional breather tilter bouain;, •uch •• some 
form of pl••tic·~·•ing, thereby eliminatin; unnecessary product expense. 
Breather f Uter media 56 can be stuffed into cavity 54 in the cover 
eaat:ln; 1& without need to fasten or bond any adclitional hou1ed elements 

25 into place • 

.an inte;ral cliffu1ion path 58 is cHt in the cover casting 16 for 

controlling th• flow of air, indicated by arrow• 521., into the breather­
filter 56. An inteljll"al channel 60 of eontrolled cro11•1ectional area is 
also incorporated into the die-caatin9 of the cover casting 16 to 

30 revuJ,at• and direct the air1trea111, inaicated 'by arrow• SZB, from the 

breather-filter 56 to a low•pr•••ure regioft in41cata4 generally by 62 
(l'IG. 3) near the oenter of the totatin9 •pihdle syatera 18. A fil.11 64 
covering channels SB and 60 includes an air inlet-hole 66 aligned with an 
inl•t to channel 58. By incorporating the ifttegral diffuaion path 58 in 

35 the cast ;ae11atry, the need to produce tho•• feature• in a aeparat• 
c:omponent securecl t.o the device ia eliminated. Th• czonfi;urat:loii. cf 
channel 60 en•ure1 that the point of lowest pre•sure of the file 10 is 
• ...,1oyed ta draw air through the breather filter 56 which provide• th• 
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needed perti~ulate and chamieal treatment of the air1trearn. for all air 
drawn into the device, and greatly reduces the potential for air to be 
drawn into the disk driva·10 through any alternate path of fenestration. 

Referring now to FIGS. 1. 6 and 8, base caatin9 14 provide• a 
s locational and retention structure ;enerally designated 72 for an 

electrical connector 74 connected to a spindle motor 76 via a flex cable 
78. Cov•r casting 16 provide• a locational and retention structure 
generally deai;nated by 82 for an electrical data or actuator flex cable 
connector 84 for 11\Ultiple re•d/write transducers or heads 86 vie a flex 

10 ellbl• 88. The1e function• greatly simplify the manuf•eturing process of 
inmtallinq or rcnovin; from th• d1vie1 10 a set of electronic• carried by 
•planar card 90 (FXG. 1), since it i• not neceaaary for the assembler to 
qr••P or otherwi1e handle electrical connector• during the process. 
Havin; reference to FIG. 8, a.po~tion of the electronics card 90 i• shown 

15 with the baa• ca1tift9 14. To install the electroliic1 card 90, the card 
90 is •ligned with the 1111iltance of fJUide featut"e~ 92 in~orporated in 
the card 90 and then th·a card 90 is pu1hed down into po1ition, with 

necessary electrical connection• made to the motor conneC;tar '' housed in 
the ~ase ca1ting 14 via terminal pin• 94. Nece11ary electrical 

20 conneetion• aimil•rly are made to the actuator flez cable connector 84 
housed in the cover casting 16. The electronic card is secured in place 
to the base 14 with • •et of 1er1w1 {not shown) received through alic:ined 
apertures 96 and 98 in the card 90 and baae 14. 

The base ca1tin; 14 and the cover casting 16 are contoured to 
ZS provide a localized well generally deaignated 100 by corrt1ponding 

re9ion• 102 and 104. Localized well 100 accommodates add1tional height 
requirements a••oeiated with the spindle •otor a11embly 18. Al best seen 
in FIGS. 1 and 6·8, the spindle motor 76 includes a flan9e 106 for 
•upporting a stack 108 of cliak• 110 ind a lov1r portion 112 below the 

30 flange 106 extending within the loeali1ed.well 100. The localized well 
100, defined by re9ions 102 and 104, is located and Minimized in aize to 
minimi1e the areal reduction available to the planar electronics eard 90, 
and al•o providu a ribbed 1tif,fenin9. effect ·tn the z:e;ion of the •pindle 
•Y•tem 18, which further enhan~e• the dimensional- stability of this 

35 critical re9ion. An aperture 114 ia pro~ided in th• card 90 

corresponding to the localized well 100. 

Localized well 100 h•• a bell qeometry to facilitate sealing of the 
disk enclosure 12 which is further provi~ed by a ccpper-film·tape 116 
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encirclln9 the di1k enclosure 12 around the length of th• enclosure at 
the ••ting line between the two ca•tin;• 14 and 16 a• ahowtl in FIG. 6. 
Tb.1 two matinq caatinfi 14 and 16 are registered and •ecured together by 

two fastener• (not 1hown} receiYed throu;h corresponding apertures 118 

S and 120 in the base and cover castin;a 14 and 16.. 'l'h• fastan.~r receivinq 

aperture• 118 and 120 are lac•t•d at each end of tha enclosure l•ngth to 
draw the halves together a;ain•t. a sat of thr•• 11atchin; pa.di 9ener&lly 
d••i;nated 122. The three-point syat:em 122 minild.••• cliitortion effects 
impoeed on the mating halves 14 and 16 when the fa1teners are tightened, 

10 which could create a1sembly stresHs in the a111mbly. Altembly stre11ea 
can contribute to performance 4egra4atian durin; file operations and 
often lead to prodg~tion yield prohl1m1 and cu1tomar quality problems. 

Both ca1ting1 14 aru! 16 incorporate localised contouring to 
accommodate geometric 1pacing requiremeht1 for th~ mating el•ctron:Lc:a 

15 board 90 to provid• optimal use of the device •patial envelope for 
functional component• of tlia di1k drive 10 bo"th ~ternally and externally 
to th• GJ.1k enclosure 12. 

B~t.h castings 14 and 16 are eonfi~red u five•sicled elements, with 
th• open face representin9 the mating •urface between the two halv••· 

20 Thi• confi;uration results in a grHter structural stmility and in• 

tegrity than ii a111ociated with plaee, ·t\lbe or box cleaigna due to the 

r~inforcin9 nature of the five•1ided box d••i9ft. and the lack of joints 
between the mountin9/reqi1tration 1urfac~• to which critic.l functional 
••••m'blie• 18 and 20 of the devi~e are •ecured. 

25 Refarrinq to FIGS. 1, 3, 6 &nd 8, a unique eleetrical i•olat.ion 

•:r•t•m is achieved for th• two c11tin;a 14 and 16 u•iftv a ~eri•• of ten 
identical in•erta 124 an~ a pair of in1ul1tin; members or in•ulatora 126. 
ln1erta 124 are simply prea1ed into a series of corresponding cavities 
128 formed of the ca1tin;1 14 and ie. Inaert1 124 are formed of an 

30 engineering plastic: material, 1uch •• Ultam. Di•Jc drive 10 11 not 1hoc"­
mounted which 11 acbisvable 1'y the rotary actuator sy1tem 20 nominally 
produced with a static balance about the axis of rotation. Disk drive 10 
is des•n•itiaed to externally applit4 input1 whi~h wou14 otherwi1• result 
1n.relat:Lva mgtion l:Jetween th•.rHd/vrit:e 9ap of th• 11a;netic reeordino 

!S heads 86 and data traek1 'fhieh are created on the 1!11k surfaces i3o. 

Referring to FIGS, 7•9, a connector retainer 9enerally d••i;natad 
a1 13~, formed of electrically insulat1~ material auc:b as nylon, holda 



R09·93·007 11 

and •ecures the spindle motor connector 74 and !lex cable 78 to the base 
casting 14 and locate• the motor conn1~tcr 74 to the card assembly 90. 
connector retainer 132 is a one-pie~e box including a hin9ed lid portion 
deai;nated 134 initially located as shown in FIG. 7. After the motor 

5 connector 74 and flex cable 78 are in•erted into the retainer 132, the 

hinged lid 134 i• swung ovar the connector 14 where a snap 136 on the lid 
fits into a glot 138 to retain the eonnactor. When the spindle motor a1-
1entbly 18 is a~tacbed to the base caati?l9 14, the retainer 132 holdinq 
the co'l\llector 14 and flex cable 78 is slidinqly inserted into the pocket 

10 72 caat into the base 14. !etainin; feature• or snaps 140 on both end• 
of the retainer 132 fit into recesses 142 in the pocket walls, securing 
the retainer. The card assembly 90 can be attached by slic!:f.ngly enqa;in; 
a locating po1t 144 of the retainer 132 into an aperture 146 the card 90, 
ali911ing the card pin• 94 to the motor connector 74 and creatinq a 

15 po•itive connection. With thi• process manual pluq;ing and unplugging of 
the motor connector 74 to the card a•aembly.90 i• eliminated. 

Rafarring to FIGS. 1, 3, 6 and.10, there is ahovn a date cable 
guide and •eal bractet generally de1i;nated 150 arranged in accordance 
with the invention. Data cable guide and seal bracket 150 is a formed 

20 nylon block that contains and positions the flex cable 88 and data 
connector 84 onto the ba•e castin;. Bracket 150 i• a one•pieee folding 
part that locate• the data cable 88 in relation•hip to the card connector 
84. Bracket 150 includes a po1itionin; rail 152 received within a pair 
of slots 154 formed in the base ~•sting 14, as shown in rIG. 2. Bracket 

25 150 includes a forwardly axtenclin; portion 156 that •Xtends thro4qb an 
aperture 158 within a 1eal 160 and corre1pondin; aligned hole 161 in the 
cover castinq 16, shown in dotted line in rxo. 3, and provid•• a aealin; 
surface with the cover ca1tin9 16. Bracket portion 156 define• a pair of 
positioning rail1 162 received vith:i.n a pair of guide slots 164 (one 

30 shown) formed in the cut cover 16. When the actuator assembly 18 is 
•••embled into th• baae ca1ting 14, the bracket lSO i• secured to the 
base c:a•tin; 14 via the c1U1t alot 154 ao that the eO'\l'et' castini; 16 can be 
••••mbled directlr to the base with the bracket 150 positioninq itself 
into the cover casting 16. When the cover ca1tin9 16 is assembled with 

35 the base castin~ 14 ais shown i~ FIG. 6, t.he flex cable 88 and connector 
84 are held in a position with the comieetor. 84 pres~nted to the card 90. 
The •eal edge, fee4throu;h hole 1~1 and ;uide slots 164 are die-cast 
features of the cover casting 16 prQvided by the die-casting p~oceaa 

~ithout addin; any additional operations or co•t. It should be noted 
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that bracket 150 elindnate1 the dangling flex of di1k drive conventional 
arrangement.. 

·Referring to PIGS. 11 and 12, there is shown a iupport arrangement 
generally d11i;n1ted 170 for •upportinq an arm electronic• (Al) 9enerally 

5 de•ignated 171. Additional aurtaca area for 110'1.mtin; component• of the 
Al 1'1 ia provided on the actua~or a11embly 20 by folding the fl•• cable 
88 to foran an S•shapa generally da•i;nated 172 as shown in FIG. 12 and 
using a molded wafer 174 to provide a series of cavities 176. for re­
c•ivin; a pluralitf of capacitor• 180 and proviclin9 a flat surface 182 of 

10 the flex S•ahaped support 170 to ·mount to the actuator 20. 

& top surface 184 ~f the flex S·•haped support 170 i• ·used to mount 
the mo•t critical ccmponent. including two integrated circuit devices 186 
using direct chip •ttech (DCA) wir•bond.ing and encap1ulation tecbniquea, 
alon; with the thre~ most critical noise filter c•pacitora 188. Th• 

15 inner layer is usad to mount the rmnainin; five capaeitor1 180. Wafer 
174. fonne.d. of an engineerinq plait.le material auc:h as Ultem, includes • 
pair of upper locating pins 190 and a lower locatin; pin 192 for 
po1itionil'l; th~ flex S·ahaped 1upport 170 with an actuator comb 194, tc 
1111all tolerances, such 11, for example, to +/·0,02 111111. The bottom layer 

20 of fiex S•1haped 1upport 170 includes a VOl tlil 196 that allows 
attachmeht of the ~CK coil and the volt•~ bias reference potential of 
1.1 volts. 

Actuator manufacturin; i• 1implifie~ since no ·~re~• are required 
to hole! the flex. The lccatin; pins 190 and 192 allow the uae of • 

25 pr•••ur•·•end.tive adhesive (PU) to •tU.ch tha flea S•shaped aupport l '70 
to·the comb 194. The locating pins 190 and 192 provide the locatin; 
control and prevent the typical PSA creep that can occur unCler.conditiona 
of elevated teJ\Perature and continued_biasin; force1. 

The flex S·•haped support 170 .provide1 flex to comb thermal 
30 i•olation. As the track denaity increa•e•, track mi1regiatration {'l'KR) 

becOMes increasingly critical. The folded package isolates h•at from the 
data am electronics (All) 180,~186 and 188 from the actuator comb 194 and - . 
prevent• thermal change• front C:au1in9 aetuator arm 111ovement and. heat from 
affactin; the comb. Power dissipated by th• AE modult durin; the write 

35 mode would cause repeated thermal •winq1 if a direct thermal path from 
the AB to the comb exi•ted. The flex a-shaped support 170 avoids this 
ai;nificant problem. 
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Referring ta FIG. 13, there 11 shown. • voltage reference tab 
reraovad from and •••eJRbled with th• actuator 111embly 20 of the hi;h 
performance diak drive 10. Tran1ducers or read/write beads 86 are 
aagneto-re•iative, requiring that the head 86 and the disk 110 be held at 

S the llUfte electrical potantial. The actuator eomb 194 is held to th• 
reference voltage through the flex Al circuit 171. 

Reference tab 200 i• a small copper tab plated with a tin•laad 
alloy and plaead under a bearing attach screw 202. ln the actuator 
•••embly proce•• a portion of the flex circuit 171 with an exposed solder 

10 pad 20' i• placed Wider the tab 200. The tab 200 ia bent down onto the 
•older pad 204 end solder i• added to complete the circuit when coil 
l••d• 20& are soldered. 

Refe~ence tab 200 is thin, for axam;Ple, 0.3 111111 and inclvde• a slot 
208 1t1mped at th~ bend lo~ation tc facilitate the bendin; operation and 

15 to: reduce the rate at which heat 1• conducted from the tip during the 
aald1ring proce11. Reference tab 200 i• ayznmetric about a Mounting hole 
ZlO to facilitate th• process ot plicing it under the bearing attach 
•c:rew 202. 

aeferring to FIGS. 14~17, the illustrated filter 56 incorporates 
20 features required for efficient removal of all contaminants in the make 

up air•tremn in a compact 1hape which c1n ea•ily be imP,lemented on disk 
drive1 with lllllll form faetora balow 5.25''. The production of the filter 
S6 ean be e•1ily automated, leadin; to lower co1t1. An electroatatic 
filter media which 11 commercially available from • number ~f different 

25 SOW'C•• is U•ed. 

In FIG. 14 a cross-section 0£ a possible implementation of the body 
of· the filter 56 is shown with a 1irnpl1 tube •tructure 220 and various 
layers of media stuffed in the tube. Filter housing 54 advantaqecusly·is 
formed within the cover ca•tin9 16 as shown in PIG. 17. However, tube 

30 structure 220 also could be a simple melded polycarbonate pnrt, with a 
partially closed end 222 to 1upport the f~lter-media. In this case, th• 

bottOJR ot the tube contains thr•e small holes 224 that interconnect at 
the bottom end at the tube 220 prov~din9 the outlet of the filter, for 
example •• shown in PIG. 16. 

35 The filter i1 a11embled by fir•t placinq a scrim 226 at the bottom 
of the tube. Scrim 226 is followed by a piece of electrostatic filter 
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••4i• 9911erally designated zza. The electrostatic filter media 228 i• 
commercially available f~orn multiple 1upplier•. De•irlble 
characteristics of the alectro•tatic fil~er media Z28 include a pressure 

- . 
drop at leut one order of magnitude lower than for the hiOh effic:ieney 

5 membrane media•, that media 228 1elf-1eal1 wide th• tul:t• from packing, 

and its filtration efficiency is on the •lllle order 11 the hi;h efficiency 
llllnbrane ••diaa when u1ed in this application. Hast a treated carb·on 
element 230 ia inserted to 1ati1fy or9anic and inorganic filtration re­
quiniaents. · ·Treated carbon element 230 could. be a Kynol fabric treated 

10 with sotiuna caritonate, a treated Xynol felt or yarn, or a treated earbon­

laad.ed pol711rethane foam, 1uch as a foam 11edia currently produced by 

Lewcott Corp. Pota11:lum carbonate treatnient could be ueed instead of 
•odian earbonate to achieve a s:f.m!lar result for t,b.e treated carbon 
elellent 230. An optional piece of electrostatic: media 232 could be 

15 placed at the top of the tub~ ta act as a prefilter. 

'?he tube concept of filter 56 allow• far the uae ot thicker me4!&1 
in • breather filter aaaeablJ'. Bec1u1e of th• low pree•ure drop aero•• 
this media, •••11 diametar filter assemblies are possible. ror exaaple, 
the filter illustrated in FICJ. 14 has a ttme OD of a m, a footprint of 

20 o.s equare Cfll and fit• in • 15 m tall disk enclosure. Testing on 
prototppe filter• h•• confirmed that high effieienc:r particulate tiltra• 
tion is po•sible of greater than 99.995\ efficient at over 100 times the 
deai;n flow rate. lffective ar;anic and. .inorganic fil~ration efficiency 
and capacity can be achieve&! in this small packa;. and at low cost with 

25 the proper selection of traated carbon media. 

Referring to FIGS. 16-16, tbe unique flow path for thi• tube filtar 
56 i• dapictad. !be cutlet from the tube is sealed to one wall of the nK 
12 with a foam 1eal or foam tape 234. At th• outlet ot tilter 56. th• 
downatream diffusion path into the .file include• a channel 236 formed in 

30 th• DI c:astinq 12 and sealed with a mylar~ or copper tape 238. Th• 
channel 236 can be port•d to an appropriate low preaiure regicn in th• 

cliak drive 10. For example, .in the disk c:ld:V'e 10 the breather filter 56 
1A por~ed close to the center of the-spindle ·~•embly 20 as •hown in JIG. 
1. At the inlet .to the filter 56, the inlet diff~ion path i• fonned 

35 similarlJ with a ch•nn•l 240, •~a.led with • l'L\fl&r or copp•l' tape 23&. 

Channel 240 is then ported to the outli.c1e ot the file 10. 

'l'b• tube breather filter 56 could be u1ed JDOre conventionally by 
attachinq the. inlet end. to the DI cHtinq. to inav.re th• etfec:tivmes11 
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of the chemical media 226, 228, 230, additional flan;es (not shown) eon-

• t1inin9 inlet and outlet diffu1ion paths could be added to the top and 

bottom of the tube. Breather filter 56 i1 simple to manufacture. Th• 

piece• of media ean be punched and 1tuffed·in the tUbe 54 or 220 using 
5 automated proces1es, and ac:lhe1ive/ultrasonic.weldin; of the med!• is not 

required. 

Referrino to FIGS. 2Z and 23, a twirlpak generally designated 250 

is shown •• getter packizig for an alternative long n1rrow breather filter 
256. Lon; na~row filter 256 i• on~ having 1 ratio of the dimension on 

10 the main axil of flow >2.0 tiJnH the smallest clinaension perpendicular to 

th• llllin axi• of flow. Tube filter S'· is an eaample of • lon9 narrow 

filter in which th• media i• contained in • cylinder which can•titutes a 

9•• tlov channel. 

Adjustment of the lenvth and tightness of the twirled media 250 11 

15 used to meet desired filter 1pecifieations. Pr••aure ~rop of the filter 
256 is determined by the len;th of and ti;htnes1 of the twirlpak 250. 

capacity is determined by the quantity of 9etter in the; twirlp~k 2!0. 

Getter 11 a medium cap&ble of removinq one or more contaminatin; 

•ubst1nce1 f~om an airstream. Breakthrough perfot111•nce i• determined by 

20 both the len;th and tightne1s of the twirlpak 250. 

The twirlp•k 250 i• prepared by rollin~ a strip cf media a~ound an 
axia which will become the axi1 ot flow in the gette~. Unlike 

conventional getter packings such as granular carbon, th• amount of media 

in a tvirlpak 250 can be Yaried by alterin; the compression achieved in 

ZS the twirling operation. An exe:mple of th• procedure for prep•rin; a lon; 

narrow tube filter 256 using a twirlpak follows. 

30 

35 

A deviee comprised of a twirler 258 illustrated in FlCS. 18 and 19 

and a twirling template 260 illustrated in FIGS. 20, 21.and 22 is 

utUi•ed, which allov• the ~tter Md.ia to be twil'l•d and then in•erted 

into the lonq narrow tube filter 256 without handlin9 of the twirlpak 
260. Pir•t • 1trip of g•tt•r m•dia, e.;., carbon fabric, ia cut ao that 

the width i• equal to the duir•d depth of v•ttar -in the tube filter 256. 

Ntwt the len;th of the strip of ;etter media is selected to provide the 

41air1d de;ree of compaction of the media in the tuba filter. Th• len;th 

ia cho•en to ;ive about 75' volume fillin; of tube cavity. The twirlinq 

template 260 consists of a 1lot 262 and a eylindrieal cavity 264 which 

ha• a diameter slightly sm•ller than that of the tube filter 256 ahown in 
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FIGS. 23 and 24. The strip of getter media is plac•cl in the •lot 262 of 
the twirling' template 260. 'l'he relative position of the slot and the 
oylindd.cal cavity determine if the m•di• ia to be twirle._d in a ain9le or 
double 1piral. The twirler zse-11 eamprhed of a •h•ft 266 with 11 

S ~aet•r aliglitly smaller than th• cylincJrical cavity 2&l o! the twirlinq 
teanplate 260. ·In this shaft 256 are mounted• pair of narrow pilw 268 
aligned parallel with the axil of the abaft 266. The 1pac1.J1; of the pina 
268 allow• them to just slide over the thiclcne11 of the getter aediUll as 
•een in IIG. 24. The axis ol the twirler 258.l.tld that of th• cylindric:al 

10 cavity 26' :ln the twirlin; template 260 are aligned, ancl the twirler 258 
11 in•erted far enough into the twirling cavity 264 to allow the pins 268 
to pass along the fUll width of the getter 111e4ia atrip. The twirler 258 
ia ro~ted on it1 axis to twirl the media 1trip into the twirlpak 250. 
The qlindrieal ca'lity 264 of .the twirlinq template 210 11 then aligned. 

15 with the tube filter 256. so that th• uu of both are c:oanon. The 
twirlpak 2~0 11 moved frcim th• cylindrical cavity 264 of the twirling 
template 260 to the de1irecl position in the tube filter 251. '?he ram 
uee4 to move the twirlpak may be the •haft 266 of the twirler 258. or 
another properly ... simed cylindrical shaft, If deairad, the twirlpak 250 

20 may be loaded into • cylindrical tool for lubsequent transfer to th• tube 
filter 256 in • separate operation. This may be of particular advantage 
if the ·twirlp1Jc ia to be loaded into a tube filter which is inte;ral to a 
complex device. Thia lliqht be de1irecl in order to •eparate the 
operations of handl.in; the carbon getter aedia frOlll the final produce 

25 which will contain the tube filter. 

Filter• u•ing th• twirlpak, which i• prepared and loaded in this 
manner •et both breakthrough and pre••~re drop performanc• criteria. 
Breakthrough 11 the ratio of the contaminant concentration exitinc; a 
getter or chemic•l breather filter (CBP) to th• eontamiftent oancentration 

30 enter-in; a getter or CBF. 

A ••ri•• of te•t• were carried out to directly compare the 
performance cf tube breather filtera. the prea•ure drop of each filter 
wa• m•••ured ud.ng a flow of 30 cc/min. of clean 4ry n!tra;en. The 
pr•••ur• drop of th• tube itnl£ and 11•• linH wet~ c:onstant ancl w•r• 

35 subtraete4. The•e reaul t• are a\immarisad in Tabl• l. · 
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Tgbl& 1 

Tube Breather Teat Results 
Tube Breather Getter Height :i:: 6.5 mm Nominal 

5 1>elta P Meet• Meet• 
&ctaorbant To.ooJ/ at 30 cc/min P.rojected pressure 
Material To,ao (in H20) . llf1ti111 criteria 

lot. carbon 
10 coated form 0.78 o.oss .No Yes 

let. carbon 
granule~ 0.59 0.055 NO Yea 

Act.Car!»on 
felt o.az 0.13 Yes Ho 

1S let. Carbon 
f abrie it0.82* 0.21 Yes* No 

.a.et. carbon 
twirlpak o.so 0.06 Yea Yes 

1.1 u•ed in Tagle 1, To.001/To.ao ii a measure of the 1ffectivene11 of 
20 cont.ct of the 1iratre1.11 with the media. In the cas• of the foam, the 

contact was excellent, resulting in an excellent 1harpneas or ler9e 
ratio~ but the total capacity and lifetime were very low although the 
loading of carbon on the.foam was reported by the manufec:turer to be th• 
maximum achievable. Delta P is the pressure drop across the two 

25 electroatatie particulate filters· plus the adsorbant media. nelta p does 
not include the pressure drop across the diffusion channels. Projected 
lifetime is based on both the time to reach the clip level and criteria 
which are file specific. Clip level is the maximum level of breakthrough 
which will give the vetter or car a desired performance level. 

30 Breakthrough was not te•ted for activated carbon fabrie but wo~ld be 
eapected to perform •• well or better than activ&ted c•rbon felt. 
*Projected date baaed on other re1ults. 

While the invention has been described vith reference to· details of 
the illustrated embodilnent•, these details are not intended to limit t.be 

35 scope o! the invention a1 defin-.d in the appended claim•. 
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1. A data storage disk drive comprising. 
at lea1t one di•k aurfaee Mounted for r~tatioh llbout a spindle 

motor shalt1 
s at l•••t one data transducer h11d for reading and/or writing data 

to r••P•ctive disk •1:lf'faee1: 
·an actuator for movin; 1aid •t least one data tranaducer head 

acro11 reapactive disk 1urface11 said_ actuator including an actuator 
bearing 1haft1 and 

10 a device enclo1ure for enclo11n; said at least one d11k •urtaees, 
••ld at least on• data transducer head and 1ai4 actuator, .. id d.vice 
enclosure including die•cast generated predetermined •ero draft 
9901t1td.e1 for tllountitl; said apbidle raotor shaft and 1aid actuator 
btartn.g abaft. 

11 2. .l data storage d11k drive as recited in claim 1 wherein said. 
actuator further inclu~1 a first pole-piece aagnet a11ambly and a 1econd 
pole•pieee magnet aa1embly mounted by said die-cast gen~rated 
predetermin•d zera draft ;•omatries. · 

3. A data storage diak driYe aai recited .f.n claim 1 wherein said device 
20 enclosure ~ompri111 a base ea1tinq and a cover casting, each h&vin; a . . 

matin9 •urtace alonv the length cf the· device form factor. 

4. .l data storage diak drive a1 recited in claim 3 wherein •ai4 baa• 
ca1t1ng include• each of 1aid di1•c11t ;enerated pre4etel'lline4 •ero draft 
geDll•tri••· 

25 5. A data 11torage d.i•ll: drive as recited in cla:l.lll 3 wherein •aid 
plurality of diak aurfaces and spindle motor •haft are mounted on ••id 
bale casting at apaced apart locatio.n1 and are removably positioned tor 
indepen4ent 111membly and removal with ••id base ca1ting- of th• disk 
driv• • 

30 &. .l data 11tora;e disk drive 11 recited in cla.~ l wherein said device 
enc:lo1uro inc:lude1 1tructure for-loc:atinq and retainin; electrical 
eonnectora for conn•ction with electrieal component• mounted ext•riar of 
••id enclosure~ 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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7. A data 1tor1qe diak drive as recited in claim 1 turther includes a 
breather filter and wherein said device enclosure include• an integral 
diff\11ion path far ccntroll!n; airflow to said breather tilter and an 
integral ~hannel for controlling airflow from ••id breather filter to a 

5 pred1tennin1d re9ion vi thin aaid enclo•ure. 

8. ~ data 1tora;e disk drive 1s recited in claint l wherein said 
actuator includes • flex eal:>le fonned in an S•shape for aupportin; arm 
electronics. 

9. & data storage disk drive •• recited in claim 8 further include a • 
10 cavlty•definin; member positioned within 1a.:l.d S•shapa for rece.:lvin; 

CQ11Ponent1 of 11id ara electronic1. 

10. A data 1tor1;1 disk drive 11 recited 1n claill 1 wherein said device 
enclo1ure is formed of an aluminUlll ~aterial. 

11. An arm electronica aupport for use with an actuator in• data 
15 recording disk file of the type h&vin; at least one magnetic disk 

providing at least one data disk surface mounted for rot•tion about an 
axis and said actuator supporting at least one magnetic tran1ducer for 
movement about reapective data disk surfaces compri1in9s 

• molded member defining cavities for receiving a plurality of 
20 electrical component• 1 

a flex cable including an s-1hap~d folded portion for eontainin; 
•aid molded l\\ember •nd for mounting electrical cc:111ponent•1 and 

said molded member including at least one locatinq pin coaperatin9 
Yitb ••id flex cable and the actuator for locating ••id cavities with 

25 said electrical component1 and for locating and_mounting the arm 
electronics aupport with th• actuator. 

12. An ann elec:tronics support as recited in claim 11 wherein said flex 
cable further include• • portion tor attachment to a voltage reference 
potent.:lel. 

30 13. An arm electroriic1 1upport,.11 reeited in elailn 11 wherein •aid 
electrical aca11pon1nt• are spaced apart from th• aatuator by ••i4 
cooperating molded member and flex cable folded portion, whereby th•nn•l 
i1olat1on ot the actuator from said electrical component• ia provided. 

11111111111111 111111111111 1111 
* C L M S * 
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14. An actuator for uae in a data recording ~•k file of the type 

bav~; et lea•t one magnetic di1k providing 1t least one data d!ak 
•urfaca mounted for rotation about an axil and.said actuator including 

an actuator arm assembly for 1upportin; at lea1t en• ma;netic 
5 tranaclucer for movement acro11 respective data disk surface• camprisinq1 

flex cable circuit means for providing a predetermined voltage 
reference potential and including a eolaer pad connected to said 
pre4etennined voltage reference potential1 and 

voltage reference path means from applying 1aid predetermined 
10 voltage reference potential from add flez cable circuit meana to th• 

actuator arm a11elllbly inc:ludin; en electrically conductive member having 
• portion enp9inf ••id •older pad aid u opuin9 for rec•ivinf • baaring 
attach fa1taner, vhere!>y saidmamber portion ia aoldered during •••embly 
of the data racorciin9 disk file. 

15 15. An actuator as recited in claim lil wherein said electrically 
conductive member i• a copper tab hiving a pair of 1yrmnetrie 1lot1 
symmetrically provided around ••id bearing att•eh faatener receivin; 
opening. · 

16. A ma;netic atorage disk drive having a spindle which 1upport1 at 
20 laa1t on• disk having at leaat one ••gnetic· di•k aurfac• to form • 

•Pindle •••embly for rotation' of 1aid at lea1t one di•k 1urfaca about an 
.xis and • rotary actuator which aupport• at 11a1t one ma911etic 
tran1ducer for movement about respective- disk 1urfaee1 compri1ing1 

a base ca1tin; includin; predetarminedTeqi•tration 1urfaee1 for 
25 mounting said spindle end 11id rotary actuator and havin; a mating face; 

. • cover c:a•tinq havin9 a mating face !or 1nga9blg ••id b••• maU.n41 

face to define a drive enclo•ure for enclo•ing said spindle, •aid at 
lea1t one disk surface. said at lea1t one data transducer head and ••id 
actuator, and 

30 ••id b•8• casting and •aid cover caating including structure for 
loc&tiraq and retaining electrical connector1 uaed for connectin.9 to a 
planar electronic• card located outside the driv• 1nclasure. 

17. A ma;netic 1tora;e disk drive aa recited in -elairn 16 further 
include• connector retain•r meana cooporat:Ui; with aaid b•ee casting 

. 35 structure for 1ecurin; a 1pinc:U.e motor connector tc •aid base casting. 

18. A mavnetic storage disk drive am r~cited in claim 17 wherein a&id 
connector retainer means furth~r include• raqiatration means cooperating 

111111111111111111111111111111 
* C L M S * 
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with •aid planar electronics card for positioninq said 1pindle motor 

conn•ctor with said planar electronics card. 

19. A magnetic •tora;e disk drive 11 recited in clairR 18 wherein sai4 

re;istration meant include• an outwardly extending locatinq post. 

5 20. A ~a;netic storage c:li1k drive as recited in claim 16 further 
includes unitary bracket means for containing and positionin9 • data 
ca!:ll• ana a data connector. 

21. A a.can-tic •tora;e di•k. drive as recited in claim 20 wherein said 
unitary bracket meana :lnclucles • unitary member having a fonrardly 

10 portion extendinq throu;h 1 fee~through opening in said cover casting for 
po1it~oninq ••id data connector i~ cperative relation to said planar 

electronics card. 

22. a magnetic storaqe disk drive a1 recited in cl•ia 21 wherein said 
forwardly •xtending portion defines po1itioning rail• received within a 

15 pair of guide •lots fonted in the ca1t cover. 

23. A mai;netie storage disk drive as recited in claim 21 further 
include• a aeal receiv•d vithin aeid f,edthrough opening. 

Z4. A magnetic 1tora9e diak drive· aa recited ill elaim 20 wherein said 

unitary bracket means is a one piece foldin; part. 

20 25. A magnetic storage disk drive •• recited in claim 20 wherein said 
unitary br•cket mean• is fonned of nylon material. 

26. ·A magnetic ator•~ disk drive havin; a spindle which support• &t 

l•••t one di•k havin; at leaat one magnetic disk surface to fonn a 
spindle aaatllbly for rotation of 11id at least one di•k surface about an 

25 axis and a rotary ectuator ~hi.ch 1upporta at lea•t one aagnetic 

tranaducer for movement about respective disk surfaces, comprisin91 
a hou1in9 assembly for mow,itin; said apindle and aaid rotary 

actuator and having • mating f•ce, said housing assembly delinin; en 
encla1ure for cnclo1in~ 11id spindle. ••14 at leaat one disk 1urface, 

30 ••14 at leaat one d•t• transducer head- and aaid actuator, •n4 
a breather filter .havin9 an inlet for reccivinq air from outside 

aaid enclo•ure and an outlet f~r ptovidin; filtered air inside said 
enclo1ure1 said breather filter having an elongated shape for containing 
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at l• .. t one filter alactro•tatic media element and at lea•t one 
activated aan,on filter element. 

2.1. A llla;netic atora;e disk drive aa racit•d in cla:lm Z6 w~erain it.id 

breather filter is located in _ah elongated cavity ·torme4 in ••id cover 
s caating. 

z•. A m191>-etic 8tora;t disk drive H recited in claim 26 Wherein aaid 
cOYer c:aatin; include• an integral dif fU1ion path cast in the cover 
C&•tiAg for controlU.nq the now Of air into the breather-filter. 

n. & magnetic 1torag• dhk drive •• recited in claim zg wherein ••id 
10 cover c:utin; includes an integral diffusion path ~••t in the aover 

caating for controlling the !lcnr of air fran the breather-filter into a 
lov•pre••ura r~;ion within •aid enclosure. 

~o. A •;netic storage diak drive ·a1 tecited in c:laill 26 wherein said at 
lea•t one activated carbon filter element is coiled in a apiral dafininv 

15 _a trirlpak. 
I 

31 .. ·a Mpetic •tora;e. di8k driv8 11 recited in claim 30 ttherein 11:14 
tvir'lpak h•• a •elected length and ti9htne•s tor a predetermined 
breakthrough performanee and a predatennined pre1•ur• drop of laid 
braathet' filter. 

20 32. A ••gnetic stor•;e disk drive 11 recited in claim 26 Wherein ••id at 
least one activated carbon filter elelient i• a Xynol fabric, felt or yarn 
treat.ad with aodiura. c:arbcmate. 

33. A magnetic •torage diak dri•e a1 re~ited iJ\ claim 26 whereill 1aid at 
lea•t one activated carbon filter element is a treated' carbon-loaded 

as polyurethane foam. 

34. A magnetic storage di1k driva as recited in claim 26 wherein 1aid at 
lea•t one •~tivated carbon tilter element i• a_Kynol fabric, felt or r•ni 
treated with pota1sium carbonate. 

35. A magnetic 1torage di1k drive substantially as hereinbefore 
30 d.e•cd.bed with refarenoa to the drawin;•. 
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