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A nmechenicaliy stable enclosure structure is required for the disk drive.
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Accordi ng to another aspect of the present invention, there is provided a

magnetic storage di sk drive having a spindl e which supports at L.e@sMA(RiﬁU[]I'
di sk having at |east one nagnetic disk surface to forma spindle assenbly

for rotation of said at |east one disk syrface about an axis and a rotary
actuator which supports at |east one maghetic transducer for novenent about
respective disk surfaces conprising: a disk drive enclosure including a
base cast i tRFlosure isowstanglitngldistss eatles thatgihavsogrea oRtdaRegd Aapinsai d
cover havi td i ' 3se ' face to define
said disk %a&gﬂgnﬁgﬁgﬁ?{fﬁgﬁ% ggiﬁgegi"ﬁﬁ;g? n%&{;% 59%1’tmb§'§ast one
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i ncluding an aperture and a second positioning structure
said enclosure for said data connector assenbly; wherein a first portion of
sai d data connebtmscharisaily ptablergngicsura stivicturmild waquiiosdfor ahgadidly sai d

posi ti oni ndrivial UMcuheingE BG faces TRBCeplnlls Pafeh, SRivdathdt hidtanged Or assenbly
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portion scfan ke sHisk ensdpsurgalDR). <Ehecmashimingtprosess imatimeapenduming s d
second poréspensid. Ng With a connector on said electronics card assenbly.
BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention, together with the
above and ot her advantages, can best be understood.-fromthe foll ow ng

det ai | ed descri¥aenetiodishdrivg adsembiienfequice imrkenip otr itel taigeakets i N t he

drawi ng, wfear siLL,FhG leike &0 tRAPIRUOIPESRG Wifustl € bt fockivibay -
per f or rranqebing I i pvention, F is” an,explo perspective
view of a ba gﬂétéﬂtgi%ngd E%%J’g?‘i)cﬁhé‘-‘%‘iﬁéc g §;§iﬁdf"§' dherdrdvei are gri ve
of FIG 1;VeE¥cyensitive, toconteminants thplesan Pe easdiy dintrodusedrby abassenbl y
and filteringemimgesenitredn.t hEhakieséontnttneyl 1it)1ade limallh Gardséfesd ShiRi¥i €W
of the covapobk MRRSHEUNNG ghile SbrviiflngV6onel f4%. 111 of thess

components may be present in the surrounding ambient air Erom which ‘the

make~up air is drawm.

Traditional filters have concentrated primarily on capturing
particulates. from the incoming make-up air. Hovever, more recent designs
have incorporated elements to remove the other components. The addition
of filter alements for organics and inorgunics requires additional space
vhich becomes increasingly difficult to find as disk drive enclosures
become smaller. The filter functions bacome separated into sevaral

stages, vhich are combined together either on top of, or alongside, one
anether,

Disk drive demigns often inaorperate s bresther port to relieve
pressure differentisls and provide a controlled source of make-up air in
the event of leakage. Breather fllters provide filtration for par-
ticulates and, increasingly, for environmental chemicals such as
Plasticizers and corrodents, These filters cemmenly contain a high
efficiency particulate air (HEPA) filter medium to remove particles from
the air passing into the drive through the breather. 2 typical target
efficiency for this media is 99.97% of particle 20.3 micron. A breather
filter is designed to be the preferred point of entry of air into the



FIG 5 is a fragnentary sectional view taken along the line 5-5 of FIG 4;
FIG 6 is a bottom perspective view of the disk drive of FIG 1,_ fA rzg[][f
an enl arged expl oded perspective view of a spindle notor connector re r
assenbly of the high performance disk driye of FIG 1; SMAR 200# 6 FIG 8

I s an expl oded perspective view of the spindl e notor connector retailner
assenbly together with a card assenbly of the high performance disk drive

of FIG 1, Fdaveandthas muyhavetadoy m%unecdnep anitgvicallspecificationrig 04 inpotheiter at

t cket,. cast oab se of
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breather filter, > FIG 9. 15 and 16 are to bottom plan vi ews,
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arrows i ndi d%ﬁlgmgheigcﬁmctw pauhredto tmpaarhtlgl"prpmrfalrﬂmnd&ouig}sﬁledﬁi]ltetqmsfuoﬁbdi

FIG 18 is er tool. FI. 19.i S si de fthe
twirler top Oxfp%g?%ﬁ ané (Foll—z‘f‘e&%nld\,\f'ﬂéslqrbBa@? é%ﬁné?lg? e fi FbetPr PRATI A ﬁl

the twirl er gicay t@fthdbG&all kfzeasihle. Bltdrolt sﬂﬁcﬁﬂﬁ{]ir@@ aaréléMvrelpraK%é?’ﬂta{ ﬁfeaffef a
breather -filter ~ FIG 2| is a side view of e twirler tenplate of

20 with int PHR"& et ai|s shorn in dotted line, FiG 22 is an and view of
the twirler tenpl AtiRe@bxfsl s@o%@o%ﬁé Qhﬁg'ht}?é'rfb%lnaﬂ%t(ﬁbﬂ 3r1§$' %0%% ?f%st ﬁgny bpe

FIG 23 is a sectional view of an alternative tube breat rranged
i n accor dan®é difadmantagesi ¢fRiar h arramgements. Eti@roueeis ealssefttpr@m@ avdighwdtiek en
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casting process that eliminates the need for machined surfaces; a disk drive enclosure
incorporating structure for locating and retaining electrical connectors used for
connecting to a planar electronics card located outside the drive enclosure; to provide an
integral housing for a breather filter and airflow channels for regulating airflow through
the breather filter; to provide a disk drive including a low cost, easily manufacturable
electrical path from a flex circuit to an actuator comb; to provide a disk drive including a
unitary member for containing and positioning a data cable relative to a base enclosure
and for sealing an interface between a data cable connector and a cover enclosure; to
provide a disk drive including a connector retainer for retaining and securing a power
connector to a base enclosure; to provide a disk drive including a low-cost, efficient and
effective support arrangement for positioning arm electronics; to provide a disk drive
including a breather filter for efficient removal of contaminants in the make-up air stream
having a compact shape and being easily automated; and to provide such a disk drive

substantially without negative effects.

SUMMARY
According to an aspect of the present invention, there is provided a magnetic

storage disk drive having a spindle which supports at least one disk having at least one



DETAI LED DESCRI PTI ON OF THE PREFERED EMBODI MENTS Referring nowto FIG 1 of
the drawi ng, there is shown an expl oded perspective view of a high
performance disk drive unit designated as a whole by the refereﬁ &&Zﬂp#
.character 10 and cnstructed in accordancg.with principles of t M

inventi on. Disk drive |10 includes an enclosure structure 12 produced by two
mating alum niumdie castings 14 end 16 which neat along the I ength of the
devi ce f or niagaetr disksurfacetoefonaf & spindietagseasbly forarsativasof sajd 24 leastdoe disker
casting 16, Re e a a 0.14 hou functional el enment.s of
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i nner di aneter (ID) sh-sto /ho | atch 24, apd a reC|rcuI ation filter 28
reside within the?f hggéia“d’ﬁﬁli’ﬁ Ip Jic ‘ﬁé‘&ﬁﬁ‘b%ﬁe&ﬁtt’é‘ﬂwﬁlat‘:@f"3128 recei ved within
~ base casting opengaﬁgbgsgd‘agﬁng‘hquregfdﬁguﬁ%ﬁcencl osed air volume with the disk
drive lo. The physical design is such at the actuator sembly x0 or
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i ndependent ef ernr seguence r S

rewor k pur pgﬁélégf-tv?? ﬁd 2‘?‘ beél%{rt’g c? a]t éﬁ Sﬁld@f&\?g C%t? ‘f@‘ t%ﬁ Hje gtg %ﬁat

t he need fooncmlagmcsicngmtch&eemid sta&l icmliembtf actor length for the structural
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the canterline di#&t tQ1ias K10493; pl said aspindle evithin agaid ligk dsive of
the act uat ognciosateind Eﬁgﬁ’(ﬁh@%ofnhﬁte‘:thé%fv Bf sﬁfi didrearRRat My ttﬁéneg{gﬂ f ¥gd
for the actuator, and changing the skew angle/gap radius o he actua
systemto asdiddisk grive gn¢lpsueit i on of the di sk surfaces Referrl ng also to FIG
z, unique feature e zero-draft
regi ons providi ng%ggéﬂgélgéﬁgeC%r c%uél@ﬁ’tc??gﬁtag%ﬁ %@ggﬁ%ég §P y desi gnat ed
as 30, 32) 34. 36$a1<38as'mchsﬁﬁg uyrbmthngtteldcatmnhlhmddte&maﬁtdaﬂgpdﬂkepﬁﬁﬁ:uﬁacmr end
of a spindl g notor sh en des nat is recejved by the
registrati oﬁ’ %ttﬂgr%{t?efs agﬁhg % {?8 r@élc ?roa ﬁé‘adb@g‘gbli&ab leggdstor a?mtsﬁtmg
surfaces 34toanslad® efdetthica Barddbhddut e d\gisk afilé e&ﬂ&u%éi%& 44.
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t he base caﬂ;tl ngS ;/3 an aghgsylyve ftd?bleg%?@lg &f%&’ﬁlée%gqu s%e)ﬁ&gtsséfuedrjrbI
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registrati O%Egu% gE,ﬂ g gultoh Qﬁt% Mﬂo%@? COEEROTRG Sﬁw&“‘é‘tjﬁg eg&ﬁleﬂlta“ar
deburring a@itctmmqsesrchts) ﬂaamtdnemlmchmgmﬂeid plend@relatonichoxvd with edid diestfical | ve

products of thi Use, of.. the di i NQ process to generate the
regi strati onongeét’ %Egmﬁd%ta%%m gal%teﬁd 40 reducer the cost of naching

Base carting i4 |Acmmhggw eabtBe @ﬂfecth@tfthefpr&stéﬁt SRENASH! ErePd 14 GIrtiBed 2 fOT
hauaing all functional el ements of the device 10 to provide the qreaf est

possi bl e di TaHTIGFirags disk (drivy hﬁbmgtwntqlt wihichl suppere ptakepsimak diskr havingat
since the rlﬁﬁgé%ﬁe ffaghQidisk §th‘?alc§% foefh A % gfof"quathn %ﬁfd' a lea@trone
m nim sed This al so ensures the best poss e performance under chang

t her mal andligh Buradeorhent o rigtist mmins rotarst heu@tewdmm Suppomtaeieasmgnahmgnétm

FIGS. 3-5 H!'ﬁ h casting 16, a perforated rib
structure gg%e(r}g Fy& esi g ?élﬁfu‘éiesﬁ%crtfr\{e IS?( &éceﬁicﬁwpﬁ r electrical

nodul es to facil |atd1elsdaveeﬂdlcmusemahidm(gm\k&eécasan@e@da&dsmsfer to the
ai rstream A cast or,achined cavity 54 serves 4s an integral housing for a

breather filter 58'9Y94565t4R8HAV 84 BANERad with respect to FIG 6. 14-17
and an al t er nat i @idedovenBRMRNA Mlh@fi(:@?&e&fgaélﬁg EAI@%aséﬁaéﬁngaIQ%h i ?it or

machi ned cawtg 54 elimnates the need for a séparate con Dbreat

housi ng suchskadriuencigsyraios enclpsing said spipdlsi said @vrieaSébye disk sinrfacs;, sajd at least
unnecessar YoRiRetic BXRA0 IS ilter nedia 56 can be stuffed into
cavity 54 |0n thegﬁcosler cagﬁaﬁg %g &Eﬁ%ut need to faster or bond any

addi ti onal housed éatenmmsctpntaeseptb@ce‘of elentrucmlﬂyegomiecdng faudatancqbw mduliteds

h : f | i he f di b
arrove. 52 LR SPREARE Bl Bfipihe SRR gl BrcaSindrinued piriasad Y

control | ed diskodrsvesanciosareatais deta cbmeatos@sseﬂﬁaw polaingth def 0 the die-castitiq
of the saver casting 16 to regulate and direct the ai rstream indicated by
arrows 52s) fromthe breathar-filter 56 to a | ore-pressure region indicated
generally by 6Z (FIG 9) near the center of the rotating spindle systeml8.
A film®64 covering ¢ 58 and 60 includes an air inlet -hole 66 aligned with
an inlet to channel 58. By incorporating the integral diffusion path 58 in
the cast qeorretry) the need to pr oduce those featur es |n a separ ate
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la encircling the disk enclosure 12 around the | ength of the encl osure at
the mating |ine between the two castings 14 and 16 as shown in Fl R{ he
two mating castings 14 and 16 are regi stered and secured toget her—GEy A\éZBDI;
fasteners (not shown) received through cgpresponding apertures |18 and 120
in the base and cover casting 14 and 16. The fastener receiving apertures
118 and 120 are located at each end of the enclosure length to draw the

hal ves toget her agdd rate aasaig ofcludingee pusitoingg stpadsre gfon gaaitionirte said nddted
122. The three-goi nt s Ftem 122 mnimses distortion affects inposed on the
mat i ng hal vE¥1§ to‘é?ﬁf‘”ﬁé ¥ahen the fasteners are tightened which could create
assenbl y St ressessid ol ARRRITY n ARKEADLI 3l LREREDoSRBEANKFIRMECloLAed
per formance degradation during Tile operations and often I ead to production
yi el d probl eutsidanlsaid snelasire frahidtdataronbectemsassaaly; ca; tinge 14 and 16

i ncorporate |ocal|j . C urin e L. iNG.0e
requi renents for lfvﬁgr%lﬁla? :ﬁ%% ptrafjlrté%} ?gﬁaﬁg gg%gg&gﬂg%sg&ﬁ{rﬂgvlg ﬁ&%‘n&cf%ét}n%ssaéd of
}3 hehdevi ce &uﬂal I sued <zirgag'mg(sp'ﬁ:llpl‘orsitio’ibliﬁg(hshiugﬂuedlz aﬁ@ﬂ}smﬁdmsmﬁ‘n dﬂsaLdCHzﬁakccdmieMGI to

oth interna nd ext erna .{o the disk, enclosure 12. Both castings x4
and 16 are s m@ﬁagﬂpv%gﬁ AT G ver R ORREe 5§5ﬁnﬁ@é@e_engagmg_
representi ngithhgid&cbhd pééifif)ﬁﬁg SBALNRESE $AE cHVR, SRd Y8R polfidid sCAink! Qi &l ON
results in a greater structural stability and integrity than I's associ ated
wi th pl ace, dagamst gaidivoweniiosieghsaid apertuse,tsanl seepmd pertion gnatinguwish @f conhector on

five-sided ign an h ck of points between the
nmount i nq/ re%?é?@gt??rgﬁs csaiﬂéj?%glg‘gi}?o which critical functional assenblies 18
and 20 of the device are secured. Referring to FIGS 1, 3, 6 and 8, a unique

el ectrical isolation syst i j i,hgs 14 and 16
using a series of ten idegghbiﬂgﬁﬁggﬁﬁﬂoggéFéﬂﬁz&ﬂ%9&33§$ i nsul ating
nmenbers or insul arks predetP inveNG6H, t5gckized vAtIEthS iaBN Yarldl AB&GS-vhiith Qesdc AP dsESe Of
correspondi ng cavitites I28.fornedgqf the castings 14 and 16. Inserts 124
are formed Widesstoxh frretei faloyingsdatailegedeseringion of the egbodimaninof the jnvgpiiore 10
i's not shoclpeynteth YBiaeivih \@&Qagyable by the rotary actuator system 20
nomi nal |y produced with a static bal ance about the axis of rotation. Disk
drive 10 is desenElG.ilsiscnt expéoded pespbgtivapptw of aimglhupsrfavianbe disl|diivetdfehieni se
result in rela%ive noti on between the read/wite gap of the magnetic
recordi ng h&3G8' ¥ and data tracks which are created on the disk surfaces
130. Referring toFK.QSs én 8xpladebpurgrtiive viewaif adasgeReh@hhd/a gelsigenrtRiinas
132, formed of gtpctri&@ﬁl. infékﬁé[ve material such as nylon. holds 5
MaR 200 an®fSeBRlyaidhg Q%Y%B tor connector '14 and flex cable 78 t4
the base casting g5 ands! RCa%08ddd BeIPdive CABRNESHE B colfr kRbdBEIF shasinenbd! y
90. Connector retainer 13Z !,s a one-piece box including a hingéd lid
porti on desipngemgntiafthe disk deive of F€adt ed as shown in FIG 9. After the

not or connector 7 I > i i Her 132,
the hinged lid 13§K?gq§&ﬁ§§‘gggbﬁgﬁgoggﬁﬁggﬁgﬁﬁggf& é@gzgggﬁgﬁﬁgg “on the
lid fits into a sFl6t 5188 ftagmestaay sectibma! vtavnkewalonyWhedinetfes spFiGEI4 not or

as- senbly 18 is he o the base casti 14, .1t he ajner 1,32 hol ding
the connector 74 ant fIF’g%o%%llpgrS?ﬁ&fv Vé?‘?’afﬁgﬁkﬁ‘i‘h? ratfﬁéi Lfto the pocket 72
east int olg gef baspIG.47 isRet aﬂum‘rgﬂ? Z&p@ﬁw ﬁSrs@éctiﬁéla!&ﬁN lblﬂa spﬁl(@@h_fbt@ﬂ@ﬁm@dtoﬁ he
retai ner it intq recesse int cket s, securing the

retai ner. TIFEIRELAgSe %%ﬁ?i@%weﬁi@gﬁwfﬁaﬁi di ngly engagi ng a

| ocating post 144 of the retainer 132 into an aperture i46 the card 90)
aligning the card pins 94 to the notor connector 94 and creating a positive
connection. Wth this process manual pluggi ng and unpl uggi ng of the notor
connector 74 to the card assenbly 90 is elimnated. Referring to FIGS. 1,

3, 6 and 10, there is shown a data cable guide and seal bracket generally
desi gnated 150 arranged in accordance with the invention. Data cabl e guide
and seal bracket 150 is a forned nylon black that contains and positions
the flex cable 88 and date connector 84 onto the base casting. Bracket 150
is a one-piece folding part that | ocates the data cable 88 in relationship
to the card connector 84. Bracket 150 includes a positioning rail 152
received within a pair of slots 154 formed in the bare casting 14, as shown
in FIG 2. Bracket 150 includes a forwardly extendi ng portion |56 that
extends through an aperture 158 within a seal 160 and correspondi ng aligned
hole 161 in the cover castinQ 16, showmin dotted line in FIG 3, and
provides a sealing surface with the cover casting | 6. Bracket portion 156
defines a pair o! positioning rails 162 received within a pair of guide
slots 164 tone shown) forned in the cast cover 16. Wen the actutor
assenbly 18 is assenbled into the base casting 14, the bracket 150 is
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Referring to FIG 13, there is shown a voltage reference tab renoved frown
and assenbled with the actuator assenbly 20 of the high performanc;e'v?' K
drive 10. Transducers or read/wita heads 86 are magneto-resistive, Aﬁ 200‘(-
requiring that the head 86 and the disk 110 be held at the sane el ectri cal
potential. The actuator conmb 194 is held %0 the reference voltage through
the flex AB circuit 171. Reference tab 200 is a small copper tab plated
with a tin-Iead 0 ari,n tach screw 202. In the
act uat or .asserrbgéb;ggg‘;sd.snoa goﬁﬂu n'_5p?°ﬁg$? Ivé'ﬁ‘gc'iaftr&ﬁﬁt'PmlWPFP'an exposed
sol der pad SEPRSESOR TELALNer,ARSenbIR fogethayouitheatcardogamenblp @t thimwighnt o

t he sol der pexfozRdnzendiskidtdve icf BIBled,;t 0 conplete the circuit when coil

| eads Z06 are soQ r isqthin, for exanple, 0.3 mm and
i ncl udes a sl ot gg@ ??%ﬁ?%%é%éﬁg&%@aﬁ%# ustrating & epindleimoteirng
oper ati on afighnester mssainercassanblyimonntet ihaapocietcemtudnt af badd oRyq P
during the hiyilperfermines ok draversxege.t 8p 200 is symetric about a

nmounti ng hole 21 ofacilitate t rpocess of placing it under the bearin
attach gcr ew 202.91é?e11@r il Pf’(’)“’l‘—’f"‘g‘f‘pi&"ﬁ? 'tﬁé&elfﬂf%%ﬂﬁ! ablle | guide Shd )
i ncor por at es'!lea?m:rreﬁﬁcd&lﬂop-mﬁmmtdukmé off F2d,l 16ont am nants in
the make up airsgreaqi C inC I be_{ enent ed on
di sk drives ey g @u e o ﬁé‘:g? gfds%Egg%\?vwgﬁg*ﬁég‘rﬁ'?&%ldug?*%‘l‘“ﬁne
filter 56 can be eﬁi 7 '%ﬁ.'l'f’nh 8 qlestrentes 6F | thrchighoperformanes déek ost at i c
filter nmedi $4Wei o6 §X8.cbmercial ly .available froma number of different
sources is used. Fim BRGls adfragweftaryS fide! VfowOil RigPrvth Ig}gi gpip?gep%ﬁjl on of-
E E cture 0

vari ous 1 2 SFAASE SR sl LT MU R bl o blmpuctsmmance asa

rthto
advant ageou o Qf fBf%wel wi thin the cover casting 16 as shown in FIG 17.

However, tube stFIG! a8eir 0fiddhentatyl ekpdoaen gg ! nat e
part, wth geRal i@éeﬁeﬁ{eogfﬁj Wgﬁ% s¥g§%r Ff&@f?ﬁ?e?f%&?épﬁw Bhis
case, the bottofof the tube conta ns Thrs fMLLR theagtuator

i nt er connec®® h e the High nerSormanee digle dpive OfRAGHi by the outlet of the
filter, for exanPl® a¢ dhavwmdtiohd1Cviks i1laerdtingain ait@naieifl edudy first

Pl aci ng, 2 SBrawmheZ ket e botom of the tube, Sorim 226 ¥ Follded by a
pi - [ i iag y desig

228. The el ect roﬁ%’i gs fﬁ"ldtg ax dver Q‘Qég?%t%cﬁ!ﬁrﬂ%byfmaﬁi&bw, from
rruljti ple suHil"Pl S;:%_tinbe%iﬁfaua:iphmaaurﬁistmwm‘r fireel fplrwstﬂt,i C }‘i | ter
medi a 228 i ncl udere, 29 o655 Wh el 0 magni t,yde | ower
than for th? 'E‘E’gf rek:‘ri c%%ﬁfé mﬁ?ﬁ%ﬁ%@%&? ggptﬁ&v ok $o%%, iigwrtrgsm

i nsi de the Tube-TYomrpy fné)‘“ﬁﬁ | fatted) Ming rand cast; Aiffusdon ichaomeXsheimane
order as t HFTeFgHindleatingnalr flewipathoet tiihigh perforuarse disk Nirive of rig.
applicatiomty Next a treated carbon elenment 230 is inserted to satisfy
organi ¢ and inorgani ¢gfid 4rali irenents.. Treated carbon el ement 230
could be a Kynox abrileci'lt rkea egf’v'\{t%%y‘gcggiﬁm' Botfe a treated Xynol felt
or yarn, or a trigfed® d sHdeonirviod shy kvdrirmioshat FrUCISas a f oam nedi a
currently producti®-b30 Liaonclrpt viier pf thADers teMp1Laed RRRat R vl 84! 1eg0ul d be

used i nst eatbod SHFIAN] QX R abeEFd ( LA l.ar ult fo e treated
carbon el et@gie230. An opti onalfpfgg?gyﬁfgt@?&*ﬁwg&%eﬁ?% ?%E‘%Fd he

pl aced at the top of the tube to act as a prefilter. The tube concept o!
filter 56 all owslpﬁqzru He astidg! vieyi ok dhe twditer templabe et peg. 2ol 46,
assenbl y Belotesmloidetiilsl gigdwnplesiuesd 4 across this media, small -

di anmeter filter egPlyie sipl.e. for. ex l.e, the filter

i |lustrat e%_hi n FPI?%S'I g&ia’s&éa‘[ngbgﬁébbgfﬁ% tﬁﬁﬁ’;"ag;%&ﬂb?iﬁtm- @o5svitdbuare cm
and fits inTacqaalferatis shon In dosted dimgsting on prototype filters has
confirmed that High &3 flisca orcyigemlt viawl 6f anfdltetRutivh Oflne SeARIELP! 4101,
greater tharrffgddd 350 edcor@iRRt vl QH@rin@&Qﬁ',miﬁ&the design tlow rat"e'.r

Ef fective organigeaC i;,nor gan filtyat]jon efrficlieney and capacity can be
achi eved in _thi sﬁgﬁgﬁ' iﬁa%%a‘ﬁgf%fﬁ& ‘é{“l Hheradeng; the Béoifepfseiecct i On of

treated cartJSRroAsdve. tuker breather (£31FerGSE FIG. 28, the unique flow path !or
this tube filter 56 is depicted she outlet fromthe tube is sealed to one
mall of the Dx i2 with a foam seal or foamtape 234. At the outlet of
filter 56, the downstream diffusi.on path into the file includes a channel
236 fornmed in the D8 casting 12 and sealed with a nylar or copper tape 238.
The channel 236 can be ported to an appropriate |ow pressure region in the
di sk drive 10. For exanple, in the disk drive 10 the breather filter 56 is
ported close to the center o! the spindle assenbly 20 as shown in FIG 1.

At the inlet to the filter 56, the inlet diffusion path is formed simlarly
wi th a channel 240, sealed with a nmylar or copper tape 238 Channel 240 is
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- 5 MAR 200g FIG5. 23 and 24. The strip of getter nmedia is placed in the
slot 262 of the twirling tenplate 260 The rel ative position of the slot and
the cylindrical cavity determne if the nedia is to be twirled i'n.§ M‘Aﬂ'ZﬂO#
or double spiral. The twirled 258 is conprised o a shaft 266 with a

di ameter slightly smaller than the cylingrical cavity 264 of the twirling
tenplate 260. In this shaft 266 are nounted a pair of narrow pins 268
aligned parallel w't ' he shaft 266. The spaci ng of the pins

268 allows themto jﬁ%ﬁ@ﬁ@ﬁ&gﬁwﬁﬁtﬁmwm m&w&rﬁar medi um as
seen in FIG 24. The axis of the twirler 268 and that of the cylindrical

cavity 264 in tReforelhd indd édalﬁb.atleogqge%gwﬁyégaﬁgcgﬁdg&/%y&# E’SZ 8t i)s

[ ted f i pt he  t I'i t

pase aong {EVEHYE iRl ok higk Regfeminct: ek drivepunit deriarared @5e | <
rolt at Sd' oghﬁtls ’_w(ith-tnﬂnrbudc thersveed 30s4nd wislah%qut u%e&gaa}lg‘;m T_heh
cylindric te i n alignsd wit
t%e t ube fﬁ%‘gﬂ%‘ig?%g ##a}tg n%\l’lllé&g.i)‘(l Shof ggéfhﬁg’reeggﬁﬁgﬁfﬁhé“ tﬂ]ciﬂ)‘éﬂ@ 250
is moved fr °F‘h’é’ ?mrmwamm ngting alyrinipcdiencagtings tldnphditle QLEH O
the Flesik re'EP'ﬁgslﬂﬂohhd ae?m bﬂgﬁxef déuice £20m ﬁggozr.an&-m\ Gd?;eorﬁﬁﬁl elg

wirl pa r ..anpt her
propePI y-rswfgz/e.dB%yl ?ﬁgér]?i a*ggﬁgﬁ tcgﬁlt g/éés‘%iﬁé&,%’t%égfﬁiﬁf 250 may be

| oaded into a Q/I i ndri cal toolﬁifor subseq;gnt transfer to the tub_effi Iht er
256 in a separ Rese tdhg @3 hdldes : a if the
tWr: pak ia&ua,m Ep?q_gggﬁ‘m‘ fl}:g:?wfmt?rn%ggz“ﬁ%?&‘r g%ﬁtg:g a conpl ex
devi ce. Tk%sﬁ' ' h% ﬁ'e es| reg I n r@é! S s‘@ﬁng e qsﬁﬂ o'g’gr&'f‘?"&ﬁg'of

handl i ng t he @%ﬁb R gdn: sdditien o an reuter danstan| (0p) cxhaek-stiop c22 vk | irmagt ai n
the tube r44ometer E;E erashuaiop/HoRELdteh 4)7dnd ¥iYeelrdulapfoippLad, o3¢l | 0aded
in this narwsdds /@ an e rformanc
criteria. ﬁrtﬁgl%tblart u ththf? a?%e“rvg%qgf &ﬁ@ﬁ%ﬁ?&%ﬁ? ?&ﬁ?ﬂgéﬁcﬁﬁqiﬁf on
exiting a porter 5? %éi‘ﬁ%é?‘ma?%#' fhilterding Shp)encdosdi atn vedunnanith
concentr at ndéak arivey10. qThe q:hyolqs_IBEuign derned tHat! €6d Icv@tarCads | ed out
to direct |sembbynaer ex dpendPR kOt REfamBL Hbﬁ’g;ﬁ‘gg%’@&“ﬁ%?‘ ngl ressure

drop of e ' s nmeasured using a &R dry
ni trogen. %}‘Eeédérlégé{ﬁmg'?ﬁ?ﬁﬂaﬂﬁfh@m auptheg| and i @enypreferead sequencenst ant
and were ﬁﬁt?%& oTheergrk epirposmsar e ‘sunmari sed in Table 1. - 5 N AR

200 Tube Breather Test Tubs Breather Getter~Hei ght aResults 6.5 mm

Hoa~a7: De a P =W tQ. ~~ rat, .30 cc/m i e d er aeBate iaip,p(in

H2o) i i fgoﬁ.i%vgf' t eat .hsbeea?‘? B%%EB&?@&% &ﬁg‘”o.lgé(%. perspged waathes: the MEdp(

car bongr anul el U: g % SBnSREAre fomnfpetar tangth 56 %@ steskiord! enclosure

$a[) Ibom‘1 ab_r;chz gb Dr@ﬂyﬁib{o&m‘mmabom%ﬂ& ekpak B0 3R0ofRYC SRR L dﬁief ! A
able 1, TenvtelidO.& a I o0 ectivenes contact of the

airstr eamwj,t&t%f ‘%g&lingsq I'n Eihie* '%aeséi%f %iﬁéi? Sﬁi}ﬁfh?i@g;?“&gt%"f

excel | ent . result g *¥iel ESAUSine the SHaneten cofs tha bearihgr systen dmplopes

t ot al cap§8¥'t'}‘°am:m!itbe,t lamd clanginiethe lsRav-ah§Yegus rhfug! 93%’&9:&&4&9{ bon on

c

the . foaskrwtsn teIlbeda Y €191 580 e t he maxi num achi evabl e.
Delta Pis the pressure drop across;'t eﬁtqev\gﬁe &cti68¥atic particul ate

filters plus tphe.adsorbant nmedia belts P dues not include the pressure drop
across the dj fTust'orm e fdfactes FIPr @ cwtique feiuresmssecinmtadcdyian G Babdie time

to reach FRELISEi I [ipolideanerodra sy vagiohi %ﬁﬁ"ai"";pzﬁ‘%m-%gﬁdéfib}ve' i's

e naxi nearfaeve) q@ﬁeﬁ[ﬂ?. &gigg%\r'\g&ugﬁ. \Mwaz$ sr?glt E(f,e ap e‘b?-e;rge{llrlvé'@édil‘tar bon

desired p ' | eve
fabric bu?%%giaiﬁé?fw "t oxifér?'lfgﬁf &s *Rindile gotpesheft ; iganerlliyvat ed
carbon fef'?2 0npies ast4dl dutrechiwstibprthet Rglstrasibd surdiiiek Go. ez iggyent i on

has been #esurwded ¢}y tHa re ' of the (Il ustrated
enbodi Nneng&guakh %gaggﬁ aiuls?ﬁr eﬂflat'gfan‘?g%gg?'fﬁ'I}f‘m‘?é t’ﬁe“‘%p%“ of the
i nventi onplaosuge i ned 19 SPREF Jo) 4 48 aiRggistration surfaces 38 and 40

: ¢ mounting pads for an upper VCH pole-piece magnet assembly 46 and
8 lower VOM pole-piece magnet agsembly 48, respactively. The upper VcM
Pole-piece magnet assembly 46 {s secured to the bage casting 14 by an

tdhesive, The lower VCH pole-piece magnet asgembly 48 is attached to the
base by a serfes of bolts 30. '



~ MAR Z00 -18 W claim 1. A magnetic storage disk drive having a spindle

whi ch supports at |east one disk having at | east one magnetic dis ju&&g

to forma spindle assenbly for rotation of said at |east one disk @%U‘r
about an axis and a rotary actuator mhicm supports at | east one magnetic
transducer for novenent about respective *di sk surfaces conprising: a disk
drive enclosure including a base casting and a cover; said base casting

BaVi ng a mat iEng M'Mmg' ¢ cFenturs ofattien gnvan sy l@ﬂiﬂiﬁi@efd‘ the %{gqagw r§§1'.|€a
ase mati n@hbareyil ri,ve_enclosyre far enclosin

spi ndl e, saa(ﬂ al, | ggst h@%?%% %?‘#&a@e{',‘ms ﬁ%(f'gﬂ q%e'&m tagneskisequent

t ransducer f Fetivitias, ag hep baep| thecpracticnopl ) knovn peler dafxsai d
spi ndl e wi Arive produatissi€ dhily ctypac! WaereE end deadcansy tp§ dephgrior of
sai d di sk @pbVa e}m%eﬂ'&g.%&e Extsgri r % S?I d d’i'r[sepgétfq\?g gﬁ%ﬁ?f an
el ectrical conpector coupled To 30498 1% ¢ and 49 raducnsc the wost efi d
base casti HQ"'F fdi ng a | ocational and retention cast pocket structure for
| ocating and retaining said electrical connector and said flexible cable

used for connecty nar el gctronics carq._l ocated outside said disk
drive encl osure?hggc#‘gtﬁ?ﬁobgrﬁ 88‘?!@@35?#1'7 it o he anslosure n sai d

| ocat i onal SkIRFtuEe k2 fon housing etk duncticnal elementsick thé (Rv¥es aNESt OF

retai ner ageovids e S idye ' cqnnectar,

| ocati ng pﬂ ied é‘%@% sgi *rfl tar a%’éﬁ%@o#ﬁ?g‘éﬁgﬂ i%"l%éﬁﬁfi ng post
adapt ed t'og?ocat? ﬁ&ﬂﬂﬁé‘a?&?‘r g’éb go% dedrta, pubimctste disr anar

el ect r oni cPlegsment andadistiortien posminirised) ofhizaalsedbifireschid bypei CS card
with sai d pbssible fonume! i JH ' i ctor retajner. 2. A
magnet i c St;{ a&g’_gfdrla dri vg ‘gg“?ne%%eﬁa ii n dﬂg‘f tr?iaé%%g%"ﬁfs%ﬂngs 2P

connector retalner receives said electirical connector and said flexible
cabl e and includes retaining features received wthin cooperating recesses
formed in said Beferrdagtuleg tcOeP3.09<8 «add7! QindBid TAa bR t ructure;
sai d el ect gag@ingCHy 3RE1(He gg}g@g{(&gdt&s% i ﬁ?l en to:. %%Ea?%teﬂ exi bl e
cable. 3. @ uRgnetic rag'- Ii rive as fecrteaer Ssirated S2ein said
connector Tetaln |‘si§<‘§(i'6ﬁl 14 eleststoals madvies ¢p Sdcdditatmabins filow indl i ve

mat eri al afienvestivaihagt Aransferdtd ithe irdtreanang adrer s l&;&ﬁdﬂﬂdl gg,g_ttyngq, post

further CospesCts an’ BliethRi 2y 3 AN {558 2 i
o0 o e NGSh b O e 5 R o a4, 1
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connect i omt_ufi_.hcsﬁ_d_eﬁ:‘ii& _rdo&%nuond breather filter housing, such ss some
form of plastic’ casing, thereby eliminating unnecessary product expense.
Breather filter media 56 can be stuffed inte cavity 54 in the cover

casting 16 without need to fasten er bend any additional housed slements
into placs. '

an 'hteqfal diffusion path 58 is cagt in the covar casting 16 for
controlling the flow of air, indicated by arrows 523, into the breather-
filter 56. An integral chennel 60 of eontrolled crogs~sectional area is
also incorporated into the die~casting of ths cover casting 16 to
requlate and direct the airstream, indicated by arrows 52B, from the
breather-filter S6 to & lovw=pressure region indicated generally by 62
(¥16. 3) near the center of the rotating gpindle system 18. 2 f£iln &4
covering channels 58 and 60 includes an air inlet -hole 66 aligned with ap
inlet to ebnungl 88. By incorporating the integral diffugion path 58 in
the cast geometry, the need te produce those features in o separate
Component secured to the device is eliminated. The configuration of
channel 60 ensures that the Point of lowest pressurs of the f£ile 10 isx
employed to drav air through the breather £ilter S6 which provides ths



connector. 4. A magnetic storage disk drive as recited in claim3, wherein

sai d cover includes features receiving a unitary bracket. 5. A i
storage disk drive as recited in claim4 that further includes %NZ\F{@%

and a data connector contained by said unitary bracket. 6. A magnetic
storage disk drive as recited in claim 59 wherein said uni tary bracket
I ncludes a unitary nmenber having a forwardly portion extending through a

f eedt hr ougheode pagticulsty dné Rhehida)r tivatindritOBE the S#drdef@dnd 6P WISCLY D

TPk ve SEa 4RBo e°Bdlel; NI oRatH) FRACEE B Paraisial FH: alsn tacrs nos
posi t.i oni ngrawn ipte thei disk diivei 10 thpeugh ey gltetmate qiath fof FenksitPatiin,

cover. 8. A nmagnetic storage disk drive as recited in claim®6 that further
i ncl udes a seal rgcei ved within said feedthrough opening. 9. A magnetic

storage di sk dr ReEeErdngdiom: k9 FIRS claj nedd Gunbaes geating ihpravidesracket is a
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at | east oAB' diCSReH SMFHING,16 Rraeides g Iogationat 2ud e tenttoac strugtare m a
spi ndl edaseem@.lf cJesigrietad by 62 fori &h aledtrbedl dats d»kskt%ut&zaﬂeﬁmié an
axis and a a - Qn gpeti.c transducer
for mvemﬁ%ﬁf ‘%5%3‘5‘.‘%13 ik*'sﬁ?*”s“u"}?%?e'?ﬁ%%‘%?ﬁ SE o8I Wik g ex
encl osure FRRA%EPNng ‘g%lﬂ!“"c'ds?ﬂ? fEeaky simpdift : Saﬂ'@ug@ul‘%l’?mmavf ng a
mat :j ng fac ép-t_nlu?mrzmmm €aoml theWavidwl ng sat ext elktranses' einfieeagj ng
sai d base | Sell.€.f OF _encl.osi
said spi ndf?l'g‘gfdﬁ §O (859,27, FAnfe 3 o M58 VECEIHAr) P Lhe aniiRIER 01
transducer VEHIP 8% 9Fharyiss hindle ejertrical, roprentons swxbng therpreresa.rical | y
connect i ngHevingt nefaxshee N0 UENGe A8 wiat porioniod thesklabtiro®lc@NEsds 96 & gWsh AN
el ectr oni coienkhe eI 1AL CtaOMsthtle heiedeflrbhat Ioffa GAC! ARUILGyq 521
data conneg qr; g@fﬁ“"@"?’*&bn udi r}% a seal; f%‘la ase casting i'nc udi ﬁg a
posi tioni ng, Structur gﬂ’s]’f? AERES o5y S TASRA S dRCUPEMd din s, d
cover i ncl F3rAPOapud tther thacardset dadushed rowniingo gositian;, ewdthcat ed
out fi de o;néaqsdaap@lmsuﬁeai (Uonﬁé&tdoﬁhlinadqceafﬁﬁt fétgils_ il ﬁt’ér 9@%‘6'&?5 Gf 1 18t
portion o r,asse ig, nmounted within said enclosure
engagi ng sgifﬁbggssjiae{'?g | gggj{;uﬁ'ﬂ'ig‘,@ﬁ'b' g“segﬁ?ﬂf'ﬁa’tﬁ 8AtGeal,i d data
connect or SeeRbignecaindlaxly wre mgde toi theapetuator Slax smble cvnasctardsput si de
sai d encl cheusedeijaBe Gver casting 16. The electronic card is secured in place

to the base 14 with u xet of ascrevs (not shoun) received through alignsd

_apertures 96 and 98 in the card S0 and base 14,

- The base cagting 14 and the cover cagting 16 are contoured to
provide a localized well generally designated 100 by corrclpending.
regions 102 and 104, Localized well 100 accommodates additional height
requirements associated with the spindle motor agsembly 18, as best ueeh

" in PIGS. 1 and 6-8, the spindle motor 76 ineludes a flange 106 for
suppoerting a stack 108 of disks 110 and a ;aﬁor portion 112 below the
flanga 106 extending within the localized well 100. The localized well
100, defined by regions 102 and 104, is located and minimized in gize to
minimize the areal reduction availsble to the planar electronics card 90,
and alse provides a ribbed stiffeninq'offectiin the region of the spindle
system 18, which further enhances the dimensiontl—stdbility of this
critical region. An amperture 114 is provided in the card 9o
corresponding to the localigzed well 100,

Localized well 100 has a bell geometry to facilitate sealing of the
disk enclogsure 12 which is further provided by a copper-£film tape 116



wi th said second positioning structure of said cover, said first portion
seating said seal against said cover to seal said aperture, said second
portion mating with a connector on said el ectronics card assenbl y» 5 IJARBO04
magneti c storage disk drive of claim11l, wherein said mating face of said
base casting is substantially parallel to said disk axis. 13. The nagnetic
storage disk drive of claim 12, wherei 8 said electronics card assenbly is
nount ed substantially perpendicular to said disk axis; said aperture in
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arallel to said disk axis. ,[14. The netl c storage disk, driv f I m
El, wher epnfl 429 dngthe, bag ARd; B?V‘é'sgﬁ'ﬁgﬂf &ﬁrf'ﬁ‘%i js‘e’s:g'ﬁ% fif%‘&‘r’ i g% eigglr:] ect or
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connect or Wt???‘g'éé’l%a %ﬂﬁ#@ﬂ%ﬁ%@&ﬁl n &*ffé’“?ni@ﬁ'gt%éggt'%rng g‘qéji sk drive
of cl ai m bEftemileadito productione yield prakisnsm and \dustomedi GUalALy roBlelfr t ur e,
said cavity accommopdati ng said second portion of- said data connector

assenbly. 16. ‘'The magnetic_ storage disk drive of.,claim.ad ein said
second portion s%ﬂqg agcﬂ#nggtiﬂpziggﬁfbigﬁ'&ﬁﬂ%&&“i'%% rail
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to the disk enclosure 1

" Both castings 14 and 16 are conzig'urad us five-sided elements, with
the open face representing the mating surface between the two hulves.
This configuration resulte in a greater structural stability and in-
tegrity than is associated with placa, tube or box designs due to the
reinforcing nature of the five-sided box design and the lack of joints
between the. _mountinq/nqilti'ation gurfaces to which critical functionzl
assemblies 18 and 20 of the device ars secured.

Refarring to FIGS. 1, 3, 6 and 8, a uniqus slectrical igolation
system is achleved for the two caatings 14 end 16 using & series of ten
identical inserts 124 and a pair of insulating members or insulators 126.
Inserts 124 are simply pressed into a series of corresponding cavities
128 formed of the castings 14 and 16. Inserts 124 are formed of an
engineering plastic material, such as Ultem. Disk drive 10 is not shock-
riounted vhich is achlevable by ths rotary actuator system 20 nominally
produced with a static balance about the axis of rotation. Disk drive 10
is desensitized to externally appliod inputs '-.wh.:lqh would otherwvise result
in relative moticn between the read/vrite gap of the magnetic recording
heads 86 and data tracks which are created on the disk surfaces 130.

Referring to FIG5., 7-9, al connactor retainer generally designated
as 132, formed of electrically insulative materisl such as nylon, holds



said cover is assenbled to said base casting by notion substantially

erpendicular to said disk axis. 18. The magnetic storage disk drjiv (ﬂ
(I?I a!om 17, wherein said cover includes a cavity adjacent said aperﬁ LﬁA 2&0&
cavity accommodating said second portion of said data connector assenbly.
19. The magnetic storage di sk drive of &aim 18, wherein said second
portion of said data connector assenbly includes a guide rail cooperating

with said asd @seursesiche WpLAdLeShotHE béhekEbrSPd lakY cqgl etic
storage di §L<stq.ﬂ+v Qha (:%i g1 1& wh%r e'iﬁlﬁ gsbgi 34 ggfe?ilc‘%n%‘é’é?o?a g‘gsgﬁ%%se |
conprises: _an erectrical  cotnect Ji° P SOMBEEeR) (fi th thaicard otarembly 90 sai d
el ect roni cSPRIMFECRFominey 13218 s lobetpircnubox dnoboting Haingsd atatpdeabs i n
i Lary b get e or e g Fec B 18 Mo R 17 Adter b Reppd <22 @
unitary br g SECHULL NG S ect i :
br acket be?%ﬁ%%‘;s%?ﬁl S E1ek cphle, TH a7, {nseried fkor Ehe ptatnar: 1¥hi tbe sai d
el ect ri cal hingedelidi34 disaswung ovarsthed comiettory 7 vhekets a?qsi 186! 6l RHea1fd I St
ortion of i ot € r pogtion,o ai,d unitary
Er acket to"‘:gﬁ g‘r,*etp .ala e?ieaz?: F i %‘élqy'gotﬁge%s(ﬁ)?&&f t hl&h"'égiha ‘lﬂi"f’g? PObPE At .
AL Ay A ﬁl&gyw iqut;@gghqd to the base cagting 14, the retainer 132 holding
u]@ A‘U]. A ]Aytuh‘ célu;echw.mFEnd\ﬂEi chbde %Mﬁﬁd&ﬁ%fiﬂdrt w"ﬁ&éﬁfﬁc’ngm g
a] cal] ca] cpglleq calcall ca aUlca] caU caU cal¢c
al] ca] c* a] C*%}‘fca (% gaflca %&a c%ﬁ@é:&g{g&%g" ] enaps; lc‘rﬂ n both ends
of rYetalner 132 fit into recesses 142 in the pocket walls, securing

the retainer. The card assembly 90 can be attached by slidingly engaging
8 locating post 144 of the retainer 132 into an aperture 146 the card 90,
aligning the card pins 94 to the motor connector 74 and creating a

positive connection. With this process manual plugging and unplugging of

the motor connector 74 to the card assembly 90 i¢ elimfnated.

Referring to FIGS, 1, 3, 6 and 10, there is ghown a data cable
guide and seal bracket generally dsuignated 150 arranged in necorﬁunce
with the invention. Data cable guide and seal bracket 150 is a formed
nylon block that contains and positions the flex ceble 88 and data
connector 84 onte the base casting. Bracket 150 is a one=piece folding
Part that locates the datu csble 88 in relationship to the card connector
84. Bracket 150 includes a positioning rail 152 received within a pair
of slots 154 formed in the base cesting 14, as shown in FI1G. 2. Bracket
150 includes a forwardly extending portion 15¢ that extends through an
aperture 158 within a seal 160 and corresponding aligned hole 161 iﬁ the
cover casting 16, shown in dotted line in FIG. 3, and provides & sealing
surface with the cover casting 16. Bracket portion 136 defines a pair of
positioning rails 162 recedived within e pair of ¢guide slots 164 {one
shown) formed in the cest cover 16. When the actuatoer assembly 18 is
assembled into the bage casting 14, the bracket 150 ix secured to the
base casting 14 via the cast slot 154 so that the cover casting 16 can ba
assembled directly to the base with the bracket 150 positioning itself
into the cover casting 16. When the cover custing 16 is assembled with
the base casting 14 as shewn 18 FIG. 6, the flex cable 88 and connector
84 are held in a position with the connector 84 presented to the card 90.
The seal edge, feedthrough hole 161 and ¢uide slots 164 are die-cast
features of the cover cazting 16 provided by the die-casting process
vithout adding sny additionsl operations or cost. It should be noted
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to'the comb 194. The locating pins 150 and 192 provide the locating

control and prevent the typical PsA craep that can occur under conditdi
of elsvated temperature and continued biasing forces . o
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support 170

The flex S-shaped support 170 provides £
isolation, As the track density increases, track misregistration (
bacomas increasingly critical. The folded package isolates heat ¢ _
ﬁata.arn electronics (AER) 180, .186 and 188 from the actuator comb I:: e
Prevents thermel changes from causing actuatar irﬁ movement and heat flnd
affecting the comb. Power dissipated by the AR module during the wri .
mode would cause repsatad tharmal svings 1if a direct thermal path ::0:0

the AE to the comb existed. The flax 8
. -shaped support 170
Bignificant problem. uep avoids thig

lex to comb thermal
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h& ()-:!i F'10%&16) -14 a crou-uetien of 2 possible implementation of the body
of the filter 56 is shown with a gimple tube structure 220 and various
layers of media stuffed in the tuba. Filter housing 54 advantagecusly ig
formed within the cover casting 16 as shown in FiG. 17, However, tube

structure 220 also could be a simple molded pelycarbonate part, with a
partially closed end 222 to Pupport the filter-media.
bottom of the tube contains thrce small holes 224
the hott:om end of the tubs 220 providing the .outle
example as shown in RIG. 16,

In this case, the
that interconnect at
t of the filter, for

The filter is amsemblad by first placing a serim 226 at the bottom
of the tube. Scrim 226 4s followed by a piece of electrostatic filter
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sodium carbonate to achieve a similar result for the treated carbon

element 230. An opticnal pisce of electrostatic media 232 could be

placed at the top of the tube to act as a prefilter. '

The tube concept of filter 56 n],i_ow for the use of thicker medias
in a breathsr filter assexbly. Because of the low pressure drop across
this media, small diameter filter assemblies are possible, FKor example,
the £ilter illustrated in FIG. 1¢ has a tube OD of 8 mn, a footprint of
0.5 square cm and fite in a 15 mm tall disk enclesure. Testing cn
Prototype filters has confirmed that high efficiency particulate filtra-
tion is pessible of greater than 99.995% afficient at over 100 times the
design flow rate, Effective organic and inerganic filtration efficiency
and capacity can be achieved in this small package and at low cost with
the proper zelection of treated carbon media.

Referring to FIGE. 1416, the unique flow path for this tube filter
56 is depicted. The outlet from the tube iz sealed to one vall of the DR
12 with a foam seal or foanm tape 234. At the outlet of filter S&, the
downstream diffusion path into the £ile includes a channel 236 formed in
the DE casting 12 and sealed with a mylar or copper tape 238. The
channel 236 can be ported to an appropriste low pressure region in the
disk drive 10. For example, in the disk drive 10 the breather filter 56
is ported close to the center of the ‘spindle asgembly 20 as shown in ¥IG.

1. At the inlet to the filter 56, the inlet diffugion path is formed
similarly with a channel 240, séaled

vith & mylar or copper tape 238.
Channel 240 is

than ported to the outside of the file 10,

The tube breather filter 56 could be used more conventionally by
attaching the inlet end to the DE casting. To ingure the effectiveness
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Referring to FIGS. 22 and 23, & twirlpak gensrally designated 250
is shown ae getter packing for an alternative long narrow breather filter
256. Long narrov filter 256 is one having a ratic of the dimension on
the main axis of flow >2.0 times the smallest dimension perpendicular to
the main axis of flow. Tube filter 56 is an example of a long narrew
£ilter in which the media is contained in a cylinder which constitutes a
gas flov channel.

Adjustment of the length and tightness of the twirled media 250 ia
used to meet desired filter specifications. Presgure drop of the filter
256 is determined by the length of and tightness of the twirlpak 250.
Capacity is determined by the quantity of gatter in the twirlpak 2%0.
Getter is & medium capable of removing one or more contaminating
substances from an airstream. Breakthrough performance is determined by
both the length and tightness of the twirlpak 250.

The twirlpak 250 ie prepared by roiling 4 strip of media around an
axis which will become the axis of flov in the gatter. Unlike
conventional getter packings such es granular carbon, the amount of nmadia
in a tvirlpak 250 can be varied by altering the compression achieved in
the twirling operation. &An example of the procedure for Prepuring a long
narrow tube filter 256 using a twirlpak follows.

R device comprised of a twirler 238 illustrated in FIGS. 18 and 19
and a twirling template 260 illustrated in FIGS. 20, 21.and 22 is
utilized, which allows the getter media to bes twirled and then ingerted
inte the long narrow tube filter 256 without handling of the twirlpak
250. VFirst a strip of getter medis, e.g., carbon fabric, iz cut go that
the width is equal to the desired depth of getter 4n the tube filter 256.
Next the length of the etrip of getter media iz zelected to provide the
desired degree of compaction of the medis in the tube filter, The length
is chowen to give about 75% volume filling of tube cavity. The twirling
template 260 consists of a slot 262 and a cylindrical cavity 284 which
has & diameter slightly smaller than that of the tube filter 256 ghown in



: ! * () - - i ! 11013, F" 10%& () -
10@@ ! 10v@@& ()-,!*! 109%@& ()- -./O0w [ MA7! F! 10%& 10 10 10!3.F"
| F9% " 10%&' () - F! 1 100& ()-!11Y "109& ()-0=>:{|}~"PB47! 10bb 10bb 5FMA§LZQU4
10bb! F1& 10%b& ()-!3L* "10%b& ()-fZ" 10%& 8-S|1:0%& () - %0%& ()
F 109 ()-SF 109 ()-SF 109 ()-SF 109 ()-
109& () - (5)10%& ()-f&LOU& ()-mx"D*F 109& ()-SF 109& ()-SF 109%& ()- S/ K#K\F
109 ()-SF 109 ()-SF 10%& ()-SsY:*F 1800F 10%& ()-SF .

FIGS. 23 and 24. The strip of gestter uedia is placed in the slot 262 of
the twirling template 260, Thé relstive position of the slot and the
eylindrical cavity determine if the media is to be twirled in a single or
double lj:irnl. The twirler 258 is comprised of a shaft 266 with a
diemeter slightly smaller than the cylindrical cavity 264 of the tv:!.rl:l.ng
template 260. ‘In this shaft 266 are mounted a pair of narrow pins 268
aligned parallel with the axis of the shaft 266. The spacing of the pins
268 allows them to just slide over the thickness of the getter medium as
seen in PIG. 24. The exis of the tvirler 258 and that of ths cylindrical
cavity 264 in the twirling template 260 are aligned, and the twirler 258
is inserted far enough into the twirling cavity 264 to allow the pins 268
to pass along the full width of the getter media strip. The twirler 258
is rotated on its axis to twirl the media otrip into the twirlpsk 250.
The cyundricul cavity 264 of .the twirling template 260 is then aligned
vith the tube £ilter 256, so that the axis of both are common. The
twirlpsk 250 is moved from the cylindrical cavity 264 of the twirling
‘template 260 to the desired position in the tube filter 256. The ram
used to move the twirlpak may be the shaft 266 of the twirler 258, er
'another properly-sized cylindrical shaft, If desired, the twirlpak 250
mdy be loaded into e cylindrical teel for subsequent transfer to the tube
filter 256 in a separate operation. This may be of particular advantage
if the ‘twirlpak 1is to be loaded into a tube filter which is integral to a
ecuphx device. Thie might be desired in order to separate the
cperations of handling the carbon getter media frem the Ffinal produce
vhich will contain the tube £ilter.

Filters using the twirlpak, which is prepared and loaded in this
manner met both breakthrough and pressure drop performanca criteria.
Breskthrough is the ratio of the contaminant concentration axiting &
getter or chemical breather filter (CBP) to the contaminant concentration
entering a getter or CBF.

A series of tests vere carried out to directly compare the
performance of tube breather filters. The pressure drop of eaxch filter
vas msasured using a flow of 30 cc/min of clean dry nitregen. The
Pressure drop of the tube itself and gas lines wore constant and were
subtracted. These reaults are summarized in Table 1.
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Tube Breather Test Regult
Tube Breather Getter Helght = e?gumguominal

) Delta B Heeﬁ Meets
Adsorbant To.001/ at 30 cc/min tojected ressure
Material | Tom! l (in w20y . [RRdgct criteria
Act. carbon
coated form 0.78 0.055 No ‘ Yes
Act. carbon ' '
granules 0.59 0.085 No Yes
Act.Carbon :
felt 0.82 0.13 Yes No
Aet. Carbon
fabrie 20.82% 0.21 Yag*k No
Act. catbon .
twirlpak 0.80 0.06 Yes Yes

As used in Table 1, T0.01/To.®0 1% a measure of the sffectiveness of
contact of the airstream with the media. In the cass of the foam, the

contact was excellent, resulting in ap excellent sharpness or large

ratio, but the total capacity and lifetime vere very low although the
loading of carbon on the.foam vas reported by the manufacturer to be the

maximum achievable. Delta P is the Pressure drop across the two

Delts P doeas
Projected

electrostati_p particulats filters plug the adsorbant medis.
not include the pressure drop across the diffusion channels.

lifetime i5 based on both the time to reach the clip level and criteria
vhich are £ile specific. Clip level ig the maximum level of breakthrough

which will give the getter or CBF a desired performance level,

Brenkthrough was not tested for activated carbon fabrie but would be

expected to perform ag well or batter than activated carbon felt.

*Projected data based on other results,

While the invention has been deaéribed with reference te details of
the {llustrated embodiments, these details are not intended to limit the

Scope of the invention as defined in the appended claims,
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We claim;

1. A magnetic storage disk drive having a spindle which suﬁports at least one disk
having at least one magnetic disk surface to form a spindle assembly for rotation of said
at least one disk surface about an axis and a rotary actuator which supports at least one
magnetic transducer for movement about respective disk surfaces comprising:

a disk drive enclosure including a base casting and a cover;

said base casting having a mating face;

said cover having a mating face for engaging said base mating face to define said
disk drive enclosure for enclosing said spindle, said at least one disk surface, said at least
one magnetic transducer and said actuator;

a flexible cable coupled to a motor of said spindle within said disk drive
enclosure and extending from the interior of said disk drive enclosure to the exterior of
said disk drive enclosure;

an electrical connector coupled to a distal end of the flexible cable;

said base casting including a locational and retention cast pocket structure for
locating and retaining said electrical connector and said flexible cable used for connecting
to a planar electronics card located outside said disk drive enclosure; and

a unitary connector retainer provided within said locational and retention cast
pocket structure, said unitary connector retainer adapted to detachably support said
electrical connector, a locating post formed on said unitary connector retainer, said
locating post adapted to locate and engage a corresponding structure of said planar
electronics card to facilitate positioning of said planer electronics card with said electrical

connector within said unitary connector retainer.

2. A magnetic storage disk drive as recited in claim 1, wherein said unitary
connector retainer receives said electrical connector and said flexible cable and includes
retaining features received within cooperating recesses formed in said base casting
locational and retention cast pocket structure; said electrical connector connected to said

spindle motor via said flexible cable.

3. A magnetic storage disk drive as recited in claim 2, wherein said connector
retainer is a one-piece box formed of electrically insulative material and including a
hinged lid portion and wherein said locating post further comprises a registration post

slidingly received within a cooperating aperture in said planar electronics card for
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positioning said electrical connector with said planar electronics card; said planar
 electronics card including a plurality of electrical pins for connection with said electrical

connector.,

4, A magnetic storage disk drive as recited in claim 3, wherein said cover includes

features receiving a unitary bracket,

5. A magnetic storage disk drive as recited in claim 4 that further includes a data

cable and a data connector contained by said unitary bracket.

6. A magnetic storage disk drive as recited in claim 5, wherein said unitary bracket
includes a unitary member having a forwardly portion extending through a feedthrough
opening in said cover for positioning said data connector in operative relation to said

planar electronics card.

7. A magnetic storage disk drive as recited in claim 6, wherein said forwardly

portion defines positioning rails received within a pair of guide slots formed in the cover.

8. A magnetic storage disk drive as recited in claim 6 that further includes a seal

received within said feedthrough opening.

9. A magnetic storage disk drive as recited in claim 5, wherein said unitary bracket

is a one piece folding part.

10. A magnetic storage disk drive as recited in claim 5, wherein said unitary bracket

is formed of electrically insulative material.

11. A magnetic storage disk drive having a spindle which supports at least one disk
having at least one magnetic disk surface to form a spindle assembly for rotation of said
at least one disk surface about an axis and a rotary actuator which supports at least one
magnetic transducer for movement about respective disk surfaces comprising:

a disk drive enclosure including a base casting and a cover;

said base casting having a mating face;
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disk drive enclosure for enclosing said spindle, said at least one disk surface, said at least
one magnetic transducer and said actuator;

a data connector assembly for electrically connecting a data cable mounted
within said disk drive enclosure with an electronics card assembly mounted outside said
disk drive enclosure, said data connector assembly including a seal;

said base casting including a positioning structure for positioning said data
connector assembly;

said cover including an aperture and a second positioning structure located
outside of said enclosure for said data connector assembly;

wherein a first portion of said data connector assembly is mounted within said
enclosure engaging said positioning structure, and a second portion of said data connector
assembly extends through said aperture in said cover and outside said enclosure engaging
with said second positioning structure of said cover, said first portion seating said seal
against said cover to seal said aperture, said second portion mating with a connector on

said electronics card assembly.

12. The magnetic storage disk drive of claim 11, wherein said mating face of said

base casting is substantially parallel to said disk axis.

13. The magnetic storage disk drive of claim 12, wherein:

said electronics card assembly is mounted substantially perpendicular to said
disk axis;

said aperture in said cover is substantially parallel to said disk axis; and

said second portion of said data connector assembly comprises a plurality of
elongated electrical contacts for mating with corresponding elongated electrical contacts
in said connector on said electronics card assembly, the longitudinal axes of said

elongated electrical contacts being substantially parallel to said disk axis.

14. The magnetic storage disk drive of claim 11, wherein said data connector
assembly comprises:

an electrical connector for mating with said connector on said electronics card
assembly, said electrical connector being located within said second portion of said data

connector assembly; and



"10990& ()- FF. "10908& ()-z F3+: 10998& ()- F$ "109%08& () -

F, y#10988& ()-!vU4 FY 109 $f& ()- F "109% $f& ()- F&l 109% $f & () - ;MéR 2004
6S8y 108/ $V&' () - Z109WA 098096 F7 " 10908& ()- Y| [:vUA F Ff# 109% $f & ()=

100 $1& ()-F F "10%6 $1& ()-6 F10% $f & ()y; F& 10% $f & ()- FI

| 1096 $ & ()-0' {| [ NA4LOf $f 10f $f 10 $f F F@T10% $ & () - F FY11 10% $f & () - 6
F,1109%6$f& ()- F 11096 $f& ()- F$L09%6$f& ()-q|[: NAMA10 F, "10% $-& ()-F

F10% $-& ()-F F, Ya uihﬁ@fw%r&kébfoﬁs&iunﬁg sdﬁ%lé’étr&a( ¢onnk&df) ¥ail-ukithoy bracket bein

| 810% $& () - zqd| [ NAALO B[ L1Q%$-& ()- F F. S 10%S$-& () -F FL0%S-& ()-

F, L10% $- & p§sembleq to saikalectica PORPGCILQF%Y I&DS(t)om&q said\pleqidicat) conmgatorgrefative tery

% $- & %
(1003 () sild ?%“%tg)i‘%‘gf@”ﬁ’%o"/ oo i e e, 0y popond

F1s10% $- & pyrtioni of sa1®w$aw Prpcket Fty Fec0es BikeleptrivaP@ hetor FAMIOHRiE Siitayy z
Fy 10% $f & ( kgglo% $f& ()- F&L0% $f & ()-Z10-$-10- $- 10- $-
FLO! 10% $- & %‘f vU4 F F@10% $f & ()-F FS10% $f& ()-F F, 10% $f& ()-F F
"109 $f & () - F9 "10%$f&' ()- F "10%$f&'$() ItRy|[: vu%gf F4'('10%$f&' ()-F
FY. " 109 $f & "109% $£& ()- F F$10% $f & () - FSI 109, $f &

FS! 109 % & ¢ § Eﬁ%%ﬂ}&n%ﬁm disk: drive ofeglging d'l¢ ywherein wmﬁ%ﬁlon@ﬂdrs a

0 - % |
ed0%e () &F%fyéfd SRS Bty SRS R Fo i bt sl Poffidmat s g

Nor mal " " He@@inggtol 8jsemblyHeadi ng 23] ¢" "Headi ng 33]c" "Headi ng 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font % 6>G epl1z8|/}P=0{ edn’

16. The magnetic storage disk drive of claim 15, wherein said second portion of said

data connector assembly includes a guide rail cooperating with said second positioning

structure in said cavity.

17. The magnetic storage disk drive of claim 11, wherein:

said spindle assembly is anchored to said base casting at both axial ends of said
spindle assembly;

said aperture is substantially parallel to said disk axis; and

said cover is assembled to said base casting by motion substantially

perpendicular to said disk axis.

18. The magnetic storage disk drive of claim 17, wherein said cover includes a
cavity adjacent said aperture, said cavity accommodating said second portion of said data

connector assembly.

19. The magnetic storage disk drive of claim 18, wherein said second portion of said
data connector assembly includes a guide rail cooperating with said second positioning

structure in said cavity.

20. The magnetic storage disk drive of claim 17, wherein said data connector
assembly comprises:

an electrical connector for mating with said connector on said electronics card
assembly, said electrical connector being located within said second portion of said data

connector assembly; and
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a unitary bracket for securing said electrical connector, said unitary bracket being
assembled to said electrical connector by positioning said electrical connector relative to
said unitary bracket, and folding a first portion of said unitary bracket over a second
portion of said unitary bracket to secure said electrical connector within said unitary
bracket.



