i S . EP 0 094 484 B1. 2 Description

alsenbly and concentric drive notor and includes portions of the drive
bse casting and.This invention pertains to drives for data carry- top
cpver.:ing disk assenblies and nore particularly to a FIG 3 is a
of an.vi ew of the hub casti ng. recircBEPaDi094 4B4f Bdw system far such drives.
{ '« FIG n expl oded isonetric view of

i '}; magnet i cD %‘frigﬁoﬁrl Ves i s of FIG 1 sh%ﬁ%&%ﬁ%@%ﬁi% ‘ﬁggﬁzt?,:g ::g
gsenbly, thBiswesponpriahs palritesdatldakearrvat t er f napootvdre dat a act uat or,
jroud, top rngsrg'ﬁ'EP:safn@lﬂij SF‘! W'%P@&;Phé\r td pansfer dJif-Bacegen ‘&meféhgth@!casﬂ?g
anSducer B‘K ﬁ%}éf blemért\ggé ne{«yt‘ils nvesylg ng The Fﬁ%ﬁg(;owm (Ft‘és% ags]:,dnve
aring e sw Rulite Sk W Of @ digHlaetl Liibud ol ShbRbid B
i ckness rrase waefadebl Siﬂcla ltheOtPdnbisc aforaruer 10  assa@biyhe pr esent | nvent i on.

je drive |carmnmsedransduaer|fhasmn @ pabedarioy e havi ngiG 1d8 arepwinofewadf a isk yriverli@strat-
Ise casti gfthli) “‘a‘ﬂf §"Qﬂa§5§dl g Biyipaths Pf%a%ecm‘ ed "tscshegﬁrtsre@fva@oséf\?eﬁwe igHopsedin a
je air be lrgglss €| ssthe :’rm?fﬁ (ﬁggn Q%Stl ng the s§E§K§ %ii.%io E?é'n untéaelto
Ir Parti ClpgRicid®na hétebwFRNUT act Wihtion in umson\rv

gth hub 161esthb€led1 m&nmunm:mgaadmrrte&bgal ean I QrRAYEGpsteisi1 ONS;, claﬁﬁylglﬁﬁg 19and hub

frri ed by air drawmfllteld& dvs amssrelmai&ccucl ampl ngag BmgN'ttethardmskhmmeslvdvaMned

ﬁ,_ﬁm.

—h_r—l-.

jt o t he diteneugh, [§pmpongng ingi rg'ﬁ 19 and hub flange
o cos v T R LB g o B
it ween t hey had&ma&giuﬁhdqﬁarl ndaéiéil; KANge eX[aRke eWhén hifedt Aitekte® elon-

fnstit ut e Masodisialrives are noprenqmedwmﬂﬂte&a aiby a@o Selghtes spate drobpiest Y he tTdnednsemmaor
; ticl e@ssemlmgblﬂ reeitoylatingepatietadimittéie di sk e,enear@ﬁ"b'% QF%M fiomi eng| another by a
cl osed. s ‘H’”E‘Fe’“ﬂ%f‘%ﬁ" Wﬁéﬁt duri fg© et

|
‘ R shans
05 Mt iy S SN O gy il o g Sl s

Cl 0osed Wichahnkled tt% @h @l dreathe? Giter to0@r@gl Space t&@ﬁ&ﬂlloﬁdf daya ttahgertoamhg:@ramn
it uat or pabrbarde pditidasgh a recircul ati ng pat h t evithitmg $urfbdee of disksaliBe14)dhd piakdws
ol ated fr omot't:neomcaf hg@eﬁtcu o@i@ﬁggﬁ'@"‘&f air |°M:tfrtb:dER§'@Sf |('T9f‘ GhQVWé a@lé{"l’@?bpr:g
] SH?O@?@ l§|?| Eﬁ%fmsarh% rnq:_zn it njiag emat | CQFF éﬁpo\% tter- eat a set:\fb
menm Changa'nagsso&

@chani sm AHrétRaABRbAbolNe to ﬁﬁﬁi/atepﬁégﬁaldrpﬁr- whi ch corﬁﬁﬂmc with the actuator cHarhBePdEfined
e carri agslearadd trrexers cthere femt geatingeintoethel channéV@dllst3I4KRlﬁlgthaafutm¢wre recircuiat-
i ter to ath. Hoz\gver E)P%FSPB%" qdggtiont dat a l"té a{n%a;ép the ﬁl@ﬁﬂ:ig%liatmg filter 36

.._Q_IOOCTO_."

N..0D.

— — =
e ingaena -

") _—1—hf—0-

! a ard not on y to the e air exits from the through
| ation ar:?‘!é %%ﬁgﬁ sl J%(a:?r u}g tﬂe trans- outlet opemngs adja qQ al opening 39 in
rfaces Ofdu Pal he &ﬁ)fAno hehus e4p26.6n REatheafiter ﬁ§ particulate

tter pr ohheem media. over t he carriage (not shmvm)rfmndhééirrtmgrhertshﬁsvssentthxaugh
r manent nma ventipndsoset eut @ctlamﬂ H\naeoc’esed aveenm@rAlB@tqnog thiasystem, g8 indigdted
cul ati Orpl &t’l Qﬂilgg @rth Eg §art-|-h p M‘ﬁﬁ@'ﬁ FI'\ ed by thermal expansion

f leakage

pvi ded b ﬁ#" arﬁ’@“ﬁ%;"é%%i”a et o
k to t al dvbrs or closure
gui (s 3 @gg edi&SﬁQb Y 32 oo TTHe UrdbtneP MG 40 6 18sbted hae
hane rmemqj 2 b4 saapt i vat e magneti c par - cent the ax@binteusfitialiubTam2a Wwhitthie at
uat or chaftserdinged thﬂ@uenwrdesre@mﬁf aw¥nt t herfe qﬂlﬁ?ﬁo be turm@esmﬁ'@avs et form the

3 | lac eturn, patl 4 irculation. The
vl l's 34 12'31 oh it@éau‘;;gﬂ "fi.é\’%rﬁfhe he fem{f%‘iﬂfﬁf ’Ei’fiﬂ% AbLher inlet places
ever, I‘§1h{’ &4 pressurkNg a H8ressure portion of
i rcul at Idaqgalfzditioh&ét\n@ﬁ'n oé dsuahlopaétahd:ihes is a:ﬂmaz.arranramuomrpbm trivis tpls@ement will
M the ai rextemat envirorgmant. hieweves thﬂltyrﬂ@cq hr ough cause enlyimazitrest Qﬁhewhtegrs\! of theseals

@ rying t "tt[ab. daw pregsyre P%ﬁjtﬁﬂﬁ"! § g\ g 38 a do seusptthe RiE 19 bp Areise ng tl%qalr
-3 ] tth K ould be
i 3 ducer, }‘%Celél % lm»lﬁf %%.éva é a ﬁ? he Sur éé: r nateﬂréﬁrﬁet g)ug?n ot eatherfllter
@eat her kil 86 cisacak @Al Healpdiicdnrdugh th h% that_unfiltered air is not permitted to
B t er fronbrédtieer dilter. mhaiculaiﬁged’y&eﬁ\h&a\&y&bem t hr @ughmiBhee syeté@nt i on i s set out

cl ai m 1.adggntanecf mge*dlongeo @nlnh s4ire regij-r e?nt er | M@ 2tshewss %M@mruta@e !Wﬂ!\‘!a@,‘ﬁf‘%‘ﬂ'

i e S TR 1 e B
sed by t%eﬁ@f féé e 812 ﬁ?fﬁ Ahflidiahs knowd, £F r%'v‘%hﬁas Lt 6 o drive inbtor
| foPthe Rlelb@theleeSSUr € changes or becaus6oRirhé RAKAUSs 468HWEo InOFIG, 3) has @

Vi de vanesngo‘msaa loogitutiioal isagioe aisw df alisk  sot habnesayf cuialvasds $eadith mbeopediate
Bl /crs or cdriys urcerpaﬁawngr%weaﬁlgbn ventiore stivsk  nedi um?mmgtabarovﬁe thlqempe"e; |a°t'°"e,ﬂ:§3
DET'S. Th gs\%ét?kf@hu P;Pfr;(%‘rf%thg dltss ;‘%%\% ed adJ eﬁ ?ﬂﬁ (er 2\ g’negﬁ axially
t t,he aXlegt cul ft I S ;91'915 i @hh -aligned with
ention, arigr eare aim geecronn&ythetnhﬂ:dlsml etsstO tﬁehearbu 4pam@ewaysw upport
mthe also be placed in the return path at the | owest 45 i mpel ler ™

{ i nducing the air recirculation. The pregsure point in the air system
b br eat her breather filter location at the inpeller inlet places
f@ters primary function is to allow pressure the breatherinletatthe

| ®west pressureportion of equalization between the disk enclosure and the
‘the air reC| rcul ati on pat h Thi s pI acerrent WI I I ext er nal enV| ronrrent

- c " 1 1+ o o o oy Y b1 o Y M

h éf‘QﬁbSCI liits are coated WAt ra 35' 8 bl 32'51 P@Jeﬂﬁ'lg 33 that



! EP 0 094484 B1L . 4 surfaces for the

first disk 13. Axially internediate fornmed by the hub assenbly. The

posi tioning of the disks 13, 14 and axially beyond the final disk the

br eat her fllter 40 and the breather nd 14 are spgcers 17, 18. The

i nner cyli'ndrical sus- cl osel Fao? ﬁggrf*dlg ing 39 to tahe hub oa.s er ofy :

facgs, 47n‘ QLe thilfe 1§, Alibily ibiérmagdeecont i nerrnd rhay tyitee hub ndt eg:ﬁﬁp R5e

i mpell &1y il 25 95 ar laum@bnd‘mfr@uwﬁaces 48 gprep ‘Ij%a’cen mg B aksafb

ports Qb are spocers 17ma&<§t:pma¢rrcvm§ ﬂ#é‘ﬁt t he ﬂ‘ g;v [ sa%peue.f plab@ tHg enfeit rfrgs 51
' extendfécreeﬁrttfme swwﬁr ﬁgra ﬁ borts 5 remayzgaplaatau;a@nathel hprs%u'tet?éfheany
Ieakagéut“f‘?fest X 1M gaﬁ t he |nvuaifcalnlarlagja|abatsa?fhab wy leakagedy sﬁg
Wil p%" nd ttree.wvu edrerauuswag of  t hevstess wilt: Pp \#b 2gp I%Eéhg_fgf ki filte
hUb Capyf lvé dige 83, &4l Tae hubteap %95_‘@% t hr Ouaﬁ:t Bﬂéﬁ?k\ﬂ askérhBE (s. anGi@gral
slott eobmpmnemgpeﬁtagmml?ha co part oﬁhe rotoFlof@RefcAiriwbith Blkesevgas
assenbl grojpation f4 PhP L Egﬁga “'54 on ORe a«rannpeuéaamecgepﬁrdlylf%f@'a 935
part ofvef‘ﬁ%‘s? 1ol h%ls' et EsﬁHGérQb al so sleﬁir\eesv%!sv ‘ébd;ggﬁ in ”(ﬁ
timng ﬁjﬁ RJ BB ekt bmg]:&oughh'abal roi rrpéﬂ?"e °'“ é}’ T]p uar r

ot ene ¢ Otot the/
passagegpl sndPsid Hegegbribes weeewcmﬂé iBap 20 An %Q en hub axdﬁ‘ rb;ﬁﬂdnw t he
vanes 4threadl Hotels 5&iah eZGFPF‘ﬁd?J M: a“'? t Hat arh@%ﬁtle%%r@écd]m tah aﬁtheml@qd#qq
tthr oughit mrbaISOaH tee%{md ej’i fofloR | 57SUCT i OrtaGyey s m a'3®f'qw°ﬁW€°PC°&g,5;f'Cf Jings anP
eivi t

ring apgl iAg balance hub dapdlﬂ(}utft’f 'B‘{j 'Q‘a‘ﬂ
_5 acer sy |hts Ee&éadaaiamee:stlﬁﬁotanngt he res ﬂ

e SPaGRss ahwldmm hhbtb's'@@”&?b'y@mi%'&'tgl on¥ 2 ebasAd5SP trbeheamt:admhmert he
bor &S’/ 560 andometsi ra#d"?t 1The outl els are adj ac\emte &ﬁi@shng)fler‘l beoddpwing gf tha e :

ext ended W%gﬁe d%fm mmntggg sewd | on 57faces. The redu@d.asqnwg I'hshio(?}n&oﬁafhrou §

re Wl h nstlcs]-5 the and

ai rfl ow? rgethwrineh pr ovi whish é!”'ehéﬂ“@mf o B@l nce
the dis ?ﬁ%’éﬁ 2 G@face Idnef nmﬁgﬁancamtmmv i % rra[aﬁ'tah"r eyﬁﬁ“ e fge aﬁ@q:tartali
cor r ect ab:anefewittnrHttbh‘@ lpotie&t'q Ity ‘ES’\'/‘er t he @e,espaakleafmmlanteenq Kt
Wi | | notnecrad® tlr'emgm a " assenb ¥k aﬁﬁtnauy enclusgrre ThQGectfgg'ﬁg‘graf’er e
it the"f”% g s eb{mr@sw 7art1e 60_avaihmageor trephel B - eam from the
t ansduc h@rsot: difesfieatbt@avindyi nge s |fQ$t§‘F“'aPh%a'|‘|e ‘Z ,g,‘gm 4 abdsABs
as a par%1 Gbgfoﬁfadiécenwtn dp@eret?@#fine\‘f ng ver gﬁm ﬁsur gsg b|9 entib&uré dfea. The

assenbl y|sGsEmtlh!ﬂateﬂ” from thbtdtﬁk engipst! onsr; ng 60 age for any’ a&esawﬁhseuped@eedsult

openi ng iabvrlst‘\‘r%hhd'ez%?d O OToiBgNet Gl emberamean pedsu °'t'?‘? op @
whi ch théznggrf';é RS 'Ie’fljg m%e?eergjaldurss ng tngeawtﬁupeae%g ol the e
Abpening 39 is digned w:&dhea:lovsemmeper at i ?ce“{hﬁf hg%tﬁ'(lé t@l Jystb’ﬁh:ﬁﬁ‘slei y

16 and r%

uni son t hedenned by.thefiebgd D . i s nechanr cally co plefthdYiltgHia0g over the
cdrri age ftrs. drilhvaiaies t P‘tsPé?sg mﬁd‘ o the crfggﬁésai:i%atmanamwmp ofglp ‘By
pai r reFvad‘lUbS'lsk fj ﬁ&idl 80 fdcom ant erhomgrotdnehetﬁasis@?i?f"?%{ % %8 anedNe
st or S I e il sseom . ottt S
center cQlgn ft:bE}QHeaikldea Bodulee THeshroutiors 66, 674P=3 ﬁét I Qungimirt- he
acjt et or paffle @B Gs teoevedip[s @FSt%?d'"ah?éF °ch al so g,ﬁq,rur .rfg, FtHi\er mtledsanm pidthe moZyQ
reci r cul aavivg aapduced geeRipg c?athe& e,gsm f gom Ediheerit 8 %ﬁlhmTﬂe ‘i"?i‘n assemb;z
adj acent Wh%“cgp‘ﬁ’%gfﬁpgﬁea 3 % of Meiwagd or to a@@ewenqC?FaQW “t“ib e| Fii
dops not 3§ Gszlr dpasetedi® m@sisk encl gk '°§%ﬁ§mmcu‘;§g jafHds k

aspenbl y tgﬂ@ﬂeQ&H§®CQBEmd Bheiubels PR j} pat h @9;?@% AdHank artrypmegmct i ons
71 pasm.agespbanomQW'shéE@é%J &b aisy, as a result 72 which are

res pect i vavpgors L:ﬁ | each of of t elc@bnsat ure or pressure changes
or: Ieakag nﬁwc%ﬁ:%@%&m O,Sh&-éh The hub cap %0 rlJr@e hav 3 endidibre,
sy$tem ses pr Nver | Al RAcldshE the cdiskc assamblmg ai r pa;; ng?;ﬁ g@ﬁeg (11§ in which

al i gned V\érfcl’d:sﬁré’lereﬁemﬁthe@fzmﬂpfr@"h%%79 nt the g - hmwrm@am‘(zmhmlurahw of

niel ler Tie fMe-taetiiontses regr c drsk medra (13, 14) and Spacera‘S@Eﬁ’ )

the¢ air etfasgf O\teg%h g‘iﬁ Sfoniite. 4 i | Iroaintedt &l ¢ldrerey 'Sﬂé’“ St d ,,135,

ini m. ch p‘:‘:ﬁﬂfﬁ‘% FiRsAblbatherabdetrbly 40. t HetateHupe a'rs;ged;a%ﬂ

Wi tj Bpening 38 com nltﬁtﬂs fithy tlleStOfpoM%f an_ [ ntaé’ e b§ gng of frleah@nism (30),

encl 05Uf eoti@fﬂgnlﬁda tublier @%*q" aﬁéﬂ | 1o in 4 @irst air paRsaye MeaboE3. Hha

paisage OffeCFetLq“r'@a‘ 1Hﬁ‘§“ kj’ eﬁfﬁe,act uat orrteBGBsr esinglaourted inh S§Pmég§u;3€q
! E‘E%a?(rs il gpe%h'\(.; B RovAifg ih €lgr esent edlednp (&2Héat\'ﬁeﬂ%’§s‘@ 9?'1

the dis & top Id3Ger SPdring(r6 @d return a7 cause®e¢ "sf 'Lér:‘ aldOhub, and
di ssi pate g ala@f §ucon2 Bpening r dfctbp Viwgelieh s%ts"‘gﬁ'cg g‘s‘% 1

gener ated by the notor in addition to contam n- provide a reduced openi ng

at the juncture of the ant purging. Fur@ther, the |ocation of the notor

two encl osed spaces. The actuator housing 30 has 45 concentrically

wi t:hin the hub-di sk assenbly a projection 83 that supports one of the ways
makies unnecessary a drive shaft opening to the upon which the carriage 84
recrprocates to posr disk encl osure area to thereby elimnate the seal -

~ - o



3 . EP 0 094 484 Bl° : 4 surfaces-for the

fi rst disk 13. Axially internmediate formed by the hub assenbly. The
positioning of the disks 13, 14 and axially beyond the final disk the
breather fikter 40 and3the br eat hey qugaqgff%-im are spacars 17, 18. The

I nner .cylindrical sur- cl osel y ac? acent openr n mbl“l?hé‘ ﬁmﬂnlof

f aces 47sudéces fmetlr@rjlas@élsisﬂlﬁlx'a"ysm nfi ned asse I esa ¢ ¢Panin

i npel 1 erthe gktadds gaxigly emm@\;‘m&@afi ‘es 48 0 ,o e,d;éagaesp Ag 39Vl the huboeds blv
ports- orfaces {Paﬁ; ,,ageygtthet e | owmst sepvee =S anempéliet, Iptacesd @nrlrri sf0'51
extend fg ofaRd dng@a \sﬁa;ofea;al portsor  BECi mtﬁuatalfr? !a%ﬁ"F‘ éh"l‘Fs‘sB{e afd meﬁﬁ/
| eakage b;ﬁm‘h@esbettmnomahQsonﬁneQamcfsrre i nwaregiigui w'ﬁa " ?jtl f é a:‘,'esesi Vst

Will be btweeniyp lesia rx{;éf %t the rvg%“&q Gadd iagh ke b Y
cap 20 hefghe "ﬁprj [¥§nf"é gcm& Fough t he 1bbgastdRthd hilt exseminds &l mtelgeld
openi ng ?;g p t8$rc&|deacon- 10 | npapetizrotonof theandiery h&(FjS'? ’s‘g’

an i nt egien 1enW00dc€fb'Eéﬂﬂn@ﬁgrﬂn/\@he\p\ﬂam@ 44 to pne@wra "ar g &":’a'¥ o214

t he rotofs poértrdrhébmgrhum?mw %ﬂdssﬁa 18 es as r@e‘lﬁm Va"es f n 6b ﬁhgtggrg, the

si gnal . # bptaprese s 8 !g ler. fp ' Rle He}boﬂﬁd1 of thé@ bpacers 17, 18
pa'ssagesfﬁrpesa %’ o8 %F?ep?amres 2 Rubivh vegaiﬁp 205 andn&r%?e@bes]rﬁtween huchefal PfeGCt s he
vanes 44.5ed tggessafb &bl hat a Jee puietsefe J9igEang ez obtRe dif o1 g?f

thr ough bﬂb‘ldedlvﬁﬁﬂ a)\redi:caurrdltm;eramfmn §Uction § )] a 4 e °Ver

ring apemhish @W"e y é‘e@' deqe”‘"ge rotatipg NUD © FEP@ Sy t'tsgavt:?ag oo v Al ot
spacers valgh ;‘?% En cﬂ’nﬂ%‘e [,6'S PQkibriefs with xhey digieg ofidracterisfiés of tad
the §pa (géasfq)% 1aX| a pr oj ections 22. tlahsdnedr|heads$8 opthersed garivingtsideie

bores 56 a;rhehwieaéra{oyfuncids}e a®blbéredfsharowr ad| acemhﬂeae eﬁ Rt 99fds %:h%'%%g sur-

ext ended agdetblyaf rred:lmedwomr dfasercringf8rand on faces. The reg Wl riche s dunng

hich he
airflow tmpt@rvrreayp $ prayi dé,”gd B Berafns/ iAEreised e abablacye
t he di sk °§'ﬁ\df"ﬁ& Ith‘T gﬁ ,@E%Eﬂggl %Enl sqﬁal né éu@&d gng'latghmnage 1@ efhande Rimc'e

correct 8dotnd dehtrdi BiBtoF Rbahbly'es byaMalr t he dirskoedipf a@wt asrtigles, Bpm ABtefing
will not qd%a%mgsmsjmdnha atohassévotily delsdesassentl 'sknife \(h sure. ggf;am 'gg'a""j a"
Wi {h the dhtgica Gﬁhmram'@rﬂr‘%‘{er’%@ségﬂigﬂ 60,,an %E OR lHownstream from the
transduceﬁup ng i {ua @amataﬁpﬁ.mtémmu@ngot
asia part V%E%g efmﬂad'af:e'\diklﬁ&da@ ﬁe%dl:ng ver yengg Ottle sk gasseyntf eﬁﬂ@suseuﬁrea Th:a
as$errbl Y 18 ynh %fﬁrorééadrnmwarw«wonsnmg 60 an@hssageforrrard@sess han {;é za'es“,,f
opéni ng i 12 ehitloae @&ectivhly gerglyednin e ‘FFHP net 61 °fé?'@= J es 25 iR ,1933
whilch t hearm;*aumﬁﬁesdaﬂ"r U £2pAQ EX0 n%ur i #g C&f Z;Cyg,qfrth A ea,r:a@ o@a'\edfnplillebto

16 {and ro§e gpep! ﬁ'ﬁ“e 1§ coZ °§em er at | 0N gesure B4t 85 ebtlarﬁngailhe svse¢fm@ﬁ’ts9s
unifson th e[,, Str j@asb gasmeé:hmm wiaigH y con- through themqea dwe
cafjri age e @UHABEeCaspantly Clogataseotithéh tan t he centsr%‘d’h '

pai r rermnca:lsurerde ¢ e tie qutindricat val 89 prsin efft e 'gﬁ%d‘ f,.f ,g,pgsgn eviﬁbe
st at or asgvemgquytor [ %}'"g}theu; ,% ed %’fépbl y en Q&}géﬁmeTéi:ecurcemdncml assmga ladat
center co 951;8;2@3 fs d Ag%o 66, 67 géeretated iyabdimptas meaglditipn @LFnga't“We
act{uat v,@g\ rdcld ged%gmcgr rwsm tod al SO @elr purging. tFHéher'rtff‘En‘“r?ﬁb lsk v
reqi rcuI atdclosel shacks, Bre a&ﬁatdrdmsw@a'ﬂ# f rdfn t ReNeEHES g‘”‘t g"v Y¢Odbening to the

adjjacent &lreoieny |83 BJ‘E'&F‘F grigne ok %“%ﬁfﬁc, oD dhbreby @Wd@h pain

PEER
dods not [4B° 9 20 hgg encl OSAY Rolilmsdor pamcurategwganqmesodlptgk
asdenbl y &RRF 'i 'a"Sdu:ﬁr %gs g, Eﬁﬁiiai?mﬂ.g; 84 pat h crvrgatse@ dnyive plemententsy BFBIER ons
71, pasgagﬂ %eaﬂyscnaaaesﬁrﬂwamkemnear i as_a result 72 which are
respect i velaysduess 86 inatitai transfererelpidy to each °fof t emf;éﬁ"af ure or pressure changes
or i eakagéhq hu'amﬁ%ﬁac %? dis g‘sszz bly ' The hub £aR e”€lose€ Bisk adive hadbg an éridlesure,
sysit em se I° "eir 4511 T?%ctﬁa‘%}lelhabf A B4 Al pahduding aaﬂaase)uemndga @ger (31), in which
al igned wist g,egmg,eagseqmwrsg;ecuraﬂp Bent she edesironhepenpneas (P0ha g's”;a'_,“yff
i mplel | er 1@3.7&51 edvenea eh dagvidehies rEdimmgeng A disk media (13, g:; o 3’;? (S SElTne (1}5,h
the air entasmbevepyahethe fkaresromausisatiopwith 4 |IIL{§?”{"§@§"&5% gggnga&gésggbg_ ov-
i n whi ch bre%g@ﬁ'f‘sﬁ% B e P imtor40. L heabldWisdliosrk (B5Raswnslon  caoteat €9
wi thin arPenng =0 o e bt 3B o RedTmean éont egsad pasaintedd an Préuaﬁﬂrfmﬁéha“'sm (30},
enc| osure ,rfgf %@-& aawow bahwbé dicbicied ahrowghl | 80 amgunted i@ first ar‘rﬂf a s c (33tafgége
passage of thé estuatul musing 38i rTheviier-bigatheict uat orf"§0‘ ?igﬁgw“ o er‘j‘ t@stor
space assérebleaisodaelenrstirg 3 W%‘%ﬂﬁ?esent edn | RPAses w&@nmg [thed afnﬂ@am-
the di sk eHéhaade! ‘°§ﬁ%”e%1ﬂ,‘399 5&%’?%9@, bbsesmh tarw.tmaﬁacaﬁeamesmf said hub, and
di ssi pate Wellf BE FHE3LP ecelved in slots 82 in base 10 to

generated by the notor in addition to cont am n- provide a reduced openin
at the juncture of the ant purging. Further, the Iocatrtmlm”lﬂ I|I>ﬁ|“|
two encl osed spaces. The actuator housi ng 30 has

within the hub-disk assenbly a projection 83 that supports dne “of "t he mays
makes unnecessary a drive shaft opening to the upon which the carriage 84
recrprocates to posr disk enclosure area to thereby elininate the seal-

~ - o



i EP 0 094 484 BLl’ ' 6 said spacer neans
817, 18) adj oi ning said disk - gehbren und in dem ei n -Nabenabdeckm tt el

v 20) medi a including. radial openings (51) adjacent ei ne Viel zahl von
Pl atten (13, 14) sow e Distanz- said disk nedia surfaces, characterized in
ghat st ccke (17, 18) snontiert urkPdo 89d4dB&Bti ner said Bub cover neans
§2S a S ng%ﬁ% c@l’| m&ar& 117, 18) ad ga@)ilslpef esti géhoéh rﬂﬁ’d |n\ﬁg|lﬂ%in I@%&n%&&ﬂnﬂeﬁﬂl)

en t ure ( ia GRANSHAL Fabifel benfhad @51 Whjacent eine Viel2ahl vonFiatieh €13, @4)Is6Wie Distanz-
ewegl i che sai@dik mediemmhlmarbmlzgcehemml |y radi sthidky (X 18 molemt rt\uamelseh(edm;n eme

84) angeorGmég}e‘;‘%:gpgfﬂzﬁwumm'{ &d3l apgss| cr;ert Nehe 1obpfestiot sigg 0!%‘1‘| er Z4e lltte

n
ai d_hub C&lg%ferally radially qtleaxtﬁwcti;m%n\gangs! ?&?rareSChl ! ttéﬁ angzt ‘ﬁ %in z ichert
ans andgormed in said hub, adjacent_said hub cover wird und dfE8ér érn. telldHeriebs-

& einer erfbmnatdiftdurch- said first air pass agéehahitrandzd)aer o emﬁ érgtdi Ld@lirch-
| USSVOr i Clsbidrigst (a33:pssadle) meapR thaep tcvllnslt'cal posi ti tb\rérsmrrichtsmsﬂés?étingplace;st (DSQt)omert

bnnect ed P@F’Qé?‘br? ) °°' ted éﬂ e ei i Fi pirgun 3 "?e (39 e '% 'a‘;f;
it enc'g%f#r{éu .32 WO o %?E'afﬁ{% 'd act géfggﬂe tel m&n@w@nﬁ ange.
pnti ert th l@bl n@n"bs(aﬂglﬁs:ﬁﬁﬁﬂsmu den

Enannt en pas&sedaidatat‘uétbebs rrechanl srrus ange- SOa)tnshat Aﬁyamm@ai ided benatiiten Whaind i
rcul ating ZaThle enclosqylrdiatetrw ot Claigi heha@icf nung ( ¥orbingusgisteby u'!sl’rﬁ!lB Qﬁnﬁn"(‘s@n"eben den
hsses sai éPrl |d hub forms an mtegral portion genannte%‘ %ﬁn ﬁg% (17
au
or

- Senenn R O 2P s o < I L e

annten atten
er bi ndu ng teHLSH Vh that! Sis getﬂﬁ{hlﬁéi’irblen{hﬂben enp&é&fohﬁn@énd Riaduiéht geRebingbicAhd, dass:

Dr N5 an | haegy & plufatytof ik megdisn aonbdtednabdduat t en | | egegmhemntd}l&eamgdkmeei(-éw pzige
Wbe rot %ebqgﬁverg%ogw éﬁ%ﬁ%ﬂ;ﬁtﬁ%‘g:g% é;;a'e un%%g@awmne“aer kenars&ische

51) auf\/\/el pou "g ed dis a?‘gdm DALES seh

Fre der EeRan SepanabAns Blapil e terw&ﬁ”"" " A e e,

p- shaped P &mﬂﬂﬁat said 20Gatbd PBdRGRitm 39 bR, daglur aébed kR GEranhtEMNStenabdackmittel ange-
Vi Ng a plhettad tot saiddfrardiekr capdliga meaonttet! about ordn@@ind, tdlas enannt e

benabdecle#PINSeﬁO"elsﬁé fisst rpir| PRSSAGREMeEBR (X out er digprstey lugspeyri ’tSre'"e" zylin-
Gonet S A ik %‘%ﬁ%‘ﬁ#ﬂ Canprgbe kon ?g%i#“é sff B "Tﬁl I gt
ancentri Cagr tﬁﬁﬁt &rhdnt ﬂ%?mcéamcfﬂ'&epassaggf BMNG vér bl der lgBAbRRte TiMibAfdd
1 3) means in partial surrounding relationship with M gr OS siext) ugtaaa'tﬁmnmdmﬁihng mit dem genann-

Isger i cht e¢specBeimaid-cartiageThenenc| osed di sk dri veengivei@ndiufidugehgingy sieht, dass preigiseh
4) in der fgéhmm It‘ﬁ’ ﬂﬂ‘b@“’&ﬁ%@'@'ﬁ? f dracond t er pig W?Wag'élﬂﬁﬂﬁrfﬁﬁ‘f’b?‘e"a“

her

chani sm i one Sh1e in SO CHcALON Wtk kNt €5 Né fedhhicB AT ARBRLRY
5ai d 11 4SHEESeckeb Mo SoWRE0BE oA Laid gsuen ichHag) % bR 3eanhte Mabe
id first f'aérl‘md’mat‘eﬂ apQidErpassageomeans and the die eemre integralen Te|l des Rotors des Plattenan-

ft dur chf Ioufsgdﬁwmhmw ge\ntheﬂdz nm44 resent t"lqbar‘i‘%mfgép n data t ransufce
! at | anh%t Y lﬂi—qﬂg&?ﬂclﬁ Ay %?)y e o sal lgﬁn (8 ) %"% \?@gekeh @rnew{éj %%l@ Nt!ﬁe
d di sk E [r,"ﬁ%? s et 06 StiohaG oh& Bind\AbLERY]
INg avg tlghbci) tRélUgh 6218 secbmti Bat.d | r St pas:sageen aufv@kt dne/&rnbtmdena codiexe

der ggeImas artoeasﬁi eilsu drive fof GkinmBatesad-n par t |aadsers (Dberdéche ia or@btaamdo Rey¥ie gen

th S?fizi‘i in thetgsaiflegecgnd filtar W’W"ﬂﬁ@ﬁ m t rejegnatsn (61) g Hng um
rri age sald second air passage means m ZV\éf t ef leL %adt”lné\ﬁrga |§ h Qfglg%n'e”
| to s id_hub cove

okt sch i "JZ%? <6 L& 'c.%k'nrrafnlcytEs w0 ai m &g bamamer PIattenQitr%b%SlﬁM@ruch 3,
gucwal zt e theletircUidtiny birtlow psth ed thaldw ;Ire&ura ed in tdadurchigekehbielctve, dess Uprges@stestel-

cond fi | tpertionbfsueipatt soe!sasanv bfe4€h) of hmiiskg one snfdebschlnﬂmn'm!ml t!'at |‘tﬁ"r\ wigergnnten

; id 35 diveg il at'?n%&ﬁ'@ﬂ?é‘bbﬁacﬁ" AnSnEEm fo mer
T R N A D e

oe fil tersamy@, &8udrN Sal d alr passage neans aged €ng zur satmaergmee,gr @nann
i | des RotnIThe daSoskY aikk aivaref Caitnerch&ade Conmuen Iatelnrzg bringdn, geri wdetwpelnlkbgch"

) t rterized inrthat dhresretiichieking airflow pate ovir sk Selr | veungselemgnt P& ingeeeengnnteq qrsten L:as
& eri ng orsa'dth'Slﬂfﬁ?ﬂt'fat‘ﬁ?’"fjﬂtﬁf‘t’vé?l%?ﬁ'?etcﬁtéb nachdﬂﬁgf te?; “‘Q‘““ﬁeq WF“E I:glgm# pm

g enclose€l d\%‘i e <o gis@inde §J8| 4Qnyofdadurc e me b Grie i Aldguch 4,

annt e Nedifim8lfi kd/BchdfactBrize® mithdt sé? d‘ElEcﬂ'FNGI' at ur e daduré Q&Sﬂsﬁ’zﬁchnet dass @i Weiter einen
pf f or M geasa bHagmasintisbddveet und ei ne Viel zahl \mﬁlteatﬁllmnzt40pasfwest tdhr eufcder einen
d second filter, von Pl atten aufwei st Set!ﬁ it de geng ﬁf‘c"hg_

& encl osdftedeRPtitheve of Claim 5 charac- ﬂ%?jfgv're%ﬁ]eé,ﬁgfsgu:ﬁ steht,

Deor dnet s Nehhifi@ibiGierGilridoSh bRGH defuudlat  sali cglaﬁﬁeﬁ@ eteCEeife OMM LR} @a?taas:en
B Or Mgnet Alefn&ih)unteiel (10QRTERS ADdsekbng (N d L8N WiGHAusAkZ] irs e@BIIbnaiattefznBiBagEDUN-
aans in close 45 di e konkave i nnere Qberflache (63)
@oximty to said hub cover axial aperture,, | st . r
g ter conmmuni cates with 4. UrhA | ter Plattenantri m%%mmgmmm
3 the recirculating airflow path at the | ow pressure dadu

g®kennzei chnet, dass der genannte Stell- portion of such path so that any
breach of the d| sk antr| ebsrrechanl smus m t de_m ‘genannten. drlve

o o o o - o v

-, .




» :

4 7 EP 0 094 484'Bi =~ 8 den ist, wodurch
Luft, di e al s Folge von Tenpera- |'air en circulation passe par ledit
mecani sne tur- oder Luftdruckschwankungen in das ei nge-

d' acti onnengnt. schl ogsene Vol un'ﬁp ®099asa B umh~l|ten
L' uni-t6_ de c ues | ose de la P attena tr| ebs ei ndrj ngt oder
di esas ?(fé’rjdg‘%"éﬁgﬂgﬁﬁéﬂéﬁ‘a gl" 'ﬂf’rg car act e(tfj %@f':ﬁ 28 rgEre pEdTY ’%‘6"378'5'“5

durch deRicsRRARRLMEN a¥LhdnaRhtdn Lh@fitent I 6 nité deESbmntbGe pars.sueﬁcns&l dedgti re
du r ot oPlatchnanidbe Leinddhgtnede6 .didslssh udriaéser PI at trmaﬂitdtlblebcal‘haﬁl‘iseé@‘S@IhUﬂ ibnoyeu
trai nerrélﬁ'ah @ege@hﬂ e'se'te'd&t!ﬂrsuwfgekennzel c leatedne peie SO‘@e're dyeratendk moteur d'en-

3. Luni} hgt ! ennzem 2R §‘t§ p’t“l"b%e de | é’ ﬁééd 'f"(“é"f‘ m t. dem g nda nt en
Zwel tenzieuf tger it Goht eéﬁa AL AR oot or SRS g fg?'f?é‘effﬁ y

dur chga&gcugangwac &hﬁér Nwleeddedsff d NG i M estun &lément ASrmidde érameq@:ns o1 me
de coupeenannted @gbepbbdecintittel evestuntean ishlab em ab cearidsi drieediursied Deinibguesi aqur de 18

nont es :Qs?v'?;e%g"éﬁies teeningeBur de |sarfmeméreﬁqr%rervt %ﬁzﬂ?r‘fﬁ guekgisnang
Filter 3 % tro ung gVer g?etzé&?§r : eur € d(gms rf ‘F e?u@cﬁ%éq gﬁ?ﬁfﬁ’f
Ni eder dng&iE; 4 L'unité de el@r@&engpnt €

concent ﬁmm&nmmeml;rabs waiezkagé\ d Hﬁt r Oﬂung:aﬁd’lh @Fdaierishe G c§ QsLedit m¥dahicihm
cent A Ueterbrechiung eachpuen ont endslinfische (63) . dsstichmesent esieohietté rabdleeﬁamtg:oder
Abdi cht geé" %ebsi?eha"se eingelassenp l-'tfk"ed@' conmand@nuelpuys ik b dP‘éit P%cﬁaﬁsage

unhul | ¢ 8% BEESARSATTINS | nfih Aekage durch Eﬁ%‘:‘ﬁe‘i Fanst ﬁ% g “gé_"ffie -
€N Ce (Hfyurck ﬂenmmt YR deh Vg érQ_Q: ungena xcﬁt@%ﬁ&ﬂs bﬁ%rﬁana‘rﬂ aih udd élé
d a otunsvikzirg et det Qaantke Nau:edh feinedar i ot [argretedtion 283 dAnd letie [pEgredtapssge
ei né‘e‘r aVW§urpabfuirfierhiiipin s genapntem Mibtast eur s mutOUQamartGU&metm 'pdlemaecvt assag
{-

ben zwef"gé Filter durc Lumtede ceven

or osent g et HangUhaBiEn stervoryg 1 ¢ o1 mméaﬁmﬁ:w% AL o

rel ati OgicHRet] 46 Fbgdnakite BRAGRRSGE ain rappord‘o HidtioR a @ Heai RERhE it
der V\egmegretidchédr-Platteriabtrieb mtixdi t s di sques, conpinenantava ruditfite mpntendamereu.t
t umnal zung uber der genannten Nabe in ei nemassage pneuma@ reb!@l’é'lelceﬁ OS’Q' nidans
ledit pP ‘3’%1' Urifssage W rmeabf uhrver hal g ni SaRhAveG/adte fpénagee dans

commande a 9 isques, ce qui

ent our anty, gad Lr'nf‘el Jeemanljg q' J:sq@gkaabéat S te h.fermet alairentrant dans ou quittant 'espace clos
5. L' unidnfpréh@ntut Bortd Seméd'dhestitese (theeti @ I eV ajadiaditeScontdnantd lat @squbd at ik edibe i eb
nach al B'em capgt dlledans leqael topitier ub qaaeratet er S eevaeatloosa dejerexiérature mupqleenldssmn de

henden &R 4 %ﬁ‘r“{fﬂ\*@d pgeanB 1d}3ﬁ§| % gge’ au %?ersd tqe@p filteee c ol

filtre % @ﬁ GbOba w2t %ﬁ h”e R n ﬁ%ﬁ’fﬁi’e@e e%"&i ﬁﬁ@ﬂoﬁi eb
mo anh’ﬁﬁﬁé an uﬁ\éﬁ&to ] §ui RK/CO P3P 86im I passage

PI at t enpgsitiohpat htmécanisme d’actionnement (30) mat Iﬂhﬂnﬂﬁuﬁﬁﬁlvoﬂlhﬁbet def iabiter euvamIéE €

dans | edobté dansyuy em rmamlem ureatweﬁsautre ca;ta@ @mmem%véMt@aﬂith@nd
mun jaug) pyec ulement

quant a@:éc:q g{g{é dis ose en avrq cﬁ r%seﬁmq g de re-girculation (j:n ame Sous

commandf &] oubertirb faz Ly t € d,e m‘i&e o G SHASAE antaue tou

per (et aorﬁm@ixcrue% crdieetou fes Q&éal@léJquitant ERBAGE déns 06 ,oﬁ@mfaa&am délMuni® OHSI er

for dmum etrttsasscs e(ttd)isest(17, 18)decompali t e commnﬁhadaé disggpsasowqlausututie vete
‘un ca d'swﬁgqu Heshwiveriusas uneec arliewfriqgpau tipyers @uditemagset' application

(emper GRA R (o et A AR

et des &tot dblin sfeﬁteQHéiéeLIe%%Qnd filtdiQueen

entrat ndﬁe Bd'hld’dbh&hinadib, addﬁamye . L'unite da- Lﬁﬁé’m@tﬁﬁﬁnaaddﬁ QGRS cleselfeda de

|'a di squdles @vlaaat oraote&de@l endw) tspansdaqct erayepdication 6 caragt@iséneh @atup drdit She-

car ac tegl‘?aggée %%gg{& fd%se‘lf’é'ﬁﬂ‘snobl I es‘?‘EB‘{g b%"ergiﬂf“‘ﬂ(ﬁd%f?;(‘l”?‘ﬁg:'°f 84)
qui est *9aS %ﬁﬂgé %yeg&tétﬁdlt secHhg HRYRA RN BRI GHAE Fr"Th
necani sgga c&ﬁwma\mmtac a un esphdeeunat | qusL@H.te\eeh&ﬁrna@ead.eqde@désteeeuune
ouvert utles pimge (Bhscupé ppr Ok erécPasiRagesspn equbriagel ges(r8@ndications 1334 @laetédige
carter dectiepgamentafel rromnuniaeait t aveedestitd 34) , enrrefapd ledite upitEde commandeiptizage edins
un secoffRfond PasEpee de fapety e PHRATIRLE tay ec Ie“"&h‘é‘r‘ﬁ‘f?%mﬁl? fisate "peiase
(32) dispos6 en aval dudit necani sne pneunat i que de re-circulation
dans |l a partie sous d'actionnenent, pregente une ouverture (42) et

basse pression de ce chem n de facon que tout communi que avec des
ouvertures axiales dudit passage dans le joint d 6tancheite de

| "unite de noyeu, et lesdites entretoises (17, 18) acconpa- comande a
di sques provoque une fuite vers gnant |gsdits disques presentant des
ouvertures 46+ |'exterieur au travers dudit passage et |'application

radi al es (51) adjacentes aus surfaces dgsdits dis- au travers dudit second

filtre de |'air exterieur ques, caract6lis6e en ce que: m‘“ﬂ“ﬂ]ﬂl l“l‘””“l
introduit dans |e boftier de |'unite de conmande a | edit caJ
presente une seul e ouver- di sques. ture axiale concentrique dudit Foytu,

7. L'unite de conmande A disques close de | a des aubes orientees
radlalenent (44) sont _ 50 revendlcatlon 6 caract6r|see en ce que Iedlt

o - o e



