wo 2012/015748 A2 [ 10KV 000 RO KR

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellcctual Property Organization /i 1IN NI A0 AL 000100 OO0 O A
International Bureau S,/ 0
g ' Joy . . .
. . _ S (10) International Publication Number
(43) International Publication Date \'{:/_?___/
2 February 2012 (02.02.2012) PCT WO 2012/015748 A2

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
F16K 1/18 (2006.01) F16K 17/04 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: EII\{I’ Eg’ EX’ IIPC, Hik%ési'lsp’éE’&G’LI;MMiN’hljg’
PCT/US2011/045205 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(22) International Filing Date: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
25 July 2011 (25.07.2011 SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(25 Filing L. w201 € oot ; TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

i anguage:

-g . stag e TS (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
12/845,510 28 July 2010 (28.07.2010) Us %ﬁ) Z];Vuzéiﬁs(ﬁ (il\T’L QEZ» Eg’ g}?gf g[ZDb REUb Tlg
(71) Applicant (for all designated States except US): BAKER EE, ,ES, FI, FR, G]i Gf{, H,R, }fU, IiE, Ié, IT: LT: LU:
HUGHES INCORPORATED [US/US]; P.O. Box 4740, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Houston, TX 77210-4740 (US). SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

(72) Tnventors; and GW, ML, MR, NE, SN, TD, TG).

(75) Inventors/Applicants (for US only): MYERLEY, Declarations under Rule 4.17:
Thomas, 8. [US/US]; 5801 § 283rd E. Ave,, Broken Ar- as to applicant's entitlement to apply for and be granted
row, OK 74014 (US). ROBERTS, Tyler, C. [US/US]; a patent (Rule 4.17(ii))
14331 N. Sandstone Ave., Skiatook, OK 74070 (US). ’
THOMPSON, Grant, R. [US/US]; 7905 South 77th East —  as to the applicant’s entitlement fo claim the priority of
Ave., Tulsa, OK 74133 (US). the earlier application (Rule 4.17(iii))

(74) Agent: DUPHORNE, Darin, H.; Baker Hughes Incorpo- Published:
rated, P.O. Box 4740, Houston, TX 77210-4740 (US). —  without international search report and to be republished
(81) Designated States (unless otherwise indicated, for every upon receipt of that report (Rule 48.2(g))

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: PRESSURE VORTEX DEVICE TO ALLOW FLAPPER CLOSURE IN HIGH VELOCITY FLUID APPLICATIONS

(57) Abstract: The problem of flappers that will not close due to high velocity gas rushing past and creating a vortex that has
zones of high pressure pressing the tlapper against the force of the torsion spring is reduced or overcome with modifications in the
passage through a subsurtace safety valve so as to reduce the intensity of the vortex to allow the torsion spring to pivot the flapper
to closed position. Various shapes are inserted adjacent the flapper base to create turbulence to minimize or prevent the vortex and
the associated pressure increases that would otherwise prevent flapper closure with the flow tube retracted. Inserts that create tur-
bulence are placed in a recess that in part holds the flapper when it is rotated to the open position.



