; e3e5b 56 Tb_(12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT
COCPERATlON TREATY (PCT) CORRECTED VERSION (19) Wirld Intell ectual Property
‘Organi zation Tnternational Bureau (43) International Publication Date (10)
| nt er nat i onajiNRrREATICR ApRLINAMTR PURR 198080 WS DER DROPATEST OSOEERATIDN PEATWICH0145498
A3 (51) International Patent C assifteatlon': HO2K S1124, (74) Agents:

SHERI DAN, Janes, A et al.; WPEME@%NSJ Gl1B 19/20 Test,
Albritton & Herbert LLP, 4 Enbarcadero Center; ite 3400) San Franci sco,
CA 94111-4187 (US). (21) Internationalapplication Nunber: PCT/ US00/ 02402
(81) Desi go\akoglmpiiatueerdpait) orgil@alion 'W‘,‘ I\ JI . KR SG (22) International
Filing Date: 27 ﬂ,@mu@ﬁayB@gQO (27.01 f BONDEPubl i shed: - with international
search report (2~ Filing hanguage: E WS H (88) Date of publication of the
i Nt er nat i onak3) HRehatbnal BPRGation ak6) Publ i cati on (ayigwagacnaBngicatoh Na@bdNovemrber

2000 (30) Pri orAmgyst A0 €13.0848)0) Dat e of puPp! i cat i on WiIQ100/45498 eABed
version: 60/117 822 29 Japuary 1999 (29 01 .1999) 1S 11 (rtoher 2001 (71)

Appl i cants) EAdotbEpatiicChiNfda (oY L H@K $484USH4) Agkds) SHERIOANBAnie) A. B4 OFKhr, Hohbach,
Correction: 5SiiegdB 1Peépart ment, Buil di ng 15, TeRinge PR LB ¢ Eilprcddgy Cengree
PCT Gazet(%)(;lz?NOt 4&4» 2&91 lgﬁqb%"lr %ML p&zjom ,Suitg 3400; SyHrneigs, CARIGAGBES 4544

(us). 11 MUAPEYRIGT e Y I P&l p. 816 two-letter
codes and_of her abbreviations, refer to ﬁ% Dﬁ'ﬁumdﬁq §t l%r’ s 95062
(LTS). LEBLIARIRymongiipg Rpte: X Tmsy g8 PROI0RY ppdades

and. 4bbr 3“}?1[" Ns” appearing at the qugl n&5 66k atetriothfyearfRekpgrr Apt 0s) CA 95003
(Us). rrg BaC 13'egul ar issue of the PCT Gazette. (54) Title: PARTTCLE
FREE SHI BgPpuhosbMBheragiOR SPI NDLE MILGR, Q8 (BiFp! publisetionefthe '“Feﬁ‘”‘&“ﬁ‘rgt'@r“l’l’raV| ng
a fixed shaft and a ball bearing with inner and outer races mount &8 Aar
one end qfg bhayshaft, a OL tnagnetic sealyisieRF QbidEd oMl GhecledveildRPOr t €d
froma seal s08UigPort whilohryil®9 Cnttagpat®d with or adhesi voly att agbadetbm t he
back iron ~ which rotates with the hub, the seal magnetic pole pieces

ext endi ng”hf‘rmlm& SEMBATE REFHNOLAGY Hef] [YP/HY): f @9 rinfimaiicd abput Geerestiont he ends of the ~
pol e pi oces; éﬁ&g& S aF BURE R SHEFE and frOCAPHES e ST ELT B BetRedrtor he
ends of the popl e pieces and the shaft. A vacuum press w holds the shield

pi ece angnpfahes A TRohSMGRbR:, A IRERELAL HF 508 LDALLAS atlrBRBns, Rl MScRf the
washer - shapedssaeed:, @mems)smmgenemyhan ancd NaRs B Ubdeand b BARART apbrin b1 @e ssdhaf t .
The press t @6iPaliridepRd: Sotosh(eh 9508F @Fxl over t herzolredirddardivapnee 8¢7 Gfetet he shaft

the shield is positioned by providing a positioning surface on the vacuum
press which butts against the end of the shaft, with the vacuum hol di ng
portion of fJ the press extending lower than this alignnment surface to

pl ace the shield on the outside of the shaft. As the shield cools, it
presses against the outside surface of the shaft and is fixed in place. The
seal support includes a catcher recess which faces the shaft and is in a
position to catch any stray nmetal particles. .Af3Sej}

x- <AS t Trztoi d*"YSU] ca] cal] ca] calU] ca] caU] ca] caV] cal] ca] caU] ca] caV] ca] cal] ca]
caU] ca] cal ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] chal] ca CEoMPX Z z

45{ zt oi d"YSU] ca] cal] ca] caU] ca] caU] ca] U] c<a] ca] cal] ca] cal] cal] cal] ca] cal]

aU] cal] ca] cTaV] ca] caV] ca] caV] ca] cal] ca] cal] ca] caSe Lﬁ” ”i” ” ”

CA q"10%& ()-S'f10%r& ()-f1l0%& ()-f10%&' ()-109& ()-F3z ”", ”l
109 ()-<t"A<!"109%& ()-! 109 ()- 109%&R& ()-9 109 ()-10%& () +dosoor0%

& ()-SCMz[ 9! AOf/ Z109&' () - & F+109&' ()-:!'Y"109%& ()-T'*"10%&' ()-S"10%& ()-S'q
10%&' ()eNDZ ...

45} z[ 91401 %f?fo%“‘(‘f%@rf’%’a/éfsﬁ'mE"Rfﬁlﬁ'&wbj‘m&f @BESL0%& () - ! Af 18$10% () - Q
f 18&10% (§7) Aerabbll;n mcltorhavm%% £k a]:&g:]&nbear'ﬁeaﬂ)'uﬂg afiDbr races HORAEA R ond aa bt me'édzl‘#?d' ng
43] c" "d‘ie.agiwgal Bihvided whidGiaalppa@ad Bod] aGeal dupperawhidh § infegda@d with bleaidiiva1g ai8:BdaGo e bicdeiasli Ng
93] c"A D@fclaudtet wiRge i) hegsd mizarid fol6 pitvEs cBehilirsaeuniideshfonriming fako@odeivesn thdNedabifhe RoOt

Entr ymﬁwg g around the shaft and holding ferrofluid between the ends of the pole pieces and the shaft. A vacuum press
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providing a positioning surface on the vacuum press which butts against the end of the shaft, with the vacuum holding portion of
the press extending lower than this alignment surface to place the shield on the outside of the shaft. As the shield cools, it presses
B against the outside surface of the shaft and is fixed in place. The seal support includes a catcher recess which faces the shaft and is
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