. Title: FERROFLU DI C SEAL BETWEEN A SHAFT AND A HUB FOR A DI SK HARD DRI VE

AT 18 JUL 2003

*G00002*

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intemnational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 ; {11) International Publication Number: WO 00/43698
F 15/4 16 Al
16] 15/43, G11B 17/08, 5/0 {43) Internutional Publication Date: 27 July 2000 (27.07.00)

v i : (74) Agents: NUTTLE, William, E. et al,; Fleshr, Hohbuach, Test,
(21) International Application Number PCT/US00/01567 albritton & Helrbext 117, 4 Embarcadero Center. Suits
{22) Internutional Filing Date: 21 Junuary 2000 (21.01.00) 3400, San Francisco, CA 94111-4187 (US).
(30) Priority Data: (81) Designated States: DE, GB, JP, KR, SG.

60/116,758 22 January 1999 (22.01.99) us

60/117,826 29 January 1999 (29.01.99) Us

60/121,678 25 February 1999 (25.02.99) US | Published

60/124,629 16 March 1999 (16.03.99) Us With international search report.

Before the expiration of the time limiz for amending the
claims and to be republished in the event of the receipt of
(71) Applicant: SEAGATE TECHNOLOGY, INC. [US/US]; Legal aemendments.
Dept., Building 15, 920 Disc Drive, Scotts Valley, CA
95066-4544 (US).

{(71)(72) Applicants and Inventors: MACLEOD, Donald, James

B e Ay

Avenue, Santa Cruz, CA 95060 (US). BYL, Marten,
Fredrick {US/US]; 24750 Miller Hill Road, Los Gatos, CA *162162+
95030 (US). LEBLANC, Jeffry, Amold [US/US]; 6565
Qukridge Roed, Aptos, CA 95003 (US). PHAM, Tan, Hung
[FR/US]; 111 Bean Creek Road, Scotts Valley, CA 95066
(US). NOTTINGHAM, Robert, Alan [US/US]; 1816 Hector
Lane, Santa Cruz, CA 95062 (US). WHITTOME, Michael,
James [US/US}; 24 A Meadow Way, Scotts Valley, CA
95066 (US).

(54) Title: FERROFLUIDIC SEAL BETWEEN A SHAFT AND A HUB FOR A DISK HARD DRIVE

305

178

(87) Abutract

An apparatus and methad are provided for sealing an outer surface (170) of a shaft (175) to an inner surface (165) of a hub (160).
The yeal includes a magnet (155), with top and bottom pole pleces (260 and 265) and a ferrofluld (270) magnetically held in a gap (275)
between the pole pieces (260 and 265) and the hub (160) or the shaft (175). Ths top pole piece (260) has & cross-section that is L-shaped,
with 2 horizontal portion (260a) parallel to the magnet (155) and a shorter vertical portion (260b) facing the shaft (175). In one embodiment,
the vertical portion (260b) or the portion of the shaft (175) facing it is contoured to provide a flux gradlent that axially concentrates the
ferrofluid (270) in the gap (275). In another aspect, a catcher (335) is provided to reduce loss of ferrofluld (270) when the ferrofiuidic seal
(185) is used to form an outside seal. In yet another aspect, a stationary ferrofluidic seal (345) is provided for sealing a stationary shaft
(350) to a rotating hub (355).
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