
PCT WORLD INTELLBCTUAL PROPERTY ORGANIZATION 
International Bnreau 

"""'it· r ,. , ,- •• .i1.....,, - b' ...: ..., .., ·~ ;. · .. · _:.-l ~ 

INTERNATIONAL APPLICATION PUBUSHED UNDER TIIE PATENT COOPERATION 1REA TY (PCT) 

(51) International Patent Classification 6: (11) Jnternalional Publication Nwnber: WO 99/04173 
FlSB 15114, E21B 23/04, 34110 Al 

(43) International Publication Date: 28 January 1999 (~m.99) 

(21) International Application Number: PCT/US98/148SS 

(22) International Filing Date: 17 July 1998 (17.07.98) 

(30) Priority Data: 
60/053,134 18 July 1997 (18.07.97) us 

(71) Applicant: DRESSER INDUSTRIES, INC. [US/US]; Suite 
4100, 2001 Ross Avenue, Dallas, TX 75201-2980 (US). 

(71)(72) Applicant and Inventor: DEATON, Thomas. M. 

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DB, DK, EB, F.S, Fl, GB, GB, 
GH, GM, HR, HU, ID, Il., IS, JP, KB, KG, KP, KR, KZ, 
LC, LK. LR, LS, LT, LU, LV, MD, MG, MK, MN, ~. 
MX, NO, NZ, PL, PT, RO, RU, SD, SB, SG, SI, SK, SL, TJ, 
TM, 'IR, TI, UA, UG, UZ, VN, YU, ZW, ARIPO patent 
(GH, GM. KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent 
(AM, Az, BY, KG, Kz, MD, RU, TJ, TM), European patent 
(AT, BB, CH, CY, DB, DK, BS, Fl, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SB), OAPI patent (BF, BJ, CF, CG, CI, 
CM. GA, GN, GW, ML, MR, NE, SN, TD, TG). 

[US/US]; 13305 Belfield, Farmers Branch, TX 75234 (US). Published 

(74) Agent: FELGER, Thomas, R.; Baker & Botts, L.L.P., 2001 
Ross Avenue, Dallas, TX 75201-2980 (US). 

With international search report. 

(54) Title: HYDRAUUC FLUID ACTUATOR WITH METAL TO METAL SEALS 

(57) Abstract 

An improved ftuid actuator ls provided. The fluid actuator (25) comprises a variable 
volume fluid chamber (124). A first tube (162) is fixed within the variable volume fluid 
chamber (124). The first tube (162) has a first sealing swfacc (142) and a second scaling 
surface (144). A piston (JOO) is slidably disposed within the variable volume fluid chamber 
(124) and slidably movable over the first tube (162) between a first position and a second 
position. The piston (100) comprises a first sealing surface (140) and a second sealing surface 
(146). The piston first sealing surface (140) and the first tube first sealing surface (142) 
cooperate to fonn a seal between the piston (100) and the first tube (162) when the piston 
(100) is in the first position. The piston second sealing surface (146) and the first tube second 
sealing surface (144) cooperate to form a seal between the piston (100) and the first tube (162) 
when the piston (100) is in the second position. 


