SAFETY VALVE TORSI ONAL SPRI NG ASSEMBLY AND METHCOD
BACKGROUND OF THE | NVENTION Field of the Invention
100011 The present invention relates generally to
safety valves used in oil and gas well bores and, nore
particularly, to a torsional safety valve nechani sm
used to affix and nmaintain the flapper in a cl osed
position. Description of the Related Art 100021The use
of safety valves in oil and gas wellbores is well
known in the art. In general, these valves are used as
r e SAEKIENY VALVESfORSIOGNALSPRING ASSEMBILYAND METHOD
enmergency. These val ves typically consist of a flapper
which is pivotally connected to a tubular nenber via a

hi nge. Durin ' cii.on | S generally
useg to actugfé*#hgngéﬁg@%@bﬁﬁl%iNgbgﬁﬁggéition
allowing fluid to pass through. However, in the event
of an emergency or other event, the flapper can be
cl osed, preventing dangerous fluids fromtraveling up
hole to the surface &¥iwdd bethadnvemtioased i nto the
envi ronment .
woo1]  The present invention relates generally to safety valves used in oil and

gas wellbores and, more particularly, to a torsional safety valve mechanism used to affix

and maintain the flapper in a closed position.

Description of the Related Art

woo2;  The use of safety valves in oil and gas wellbores is well known in the
art. In general, these valves are used as redundant shut-offs in the event of wellbore
emergency. These valves typically consist of a flapper which is pivotally connected to
a tubular member via a hinge. During fluid production, a sleeve is generally used to
actuate the flapper in an open position, allowing fluid to pass through. However, in the
event of an emergency or other event, the flapper can be closed, preventing dangerous
fluids from traveling up hole to the surface and being released into the environment.

(0003] In the past, various manufacturers have used steel pins, called flapper
pins, to connect the flapper to the hinge on a mating part of the tubular member called a
hard seat. Once the flapper is placed on the hinge, a set of radially contoured pins are

placed on either side of the flapper to support the torsion springs. The torsion springs



100031 In the past, various manufacturers have used
steel pins, called flapper pins, to connect the
flapper to the hinge on a mating part of the tubular
menber called a hard seat. Once the flapper is placed
on the hinge, a set of radially contoured pins are

pl aced on either side of the flapper to support the
torsion springs. The torsion springs

circunferentially wap around the pins and are used to
bias the flapper in a closed position. Tabs extend
citeunnfedehtéally owsib carowlr thagsnutd arearsed e bidsappelapper in a closed
contacting the flapper, thereby transferring the

p&MidN Y THY Séndt Bothe frbRRRSpriARdoRI ARt Rk filippeR dofificting the
cl osed position. 8 004] There are

f
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t he sprlngs t he torque stresses created by the

p%%? g's movement when the flapper is opened is
transferred along the spring itself, increasing the
|i kePPthoolest aist 8@@%@%&&%@@ tegdtioapr flanper chgqnés Trden
torque stresses are typically the greatest at the

Firggc singeothe wibe rferm hie integralgrad phd sigingerthe omgug siesses created by
Second, when using a contoured flapper, the tabs

thexpends mgvémeamvithe tispflappgsis @béred iStritrald anggakec Ghing itself,
the fl apper surface when it 1s actuated in the opened
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creates additional stresses on the sprlng f whi ch
tyéfcﬁgysth% Sérgﬁtgs?gpklﬁelgcit@ﬁﬂl’% glréqiﬁlg A&d g&%ﬂ%?orﬁ%ﬂs%ﬁﬁl Second,

hose deS| ere the gabs ect Wi th eal h OHE |
%t‘“%aec‘t“i anph- fhgdabs e{ra ing om thgsprings oliep slide glong or
creat ed at the tab/spring junction. Third, the use of

off e flarney Serfase Wheapipay aghaicd & thedwpyedcnspianedt diisadagreases
I ncreases the cost associated with the safety val ve.

voséeftitianayi aad cofates hddidont! sacks@ninabe springhwhieh irssubis ime@chbined
in the art for an inproved flapper nechani sm which

loadif Ahd @fcrdab&l FRIO Str&bdsEBG@Sthe RpHife ahd FSpIRA sGiPideNdS those
and sinmplifies the flapper design, thereby providing

d&idm® véheltn ARDL c HAEct ORI e&dhf bifidrSVer S BhpeY A¥fe, even more
fatigue stress is created at the tab/spring junction. Third, the use of the individual
flapper pin is unduly complicated and increases the cost associated with the safety
valve.

[000s; In view of these disadvantages, there is a need in the art for an improved

flapper mechanism which minimizes the torque stresses on the torsion springs and



SUMVARY OF THE | NVENTI ON | ogo61 Vari ous
enbodi nents of the present invention provide
assenbl i es and nmethods for a safety val ve torsiona
spring assenbly used in a well bore. The safety val ve
conprises a valve body, a flapper nount and a fl apper.
A hinge is used to rotate the flapper in an opened or
cl osed position. Torsional pins are nounted adjacent
the fl apper nount, each having ends which extend into
the hinge and term nating adj acent each other at a
silnptifits o flappen dedigre thuirebgarroviding iaomat radipble ags cast-efficient safety
circunferentially nounted around the torsional pins.
valags extend fromthe torsional springs and contact an
actuation nmenber extending over the top of the
flapper. As such, the torque created by the torsiona
springs is transferred to the actuation nmenber via the
tabs, thereby reducing the stress on the torsiona
Springs. 100071 According to another
enbodi nent of the present invention, the torsiona
pins term nate adjacent one another at the m ddl e of
the hinge or at a point offset fromthe mddle of the
hi nge. Moreover, the actuation nmenber may be a "U
shaped horse shoe nenber. An alternative enbodi nent of
the actuation nmenber nmay include two tabs connected to
the torsional pins, which extend out over the top of
the fl apper. | 000si An exenpl ary nmethod of the
present invention includes the steps of opening the
fl apper, the valve assenbly conprising springs and an
actuation nenber adapted to actuate the flapper into a
cl osed position; generating torque in the springs;
transferring the torque fromthe springs to the
actuation nenber, the actuation nenber being in
contact with the flapper; transferring the torque from
the actuation nenber to the flapper; and closing the
fl apper.



| 000si The foregoing summary is not intended to
sunmari ze each potential enbodi nent or every aspect of
the subject matter of the present disclosure. Qher
obj ects and features of the invention will becone
apparent fromthe foll owi ng description with reference
to the drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

Room FIG 1 illustrates various conponents of a safety
val ve nechani sm according to an exenpl ary enbodi nent
of the present invention; (00111 FIG 2

il lustrates theSEdMEARYOBTHE INWENVEONeCchani sm of
FIG 1; and 100121 FIG 3 is a cross-sectional view of
a safety val ve nmechani sm according to an exenpl ary
enbodi ment of the present invention. [ 0013]
Wi | @oogiheVarinpe reibediniestssefsbe presphteinventipamiaiide assemblies and
nodi fications and alternative forns, specific
methodsliforem tafetandlvegbiaas] fpaing dosarblys hedrin hywwlthyoref The safety
exanple in the drawings and will be described in
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each other at a location along the hinge. Torsional springs are circumferentially
mounted around the torsional pins. Tabs extend from the torsional springs and contact
an actuation member extending over the top of the flapper. As such, the torque created
by the torsional springs is transferred to the actuation member via the tabs, thereby
reducing the stress on the torsional springs.

(00071  According to another embodiment of the present invention, the torsional
pins terminate adjacent one another at the middle of the hinge or at a point offset from
the middle of the hinge. Moreover, the actuation member may be a “U” shaped horse
shoe member. An alternative embodiment of the actuation member may include two
tabs connected to the torsional pins, which extend out over the top of the flapper.

0oos] An exemplary method of the present invention includes the steps of
opening the flapper, the valve assembly comprising springs and an actuation member
adapted to actuate the flapper into a closed position; generating torque in the springs;

transferring the torque from the springs to the actuation member, the actuation member

4 °



Description of Illustrative Enbodi nents

[0014] Illustrative enbodi nents of the invention are
descri bed bel ow as they m ght be enployed in the use
of a safety valve. In the interest of clarity, not al
features of an actual inplenentation or related nethod
are described in this specification. It will of course
be appreciated that in the devel opment of any such

act ual enbodi nent or nmet hod, numnerous

I mpl ement ati on-specific decisions nust be nade to

beiopiire ventich evithethe legper; stansfoerigfthe togqal fiom shecdetuation member to
conpliance with systemrel ated and busi ness-rel at ed

tieoTpbérahnt Gosivdthe Aapel.| vary from one inpl ementation
to anot her. Nbreover it will be appreciated that such

a deM@L]OWtfor@é& ?xg/ isBfot GR {ie%xto marize each é)Otentlal

ti me-consum ng, nevert €ss a routin

k|n for thos in e art
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eferring to FIgS 1 & 2, a safety valve 10 is

obiesty siidafeabiresc Obrihe ABvangomnvidly dRssimer PPRaGHH direra nihe ofollowing
the present invention. Safety valve 10 can be a
desgripeanywigh refgerseyo thaldiedngssed i n downhol e

applications, such as, for exanple, a surface
control | ed sub-surface safety val ve, annul ar
controlled valve, fluid | oss valve or pressure

bal anced val ves. Safety valve 10 includes a tubul ar
menber 11 having a flapper nount 12 at its |ower end
14. Fl apper nmount 12 includes a bottom surface 26 and
| ateral surface 28. A seat hinge 16 extends from
fl apper nount bottom surface 26 and mates with flapper
hi nge 18 of fl apper 20. Two shoul ders 24 are | ocated
on | ateral surface 28, which have profiles for
accepting torsional pins as will be discussed.

100161 Two mrrored radially contoured torsional pins
22, having ends 30, 32, extend around the curvature of
fl apper nount bottom surface 26. Ends 30 are pl aced
within the mating profile of shoul der 24, while ends
32 are inserted into seat hinge 16 and fl apper hinge
18, thereby effectively formng the hinge used to
actuate and/or rotate flapper 20 in an open or closed
position. Once ends 30 have been placed within the
profile of shoulders 24, secure nenbers 34 are pl aced
atop ends 30. Secure nenbers 34 are used to counter
any torque generated by torsional springs 38 which nay
act on torsional pins 22. Secure nenbers 34 have a

mat chi ng profile which mates with the contour of ends
30 and the profile of shoulders 24. A connector 36,
such as, for exanple, a screw, is inserted into secure
menbers 34 in order to create the connection. Those
skilled in the art having the benefit of this
di scl osure realize a variety of connectors and/or

nmet hods of nounting torsional pins 22 to flapper nount
12 may be utili zed. 100171 Further referring
to the exenpl ary enbodi nents of FIGS. 1 & 2, torsiona
springs 38 illustrated which provide the bias force
necessary to close flapper 20. In order to support °
torsional springs 38, torsional pins 22 are placed

i nside of torsional springs 38. Torsional springs 38
circunferentially wap around torsional pins 22 and
have ends 40 and tabs 42, which mate with profiles in
shoul ders 24 (ends 40) and contact actuation nenber 45
(tabs 42) as will be discussed. Secure nenber 34



mates and fits on top of ends 30 and ends 40 in order

to secure torsional springs 38 and pins 22 in place.

[ 0018] Actuation nmenmber 45 extends fromthe area

adj acent hinges 16,18 and extends out over the surface

of flapper 20. In the nost preferred enbodi nment,

actuation nenber 45 is shaped a "U' shaped "horse

shoe" having ends 44, which are curved to fit around

the outer dianmeter of ends 32 of torsional pins 22,

essentially formng a hinge. As such, once ends 32 are

i nserted i NtBRIBMDPESORIPEIGN UF THE PRAWENGS!I €

situat ed adjacent the edges of hinge nenber 16 as

illustrated in FIG 2. Actuation nenber 45 al so

i ncludes mating grooves 46 adjacent ends 44, which

provj, t 2 | I
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ﬁi hol es ﬁgerel t abs ﬁ are |nserted The hol es
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45, wherein spring tabs 42 could be hooked and/or

i nsefted ikt & illysgrates thsgesemblpd splehysyaleonephianism ot Fiéhatl etnd

in torsional springs 38, which is then transferred to

act uatih orF e Atien croSs-sectoriahbiswaE a isafetynabre neshdpiiss according to

flapper 20 in a closed position. Accordingly, the

alt exeiipiar$ EmBSEment dfalsprddntihivéitiohngs 38 is m ni m zed.

100191 Actuation nmenber 45 allows the torque created

by tRi51 OWdlle Sl HEIntAH t1§’ Q@ I\%ﬁf)l@ i P ymodlﬁcatlons and

di stributed over flapper 2 reover, the U sh ape of
S 4 v d g a
al'?f?éasf‘%ﬁﬁ%ﬁ%f SRR OB RS0, g 8w o
nor ble flappe hapni sm Pl ease. nate, howe
YR rep RRstingyEng e Or & diT BRIRSY (RO H Sould be
di scl osure reallze a variety of designs may be
upderstoodethat ghet inaprffoar st intgpdednly bodiguedtte tfw appisplap dorms
such as, for exanple, actuation nenber 45 may be a "V
distlagedd Mﬂm&r tior imayticno s its tcowér tallo moddicutichsaleqtisddents and
menber s extendi ng over the top of flapper 20.
all RO REAIBAE ivAthid @hd BSirie%¥BARESY o FROBIVERINN &f déflred B3 the
the ends 32 of torsional pins 22 are straight ends
rt inside hinges 16,18 and cone together at
a%%é &¥§% line 48, which denotes the m ddl e of hinges
16,18. In the alternative, however, ends 32 nay neet
at an offset position along hinges 16,18, as, for
exanpl e, denoted by dotted line 50. As such, if the
alternative enbodi nent were enpl oyed, one end 32 would
be | onger than the other end 32. Accordingly, the use
of extended torsional pins 22 in the present invention
all eviates the need for an individual flapper pin as
utilized in the prior art.



[0021] The exenpl ary enbodi nent of the present

i nvention includes a nethod for actuating a val ve
assenbly in a wellborc, the valve assenbly conprising
a flapper hingedly attached to a flapper nount, the
met hod conprising the steps of opening the flapper,
the val ve assenbly conprising springs and an actuation
menber adapted to actuate the flapper into a cl osed
position; generating torque in the springs;
transferring the torque fromthe springs to the

act uat i on nmenbBéscriptien aflllisirative Pbbeimdnes Ng i n

contact with the flapper; transferring the torque from

t he pgluatiuamive Eebdinnisher tht aRRATon @féddéélzl‘ﬁ%'d N 1dwW8s they
fl apper. 10022/ Accordingly, the flapper
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actuation nenber nore uniformy distributes the | oad
ok £ouEes B apRyeqiatedh ghat |iny Hisedevelpriment, of iy 168 ashBbembrdiment or
of the actuation nmenber prevent the actuation nmenber
methodh stunetiong) imblemgntatia-specificf dectsent | rapgdare, made thachieve the
mnimzing the stress applied to the springs.
déwiopensespecifisgoblo) ssich aatonpdl Acel it yiadne ettt aiamsmsdstrylated
for the flapper pin of the prior art. [ 0023]
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rrations as are
For. an éf %aﬁ ment
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the actuation nmenber and spring tabs, while stil
the/bpnedy PRt digclgfticor art torsion and flapper pins.
Accordingly, the invention is not to be restricted
excepis) i Mdferghg toFIGhd &t asifert valvailiss dhdtratbdagcording to an
equi val ents. CLAI M5
exemplary embodiment of the present invention. Safety valve 10 can be a variety of
safety valves used in downhole applications, such as, for example, a surface controlled
sub-surface safety valve, annular controlled valve, fluid loss valve or pressure balanced
valves. Safety valve 10 includes a tubular member 11 having a flapper mount 12 at its
lower end 14. Flapper mount 12 includes a bottom surface 26 and lateral surface 28.
A seat hinge 16 extends from flapper mount bottom surface 26 and mates with flapper

hinge 18 of flapper 20. Two shoulders 24 are located on lateral surface 28, which have

profiles for accepting torsional pins as will be discussed.



WHAT IS CLAIMED |1 S: A val ve assenbly for use in a

wel | bore, the val ve assenbly conprising: a valve body;

a flapper nount on the val ve body; a flapper; a hinge

used to rotate the flapper in an opened or cl osed

position; a first and second torsional pin nounted

adj acent the flapper nount, the first and second

torsional pins each conprising an end whi ch extends

into the hinge; a first torsional spring nounted

around the first torsional pin and a second torsiona

Spri mgs MOwd edrramed uadlallyheos@cah chrdieiad poRad2, phving ehds 30,32,

first and second torsional springs each conprising a
elt@li ABIREMhe dUhARSObT T HIdYRS baMdFh surface 26. Ends 30 are placed
within the mating profile of shoulder 24, while ends 32 are inserted into seat hinge 16
and flapper hinge 18, thereby effectively forming the hinge used to actuate and/or rotate
flapper 20 in an open or closed position. Once ends 30 have been placed within the
profile of shoulders 24, secure members 34 are placed atop ends 30. Secure members
34 are used to counter any torque generated by torsional springs 38 which may act on
torsional pins 22. Secure members 34 have a matching profile which mates with the
contour of ends 30 and the profile of shoulders 24. A connector 36, such as, for
example, a screw, is inserted into secure members 34 in order to create the connection.
Those skilled in the art having the benefit of this disclosure realize a variety of
connectors and/or methods of mounting torsional pins 22 to flapper mount 12 may be
utilized.

o177  Further referring to the exemplary embodiments of FIGS. 1 & 2,
torsional springs 38 illustrated which provide the bias force necessary to close flapper
20. In order to support torsional springs 38, torsional pins 22 are placed inside of
torsional springs 38. Torsional springs 38 circumferentially wrap around torsional pins

22 and have ends 40 and tabs 42, which mate with profiles in shoulders 24 (ends 40)

and contact actuation member 45 (tabs 42) as will be discussed. Secure member 34



an actuation nenber connected to the first and second
torsional pins and extending onto the flapper, the tab
menbers of the first and second torsional springs
contacting the actuati on nenber. 2. A valve assenbly
as defined in claiml, wherein the ends of the first
and second torsional pins extending into the hinge
term nate adjacent each other at a location in a

m ddl e of the hinge. 3. A valve assenbly as defined
inclaiml, wherein the ends of the first and second
mia@k 3ho Mg onpbPp & ends S0ind @ndU intodder i Kegerett@kBhalabngs 38 and
adj acent each other at a location offset froma mddle
pBk 2b ieplhinge. 4. A valve assenbly as defined in claim
1, wherein the actuation nenber conprise grooves or

Ol 1 S0, Rl A1 B0 TSy 1163k

o ;
second torsional Springs

defjned in claim1, erein the actuation er is a
extgpds s o iaeesifgBpner g0 A 50! Ebump epoad et fribation

inclaiml, wherein the actuati on nenber conprises a
nembet 4% isshapsdB el shaned charse thoet hrying ands 44, ovhdghoria curyedato fit

and a second tab nmenber connected to the second
atoond iheraiter gliameterhrd ehily 32 ohrdsismt pind 22 adssangiathe faming a hinge.

extendi ng onto the fl apper.
As such, once ends 32 are inserted into hinge members 16,18, ends 44 are situated
adjacent the edges of hinge member 16 as illustrated in FIG. 2. Actuation member 45
also includes mating grooves 46 adjacent ends 44, which provide a mating profile for
tabs 42 of torsional springs 38. In the alternative, however, grooves 46 may be holes
wherein tabs 42 are inserted. The holes would run from the top to bottom of actuation
member 45, wherein spring tabs 42 could be hooked and/or inserted into. As flapper 20
opens, torque is created in torsional springs 38, which is then transferred to actuation
member 45 via tabs 42 in order to bias flapper 20 in a closed position. Accordingly, the
torque stress on tabs 42 of springs 38 is minimized.

[0019]  Actuation member 45 allows the torque created by torsional springs 38 to

be more uniformly distributed over flapper 20. Moreover, the U-shape of horse shoe 45
prevents sliding along and/or sliding off the surface of flapper 20, thereby providing a

more reliable flapper mechanism. Please note, however, those skilled in the art having

the benefit of this disclosure realize a variety of designs may be utilized to transfer the



7. A valve assenbly for use in a well bore, the valve
assenbly conprising: a valve body; a flapper nount on
the val ve body; a flapper; a hinge used to rotate the
flapper; a first and second pin nounted adjacent the
fl apper nount; a first spring nounted adjacent the
first pin and a second spring nounted adj acent the
second pin; and

spring torque to flapper 20, such as, for example, actuation member 45 may be a “V”
shaped member or may consist of two individual tab members extending over the top of
flapper 20.

0020y Referring to the exemplary embodiment of FIG. 3, the ends 32 of
torsional pins 22 are straight ends which insert inside hinges 16,18 and come together at
the dotted line 48, which denotes the middle of hinges 16,18. In the alternative,
however, ends 32 may meet at an offset position along hinges 16,18, as, for example,
denoted by dotted line 50. As such, if the alternative embodiment were employed, one
end 32 would be longer than the other end 32. Accordingly, the use of extended
torsional pins 22 in the present invention alleviates the need for an individual flapper
pin as utilized in the prior art.

(00211  The exemplary embodiment of the present invention includes a method
for actuating a valve assembly in a wellbore, the valve assembly comprising a flapper
hingedly attached to a flapper mount, the method comprising the steps of opening the
flapper, the valve assembly comprising springs and an actuation member adapted to
actuate the flapper into a closed position; generating torque in the springs; transferring
the torque from the springs to the actuation member, the actuation member being in
contact with the flapper; transferring the torque from the actuation member to the

flapper; and closing the flapper.

10 °



a separate actuation nmenber extending onto the

fl apper, the separate actuati on nenber bei ng connected
to at | east one of the first or second pins. 8. A

val ve assenbly as defined in claim7, wherein the
first and second springs each conprise a tab nmenber
whi ch contacts the actuation nenber. 9. A valve
assenbly as defined in claim@8, wherein the separate
actuation nenber conprises a first tab nmenber
connected to the first pin and a second tab nenber

connget edAt@rdihgy,s e ofishppt Mcchdifisnh | dfSthe agrekepe dpBatidnabhas a
menbers of the separate actuation member extending

n@f%& otf By ahta E&Qﬁfer the bHor 4. VIQI‘SY &irlke %@B%lﬂg {a8¢ to%ehot Ebn@act the
bor e, e val ve assenbly conprising: a val ve body;

ﬂ'ﬁ‘pﬂekaﬁl@e{ue?&%y%ﬁapl‘?& {ohﬁlevgir}/n%s a99¥mmmlzed. Second, the actuation

member more uniformly distributes the load stresses over the flapper. Third, various
embodiments of the actuation member prevent the actuation member from sliding along
and/or off the flapper, further minimizing the stress applied to the springs. Moreover,
the torsional pins eliminated the necessity for the flapper pin of the prior art.

0023  Although various embodiments have been shown and described, the
invention is not so limited and will be understood to include all such modifications and
variations as would be apparent to one skilled in the art. For example, an alternative
embodiment of the present invention could be a valve which only utilizes the actuation
member and spring tabs, while still employing the prior art torsion and flapper pins.
Accordingly, the invention is not to be restricted except in light of the attached claims

and their equivalents.



a flapper; a hinge used to rotate the flapper; a first
and second pin nounted to the val ve adjacent the
fl apper nount; a first spring nounted adjacent the
first pin and a second spring nounted adjacent the
second pin, the first and second springs each
conprising a tab nenber; and an actuation nenber
extending onto the flapper, the tab nenbers of the
first and second springs contacting the actuation
menber.

CLAIMS

WHAT IS CLAIMED IS:
1. A valve assembly for use in a wellbore, the valve assembly comprising:

a valve body;

a flapper mount on the valve body;

a flapper;

a hinge used to rotate the flapper in an opened or closed position;

a first and second torsional pin mounted adjacent the flapper mount, the first and
second torsional pins each comprising an end which extends into the
hinge;

a first torsional spring mounted around the first torsional pin and a second
torsional spring mounted around the second torsional pin, the first and
second torsional springs each comprising a tab member adjacent the
hinge; and

an actuation member connected to the first and second torsional pins and
extending onto the flapper, the tab members of the first and second

torsional springs contacting the actuation member.

12 °



11. A valve assenbly as defined in claim 10, wherein

the first and second pins each conprise an end which
extends into the hinge. 12. A nmethod for actuating a
val ve assenbly in a wellbore, the valve assenbly
conprising a flapper hingedly attached to a fl apper
mount, the method conprising the steps of: closed (a)
openi ng the flapper, the valve assenbly conpri sing
springs and a separate actuation nmenber adapted to
actuate the flapper into a position; (b) generating

2t or gevalve akdeenbdypasi defiaed in claim 1, wherein the ends of the first and second

torsional pins extending into the hinge terminate adjacent each other at a location in a

middle of the hinge.

3. A valve assembly as defined in claim 1, wherein the ends of the first and second
torsional pins extending into the hinge terminate adjacent each other at a location offset

from a middle of the hinge.

4. A valve assembly as defined in claim 1, wherein the actuation member comprise
grooves or holes which mate with the tab members of the first and second torsional

springs.

5. A valve assembly as defined in claim 1, wherein the actuation member is a “U”

shaped horse shoe.

6. A valve assembly as defined in claim 1, wherein the actuation member
comprises a first tab member connected to the first torsional pin and a second tab
member connected to the second torsional pin, the first and second tab members

extending onto the flapper.
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(c) transferring the torque fromthe springs to the
separate actuation nenber, the separate actuation
menber being in contact with the flapper; (d)
transferring the torque fromthe separate actuation
menber to the flapper; and (e) closing the flapper.
13. A nethod as defined in claim 12, wherein step (c)
is acconplished by the step of transferring the torque
through a tab nenber. 14. A nethod for actuating a
val ve assenbly in a wellbore, the valve assenbly

7CONpPAivaivBg@ssamblyadppede ilh RGEBOrY, tAE Vaeh@eenily dorhpraer
nmount, the nethod conprising the steps of:
a valve body;
a flapper mount on the valve body;
a flapper;
a hinge used to rotate the flapper;
a first and second pin mounted adjacent the flapper mount;
a first spring mounted adjacent the first pin and a second spring mounted
adjacent the second pin; and

a separate actuation member extending onto the flapper, the separate actuation

member being connected to at least one of the first or second pins.

8. A valve assembly as defined in claim 7, wherein the first and second springs

each comprise a tab member which contacts the actuation member.

9. A valve assembly as defined in claim 8, wherein the separate actuation member
comprises a first tab member connected to the first pin and a second tab member
connected to the second pin, the first and second tab members of the separate actuation

member extending onto the flapper.
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(a) opening the flapper, the valve assenbly conpri sing
a separate actuation nenber adapted to actuate the
flapper into a closed position; (b) nmounting a first
and second spring adjacent a hinge used to rotate the
flapper, the first and second springs conprising a tab
menber; (c) transferring torque fromthe springs to
the actuation nmenber via the tab nenbers; and (d)

cl osing the flapper.

10. A valve assembly for use in a wellbore, the valve assembly comprising:

a valve body;

a flapper mount on the valve body;

a flapper;

a hinge used to rotate the flapper;

a first and second pin mounted to the valve adjacent the flapper mount;

a first spring mounted adjacent the first pin and a second spring mounted
adjacent the second pin, the first and second springs each comprising a tab
member; and

an actuation member extending onto the flapper, the tab members of the first and

second springs contacting the actuation member.

I1. A valve assembly as defined in claim 10, wherein the first and second pins each

comprise an end which extends into the hinge.

12. A method for actuating a valve assembly in a wellbore, the valve assembly

comprising a flapper hingedly attached to a flapper mount, the method comprising the

steps of:
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15. A nethod as defined in claim14, wherein step (b)
further conprises the step of nounting a first and
second pin adjacent the hinge.

(a) opening the flapper, the valve assembly comprising springs and a

separate actuation member adapted to actuate the flapper into a
closed position;
(b) generating torque in the springs;
(c) transferring the torque from the springs to the separate actuation member,
the separate actuation member being in contact with the flapper;
(d) transferring the torque from the separate actuation member to the flapper;
and

(e) closing the flapper.

13. A method as defined in claim 12, wherein step (c) is accomplished by the step of

transferring the torque through a tab member.

14. A method for actuating a valve assembly in a wellbore, the valve assembly
comprising a flapper hingedly attached to a flapper mount, the method comprising the
steps of:
(a) opening the flapper, the valve assembly comprising a separate actuation
member adapted to actuate the flapper into a closed position;
(b)  mounting a first and second spring adjacent a hinge used to rotate the

flapper, the first and second springs comprising a tab member;



(c) transferring torque from the springs to the actuation member via the tab
members; and

(d) closing the flapper.

15. A method as defined in claim 14, wherein step (b) further comprises the step of

mounting a first and second pin adjacent the hinge.



