METHOD AND APPARATUS FOR RETAI NI NG A SOFT SEAL I N AN
| NTEGRATED FLAPPER MOUNT, HARD SEAT, SPRI NG HOUSI NG
SURFACE CONTROLLED SUBSURFACE SAFETY VALVE FI ELD OF
THE I NVENTION This invention relates to the field of
subsurface safety valves and, nore particularly, to a
subsurface safety val ve having a spring housing with
an integrated flapper nmount and hard seat in which a
soft seat sealing conponent is installed and retained
by a retaining ring into the spring housi ng.
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A subsurface safety valve with a spring housing containing a flapper mount, hard seat and a
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A subsurface safety valve with a spring housing
containing a flapper nount, hard seat and a seal i ng
conmponent is typically manufactured in several pieces.
The spring housing usually fornms one piece, and it
contains the flow tube with an upwardly biasing
spring, and an adj acent piston. The flapper nount,
mhich includes t he flapper and hinge, and a sealing
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During assenbly, the tabs rotate into grooves adjacent
to the mating slots to hold the soft seat seal into
pl ace. The soft seat seal nmay have a fl anged upper end
that fits into a circular, mlled slot at the base of
the hard seat on the spring housing. Notches al ong the
perinmeter of the flanged upper end of the seal prevent
gases, such as nitrogen during 2



testing, from becom ng trapped behind the seal and
potentially damaging it when the pressure bel ow a

closed flapper is rapidly bled, resulting in trapped
gases rushing out from behind the seal and deform ng
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DRAWNGS FIG 1 is a cross-sectional view of an
FIG. 1 isxenpb-aegtioaaiboch wbant exginpdary gmbodimestudSuypiaelesubafrfacy safety valve

with inté@lated fippdt nhdlin€ Hard Ret dldapRSEat¥BA Mith thisted s6R 3éal Afning ring.
soft seat seal with tabbed soft seal retaining ring.

FIG 2 is.a sectional vie f an exenpl ary epbodi nt }
FIG. 2 {5 Sectfoppt iy SE G eipmblan caitoaime ol P bt Hos GG salp G aive with
integrated Hppner mepuinhardiseatdansesaft seatngal 9vth takhedreteingg Wig: h
tabbed retaining ring. FIG 3 is another sectional
FIG. 3 ¥ 'a%(Wh&I se&fbn%?ﬁf%@?lo@ﬁry F)?émgt‘ty'@d Hoglf?rﬁen@of %/j E’?lﬁl@i subsurface setifety
subsur saf e v I pt eqr at e ner, .aun
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safety ViR W@ thihieBrakdat fRgbat Beurt| PP Sdat, MY Bt sdadsed]. seat , and
soft seat seal.
FIG. 5 is an isometric exploded view of an exemplary embodiment of a typical subsurface safety
valve with integrated flapper mount, hard seat and soft seat seal with tabbed soft seal retaining

ring showing either roll pins or set screws to restrain further movement of the retainer ring upon
[e]
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FIG 5 is an isonetric exploded view of an exenplary
enbodi nent of a typical subsurface safety valve with
integrated flapper nmount, hard seat and soft seat sea
with tabbed soft seal retaining ring show ng either
roll pins or set screws to restrain further novenent
of the retainer ring upon 3 assenbly. DETAILED
DESCRI PTION Referring in particular to FIG 2,
| apper 10 nmounts to hinge posts 20 that protrude from
e bottom of the spring housing 30 so that the
fl apper 10 becones part of the spring housing 30. A
DETAlL &M DESCRIRFIQNe area (hard seat) 40 annularly
surroundi ng the main bore 50 of the safety val ve and
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original%si;ibn.qydrtr%mgﬁﬁin%Qndpyx%mg of fhe fﬁaﬁgér 19t sS@Mat L 9P istHoe
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to compgssIOn jordp the seBweat serd 78 8t tisksela compypssipy seiglugdQ eepeated openings
and closigsard e Ndpperolt conpressi ng the seal. The soft seat

seal 70 material stretches as it slides up the
° ever-increasing di aneter ofy the conical surface 40,

bui l ding up energy within the material. \Wen the

flapper 10 is opened, the energy stored in the soft

seat material releases, causing the soft seat seal 70

to nove back up the conical surface 40 to its origina

position. During opening and cl osing of the flapper

10, the soft seat seal 70 is not conpressed because of

its nmovenent along the conical surface 40 and does not

get damaged due to conpression. Nor is the soft seat




Referring nowto FIGS. 2 and 5, the soft seat seal 70
al so contains one or nore notches 180 al ong the
perinmeter of the upper flanged end 150 of the seal 70.
When the fl apper 10 closes and the soft seat seal 70
I's pushed up the conical surface 40, if the gap 170
did not exist between the bottom of the spring housing
30 and t he upper flanged end 150 of the soft seat sea
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bottom @EHRSpFih @ RAE ﬁb}ﬂéﬁﬁ&l&: Sipet NghJROURd NN SCheksdt $eaesedPTIE the upper
ﬂangeJ énﬁqgﬁ%o%mjte Jﬁ{clélr%{}t]ﬁfnt%% E% ?% ﬁ heZQ M&‘ sgc}{]éésmtr?%en may
g

get trapped etﬁﬁa‘frﬁ o the s RUTEY e LN Ba g5 Tapper 10
the gasesftraped betwrerspriagdousieg Hhand the upper @ﬂn&d@éé 0 of the jseft seat seal
70 woutd fushibast theiskdlpdefsinoit, abd@auseldamggaviotthe tdfeseaomeatedsl. TBOgap 170

betweeft k%n%@@erfﬂelr%r@tt}?erseﬁfmuﬂ@ tﬁé AR 08RAsuHRBe 6f the Bﬁcu‘-’tﬁ%llled

sou 1 il BBl SRRl Bl SEAR RO B g o
providepyisles o (PRodcEaas, TheteBy Seshping ok FliTHIEERG e d ﬁ%‘?ngée fect of

trappedrgasckes lxehmdrnl)e sal.t abl e el astoneric or non-el astoneric
material such as TEFLON(r). The retaining ring is nade

The sot‘?gea@m%}lgi Alé}s:be?ﬁkﬁ E@zﬁal& QJt@rEFﬁ ﬁﬁoﬂ etla{%ﬁ)merlc materlal such
Pl

as TEPL R (g pehiping ving fmads o ahra?ta isamstpril o iy it he
requirepenis Pf WAKOMRAAE - appar at us for sealing a subsurface
valve. While the invention has been described with

It will Heﬁa%ﬁ&r@ﬁqg $nd Qf &B?ﬁ]‘ thé &rt RIaEIQLFEA 1R &ERRePRY¥thod and apparatus
for seahﬂg a subsurf%tce yalbd. Wﬁ’%e Rt ma/e#lrﬂlc;ng}gastb%en @e%grgbe%rw% rle??éhcgs to specific

preferregfid SYHRPIARIETIIOCHRS o & Taet |BiFs e Hise SmBOdBME: T Mvention

may be g fgagdsortverierhis nadnyskaysland suchheodificatigneand tahiatiortsrae would be

obviousSto@pe oAkl HPihe iaft a8f withig theveepd arspiritGf MeNbventidn. A
subsurface safety val ve apparatus, the apparatus
conprising: a spring housing conprising first and
second ends, wherein at |least a portion of the second
end exhibits a generally conical shape; a non-netallic
sealing ring concentrically |ocated around the
general ly conically-shaped portion of the second end
of the spring housing, the non-netallic sealing ring
conprising a flanged upper end; a retainer ring
adapted to retain the non-nmetallic sealing ring around
t he generally conically-shaped portion of the second
end of the spring housing; at |east one hinge post
connected to the second end of the spring housing; a
fl apper connected to the at | east one hinge post, the
fl apper operable to rotate between an open and cl osed
position; and a gap between the flanged upper end of
the non-netallic sealing ring and a bottom side of the
second end of the spring housing. 2. The subsurface
safety val ve apparatus of claiml, wherein the flanged
upper end of the nonnetallic sealing ring further
conprises at |east one notch. 3. The subsurface
safety val ve apparatus of claim1l, wherein the second
end of the spring housing conprises at |east one

0 concentric slot capable of sreceiving the flanged end
of the nonnetallic sealing ring.



4. The subsurface safety val ve apparatus of claim1,

wherein the retainer ring conprises at |east one tab.

5. The subsurface safety val ve apparatus of claim 4,

wherein the second end of the spring housing conprises

at | east one groove operable to receive the at | east

one tab of the retainer ring. 6. The subsurface

safety val ve apparatus of claim5, wherein the groove
CLAIi%capable of locking the retainer ring in position

Pg jacent to the non-netallic sealing ring. 7. The
R
first angd gpcond spds, wheredn Hdersthapaution ef he s3oRd erg ¢l agengraliy gonical
shape; amen-stalic eatiepdingigonchtdeajly lotrtedaarotiralatbe genveallyi cogigally-shaped
portion$¥3he secéhd eHafShdXpHhE A6 fRinonUAYIEC SEHNIaE dhd So@prising a
ﬂangecﬁlépﬂiem " 2 PRSLE & g{aﬂﬁgt&h ﬂ)oxgﬁ{in ﬁ}%?lloﬁ—n??éﬂli §‘etalil'1<{’.§1 ﬁn% arour&d the

eral 'y coni cally- gﬁe por, IﬁP of. the setond end .

genera@‘f Ay shaRTg POBIRL 9 dheastondhRnd o8 FeriRring oysings 3 I one hinge
post connergediip die sepondand oif theestiripg Bousings a flapper Threnesigd seithe gt lsast one
hinge poaf, dic\lappdr\operapleas aditus betweeh an bpdn, andiedrsed podithen; and a gap

betweel @k f?ﬁlr%@(!l hpfer 86Rb# AInbl-RGtaMRYVLS1IR MParddEoMBRES@ dhe second
qni.call -§paped portion of the second end of the

endOfs FP%ﬁg%%ﬁ%ﬁhg W t hout conpressing. 6
2. The subsurface safety valve apparatus of claim 1, wherein the flanged upper end of the non-
metallic sealing ring further comprises at least one notch.

3. The subsurface safety valve apparatus of claim 1, wherein the second end of the spring
housing comprises at least one concentric slot capable of receiving the flanged end of the non-
metallic sealing ring.

4. The subsurface safety valve apparatus of claim 1, wherein the retainer ring comprises at least
one tab.

5. The subsurface safety valve apparatus of claim 4, wherein the second end of the spring
housing comprises at least one groove operable to receive the at least one tab of the retainer ring.

6. The subsurface safety valve apparatus of claim 5, wherein the groove is capable of locking the
retainer ring in position adjacent to the non-metallic sealing ring.

7. The subsurface safety valve apparatus of claim 6, wherein the retainer ring is further locked in
position adjacent to the non-metallic sealing ring by at least one screw extending through the at
least one hinge post.

8. The subsurface safety valve apparatus of claim 1, wherein the flapper seals against the
generally conically-shaped portion of the second end of the spring housing and the non-metallic
sealing ring when in the closed position.

9. The subsurface safety valve apparatus of claim 1, wherein the non-metallic sealing ring moves
along the generally conically-shaped portion of the second end of the spring housing without
compressing.
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10. A subsurface safety val ve apparatus, the apparatus
conprising: a spring housing conprising first and
second ends, wherein at |least a portion of the second
end exhibits a generally conical shape; a non-netallic
sealing ring concentrically |ocated around the
general ly conical |l y-shaped portion of the second end
of the spring housing, the non-netallic sealing ring
conprising a flanged end having at | east one notch; a
etainer ring adapted to retain the non-netallic
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17. A subsurface safety val ve apparatus as defined in
claim 16, wherein the upper end of the non-netallic
sealing ring conprises a flange. 18. A subsurface
safety val ve apparatus as defined in claim1l7, wherein
the second end of the spring housing conprises a slot
configured to receive the flange of the non-netallic
sealing ring. 19. A nethod of using a subsurface
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ring.

17. A subsurface safety valve apparatus as defined in claim 16, wherein the upper end of the
non-metallic sealing ring comprises a flange.

18. A subsurface safety valve apparatus as defined in claim 17, wherein the second end of the
spring housing comprises a slot configured to receive the flange of the non-metallic sealing ring.

19. A method of using a subsurface safety valve apparatus, the method comprising the steps of:
(a) positioning the subsurface safety valve apparatus in a wellbore, the safety valve apparatus
comprising a spring housing having a lower portion, a non-metallic sealing ring concentrically
located around the lower portion of the spring housing, and a flapper; and (b) moving the non-
metallic sealing ring along the lower portion of the spring housing in response to an opening and
closing of the flapper, the movement being accomplished without compressing the non-metallic
sealing ring.

20. A method as defined in claim 19, wherein the non-metallic sealing ring moves up the lower
portion of the spring housing when the flapper is closed.

21. A method as defined in claim 19, wherein the non-metallic sealing ring moves down the
lower portion of the spring housing when the flapper is opened.



