-1- ¢ ! . 2148979 VELL SAFETY VALVE It is well known to utilize an ~
el astoner seal in a hydraulic piston and cylinder assenb{y\in a safety

val ve“such’as shown in U S Patent Nos. 4,161,219 and 4,049, 052. %,
However, elastonmer seals are limted as 5 to the tenperatur ' hQyC
they can operate, the pressures which~ t1he‘y can withst\and, 251&59\719
corQQ§ive environnent in which they can operate, and the length of ti:
bef ore they nust be repl aced. GB-2 109 895A discloses -a netal-to-m%fﬁs

seal used in a piston and 10 cylinder actuating assenmbl w_in a

subsurface safety valve. However, it is difficult to manufacture netal -
to-metal seals which will seal under ﬁﬁlLFg Itions and which w |
seal against gases. Qur copending ap&%reéﬁﬁ@ﬂiag§§ﬂ§21 090A is 15 :

directed to a hydraulic actuating neans for actuating a subsurface well

saf ety val ve which -avoids thptuse wé1 Pl iafidiii®o RSl iZe A LA tmersa@aln
bot h high and IOM/'pressare ?nd hjggwgq§3£om/tﬁ erature %%PLicatioRs and
in the presence of lRof ripEITRUEIG R L&y ligifler assembly An & giafety

to the  aforesavalvecspemdasng sipgén cixd ilbss A PetldntsdNody Ao, 19 and
controlling fltuid.fl t ugh | l..co a0l i n

val ve cl osgr e rrenbéa?tswrr\%?/@én?' bet%ﬁv%%én%j?cﬂ%}geﬁgﬂssﬁt Pagt]é: gﬁmgrq%\faisng
an i nproved hydraut®cthet ubempgraburesinkn f othigh udthely taan vaperadieosdhe

Tovabl & i each oyb Gaee T Of pASE G Ch | L R, e TR ve
c-o"_rﬁ?mni cation wi tﬁe%\" hyepment ¢ é@)n‘?’?&h f&lﬁ*j CA ORfRALL ah?P’l%eﬁﬁ/ﬁi%ﬁ' on
the second side ofoB0 tiwepbeforei they mosnby aasplacedsh fEBHZ 1D sSBISA in
e oLy onohe o gLUELEYRL DRk PE) M Smétd "l s ' O ¥l !
Lo 10 cylinder actuating assembly in a subsurface safety
~valve. However, it is difficult to manufacture metal-
“to-metal seals which will seal “under all pressure
. conditions and which will seal against'gases.
N Our copending application 6B-2 121 090A is

15 directed to a hydraulic actuating means for actuating a

' subsurface well safety valve which avoids the use of
‘elastomer seals and can be used in both high and low
‘pressure and high and low temperature applications and
in the presence of corrosive fluids and gases.

20 ' According  to the aforesaid copending
application a well safety valve for controlling fluid
flow through a well conduit includes a housing and a
valve closure member moving between open and closed
positions by pfbviding an imprdved hydraulic actuating

25 means for actuating the valve closure member; at least
one cylinder is provided in the housing with a piston
movable in each cylinder; the cylinder on one side of
the piston is in communication with a hydraulic control
fluid passageway and the cylinder on the second side of

30 the piston is in communication with fluid pressure in
the valve housing; the cylinder includes a first valve
seat on one side of the piston and a second valve seat



-2- on the second side of the piston; a first valve elenent is connected to
one _side of the piston and adapted to seat on the first valve seat when the
pi moves away fromthe first valve seat, and a second val ve el’enent

IS nnected to the second side of the piston and adapted to seat on
theTsecond val ve seat when the pistonoves away fromthe second valve
seat. The piston, valve seats and vél&% “elenents are all of netal. 10 &;i
Hence in a well safety valve according to the aforesaid copending -

application the first and  secon | ve .S r Si t of ‘the
pi ston and ¢ 1D e Seapfd &d C& t\?‘«f é’ll ﬁ@ % 3#25&%28& 1?8'g§fﬁpoa ng
sides of the ju stoomnekXed to one sida ofhdhe rpawtbouandt lada p&edositoi ve

~seal for sealdo ff fhdd g il dulive AEMAWNAR ERRND1SERH hbyElubfaleaks by

the piston c achi e by providing first val ve sea
positi oned boftemn tdree fsllrcﬁét ofd kwee sfason angha 15ielc9t“da|’{é lyecgigmeatye

el em?nzs Bhi ofy ZQom\'fH@:é‘d)m’tQﬁtﬂfhéD%té’tdrm $qidé @rfet ghde @fxs%@ plaaF0n| | The -
presen I nventl on a COI’ in proviges a we elty val.ve for cqntro |ng
the fluid flo%\hWr_ F% v%‘% q\ ér&f‘%"ﬁ;u"ag."ﬁg §RbusMign anghﬁ val ve
cl osure nenbeyismon ngnd)mweawaqperfmld theosetodd vadviet i meat afftie

e © o o B I AN O s B 2t Ve U et do ke Y of

conprising a cylrnder int ou5|ng, a nmeta i'ston anabIe i'n the 3
cylinder, saJMEtﬁbton connected to and novi ng the val ve cl osure nenber,

salﬂ cylhngderI on a fi raierﬁ:.célienpfa el plﬁémﬁG:alvléegwolﬁdié@orﬂwmh@atlond .
Side of the pHERERSBE ng AL SOl LiF t4oh WRodasey (A0S noesangy
val ve, said cv.ilmleseam!amb ngn foppds brel sicdesn s thee ¢ instion anad \teheseats |
V21 V7S nenfLr 0y SN O el 8 etnetR g Ca e
' .~ opposing sides of the plston.
15 We have now found that a pos1t1ve seal for
' sealing off the hydraul;c actuating means even if fluid
leaks by the piston can be achieved by providing first
and second valve_séats'positioned both on one side of
the piston, and first and second valve elements which o
20 are connected both to said one side of the piston.
The present invention accordingly provides a
well safety valve for controlling the fluid flow
through a well conduit and including a housing and a
 valve closure member moving between open and closed
25 positions, and hydraulic actuating means for actuating
the valve closure member, comprising a cylinder in the
housing, a metal piston movable in the cylinder, said
piston connected to and movihg. the valve closure
member, said cylindef on a first side of the piston
30 being in communication with a hydraulic control fluid
passageway, and said cyllnder on a second side of the
piston being in communication with pressure in the
safety valve, said cylinder including first and second
spaced metal valve seats both positioned on one side of
35 the piston, and first and second metal valve elements
connected to said one side of the piston and spaced

"



from eagh other to alternately seat and unseat on the first and seco

valve seat s,

‘res

pectively, as the piston alternately nmoves in the

use of elastonmer seals and can be utilised in both high and | ow pressure
and’ﬁlgh and Iom/tenperature situations. 10 A preferred
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reference to the accompanying .drawings, Figures 1, 2,

'3A of which are reproduced from GB-2 121 090A and are
- included here for the purposes of disclosure, and

20

_Figure .4 whith'_illustrates the embodiment of the

subject matter of the present invention.
| In the drawings:-

Figure 1 is an elevational view, in quarter
§ection, of a well safety valve utilizing hydraulic
actuating means and shown in the open position,

‘ Figure 2 is an enlarged cross-~-sectional view

'of the hydraulic actuating means of Figure 1 with the

25

hydraullc piston being in its full upward position,
Figure 3 is an exploded perspectlve view of

“the hydraulic actuating means,

Figure 3A shows a modified type of piston,
and |
Figure 4 an enlarged cross-sectional view

| similar = to Figure 2, but showing the hydraulic

30

35

actuating means of the present invention.

Fxgures 1, 2, 3A of the drawings will now be
described in detail to explain the background to the
subsequent description of the embodiment of the present
ihvention shown in Figure 4.

Referring now to Figure 1, a subsurface
tubing safety valve 10 includes. a body or housing 12

nd

.

cykLnder ‘The spaced netal valve seats in the cylinder 5 and the” HEf-‘
val ve el enents connected to the piston will provide a positive seal in
both directions for the double acting pistpn The construction avoi ds
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.35 Referring now to Figure 1, a subsurface t ubi ng

- safety valve 10 includes a body or housing 12 -4-"which is adapted t
be . ected in a well tubing to permt wel | production thereihrough\-i
und *normal operating conditions, but in which the safety val ve 10 may
cl os or be closed in response to abnormal 5 conditions. The valve

10 includes a bore 14, an annul ar val vedseat 16 positioned about the borg

14, and a val ve cl osure elenent such as a fl apper valve 18 connected to the
body 12 by pIVOt pin 20 en valve 18 is in the
upwar d positi oKhARR séﬁtéﬂapﬁﬁd HMQQaFQ%"%%Eﬁglbn ?hﬁegbfeFWbb%ﬂve‘lO is

cl osed blocklnge?heu/Upwendlyprbdoughonhetb@retﬂﬁow@w Wehdet ubi mgrma

body 13 and  nPBEBACANY torai IANE. Shup “th wFECRPHAE, SYeERY Ve Brgd ™y

when the tubumay neabese220rs hevedlesed dbmnwoespposetite, abmormbke 22
pushes the5flaegﬁBI%§oﬂgay fromthe val ve seat 16. Thus, the valve 10 is

hel d in the open p05|t|on SO Iong as the. tube 22 is in the downward
position. \When 20 thdhgeualy¥g fBvinclides g yborentds| apperanmuiar

_algow?d tg nﬁV@lvEpﬂ@ﬁdLY?ODDQIFhOnéﬁahpd@tbﬂhéhboﬂét100 @ﬁd ﬁ ﬁswv@gli4
an al SO by t. n | (0] \Y) : [ t (6] t oy e

and behi nd thegﬂsgbbgreigmebﬁegyﬁhupépgntﬂggﬁgggngyﬁigéegg?ﬂe% e%p rd 254
direction .by the sbodyblié b¥apdveki phn &&y i htUside wnespthagfnﬁpﬁgm

yi el dably a1 gi gg1vee 1BMST 1A2the, ABwhPYapEs ﬂti@ﬁtf $at€u°%F ! |

fl apper 18 for closing the valve I's controlled by =«
the applicatio¥adver ea8od 18f atBPe§§ﬁPF¥eHa¥Yﬁ|HO S&cﬁlaéeQObIO%&Uﬂhulic

fluid, througifigwcapwapdipathroughi BRe berehi@sandewel1npapiggntrol |ines
32 extendlng to the we A sliding longitudinal tubular member 22 is
telescopically movable in the body 12 and through the
15 valve seat 16. As best seen in Figure 1, when the
tubular member 22 is moved to a downward position, the
tube 22 pushes the flapper 18 away from the valve seat
16. Thus, the valve 10 is held in ;he open position so
long as the tube 22 is in the downward position. When
20 the tube is moved upwardly, the'flapper 18 is - allowed
~to move upwardly onto the seat 16 by the action of a
spring 24 and also by the action of fluid flow moving
upwardly through the bore 14 and behind the flapper 18.
The tubular member 22 is biased in an upward
25 direction by a suitable means which may include a
spring. 26 for yieldably urging the member 22 in an
upward direction to release the flapper 18 for closing
the valve 10. The safety valve 10 is controlled by the
application or removal of a pressurized fluid, such as
30 hydraulic fluid, through a control path or line, such
as one or more control lines 32 extending to the well
surface or the casing annulus, which supplies pressur-
ized fluid to the top of one or more pistons 40 which
in turn act on the tubular member 22 to move the
35 tubular member 22 downwardly forcing the flapper 18 off
the seat 16 and into the full open position. The piston



u[jacé or the ca5|ng annulus whi ch supplies pressur- ized fluid tg
-4+op -of one .or nore pistons 40 which in turn act on the tubul ar nmenfg
nove the 35 tubul ar nenber 22 downwardly forcing the flapper 18 ™
\seat 16 and._into the full open position. T@e _pi ston -5- 40 may be an

annul ar plston or may be a plurality, e.g. two, of circular pistons 40
.positioned in the housing 12 and connected to the tubular nmenber 22 by a

connec- tion MMmﬂ%ﬁﬁ%MMW®HM§ﬁWWW£GQmﬂ% g
'appllcatlon or reana or urized % thro ont I|n
and a fluid passtfenayP a6 ‘f %’ts};%] f’ﬁ}@t“éul i cpeéﬁt r18lne ré§s PzBB“FFﬂQd to

the ‘cyli ndgr 4f8121nﬂ1d heorinE tefd ttee tiies ttab ud@r i‘uremble@t 2@mbef at heonneton 40
IS exposed to Ssur. ag
bottom of the mﬂééﬂlggf foJ% 5§Q%& Hgl%ébd a#% #ﬁé?gggego ﬁk %P sed
posi tion whenSflappd icarttiran qmmmelu o pressurizeh flaidothroughi the32.
The — above  deSfiftrdl ON irded @%n%rnﬂ' laY £1u39 %'a%%'a@%ﬁ‘é 'I&GG@bz &8% pPyOA

menti oned above. mever 15 t priagr art |ze

pi ston 40, sucthydrauljic %mdr ﬁxr@rssé‘l‘fﬂ@éarfé“l i 0 &PPf Fé‘éllf' ero 4
manuf acture to ambtthen topedfr aclnleepzsmlnl 40 . Urter boaftbmpbessueeplston

- dit d. I .
applicatione, i ks SAphesd 35750 adPRESsunE 1 HER, Bara "t A Whach: o
hostile . envmormm @gh i nady thieebottomTiof rthesomstonvéﬂtuﬁnm sbilasénged
~.to providing posifd g pialase m"e'm%’éﬁ‘r”tzzs%%' %h%o'é%%ﬁd B@ﬂ:ESnphﬁEﬁ”ﬂﬂf’d"m' ch

w Il -provide a p05|t|ve seal directions e, acting

| pi ston 40, and copinel 2@rqﬁ&%r%nés §eﬂﬁﬂﬁpn§rﬁVdFHGIFQ"&EPbaﬂbFee§§n in the
event that the piston 40 Tt er iablodees desaripeidnt i @8 g@hehaalyomsag

T_CO”S'derab'e Mg R HTeHR3" 1218 080R" REnt00RBd CYbLVES" *Rowever,
' 15 the prior art, which has utilized a metal piston 40,
‘such as in the form of cup seals, is difficult to
‘manufacture to obtain desirable sealing under all
pressure conditions and particularly in sealing gases.
Furthermore, in some applications, the metal piston 40
20 is subject to wear and tear in its hostile environment
| and may leak. The pfesent'invention is directed to
| providing positive-valve_element.seals'connected to the
'piston 40 which will provide a positive'seal in both
directions for the double acting piston 40, and  will
25 provide a'working hydraulic actuator even in the event
that the piston 40 deteriorates to a condition which
allows a considerable fluid bypass between the piston

40 and cylinder 48.
Referring now to Figures 1 and 2,the cylinder
30 48 includes a first metal valve seat 50 on one side of
' the plston 40 and in communication with the fluid
control passageway 46 whereby hydraulic control fluid
can flow to and actuate the top of the piston 40
through the valve seat 50. A second metal valve seat
35 52 is provided on the cylinder 48 on the second side of
" the piston 40 through which fluid pressure in the

netal



Referring now to Figures 1 and 2,the cylinder 30 48 includes a first netal

val vemseat 50 on one side of the piston 40 and in comuni cation with the
fluig ntrol passageway 46 whereby hydraulic control fluid can flow t
andh g ﬂate the top of the piston 40 through the valve seat 50. A

secongnet al valve seat 35 52 is prOV|§ed on the cylinder 48 on the second
side of the piston 40 through which fIdid pressure in the -6- safety i
val ve and tubing can flow to the bottom side of and actuate the piston 40.

A first netal e eI nt. 5 pr.Qyi n t the fir i de

of Itﬁe plStOﬁé?\%*KY n%é&&&fé&bﬁgg ggﬁlgﬁgﬂhggfgﬁgtggaﬁgﬂ §1d ;eé% -26 to .
provi de a posmnd/eacstaedte/\mm pistoinsddn A0 fiwsds mekay wvadwet kéemendt val ve
seat 50 (Figurgy éﬁ %bdan ndle ¢ %'dv%gekﬁ@e%r% '§1GQ““S?t edppo the

second side of the p| |s a seat .on the second _val ve
seat 52 and priAstRn a4[905|at’!d\/éss@é’|apf@ t\ﬂhéﬁa t K8 tﬁ?sttﬁﬁ"&@ n¥dd¥eavnay

fromthe Secouht V$0/€t08¢ﬁfov521e( R Ws&t&)ve selallef:méﬁb*the phetwal vao

el enents 54 and 56 are cqn cégp 30 3t pi,st on 43 gp g%: and ocke

uni versal cond®t{§d ¥ &g TdPH §|5'é élvf 568 I lﬁﬁrfh pistOn 40 to
align itsel f preqund y metals valve cyliemeat 58 \ist heonnectéidngto The piston
40 e el P OV élig 2 AT R st AN IS MIpral kolisBgl b, Cause

novenent of the piston
22.  The val Vid&| sfGand 34 ld’rﬂj S@@tpﬁ@v@d'é’ frovidec aanPosddiiveve SQé:lI when

they are @ yagdi ekhen piiRIN 40 GrVRGL la\v’ﬁy\/&"r\b@\ 1hal S se2dndanda1vé. _
Therefore, with t u of the positiy I Ienen s 54 .and akage *
-~ of fluids past5§qﬁ;§? (ﬁ?qﬁf KN tr§£§ﬁéi e Wﬁd#&h AEWGQ ﬁngisysten1
to becone i nopend- 56 vearso Imrg\ea:stetmetqolmeomut(tostesms ﬂwffb«alldnt lapdi n t he
25 cylinder d8qf 0 Jﬂ’i"»ﬁertstﬁ VoY $8°4nU"80 Feshlctively,
for allowing the piston 40 to align itself properly in
15 the cylinder 48 without binding. The piston 40 merely
prov1des a dynamic seal in the cylinder 48 sufficient
to cause movement of the piston 40 in the cylinder 48
to actuate the sliding tube 22. The valve elements 54
and 56 provide a static and positive seal when they are
20 seated on their respective valve seats 50 and 52.
Therefore, ﬂith the use of the positive valve elements
54 and 56 leakagé of fluids past the piston 40 will not
cause the hydraulic actuating system to become inopera-
tive so long as the piston 40 seals sufficiently in the
25 cylinder 48 to move the valve elements 54 and 56 to
their seated positions. Once the valve elements 54 and
56 are in the seated position, fluid'pressure acting on
the back side of the elements 54 and 56 wlll positively
seat and keep the valve elements. 54 and 56 seated. The
30 piston 40 may be in the form 41 shown in Figure 3A
which is a conventional turbulent seal which  has a
minimum of sealing action. In fact the piston 40 could
be merely a smooth elongated rod with a sufficiently
close fit in the cylinder 48 whereby the pressure drop
35 acting across the piston would move the valve elements
54 and 56 into their seated position.

~
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their seated positions. Once the valve elenments 54 and 56 are in the
seated position, fluid pressure acting on the back side of the el enern
ant~B6 wi |l positively seat and keep the valve el enents 54 and 56 sefd
The 30 piston 40 may be in the form4l shown in Figure 3A whi®FTs a
conventional turbulent seal which .has a mpioumof sealing action. In fact
the pi ston 40 could be nmerely a smooth elongated rod with a sufficiently
close fit in the cylinder 48 whereby the pressure drop 35 acting across
the piston woul d nove the vaﬁgereelenpgtsnSéxmhddé@ ﬁémspébei¥es€$QWKiof
posi t'i on. -7- Eiqur 1.$.an_ex p Y

hydraul i ¢ pi ston &Hg cswpﬁagilgcpgagéﬁsgaﬂi§%fP§§%+i%%%??ﬁ%ﬁga%%ygker%ﬁ%
the nunbers of thdédeatdndlasndawheragnnbbesnumbérseof hthausétond adctuwat-
correspond to lik Sytilhvs. e b pdeg & r i

t hr eadabl y seguregngt Pﬁgp% Hgég?!gnaéétgﬁg Lgus§n&€§e§g§¥é§§°%§dﬁ%f%}ke
encl osed by seni-8Rr&sl-ar TRYSsi Khenebipdens 44nped 483 sater ethteadahbe,
13 br_sgitgﬁfe bﬁk%ﬁukﬁg IatomﬁFarioﬁpfrhe?dbyﬂoaulh@uspmgrmémséﬂiﬂigﬁndg
supplie roug e Li ui [ .1 he eyay 46. an
into the cyrinderalg 8883§S§ﬁegﬁiEgﬂﬁtﬁbr§53¥hgn§ﬁ§1@QsTgﬁggggdﬁghdﬁnfﬁ

whi ch in turn car rires seicaredi dongembbe 22 byweuihtabletbobpeni?he fl apper

18 Downward novenent of thegpi ~CalLhhRS Lveye t: 54
downwardly until it contactgn 2E39§ég§2’0ﬁ5$g|Q%EE%%¥P§OC§€#E§¥e*ﬁ???olé

Wi veuppdiiednd througlr theul dngrddstiluidwiht flewvqi pb@satheay

provi-de a posi 111 €
46%acts on the baglgsafagehayvabvana ereot théd tplbnberi48i abot&ctheap Psiton
posi.tion. _When_h -|soge5|re% to clgse gﬁ éhg_ éatve,w thﬁ pressyre in
the hydraulic contPol MOViB932the [ BAGLRA Fher SBYMYARALY ngWR AN pr RS PR 1
the hydraulic passagdesy tae asdidinghetubp 22 dowewavdlyeto open the
Lo . flapper 18. Downward movement of the piston 40 carries
15 the valve element 54 downwardly until it contacts and
seats on valve seat 50 (Figure 1) to provide a positive
seal and further fluid pressure in the fluid passageway
_ . 46 acts on the back of the valve element 54 to hold it
. - ' ‘in  the sealed position. " When it is desired to close
o ' 20 the valve, the pressure in the hydraulic control line
32 is reduced thereby reducing the pressure. in the
‘hydraulic passageway 46 and on the top of the valve
element 54. The fluid pressure in the bore 14 of the
safety .valve 10 is in communication with the cylinder =
" 25 48 ‘and the bottom of the piston 40 and along with the
spring 26 biases the piston 40 in an upward direction
until, as best seen in Figure 2, the valve element 56

oy is seated on the valve seat 52 to provide a positive
R seal in the upward direction. Thereafter, the fluid
e 30 pressure in the well tubing and bore 14 acts on the

back of the valve element 56 to maintain it in a sealed
position on the valve seat 52. '

The above description of a well safety valve

and the hydraulic actuating means for actuéting the

35 valve closure member is as disclosed in GB-2 121 090A.

An embodiment of the hydraulic actuating means of the



el nent 54. The fIuid pressure in the bore 14 of the safety valve 10 is

0 catlon with the cylinder 25 48 and the bottom of the pi ston "4Q
"~~and al o ith the spring 26 biases the piston 40 in an upward directio
until, est seen in Figure 2, the valve el ément 56 is seated on the

val ve seat 52 to provide a p05|t|ve seal gi n the upward direction.
Thereafter, the fluid 30 pressure in the well tubing and bore 14 ag
or the back of the valve element 56 to maintain it in a seal ed posi tion on

the valve Seabr@%en{he1%?@%%19ﬁsﬁﬁﬁ@thBQ BE Ge?@?ﬁbé&fﬁiihV?EYSr@ﬁée the

hydraul i c actuatlng means for ai uati n val ve cl osure nenber is
as disclosed itR Fdgurer41ofoshe Arawing dlnent of the hydraulic actuating
neans of the -8- pr RefelrriingenbwoowWFli gurevdhe drsembbedmenth ofference

f.,.the d . Fi ; . [ f
he present i i0Ent PSRRI RpxRR 0N LS SRPNR" sl FHEER L1 B EEFES' FRBL e
are sinlardythosieer dd wrtilguree guatrexsimblarlyRehumbengdnowith Ftihere 4,
the cylinder 48 ghnchydes aghpedbhi B! AbwVebYPi3EAE 20D PheOBf1iRddR Of

t he pi'ston 40b n Ve sea
~cylinder 48b 48 thé"§d#€e§|éeféfsih@eielpyéﬂﬁﬂ ﬁgétagoPh@"VQF%e stde 50b.

?hflrst Fetalgggltﬁeebeﬁmgh aog LS nrgécdﬁd meaa@CVQQv%Ossﬁtdsane 5%83 ?f

e I sSton a I S _adapte va 0O =
prOV|8e a p03|flyég aloﬂheﬁhfhgyg?éﬁ ﬂgg Rh gge ﬁafﬁ?% gﬁ %%ﬁards
the first 1@l pdsténsd8b asOlbhe vaAyeseeandSObetalA ﬁarse metahevialvéebh is
connected to §§bﬁe§§e %hg 19fp}Qeiabateanﬂgetaademﬂsﬂapgﬁe EPgéeaé on the ¥

second val ve seat _ on 40b noves
upwar dl y and &R&y Pﬂéﬁpﬂhe498céﬁé Wél@éaﬁéﬁﬂ topseat on the first

valve seat 650b to provide a positive seal when the
piston 40b moves downwardly and towards the first valve
15 seat 50b. A second. metal valve element 56b is
connected to said one side of the piston 40b and is
adapted . to seat on the second valve seat 52b and
provide a positive seal when the piston 40b moves
upwardly and away from the second valve seat 52b.
20 Preferably, the valve elements 54b and 56b are
comprised by a single valve member 53 which is
connected to the piston 40b by a ball and socket
universal connection 58b. In addition, a centralizer
49 is provided connected by a ball and socket universal
25 connection 60b on the second side of the piston 40b for
aligning the piston 40b in the cylinder 48b. As in
Figures 1 to 3A, the piston 40b merely provides a

dynamic seal in the cylinder 48b sufficient to cause ¥
movement of the piston 40b in the cylinder 48b to
30 actuate the sliding tubular member 22. The valve 3

elements 54b and 56b provide static and positive seals
when they are seated on the respective valve seats 50b
and 52b,. Once the valve element 54b or 56b is in the
seated position, the fluid pressure acting on the back
35 side of the element 54b or 56b will positively seat and
keep the valve element 54b or 56b seated. Again, the



20 Preferably, the valve elenments 54b and 56b are conprlsed b
a single valve <nenber 53 which is connected to the piston 4
baN. and socket universal connection 58b. In addition, a central 49
is pravided connected by a ball and -socket universal 25 connection 60b on
the_second side of the piston 40b for allgnlng t he piston 40b in the
cykLpder 48b. As in Figures 1 to 3A7 the piston 40b nerely provides a
dynam c seal in the cylinder 48b sufflcient to cause novenent of the plston

40b in the cyllnder 48b ;ﬁ 30 actua tfbu ar, nenber
The valve el eneRi8t80p 43R 83% Be oV dEh%t%\W%sh'l‘l%l 'E%E? i GHP B’ %enathey
are seated on the¢abgspathi veexdl ¢ skows ﬁﬂbFB@mr62mA orcruuntéuasmhomm

| ement 54b or 5 t |
The back 35 of dechphiable, hBARERENSPREAF Elv1e8ELY 1458 68 Ehaadd "
t he val ve el enency$dpder 548bstatpuovid@gai weswmee drom Slpfémrenmbtoray
be of the oppgs'aevaﬁtehecvalvxpsleﬁ n€s|9buféﬂ§h56§e?ﬁ éitﬁépﬂﬂ séhfaaure

3A or even.a “smoth_ el ongal ed Ray, g E o emt y, ¢l ose
the cylinder 48B%84tAPByi de BeprgggﬁﬁElﬁ opPEuthe chidraulic s a?ﬁﬂ@ﬁlﬁﬁe
val ve- el enents Shbchadismb ofit Bigbeerd $eastmipesi toothat déscriwed atiwn

descr bed 1 n cofpBErEH ol RTERG bR BhsfeBoF cobc, I or SFigRreln 1 5
10 - ' Whguees flhé. present invention has been described in
connection wiph a subsurfacghggglngtﬁgfetyrggﬁxg heN{ 88t foh ! apper tH@Eh

val.-ve cl osure nenber it Iis understoo Eresent I nvent1 on

used with other ?§5€§ begdt igafappechioBswakb 8t fUPSyrfce EFBk%ﬂesﬁfﬁty
menbers. 20 valve having a flapper type valve closure member, it is

.understood that the present invention may be used with
other types of safety valves and other valve closure
15 members.. | '
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25 30 35 CLAI M5 1. wel | safety valve for controlling the fluid
flaow s condui t including a housing and a val ve:cl osure nenber .

u wel | _
noVi we m‘“&“‘)&ﬂ d positions, and hydraulic actuating neans Fe'f?
act ua SnEﬂm@““uM A menber, conprising a cylinder in the
housi ng, a <l cpi 8t oh novabl e in thel@yFinder, said piston connected to

and noving the valve closure menber, said cylinder on a first side of thgu>
pi ston being in comunication with a hydraulic control fluid 10 passageway,
and said cylinder on a second side of the piston being in conmunication

Wi th pressure in the safety valve, said cylinder including first and second
spaced netal valve seats both positio%zglﬂg one side of the piston, and
first and second netal valve elenments nected to said one side of the
pi ston and spaced fromeach other to alternatelly seat and unseat on the
first and second val ve seats, respectively, as the piston alternately noves
in the cylinder. 2.. A well tubin af ety val for controlling 20
the fluid flod+hrough & Well S&f&d% Vaye, %eruepﬁgra\fﬁasw thendduidg

havi ng an axi &l1owor ehirioarght far med aocdaitaline lakdengr @ heaisdéhgnawidngabet ween

P ongl tudi nal AR S Rinser RBsTS Asvifhel §Sshkelln, obsf' Wik AakeR, "

coaxi al |y wi't pasidigmse f@nd andrauliicg ackyatdngnmeanst foe agiuasiofgosure i

menber, ands hyGedal 16 AR rt0 mBadRT f Olc ofibrydlingTat B 14@lae GhotHee
menber conprising a generally longitudinally extedding cylinder in the
housi ng, sai d NS ifder @a\meréh@listtémuﬂ’ﬁé’@biﬁd ipnthgnfydiioderon wRif a
hydraul i c contgiddton connected to and moving the valve closure
member, said cylinder on a first side of the piston
being in communication with a hydraulic control fluid
10 passageway, and said cylindér on a second side of the
piston being in communication with pressure in the
safety valve, said cylinder including first and second
spaced metal valve seats both positioned on one side of
the pisten, and first and second metal valve elements
15 connected to said one side of the piston and spaced
from each other to alternately seat and unseat on the
first and second valve seats, respectively, as the
piston alternately moves in the cylinder.
2. A well tubing safety valve for controlling
20 the fluid flow through a well conduit and including a
tubular housing having an axial bore therethrough and a
valve <closure member moving between open and closed
positions for controlling the fluid flow through the
bore, a longitudinal tubular member telescopically
25 moving in the housing coaxially with the bore for
- controlling the movement of the valve closure member,
and hydraulic actuating means for actuating the valve
closure member comprising a generally longitudinally
extending cylinder in the housing, said cylinder having
30 its upper end in communication with a hydraulic control
fluid passageway and having its Ilower end in

&

Y



fluid. passageway and having its |ower
comuni catioh with the pressure in the axial mu ‘” ﬂ vaI Ve
mgtal- pi ston novable in the cylinder in responsex nt t h

the cylinder ‘acting on and noving said piston, said piston connect o
and noving said valve closure nenber, saidicy inder including a first netal
vaTve seat on one side of the piston, a first nmetal valve el enent connected
t o~bne side of the piston adapted to seat on the first val ve seat when the
pi ston noves tovermimunitatiomst withe Ihes@atessane dnsdbendxialabovgl vef

el ement. connect othd 0 SRS iR of & Nadlad o kRS Lo smat t‘hlé the'

second val ve se on ‘moves away fromthe second va
A wel | safety veﬂwlelﬂiiﬁ;"brcﬂMg ﬁQﬁPG%thP fduifs moyiemens, 8t“§

first and second: e e el &TEIMHE oafearmorﬁwm@d s da pdistgng valaid mﬁrsﬁem 4.

A well safety valve acco any, one aj s | .udi
centraliser cénr@h’l’lﬁf?ﬁf{ C{%?ﬁ@gﬂ%"éﬂy "cgor‘f‘r?e‘(f't %1‘ octla?étugﬂt h(’ra"relms%%dg Isgqsa d
pi ston 20 for aldyhi ndesaint Ridtnm a rflsrautd rrtgﬁalndmlve5 seat on ona wdde
saf ety val ve accoy dﬁ:& 615 g é« v?ﬁlve' 'éq'elrl@r&g cBneicteus o

e sald a ve

connecti on betmeen on’ an ement . A wel |

safety valve sunstaside II@/f thes pis i ddandrest éodéﬁ?rtl B8d v fdfrétence
to Figure 4 of 'tyif] A€ CEPRINEN tHeaW itkon WbV towards the first vive

10 seat, and a second metal valve element connected to the
¥ one side of ,the piston and adapted to seat on the |
second valve seat when the piston moves away from the
second valve seat. '
3. A well safety valve according to Claim 1, or
15 Claim 2, wherein said first and second valve elements
are comprised by a single valve member.
4. A well safety valve according to any one of
Claims 1 to 3, including a centraliser connected by a
universal connection to the other side of said piston
20 for aligning said piston in said cylinder.
5. A well safety valve according to Claim 1 or
Claim 2, 1nc1ud1ng a universal connection between the
piston and said valve elements.
6. A well safety valve substantially as
25 hereinbefore described with reference to Figure 4 of
the accompanying drawings. '
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