.1 SUBSEA VELLHEAD APPARATUS This invention relates generally to fJ £33
wel | head apparatus in which a hanger is adapted to be landed in a wefl he&d
housing in order to suspend a pipe string within the well bore. Mre
particularly, it relates to inproved apparatus of this type wherein fluid
fl ow between the pipe string and a control .| ine external to the housing may
be controlled by valve neans installed in 4 passageway in the hanger which
is landed in a predeterm ned orientational position to connect at one end
with a tube extending dowwardly within the well bore to connect with the
pipe string and at its other end wwth a passageway in the housing which is
adapted to be connected mﬁthégﬁgﬂggg&ggg%hggﬁkéﬁkéE@ﬁ@ﬂ%it may be used for
ot her purposes, such as noni ' i pe string,
apparatus of this type may typically be used for supplying control fluid
froma suitable source or exhausting control fluid froman-eperator for a
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opened. Thus, in order that control fluid froman external “sodrce nay
supplied to bhevawy wgansainstalled inod epassagewayinid thel Hanger i which sisolaaded in a
position, or hausted therefragmback to the control line in order to.
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prelimnarily depressing the closure renber to perm
2 suitable source or exhausting control fluid from an operator for a subsurface safety valve

(SSV) in the well string so as to selectively open or close it.

When the hanger is landed within the housing bore, during completion of well, the
valve means in its passageway must remain closed to prevent the intrusion of seawater,
However, upon landing of the hanger in a predetermined orientational position within the
bore of the housing to align the passageways in the hanger and housing, the valve means
must be opened. Thus, in order that control fluid from an external source may be -
supplied to the SSV operator to move it to and hold it in its open position, or exhausted
therefrom back to the control line in order to permit the valve means to return it to its
prior position, -

As shown, for example, in publistied UK. Application No. 2,307,928A, the valve
means ﬁlay include a closure member installed in the other end of the hanger passageway

“and yieldably urged outwardly to a closed position until an annular seat on its outer end
sealably engages with an annular seat on a specially configured area of the bore of the
housing which surrounds the inner end of the housing passageway, Also, a fixture is’

provided for preliminarily depressing the closure member to permit the hanger passageway
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to be precharged, thereby maintaining the SSV in a desired position, prior
to running the hanger into the bore of the well head housi ng. Wether used
for operating an SSV, or for other purposes,. the prior apparatus depends
on close tol erances between the | anding surface of the hanger and bore of
t he wel | head housing in order to insure thgt the closure nenber is opened
as the hanger lands. Al so, the protruding Seat on the cl osure nenber is
susceptible to damage as the hanger is |lowered into | anded posit4on,: and
the fixture for precharging adds considerably to the cost of the overal
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path between the hanger passageway and the external equipnment.
These and other objects are accomplished, in accordance with the illustrated and

preferred embodiment of the invention, by apparatus which is similar to prior apparatus
of this type in that it comprises a wellhead housing adapted to. be installed on a subsea
well, a hanger adapted to be lowered into and landed in a predetermined orientational
position within the bore of the housing in order to suspend a pipe string within the well
bore, and means for- controlling flow between the pipe string and equipment external to
the housing. More particularly, the flow controlling means includes a passageway in the
hanger having one end which connects with a tube exténding downwardly into the well
bore for connection with the pipe string and another end which connects with the outer
- side of the hanger opposite and aligned with one end of a passageway in the bore of thé
| 'liousi'ng which in turn is édapted for connection to a control line external to the'housing,
and valve means including a closure member mounted for movenient in the hanger
‘passageway between é closed position to which it is yieldably urged and an open position
is confined forming a confined flow path between the hanger passageway and the external

equipment.



3 However, in accordance with the novel aspects of the present invention,
the closure nenber is nounted in the inwardly of the outer end of the
hanger passageway, anti thus protected fromdanage, as it is lowered into
t he wel | head housing. The cl osure nenber ts adapted to be noved to its open
position by neans which includes a body nounted on the outer side of the
housi ng and havi ng passageway neans therein with one end in general :
alignnment with the other end of the housing passageway and anot h'er end for
connection with the control line and a stem nmounted within the body
passageway means fHpwkritdinlabétirddice Withithy el dspettybfithé ﬂe&dﬂ?inb&ﬂ@'n We closure
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shown, a rermt.etlél contrﬁll ag#e o%?[@t or for noving,fhe stemincludes a Tod
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mounted in the bodf( for rotati n.vm'télout . .
he valve means also includes an outwardly facing seat in the hanger passageway

position to be engaged by the inner end of stem to close the hanger passageway following
opening of the closure member, the stem having an, opening therein and ports at each end
of the opening which, when the head has moved the closure member to open position,
form a confined flow path to connect the hanger passageway a first the second
passageway of the body. More particularly, the stem extends loosely within the housing
passageway so as to be free to flex therein, and the outwardly facing seat in the hangér.“'
passageway defines a circle, for engagement by a spherical surface on the inner end of
the stem to permit a certain amount of accommodation of the stem and the closure
member, as the stem closes the hanger passageway.

‘As shown, a remotely controllable operator for moving the stem includes a rod
mounted within a continuation of the body bassageway means outwardly of apd in .
alignment with the sterﬁ, and mens on the rod for manipulation from outside ille' body -
to move the stem inwardly to open the valve means and outwardly to permit closure of

. valve means. More particularly, the rod is mounted in the body for rotation without



4 reciprocation, the stemis held against rotation, and the adjacent ends
of the rod and stem are threadedly connected to enable reciprocation of the
stemresponsive to rotation of the. rod, with the outer end of said rod
bei ng configured for engagenent and rotation by an ROV. Prcfcrably, the

cl osure ncnber fornms an annul ar fl ow passagc thereabout wi thin the hanger
passageway and one or nore ports through tlife head of the stem connect its

i nner end with the annul ar passageway when the head is seated and its outer
end with the body passageway nmeans, and ports in the rod connect the outer
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feature of the,inyention, the hanger, . ncludes a . min portion having a
recess in itdoGW rdéel eruer ‘éﬂﬁﬁ"f?ﬁ‘?‘ tod heipe ?@P'ﬁed&ghﬁ%&ﬁ@“ﬁ@ﬂﬂﬂ%ﬂqmbx hie
recess and fqggyng the outer end of the hanger passageway on which the -
seats are fornmed thereon. This of course enables the insert to be repl aced

as the seats in tPeclpabdgdkoelgsuae enconben forhis atmhﬂndlﬁﬁ%ﬁgﬁ\ssa@@f}{cgiagmhi%ﬁin
reference characters are used throughout to designate |ike parts:. Fl I S

a partial verthe banges passagavay apdcaned morswas tkiongic the hesd of theustern wostect ity ed
i n accordance with.th resent invention, and includi a f.ubi ng hanger
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fromthe bore qf. the housin 0 rmt the cl.osure, nenber of the val ve
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the hanger; FIG 14,i I ﬁgﬁg,t h8ve1adatii : i f.lhe subsea
wvel | head appar at ﬁg ag?&g?%@ ‘ﬁi | clﬂﬁi s s???togﬁ(getgé t‘)lsvegfr?% etﬁ&ﬁ%ﬁ%élflgmaes a
FIG 2 is a vimain portidndvaving die@ssin its vutenkidecamd anhannole isen rehiembhenbunted
mani pul ated t,0 nove the %tem i ryvardl.y in%ol t.he housing bore to cause its
i nner end to il mfarggesgﬁad orming the outer'end of the hanger passagéway on which the seats are

formed thereon. This of course enables the insert to be replaced as the seats in the
passageway are worn.

In the drawings, wherein like reference characters are used throughout to designate
like parts: |

FIG.1 is a partial vertical sectional view of subsea wellhead apparatus constructed
in a(écord'ance with the present invention and including a tubing hanger landed within a
wellhead housing to dispose valve means in its passageway opposite the inner end of a
stem within a passageway through the housing and operator within body mounted on the 5
outside of the housing reciprocating the stem, and showing the inner end of the stem
‘retracted from the bore of the housing to permit the closuré member of the valve means
to be urged to its closed position retracted from the outer side of the hanger;

FIG.1A isan eniarg_éd d_etaiied view of a portion of the subsea wellhead apparatus.
of FIG.1 which is surrounded by broken lines; | , |

FIG.2 is a view similar to FIG.1, but wherci_n the opérator_ has been manipulated

. to move the stem inwardly into the.housing bore to cause its inner end to engage and

‘move the closure member of the valve means in the hanger passagéwz\y. to open position,

and then moved further inwardly to engage an outwardly facing seat in the passageway



nove the cl osure nmenber of the valve neans in the hanger passageway to open
position, and then noved further inwardly to engage an outwardly facing
seat in the passageway 5 of the hanger to forma confined fl ow passage
fromthe passageway in.the hanger through-the passageway in the housing and
into the body of the operator for connectlgn wi nh the external control

line; and FIG 2A is an enlarged detailed virew of the portion of the subsea
equi pment surrounded by broken lines in FIG 2. As previously destribed, the
hanger indicated by reference character 10 i s adapted to be | anded vvithi n
the bore 11.eftl@ haaké uén Mizd IR vssasage i I
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downwardly in the well Rhore, and the hanger 10 nmay be a tubing hanger for
suspendi ng a Si§Hah goutrol;ling; W?fhl n a casing string suspended-from a_casing
hanger | anded wt e o, t.h the.tubi ng
hanger. As previ ozjs ;mngsn |one(§g€d\/ﬁ|&e{§l‘%&ﬁ¢e&ﬂaﬁgg‘? i ns?%ﬁegﬂmq guipment
appar at us' t o sin@ouridied &y trekendiv@blie ¥F1IGant rol fluid to be supplied to or
exhausted fromthe operator of a subsurface safety valve (SSV).installed in
t he suspended tublﬁrsg)remmslugdewnb@i, thsihaager mdmmtmmefmwc dhiracterdiOes pédpted
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its removal, 1ts passageway connecting wth the operator’is to ysing
cl osed. For idinstabed ﬂdb@upnehmduﬁnmdhﬂmrgmsmglextendmgdsmby ih el wli B&e
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downwar dl y Wbetknathtlieetubmgthhngerbet ween the tub| ng and tub| ng string
suspended from the hanger for conn&cthgnn its [.ower end of the SSV

operator. . .As skdwAreyiously dgentiong t‘li"r‘e hangeg ris | ingtallade Ak pparatus do Henger
passageway i escribed eriables control fluid to be supplied to or exhausted from the operator of a

subsurface safety valve (SSV) installed in the suspended tubing string. This source of
control fluid is external of the disclosed apparatus, normally above the housing, or even
at the surface level, and connected thereto by a control line. However, for reasons
previously inentioned, before installation of the hanger, as well as during its removal, its
passageway connecting with the operator is to remain closed.

For this purpose, the tubing hanger has a passageway including a vertical
component 13A connecting with the lower end of the hanger, and a horizontal or lateral
component 13B connectmg with the outer diameter of the hanger. As also prevnously

+ described, the lower end of the vertical component is adapted to connect with a tube (not
shown) extending downwardly within the annulus between the tubing and tubing string
) suspended from the hanger for connection at its lower end of the SSV operator

As shown in FIGS.1 and 1A, the lateral component of the hariger passageway is
normally closed by a closure member 14 engageable with an mwardly facing, conically
shaped seat 15 about an annular restriction therein. ‘As shown the closure member catries
an elastomenc seal ring 17-about a shoulder near its inner end for enga'gmg the seat 15

to close the passageway. The closure members is urged to closed position by means of



normal Iy closed by a closure nenber 14 engageable with an inwardly facing,
conically shaped seat 15 about an annul ar restriction therein. As shown,
the cl osure nmenber carries an elastoneric seal ring 17 about a shoul der
near its inner end for engaging the seat 15 to cl ose the passageway. The

cl osure nenbers is urged to closed positiog by neans of 6 a coil spring
16 acting between the head on the inner end of the closure nenber and an

i nward continuation of the |lateral extension of the passageway. ‘Uponr
novenent of the closure nenber to its open position, as shown in FIGS. 2 and
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to prot ect | trotatipeallyt andglongitudinally orienting it to & position in which the outer end of its
passageway 13B is opposite and axially aligned with the inner end of a passageway 11A
extending lateraily through the wellhead housing.

- A body 22 mounted on the outer side of the wellhead housing has passage\h}ay
means therethrough which includes a first passageway 23 forming an outward continuatioﬁ :
of the outer end of the passageway 11A through the wellhead housing, as well as a second
passageway 24 which connects an intermediate portion of the first passageway with the
exterior of the body for connection with-a flow line leading to pressure control equipment
(not shown). The body is .connected by bolts or the like to a flat side of the housing, and

.is surrounded by a cage 25 also mounted on the housing so as to protcét its oper'ating
parts of the body- from damage, particularly from an ROV which is used in a mansier to
be described to open and close the valve means.

* As also previously described, a stem 26 is mounted within and extends from the

‘inner end of the first passageway 23 in the body into the housing passageway 11A, so as
to dispose its inner end-for reciprocation between the outer position of FIG.1, in which

it is withdrawn from the bore of the housing during landing and retrieval of the hanger,



parts of the body from danmage, particularly froman ROV which is used in a
manni er to be described to open and close the val ve neans. As al so

previ ously described, a stem26 is nmounted within and extends fromthe
"inner end of the first passageway 23 in the body into the housing
passageway 1 A, so as to dispose its inner end for reciprocation between
the outer position of FIG 1, in which it i d withdrawn fromthe bore of the
housi ng during | anding and retrieval of the hanger, 7 and thesinner
position of FIG 2, when the hanger is |anded, so as to engage and nove the
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thus the annugh fLanigt iRl UIEoRhaRY RoTBIDRNIN o BAOEheaReSaTENSY

13, when engag wth seat 30 I n the hanger - paSsageway
the cl osur e niotecpartiGaaly, thermuwailyfacing scat B0 éh the himger passagesny defihdyq circle,

Ponry” pes ol st YL ORIy ol o i i
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its parts. as w e apparent fromt draw ngs. An enlarg 32
hanger. The head on the inner-end of the stem also has ports 43 which connects the

inner end of its elongate opening with its outer diameter and thus the annular flow path
about the closure member in hanger passageway 13, when engaged with seat 30 in the _
hanger passageway following opening of the closure member.

Seal rings SR are carried within grooves on the opposite flat faces of the housing
and body to confine flow between the housing passageway and first passageway in the
body, as well as between vertically separated sections of the body formed to enable the
assembly. of its parts, as will be apparent from the drawings. An enlarged outer 'end 32
of the stem is guidably reciprocable within the outward end of passageway 23 in the body
outwardly of the intersection of the second passageway 24 therewith. Seal rings 34
carried by a reduced portion of the first passageway surround the stem inwardly of ports;
30 formed therein to connect the outer end of the opening in the stem with .the second
passageway é4 in the b,od_y, .

The operating miechanism for moving. the stem between its inner and outer
positions comprises a rod 36 which is received for rotation without reciprocatioﬁ within

an outward extension 35-of the first passageway 23 in the body and which is threadedly



of the stemis guidably reciprocable within the outward end of passageway
23 in the body outwardly of the intersection of the second passageway 24
therewith. Seal rings 34 carried by a reduced portion of the first
passageway' surround the steminwardly .of ports 30 fornmed therein to connect
the outer end of the opening in the stemwgth the second passageway 24 in
t he body, The operating nmechanism for noving the stem between its- inner -
and outer positions conprises a rod 36 which is received for rotation

W t hout reciprocation within an outward extension 35 of the first .
passageway 28olinectetat 3t itarivheniend ko the auteread ofithe enlargedcportion 82 @ #ic’ fdmat

its inner end,to the quter end of ahe nl arged portion 32 of the stem More
particul arly, Qrﬁep%’HF‘glf“ﬂ&d ‘%Ff‘\gfﬁ‘? oPorF‘ﬂ'é %‘?gfﬁ sem i Aoprcireylar for guidably
ui dably reci ' -4 hj : " : tion of the first
Bossagevay Al OGBS Rofp g 8RdiEap WMahaOhdt s §P e, AR reSydhinye diing | ng
rod extends tdtatisiobf tRealodrih bpposite directione.d Thy opbratiMOeld extdnds "tl%uglpéfa@ﬁgg@d

d bo

passageway 24 so that flow between the'stem opening and t he secon
passageway i 40camiedbydhe bodyaetwaidly ofrseeand passagewayr 24sso3bat fiovebawear the s@npf
the rotatable rod 35, external, tp the body.positions is out of round and
posi ti oned tSM"%H%%f%WaAaW‘&WS%ﬁ?‘@#ﬁé?“ﬁB ‘°|H§§§38%ﬂ‘f9\*&1btha ppuis30i on
out si de the cage ' £ kcththble rsE TP bitth et : tiong end
of the rod. The aglﬂﬁf?%rgl}&%ﬁﬂl?é% to oper af\iete%“?hl S d #r’gm'%ﬁ%ﬂﬂff&%cm
in this art, afthposidemedaobasagageddy anRQOViavhicides bemylobereddhtect poskion d

and cl osed by a closyre, nenber 40 vahle with an opening 41 in the body
parallel to é!ﬁs‘ég@éﬂggp isoperaling membes with-the eutss operating end oEtherod.nThe abikity end

Of the cl 0GP o 1RFPlo bR dnis ML AN fQfieal formed on an

angl ed interne portion of the seco passageway, nf hereby controlling
flow of control fMhb@eéondamesabeway i thebodypimdyi tesclofividy bbétedidag c!HéQ@'BHeand g
an

of the second passageway As shown, the closure nmenber is. noved towar
away from se8loseregaemberAd mavabieawith 28 opgRing 41 48 thedhady paralichitol passaggway 284

t hreadedl y cqfnect.ed. ' a.external part

For act uat i onpg 2disel sHthE bufhe cAABEkEE it Siné G theibefisiGiamatt

it may cont abnd gw@efiomgescarforned on dungled intesseigRyRortiomof the st ndfissRtalNUS

t he tube. |eading down to the opera]ar, for t ’
thereby controlling flow of contro

uid to and r}'reom a control line connecting the upper
end of the second passageway. As shown, the closure member is moved toward and away
from seated position in the same manner as port 32, including a rod threadedly connected
to outer end adapted to be rotated by a external part for actuation by an ROV.

In the closed position of the clo_sure member 14, it may contain prechafge pressure
in the passageway in the hanger and thus the tube. leading down to the operator for the
SSV, until such time that the hanger and its laterai passageway are opened by the ‘stem
to estabﬁsh a flow path through the passageway in the hanger, the opening through the

-stem and the passageways in the body mounted on the housing for connection with the
external equipment. Upon retraction-of the stem to the position of FIG.1 to permit the
closure member to close_an& remove its inner end from the housi'ng bore 11, the tubing
hanger is-of course free to be withdrawn from the wellhead housing.

From the foregoing it will be seen that this invention is one well adapted to attain
all of the ends and objects hereinabove set forth, together with othét advantages which

are obvious and which are inherent to the apparatus,



SSV, until such tine that the hanger and its | ateral passageway are opened
by the stemto establish a flow path through the passageway in the hanger,
t he opening through the . stem and the passageways in the body nounted on
t he housing for connection with the external equipnent. Upon retraction of
the stein to the position of FIG 1 to pergit the closure nenber to close
and renove its inner end fromthe housing bore 11, the tubing hanger is of
course free to be withdrawn fromthe well head housing. Fromthe foregoing
it wll be seen that this invention is one well adapted to attain all of

t he ends and objec Revea hat it t ages
whi ch are obvi ous rts’gh%ﬁe% are |t§ﬁecrcggtn itg%tuﬁeﬁgﬂ‘?i?)@%ro quflfts]‘mghpgg) 0?1"}/'&}31 pidy e
under st ood t haiay der émployéd atithoat refemnezutoc othibi atiires andisaboinbitiatibhd Y ﬂ{‘f iJrey
be enpl oyed wi t hout ference t.g.,other fe .and subconbi natl ons. K s
is contenpl at@awwpatﬁébwsaﬂdnwl in the %ﬂ&p&l'gf’c S.clainms. -+’ ..As pany

possi bl e enbodi ne t hout .depa,rtl n .
fromthe scope t he{\gg?ﬁy @%{@%ﬁ)b@em{lj% ‘hg‘?’g‘gﬁ‘aﬁ%g%ﬁ inveption ayithqut &mrtmt
forth or showfoithé beopBIR&BIRME RIbS tRlekshsta th§t 411%9@:1»' 1&%&%9&%&1&’ f3
illustrative and not in a limting sense. Sea well Hhexm in
appar atus, cothpeceimpanymg\deawingsis tbbasmtumreidqutlﬁtkttanvb end n@thﬁh'lﬁnﬁtlﬁé‘ séhse.
sulbspa vveII a hanger adapted to be lowered into and |anded in
priedeterm ned orientational and | ongitudinal position within the bor'e of
t he housing in order to suspend a pipe string wwthin the well bore, and
means for controlling fl ow between the pipe string and a control |ine '
external to the housing, conprising a passageway in the hanger havi ng one
end which is adapted to



connect with a tube extending dowwardly into the well bore for connection
with the pipe string and another end which connects with the outer side of
the hanger opposite the bore of the housing, a passageway in said housing
havi ng one.end whi ch connects with its inner side in general alignment with
the other end of the passageway in the haﬁgpr to forma continuation
thereof when the hanger is |anded in the housing, a body on the outer side
of the housi ng having passageway nmeans with one end in general dlignment
with the other end of the housing passageway and anot her end for connection
wi th the contrgialMshe, and val ve neans-including a cl osure nenber nounted
for novenent in the hanger passageway between a position. inwardly of the
outer side ofl.the hangeSulisea whillgad ﬂppﬂéﬁgaqempaﬂni,,nwardl y facing seat’ about

t he hanger passageway to cl ose and an, o 0s ermtting flow
therepast, means urging the %Wﬁﬁll?gghﬁ’éﬁ\%?dai’%%épg@éﬂs‘ﬂ%‘Bﬁ"hsmﬁﬁbl“{#ﬁans f or
nmovi ng the cl osure 'nenber f tem
nounted within the body pass%@égg%nggns ical%gt%glpﬁsd géﬁ.&g F%E&??'Hﬁa

wi thin the housing paSWWnﬁ%ﬂﬂ&mlmdlmUpﬁitlmﬁthiMelb@rd’\bf Eﬂé liotu§mhriﬂer
end is renoved fromthe bore of the housing to permt | andi ng .of t

hanger therein, and an érdercto suspend adripa strmmmﬂhm the welhborecand ext ends into
the other end of the passagewa i.n tk&{ lEan er,for l\/ﬁwfl t-he al osure
member to and holding it in ‘8?%‘15 a5 senifoliing dow betiwsen the pipestring and a cantrol dipe
path between the hanger, ,&&ﬁﬁqgwymﬁ% tdifpriddgsageway neans in the body to

connect the pipe string wth the control line, the return of the stemto
its outer position permtti ngpassageskydnitle hmgbeha\tmg one end whictdisbadaprt do

ur9yng reans {0 closed post 4T ol M SLEP i “BSEHwarEY o’ FINEH b0t
connection with the pipe string and another end which connects with the
outer side of the hanger opposite the bore of the housing, |

a passageway in said housing having one end which connects with
its inner side in general alignment with the other end of the passageway in
the hanger to form a continuation thereof when the hanger is landed in the
housing,

a body on the outer side of the housing having passageway means
with one end in general alignment with the other end of the houéing
passageway and another end for connection with the control line, and

valve mieans including |

a closure member mounted for movement in the hanger passageway -
between a position inwardly of the outer side of the hanger in which it
engages an inwardly facing seat about the hanger passageway to close
séme and an open position permitting flow therepast,

means urging the closure member to closed position, and

means for moving the closure member from opened to closed
' posmon, mcludmg | '

a stem mounted within the body passageway means for longltudmal
reciprocation within the housing passageway between an outer position in

which its inner end is removed from the boré of the housing to permit

e
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‘an operator within the body for reciprocating the stem between said
positions. 2. As in 1, wherein the stem extends | oosely

t hrough t he housi ng passageway so as to be free to flex therein, the hanger
passageway -has .an outwardly facing seat which is engaged by a seating
surface on the inner end of the stemto cl Ofe t he hanger - passageway upon
openi ng the cl osure nenber, one of the sealland seati ng surface defining a
circle and the other defining a spherical surface. 3. ' +As in
claim1l1, wherein, said operator includes a rod nounted within passageway
means the body outwar dl janging@/Fdhd Fanbr HEERD andvi fnkPoskidRTh wilich #BaNs. £ 97
mani pul ati ng the rod fromoutside the body to nove the stem | nwa 9 t
open the val ve neans anextendsvintodhgother gndrafithe passapewey af the hanger fotaBR e 4-
As in claim3, wherein the rod is &Duggeg.for .rotation wthout

reci procati on, 12 t helosire member,io gqd g g1 19 ghegRosiHon £ as. tadbee @ nonfineds

of the rod and stem are r ciprocation of, the
stem responsi ve to rot ag{wgr{?agfS@%@fggﬁﬁgﬁgﬁﬁg@%ﬁ%@r {h%eﬁr? ABBWAY Wgang iny od
is configured for engthgdvdnito amhetiothatpipestityg with (R YontdYgea el | head

apparatus, conprising, a wellhead housing adapted to be i nstal | ed, on a
subsea wel |, a hanger adapt edhetretupgeof theestesd to ifs outen ositionl perniitting the closure

redeterm ned orientational a | opagi tyudi nal, pasition w thi.n the bore of
F he housing in mem'ber H)dbc fetitned” l()jy said uFr)gmg means to closed position whéreby

the hanger may be removed from the bore, and

an operator within the body for reciprocating the stem between said

positions.

2, As in 1, wherein
the stem extends loosely through the housing passageway so as to
be free to flex therein,
the hanger passageway has an outwardly facing seat which is
engaged by a seating surface on the.inner end of the stem to close the
_ hanger passageway upon opening the closure member,
one of the seat and seating surface dgﬁning a circle and the other

defining a spherical surface.

3. : '.As in claim 1, wherein,
said operator includes _
arod mounted within passageway means the body outwardly of and
in alignment with the stem, and
o meaﬁs for manipulating the rod from outside the body to move the
stem inwardly to open the valve means and outwardly to ﬁermit closure of

- the valve means.

4, . As in claim 3, wherein

the rod is mounted for rotation without reciprocation, - -

—_—
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order to suspend a pipe string wwthin the well bore, and neans for
controlling fl ow between the annul us between the casing and tubing strings
and a control |ine external to the housing, conprising a passageway in the
hanger havi ng one end adapted to connect with a tube extendi ng downwardly

I nto the annulus and anot her end which is épaced I nwardly of the outer side
of the hanger opposite the bore of the ho& I ng, a passageway in said
housi ng havi ng one end whi ch connects with its inner side in genheral
alignment with the other end of the passageway in the tubing hanger to form

a continuation thereof when h0&eidined dpan@erotdtion] anded in the housing, a
body on the outer side of the housing having a first passageway wth one

end in general alignment wi tthe adjacent ensls afiibie oid ardssténo wed thoeadediy agewdiedagd a

second passageway for conpecti,ng the first passageway with the control.
line; and val ve means i%'é{’]‘ﬁdFﬂ@r%ﬁatloés‘{frt e ple eﬂl?gﬁ‘f’eﬁﬁémﬁ‘éﬁi‘g%frm@'&%aigémy

near its other end to provi q eanoﬁt%\“’argﬂd' f(ﬂci Rgi@Nnghar iée?"?ﬁﬁé‘%‘gigﬁr‘)ﬁi o

menber nounted for reciprocation I n the .passageway between

i nwardly of the outer %@ag&ndnh%mﬁimmhliyfﬂxﬁt@ﬂﬁ.ed 13 on the inwardly
facing seat to close the passageway and a second p6sition spaced from said
I nwardly facing seat to open the passageway, and' neans for noving the

cl osure nenber from. opene o cl gged, posi tion, including-.a stem nounted
for |ongitudithal reciprocat ?%{’?S?ao‘ﬁ@ e@gmqfﬁltﬂ&tcﬁglpflﬁlpg{ body passageway and

o hous o, passageuey, 2 IyuRGaeNSaGipia B ANIARG) Poghal LRl 1
perm t |anding of the tubing lemgereadapted to be lowered into and landed in a predetermined

orientational and longitudinal position within the bore of the housing in
order to suspend a pipe string within the well bore, and _

means for controlling flow between the annulus between the casing
and tubing strings and a control line external to the housing, comprising

a passageway in the hanger having one end adapted to connect
with a tube 'extending downwardly into the annulus and another end which
is spaced inwardly of the outer side of the hanger opposite the bore of the
housing,

a passageway in said housing having one end which connects with
its inner side in general alignment with the other end of the passageway in
.the tubing hanger to form a continuation thereof when the tubing hanger
is landed in the housing, | _

‘& body on the outer side of the housing having a first passageway
with one end in general alignment with the other end of the housing
passageway and a second passageway for connecting the first passageway
"with the contro! line, and '

valve means including

o a ;estriétidn about the .hanger passageway near its other end to o

provide an inwardly faciﬁg annular seat, |

a ciosure member mounted for reciprocation in the passageway

between a first position inwardly of the outer end of the hanger and seated

W




therein, and an inner position extending into the bore and the other end of
t he passageway in the tubing hanger for engaging the closure nenber to nove
it to hold it in open position the return of the stemto its outer position
wi t hdrawi ng the head into the housi ng passageway to permt the closure
menber to be returned to by said urging ne?gs to closed position and the
hanger to be renoved fromthe bore, and an Operator for reciprocating the.
stem and thus noving the closure nenber between opened and cl osed '

positions. 6. As in claimb, wherein, the stemis hoIIow,
the restriction has an mutlmndrhgdlsf tucmggea!eablomﬂd ﬁab@gdﬂﬁ@d{nﬂ%%c&n
surface engageable with the qutward]y facing seat, as it noves the ‘closlre

menbér to open positi onspaged Q'Bﬁbﬁ inpyaplly fcing seabionenendbe Bassageway;&uﬂf the
seat and seating surface defﬁ‘%&gfoq ﬁé\‘gﬁé ﬁhcglngjlsm@gmgwﬁg Qgﬁlf é’g“lé‘gg @pdesedor

spherical surface. 7.

I ncl udes 14 a rod m)‘wmﬁg, Mdliding t he first passageway outwardly of the
second passageway and in alignment with the stem means thereon.{.of

mani pul ation from out si de t haestamjmounlodi fd)rolongmdmdiarecspmcatlonvladisfélyYMtRmO{?;@”

t he val ve neans and outf\[zlva g%& erm tgﬁ (sho e of the valve nmeans, 8.
As in claim7, wherein 15k LePgss gﬁﬁ@ﬁf‘ “F‘BSQP#S%?“Wtanélhavmgahead on
reciprocation, the stemd syl dehiBlth viflfl bdfl boIGon I RS Dbt Borstvoy ™

rod and stemare threa y conn
from the bore of the housing to permit landing of the tubing hanger

therein, and an inner position extending into the bore and the other end of
the passageway in the tubing hanger for engagmg the closure member to
move it to hold it in open position

the return of the stem to its outer position withdrawing the head into
the housing passageway to permit the closure member o be returned to by

said urging means to closed posmon and the hanger to be removed from
the bore, and

an operator for reciprocating the stem and thus moving the closure

member between opened and closed positions.

6. | ~As in claim §, wherein,
- the stem is hollow,
~ the restriction has an outwardly facing seat, and
the head has a seating surface engageable with the outwardly facing
seat, as it moves the closure member to open position, to combine flow
with thé_ hollow stem, |
one of 'th'e_' seat and seating surface defining a citcle and the other

. defining a spherieal sufface.

7. As in claim 5, wherein,
said operator includes —_—
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enabl e reci procation of the stemresponsive to rotation of the rod, and
the outer end of said rod is configured for engagenent and rotation by an
ROvV. 9. As in claim8, wherein. the closure nenber and
hanger passageway form an annul ar space between them the head of the stem
has ports connecting the opening therethrqggh wi th the annul ar passageway
when t he head noves the closure nenber to oOpen position, neans in the body .
seal i ng between each of the stemand rod,. ports in the stem corinect’ing the
openi ng therethrough with the second passageway in the body internediate

the sealing neans. 10. a rod mounted AGthimtl! fastPaSsag sy RitWarl %H?ﬁé’&%{%

I ncludes a main portion having a recess in its outer si'de and”an annu
insert renovably nount passagewdyeanddo edignment with thersfernhe outer end of ‘t he.
hanger passageway on which tn{]e%nss t g}cgn (gremzftrﬁlr)tﬁggont ggrileo?ltr;ide the body.rod fo move
the stem inwardly to open the valve means and outwardly to permit closure
of the valve means. o . )
8. As in claim 7, wherein
the rod is mounted for rotation without reciprocation,
the stem is held against rotation,
the adjacent ends of the rod and stem are threadedly connected to
enable reciprocation of the stem responsive to rotation of the rod, and’
the outer end of said rod is configured for engagement and
rotation by an ROV.

9, As in claim 8, wherein
the closure member and hanger passageway form an annular space .
between them,
the head of the stern has ports connecting the opening therethroilgh
with the annular passageway when the head moves the closure member to
open position, '
means in the body seéling between each of the stem and rod, .
ports in the stem connecting the opening therethrough with the
second passageway in the body intermediate the sealing means.

0.  -Asinclaim 5, wherein
the hanger includes - | _ .
E z; main portion having a recess in its outer side and . .
an annular insert removably mounted in the recess and forming the:

outer end of the hanger passageway on which the seats are formed thereon.
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