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PATENT DRI A, 031 WELLHEAD EQUI PMENT This invention relates to well head
equi pnent of the type in which a plurality of hangers are | anded
successive- |y within a casing head installed at the upper end of an outer
casing string within a well bore for the purpose of 5 suspending well
pi pe strings therein one within another, and seal assenblies are installed
I n sealing engagenent with each hanger and the bore in order to pieggroff
anmyar spaces between them each hanger and its associ ated seal assenbly
being so installed by neans of a running tool 10 suspended fronnaopipe
string for lowering therew th which, upon installation of Ef han%gr

seal assenbly, is released fromthemto permt it to be r &n en-
tional ly, such equi pment includes one or nore casing hangers for suspending
i nner casing strings and a tubing 15 hanger for suspending a tubing
string within the innernost casing string, and this invention relates nore
particularly to inprovements in the tubing hanger and its associated seal

assenbly and a running tool for | S- A- 4, 800, 061 shows
equi pnent of this general 20 % B #ﬂgﬂﬁﬁglng hanger and its
associ ated seal assenbly are installed by neans of a running tool including

a first tubular 1%H§ﬂ%%ﬂ? h g ected to the
hanger for Iomerlng t herew t dégggé%o§; é?fﬁéé& n%ﬂqFﬁggﬁb éﬁ Y%% seal
assenbly i st¥BRnéBt WRiFhramlurakity of hanqemc@xe olanded sucpessive-t he

first membenyt it 4 heaserd ﬁéﬁ&”‘ah&tfa&qfad’i 4@ £Rd BPPEY %dﬁb&%eaﬂ he
annul ar - space, bet ween t he hanger and, bore and a lower poSition wthin the

annul ar spaBBtEE S&Fing s th@%%laP&rEO@Qr'ﬂhﬁ1PQERQF?O@Rlng
fhe seab assasble\pdlmgSGwelltplﬂ:@v\etrmﬁgst itHerd e aﬁéoﬁﬁiﬁlﬁ@eén@éhéﬁe

running tc)Ognd seal assemblies are installed in seallng engagement
with each hanger a}nd the bore in order to close off annular
spaces between them, each hanger and its associated seal
assembly being so installed by means of a running tool

10 suspended from a pipe string for lowering therewith which,
upon installation of the hanger and seal assembly, is
released from them to permit it to be retrieved. Conven-
tionally_, such - equipment includes one or more casing
hangers for suspending inner casing strings and a tubing

15 hanger for suspending a tubing string within the innermost
casing string, and this invention relates more particularly
to improvements in the tubing hanger and its associeted
seal assembly and a running/tool for installing them.

_ US-A-4,800,061 shows -eqnipment of this general

20 type in which a tubing hanger and its associated seal
assembly are installed by means{' of a running tool including
a first tubular member suspended from the pipe string and
connected to the hanger for lowering therewith and a second
tubular member to which the seal assembly is connected for

25 vertical reciprocation with respect to the first member to
lower the seal assembly from a raised position above the
annular space between the hanger and bore and a lower
position within the annular space to seal off between the
hanger and bore. Then, upon locking the seal assembly in

30 its lower position, the second member of the running tool

'



PATENT DRIA, 031 nay be released fromit and the first menber disconnected
fromthe hanger, to permt the running tool to be raised therefromfor
retrieval with the first menber. More particularly, the second
menber s so reciprocated by the 5 supply of a renote source of pressure
fluid to and exhaust of pressure fluid from chanbers fornmed between the.-
menbers. There are occasions in which it is desirable, upon | andPEDENT :

t ubi ng hanger, to performcertain operations in the well bore. Thus, for
exanple, it nmay be desirable 10 to set a packer suspended fronRUh®31ub|ng
string, which, like many other downhole tools, requires right-hand
rotation. At the sane tine, however, since the joints of the well pipe
string fromwhich the running tool is suspended are made up with

right-hand rotation, it is gonventi ona ractic to pnnect t
runni ng t ooPa¥o R SReRRSd bV‘P‘Ef%t hahd T’H?eﬁc}gsltn ﬁﬁ%ﬁ"dee@ed
di sconnect i ggomheci®i Ranger, t he pepmitt Hheg ﬂmmhﬂgruommg_d doé raised

di sconnect e fro t he hanger ta e e on. set of
the seal g roury 95 B ¥ ‘%Ifg]n{”f"c%'ha &ﬁg frﬁl%tjf hé%g’b equi prnslﬁlx PQ such
as that dpscdtas:edlan]ry, tthe afesyagk memdresd mtsecntr;ecmrocstednpvsthel e
or at glea cle g 1&1%} E;E/v%]g)_:l I ation
of equi pnentguglfﬁg{n S ta;a‘leﬁog"?go cu sle)se‘hégn)c%h%%%rga %ﬂél %?@%‘?%{5 t he
seal assemblPf mﬁﬁsmtqqélwécﬁremqb exe ﬁaﬁgeﬁ hatveencthe BRBPAESd in

such a manner to gty eaiaabdctas&%@t aigswRisRalitii 18 WesirASRECtu anbOth
of them Thus, for -exanple, if the seal assenbég is allowed to b .

fromits set3feEing &t the Fubipgr RRPIREY | EPIRFHECFPAPRERSRY ?Berég?coﬁﬁst ")
it. Also, tikerthéirweDLCBSrenNs Thushi €bri taxampd.esu riablmay obér desﬁrrabie

10 to set a packer suspended from the tublng strlng, which,
llke_ many ‘other downhole tools, requlres r1ght~hand
rotation. At the same time, however, since the jOlntS of
the well plpe string from which the runnlng tool is___ -
suspended are made up with right-hand rotation, it is

15 cohventional practice to connect the runn'in'g' tool to the
hanger by 1eft-hand threads in order to avoid diScOnnecting
‘the joints of the pipe string as ‘the running tool is
disconnected from the hanger to permit it to be retrieved
upon setting of the seal assembly. __'-Thu's, with conventional

20 wellhead equipment, such as that disclosed in the
aforementioned petent, it 'is impossible’ or at least -
impractical to set such dswnhole tools. '

25 . _
| ' In the 1nstallat10n of equlpment of th:Ls type, dlffl—
'culty may be encountered in latching the seal assembly
within the space between the hanger ‘and bore of the’ head in
such a manner to 1nsure that it maintains a seal w1th
30 respect to both of them. Thus, for example,_ if the seal
assembly is allow_ed to back off from its set position, it
may permit well _f__luids from below to leak. pa_st it. Als'o;
ther'e are occasions in which it is desirable to transmit
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3 fluid into the well bore beneath the hanger upon | andi ng of the hanger,
but prior to setting of renoval of the running tool, as, for exanple, to
activate tools in the well bore. The present invention has been nade from a
5 consideration of the above probl ens of well head equi prent of the type
described. In accordance with the presgnt invention wellhead equi pnent is
provi ded which conprises a casing head having a bore therethrough which is
adapfed to be connected to the 10 wupper end of an outer casing string.
The apparatus, i ncl udes a tuhi ng hanger having a bore therethrough and from
whi ch a t ubtwid JE’F‘F‘?\Q}'—%W% P&Eﬁe??&&aFBrth%vﬁ‘?‘i‘?\ﬁrtqﬁ‘?%\%aﬂfl’t Rfgh the
: Por;ﬂ of tfﬁl@qseli f*?ﬂ%@rﬂri@i‘%@ éemdﬁd;h mlxtenmvam dmezuwrmrm;mgmbhead
o forman_anpul ar ace en t.he a tu ed to be
connect ed ¥¢° hea?ub’?% f ? iYL YRR ft%?btsa Qj‘%d’n%ﬁﬁ Y561 whi ch
wlincludes a first tubul ar rrenber connectable to a pi pe string for |owering
therew th and connec.;ggl {‘é’s&t{@ Mﬂ ‘de)ﬁ bebh- hahdet NELSHS aIor
| owering the tubing nger Fnto | 1Shded position, and a second
t ubul ar5 meedrsideratibheofi thebabover probilepsr e Meéééil@l WRH e Pect to
the first ﬂ%n@ﬁé tPpecabsasipaly is releasably connected to the second
t ubul ar Mote particularly, the tubular nenbers have neans which
form pressure chanbers 25 between them and a neans is provided for

suppl yi ng pressure flgi dc&@r@@ﬂcémth&gpﬁéséﬁﬂrm\fémtibrﬁIma“ll]tl‘téad:harrbers
to raise or |ower

h d t h h I
to the ri reraTRRerkofs BEORIAERArRLoBr IR hatiod T et ety oy be
Mer ed }mmmlﬁméﬂlrmmgmgﬂtm i aldapﬂcedhanghcla ?mdnmtedcﬁo ttthee head to
se n e a a r
N L %ﬁtt\&& TedDiehg 2ad i) | @ art g idbd: lfawyve

p05|t|on annul ar means
are provi dincludepockitmgping bengma h@ﬁﬁ@g ta poee b&éﬁrﬁ@hﬁl‘?@ﬁ@ntaﬁ%t ation

ther ebet weppoh@Rich a tubing string may be connected for lowering

therewith through the bore of the casing head and into a
landed position in the bore of the head to form an annular

15 space between them, a tubular body adapted to be connected
to the tubing hanger by right-hand threads, a running tool
which includes a first tubular member connectable to a pipe
string for lowering therewith and connectable to the
tubular body by left-hand threads for lowering the tubing

20 hanger into its landed position, and a second tubular
member rotatable with but vertically reciprocable with

W, respect to the first member. A seal assembly is releasably
connected to the second tubular'memberu More particularly,

the tubular members have means which form pressure chambers

25 between them and.a means is provlded for supplying pressure
fluid to and exhaustlng pressure fluid from the chambers to
raise or lower the second member and thus the seal assembly
with respect to the first, whereby, upon landing of the
hanger, the seal assembly may be lowered into sealing

30 engagement with the hanger and bore of the head to close
off the annular space between them and then latched in its
lower ©position within the annular space. " More
particularly, means are provided for locking the second
member to the body to prevent rotation therebetween when



4 the second nember is in a raised position, whereby the pipe string may be
rotated to the right so as to inpart right- hand rotation to the tubing
string, but being rel easabl e when said seal assenbly has been | owered with
the second 5 nenber into said space and the first menber has been rotated
to the right to release’it fromthreaded connection to said tubular body to

permt the running tool to be retrieved. As will be understood, this thenf;-V
permts right- 10 hand rotation to be inparted to -the hanger through tR&

tubul ar body_ in order to set a packer qr other toqols suspended fromthe
tubi ng stri ke FPEABOt MERREF| 3k Wt AFSdS/ALPPAEI]N) oFRETPRYt RRepP e

st [)i ng. ] Theﬁrigfg ﬁﬁlyfio?_ﬂdiﬁﬁel&lﬁoartﬂaﬁ(i&ig’lﬁy die (8 OIS £¢ %i@m:f(—ﬂe. -
"t ubi ng hanger i,n.arder_to_perpit.othe arts.t e .connecfed to.the
ooy dur s RENEF UG D s cERe Chbibin strath,s vu, MR 'Feletnetys
enbodi nent whenhesaink esgalbrassendlpi hgshbegar loweradnecikhn tie asecohdér seal

over 1 heo sl ibt, 1708 Gd “Bale (A IRR Or | EUEC LA, RS BESR LD L o

body al so stptatedsta photeight torealeasseit Suphachreaded eonnestienvval .-
In the illughr aé@fh'e%ﬁgquﬁ%”tbéﬁ%t 88 igueitd ophbhetAlnpsessk! kd spadapted

to be latched tq the hanger by nmeans whi ch conprises a recess about the
hanger, and¥&t¥gEvES-ing carried by the seal assenbly for radial novenent

into the recess as the seal assenbly is lowered‘into sealing position.
over at chi ng t hy eads A 0L e PRASEL ot (R A eTh R TRELT CEAERE ang
the secbhdd hemderrdtatidmatablbe comparted to. tite shangeri nrdough ptheand
J-slot,  Whe(eby NepsRY ! tid | BBalBY R LaYeTfdpbBrer or other tools
- suspended from the:tubing string, withopt-the~risk of
_disconnectinq_é joint in the pipe string.ﬁ'Then, of course,
the_tub&lar-body'may be disconnéCted from the tubing hanger -
15 in order. to permit other parts to be connected to the -
hangerzduring the:well-coﬁpletion*proCeSSQ Thus, in the
illustrated embodiment of the invention the tubing hanger
has a neck with=ah outer seal surface thereabout, and the
tubular-body'has'a lower extehsioh'diépOSable over the seal
20 surface when connected to the'hangér.such thét the tubular
body alsb serves as a protector for the seal surface prior
to its removal. '

o In fhe'illustrateé-embodiment'of_the:invention

,the;sealLassembly'is-adapted-tO“beflatched5to the'hanger'by

25 means which.éomprises_a.recesg.about'the'hanger, and a

split ring cafried:byfthe seal'assemblyifor radial movement

into the recess. as the seal. aSsembiyi is lowered into

sealing position. -Mofé pafticularly,fthe'split-ring has

right-hand threads for ratcheting over matching threads in

30 the recess as ‘it moves_ihto-thefreceSS;'and the second

member is,releasably.éonnected to the split ring by a pin

and J-slot, whereby the split ring may be lowered in

response  to right-hand rotation of Ehgirunning tool and the
running tool released from the seal ‘assembly for -

1
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response to right-hand rotation of the running tool and the running tool

rel eased fromthe seal assenbly for raising therefromin response to

| eft-hand rotation there- of. In accordance with an enbodi nent of the
inven- tion, a first passageway in the first nenber is connectable 5 at
one end to the lower end of a conduit extending within the bore of the
casi ng head, a second passageway in the tubular body is connectable at one
end.to the upper end of a conduit extending downwardly into the annulus and
at the opposite end with the opposite end of the ¥irst passageway, 10 and
means are provided for sealing between the tubular body and first tubul ar
menber above and bel ow t he connection of the opposite ends of the

passageways, whereby fluid nay be transnitted fromthe surface to the well
bore beneath the hanger prior to retrleval t he.run 0 _

_In the pref E?F?&“&T‘Eg’ﬁrﬁé@mof”’t FESPRRGH ith {Lné‘arrb% aﬁb%rﬁsé&%ﬂ%ri ses

“a vertical skQt in the outer side of the tubular body, a lug carried within

a hole in the fir t|%¢%%¥ ﬁ;qﬁﬁéhand sl qmgggng the sg@knassenbly to

hold its inner e The” sea asse Isin 20 rai sed
posi ti on. Nhuenpaatfamb&rpyssagspaytlnlhgesﬁlreﬁﬁ@%m @t Lacenngrtrbdsl y

hold itgin slaeéﬁJ &néo'ageaféwgf%narsfsa AW esic@end Engekithihhe

|l ug to be nove the frrst ul ar nber out of the slot In response
to rotatlontbﬁth@??uﬁﬁlM?%(ﬁﬂS%QBrEPEQseqts?99ﬂ4c8ﬁﬁ§EQQ¥?¥E?n tBe the

seal assenphbuila¥ KMV dis |BiddtthbXd dtheons esnd as6 ethé yuppert Bad of

desi gnat & | PRECHIHLE PN AUy vEres Hre et ol SURehE 5Pt ne

80, upper oppdsis erdlwiath \mlel bppdsdtiel pmaAnbfcthet firstdpassagewagance

wrth tl.jLS pr ef rm%danesnba\cl)% rlr)%n t?%rprsggig_hg between the tubular body
and first tubular member above and below ‘the connection of
the opposite ends of the passageways, whereby fluid may be
‘transmitted from the surface to the well bore beneath the
hanger prior to retrieval of the running tool.

15 In the preferred embodiment e'f the invention, the
locking means comprises a vertical slot in the outer side
of the tubular body, a lug carried within a hole in the
first tubular member and surrounded by the seal assembly to
hold its inner end in the slot when the seal assembly is in

20 raised position. More particularly, a split ring surrounds
the lug to yieldably hold it in the slot, and lug and slot
are so configured as to per;fxit the lug to be moved with the
first tubular member out of the slot in reéponse to
rotation of the running tool t'c_>' release it from connection

25 to the seal. assembly follo@ing lowering of the seal
assembly. '

In the drawings, wherein like reference characters are

b - used throughout to designate like parts: _

FIGS. 1A and 1B are vertical sectional views of the

v 30 upper and lower ends of wellhead equipment constructed in

accordance with the preferred embodiment of the present
invention, and as seen along broken lines 1--1 of FIG. 3,
and showing the tubingshénger lowered on the running tool

5



invention, and as seen along broken lines 1--1 of FIG 3, and show ng the
tubi ng hanger | owered on the running tool 5 into | anded position within
the bore of the casing head, as the seal assenbly is supported by the

running tool in a raised position with respect to the annul us between the

t ubi ng hanger and bore of the casing head so as to pern1t 5

t heret hrough; FIGS. 2A and 2B are vertical sectional views of the upper an

fl ow

| oner ends of the wellhead equiprment, simlar to FIGS. 1A and 1B, and as<%
seen along broken lines 2--2 of FIG 4, but upon |lowering. of the second
tubul ar nenber of 10 the running tool to |ower the seal assenbly into

. sealing engagenent with the hanger and bore of the casing head to close off

t he annul us between them and latching the seal assenbly to the hanger in
its | owered piatbl Qand\ddepobitﬁ.bﬁ wiitRint thel bbrewbeth@masmghmmms ed

feenbly (o pERR S99k (FeveRbty" 18, Vet e HRCIi{ R L081°%H

Cross- sectlonahisedeﬂsitmomawgbh nespect bodyhguhnnu&umgbetvbenaéﬂSEen

al ong |ines 3tu§15\ Hafg e@a@%rof(eﬁhe Fe&sidgl ﬁeﬁ?ssw 'a%r Yo permit

cross-sectional W as ‘seen
ref erence nowaQWtﬁ@Q§§§th¥§¥:the above de- -scribed dramnngs

head 20 has a bor e pgbg.here-akdr oBghre Werticea éé@naﬁ@wiuawsl oF ltheer

Ines 4°-4 o

end onto mhA;cgpé\%ﬁagetubln%a‘hn§%r§%§u 3&8‘%% 1o ed'nt0|n§2|gae%ftoa

posi tion.
bore 23 thr oug‘tthshe lmbang hBrg@and @as eseensad.ongovhmuakeh ylihesi 2-+2c of

casi ng str1 npleg Wy ClhdiNuGs 110, diefly | Se CPRUCEbBIna bubutar wlibdUF0

hanger

has been Iomére

10
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the running tool to lower the seal assembly 1nto sealing

engagement w1th the hanger and bore of the casing head to -

close off the" annulus between them, and latching the seal

assembly to the hanger in 1ts lowered.pos1tion, whereby the
first tubular member may be disconnected from the tubular
body and the second tubular member from the seal assembly-

to permit-retrieval of ‘the running tool;

FIG. 3 is a cross-sectional view of the hanger,
tubular body and running tool, as ‘Seen along lines 3--3 of
FIG. 1B, and

FIG. 4 is a similar cross-sectional vieW'as seen along
‘broken lines 4--4 of FIG. 2B. _ :
' With reference now to the details of the .above de-

scribed draw1ngs, the casing head 20 has a bore 21 there-
through with a seat (not shown) at its lower end onto which
the tubing hanger 22 has been lowered into landed,pos1tion.
As shown, a tubing string is suspended from the lower end
of a bore 23 through the tubing' hanger for extension
downwardly w1th1n the ca51ng string to which the casing
head is connected._

The tubing hanger has been lowered into its landed

position by means of a running tool 1ndioated in its
entirety by referenoe_character 24, and_a,seallassembly 25
is supported from the running tool for movement between a

6
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position by means of a running tool indicated inits entirety by reference
character 24, and a seal assenbly 25 is supported fromthe running tool for
novenent between a 6 [err] rai sed position, as showmn in FIGS. 1A and 1B
in which it opens an annul ar space between the tubing hanger and bore of
the casing head, and a | owered position, as shown in FIGS. 2A and 2B,
wher<in it seal ably engages the outside of 5 the hanger and the bore to

cl os& off the annul ar space. Thus, the hanger has a downwardly and
outwardly tapered conical surface 26 thereabout over which a simlarly
tapered inner surface of the seal assenbly is slidable as it noves
cdownwardly into the position of FIG 2B. 10 The runni ng tool
includes a first tubular nmenber 28 which is connectable to the | ower end of

a pipe stringrdDsed Op8sitfohheasWshbwnait FITH.0NA taky g8, N"eADRhidA Wi ch
¢« s di sposed about the uggei end of tgF first tubul r.neq?er for_vertical
reci procat i orPRERH FBsPABRIAY space, betysen {the kﬁkﬂQﬁ PRICECBRE OI& ar
menber has a ¢figthe wising iheadjt hnd & lewéredl pesdtish, as hshéwnstin

t ubul ar nmenb rng & i . ent_ I ' fi e
first and segléln ttr}%ﬂu?%l?d%eﬂrmgﬁe&oeﬁ{ﬁ' agtr?gr}%‘lé)ﬁls’it \é%gé%%slg?ﬁ%bggftggﬁg égal
assenbly 9 s reheababgerc@ndctke borehd(closeweffctherfannmelarcepace.

t ubul ar nenb r. S| A 4 h h d

[irot tubyl ar hash o Fet KERdEr, hashul [Molnpheuty | anll SUGMEaLy ibered

32 which in tePRiFalcFivcEace t%ﬁtﬁ&’%@‘%ﬁ afiel - whiche AupFARLRARA¥r by
25  right - hapspéké@aifind?. s\Mbeacehoft thd aedd Bssembly cidedl ¥aabnacaked

L0, U0t o fopets 5Bk AT, 25 kb BB R bl bR I TS g

of the tl®i ng hangPhe running tool includes a first tubular member 28
which is connectable to the lower end of a pipe string for
lowering therewith, and a second tubular member 29 which is
disposed about the upper end of the first tubular member

_ for vertical reciprocation with respect to it. The upper
15 end of the second tubular member has a lug 30 which fits
within a wvertical slot 31 in the first tubular member
forming a spline to prevent relative rotation between the
first and second tubular members. In a manner to be
described, the seal assembly is releasably connected to the

20 lower end of the second tubular member for raising and

; lowering therewith.

N . The lower end of the first tubular member is connected
by left-hand threads 34 to a tubular body 32 which in turn
is connected to the outer diameter of the tubing hanger by

25 right-hand threads 33. When the tubular body is threadedly
connected to the tubing hanger, seal rings 35 carried about
its inner diameter sealably engage a seal surface 36 about

N _ a cylindrical neck on the upper end of the tubing hanger
above threads 33.
< 30 As previously described, the first and second tubular

members are provided with means which form pressure cham-
bers between them to which pressure fluid may be
alternately supplied or exhausted to raise or lower the

7



above threads 33. 30 As previously described, the first and second

t ubul ar nenbers are provided with neans which form pressure cham bers

bet ween themto which pressure fluid may be alternately supplied or

exhausted to raise or lower the 7 second nenber with respect to the

first tubular nember, and thus raise and | ower the seal assenbly from and

into the annul ar space between the tubing hanger and bore of the casing =~
head. -For this purpose, the first tubular nmenber 5 has a downwardly =7
faci ng shoul der 37 about a radially enlarged portion thereof above an

upwardly facing shoulder 38 at the upper end of a lower radially enlarged
portion thereof; The second tubul ar nenber has a piston 39 forned about its
i nner di aneter for reciprocation bet ween the 10 shoul ders of the first

tubul ar menbegabBndi i Ehﬁlﬁi%éﬁeéeaﬁg £106 O LA EnHEh 0 WRim B S P

chanbers 40 and 41, an | ston has seal rings _forned thereabout

seal ably engabhug &'arltﬁﬁjcﬁé!}i d%WthﬁoFﬁa&n asssenily | fxem: apd &Ptf‘?er?&ﬁ’
bet ween the. Saﬁﬁhiafj:&sﬁ&tbetﬁééﬁrm Ghmg:rhaﬁgerpfarﬂd qssr@f otha-.ﬁé rst
t ubul ar "menber._carr ripgs gﬁgr which the .-.inn agehea ﬁi :
second tubul af3fi& erhq 51 | §2h| ERABPAEReF e TR | %rﬁ §pulsy, member
pressure 8l urnasayabeiownwaxﬂllled flacing shoudderat 37heabeutf axe Hadtialilye

Ty e LNt T OUASEr obHORLRLIBH' EhededSnobd bHS Biovaifly BB M e el th;

and exhaust ed ron1 ower cha to | owe ston,

seal assenbl-y38 At é-'rh%ttlim epdeofude Iowexn m«}mbhnen&aﬁs@d pexdkane
| ower chanber thrbeeliei Fhetsbdusize ¢tubud @t Wha@%nﬁrsﬁdh 3. F>rnle

second nenber and thus the seal _assenbly. Vertic slot§ 42 are forned in - |
the outer di aftePBE o*t%s inngre ‘?m#‘a'?rb&ﬂ?f t 5€F BEPF@"P-G&S betysen; &he ,
hol es 4410n tshohll@elrst bEuthe pirEertwbulie member ks @ivide NMie annular

space into upper and 10Wer'preSsure'chambets-4o-and”41, and -

”

the-pistonuhasfseal rings formed thereabout for'sealahly
engaging a reduced diameter portion of the first_tubular
- . member between'the:shoulders, and . ‘the eniarged=diameter
15 portions of the first tubular mémbergcarry:Seal rings over
which ‘the inner diameter of the second tubular member is
slidable above and below its piston. Thus,-éressure.fluid
may be introduced from a source at the surface into the
: upper -chamber and exhausted from the lower chamber to lower
20 the piston, and thus the seal assembly. Alternativeiy,
pressure fluid may be introduced: into the lower chamber
while being  exhausted from the upper chamber to raise the
second member and thus the seal assembly.
Vertical slots 42 are formed in the ‘outer diameter of'
25 the tubular body to receive lugs 43 carried in holes 44 in
- the - first tubular member of the running tool.  More
- particularly, the C-ring 45 fits within a groove about the
outer diameters:of-the'luqs as well as a groove about the - ¢
outer diameter of the outer tubular section of ‘the first
30 tubular member so as to yieldably urge the lugs radially = @ °©
inwardly and thus into the slots in the tubular body, |
whereby the tubular body is prevented from rotating with
the first tubular member of the-runnihg'tool as they are

8



particularly, the CGring 45 fits within a groove about the outer dianmeters
of the lugs as well as a groove about the outer dianeter of the outer
tubul ar section of the first 30 t ubul ar nenber so as to yieldably urge
the lugs radially inwardly and thus into the slots in the tubular body,
whereby the tubular body is prevented fromrotating with the first tubular
ggﬁger of the running tool as they are 8 | onered with the hanger.
msequent |y, upon | anding of the hanger, the running tool may be rotated
with the pipe string to the right so as to inpart right-hand rotation to
t he tubi ng hanger and thus to the tubing string wi thout 5 disconnecting the
running tool fromthe hanger. The seal assenbly is of a construction
simlar to that shown and described in prior US-A-4,757,868, assigned to
t he assignee of .the present _invent es an.inner wall
e oot O el R ES hank o ey Py , b EABESo e BT v |
al ong t hehangewar dtlye amuinmingar tbglt aar ebec anvtated undidde ﬁﬁeamlpet he
tubi ng 'haﬁEﬂn éI)StQﬂet Ié‘iﬁﬁ%t Chs! %851 @a‘?&t %ﬂé“ﬁ‘ﬁ{rﬁi ?Jéﬁ&é#ﬁ}&”t er

side of t diverg out war toward one ano and

seal ringshef té!@é’t%n%@n@eﬁaﬁ@ﬂi é}hqsg', toaltéler e‘é‘éﬁ’k’@@ s&Erieen wildrowlet of

| egs,5 sogifabnnedRIngRBG RAnNing&cwAR! £rsd ¥RY Ynangér! he space between
t he tubi ng hangg§ and_casi n ead,” the | egs and seal assenbly forma

net al - t o- net al #ept 3§S§ YorBrPE 3 SARSHRGRLON (FERbIREER R | y
shaped sushewa ahdtdestrnbbad angeionnds2h-4,vbe,bese aksiBaeaasi ng head

h I I I h d
e A R A R RS et

\Lheret o ahrncluodessanl yinnemmeatldd ono whiieh dusreresinffacd 2 et nbotmesdil ar
menbeg byt85snsaaa%w%aa—dw avt JitwdrdY Yol il USAMREHY dhdl t ed
outwardly tapered conical surface 26 about the tubing
‘hanger. BAlso, two sets of legs 46 extend inwardly from the
outer side of the wall with each set diverging outwardly
toward one another, and seal rings of elastomeric material
15 are received between each set of 1legs, so that, upon
wedging of the seal assembly into the space between the
tubing hanger and casing head, the legs and seal assembly
form a metal-to-metal as well as elastomeric seals between
the outer conically shaped surface of the tubing hanger and
20 the bore of the casing head. | |

The seal assembly also includes a latch | ring 50
connected at 53 to the upper end of its inner wall for
limited radial movement with respect thereto and releasably
- connected to the lower end of the second tubular member by

25 ~means of a pin 51 and J-slot 52 which also permit limited
" radial movement between them. As will be described to
follow, the latch ring is provided with teeth 54 about its

v _ inner diameter for engaging teeth 55 about the tubing
hanger above the downwardly and outwardly tapered surface

- 30 26 thereabout in order to latch the seal assembly downward
in its annulus closing position, as shown in FIG. 2A. As
will also be described to follow, at this time, the J-slot
connection between the second tubular member may be rotated

9



; of the second tubul ar

- radi al novenent between them As will be described to follow, the latch
ring is provided with teeth 54 about its inner dianmeter for engaging teeth
55 about the tubing hanger above the downwardly and outwardly tapered

. surface 30 26 thereabout in order to latch the seal assenbly downward in
its annulus closing position, as showmn in FIG 2A. As wll also be

. described to.follow, at this time, the J-slot connection between the second\,""'

i tubul ar nmenber may be rotated 9 with the pipe string to release its Y

| J-slot connection with the latch ring, thereby permtting the seal assenbly
- to be retrieved with the running tool. As the seal assenbly is noved
downwardly, its latch 5 ring i s noved downwardly from about the outer’

' diameter of the |ugs WhICh hoId the second nenber fromrotation with

lrespect E) 0 ]'Ehewfilthsh:h@ mgewu@gseaf Ci]‘tiéﬁ%s]ldﬁ fdxﬁiwematmhl
~lugs to be for e& out%ﬁg %an t re set e runni ool
;fromthetubul p 3 I{dﬁl tafscﬁgng? téo e
' second tubul ar rmnriietved mmhetlm [mxmnrnmg;ocvihereby the running tool may be
~retrieved fromthe [ haoger c Fan X

. purpose, the inner é%?t%l ge‘é‘ggg‘“ﬁg rl%dman% ﬁééggtggylyér%té{l%ﬂs

~ of the slobs iminge l(ﬁjthQﬂM 11y h%r% abpukuthe WYEEra

to-pernmit the lygs 1%&%1@19&19%@%%@' )slédbﬂﬁsnxg?mértfrbhg%tm%{ Q}i’:ﬂh on
seal asse

Sl e Space, TERDeEs: oL ERG £ SRSk BeRaRER AR ERey IS Th s b This
. the second tubm-lea.eajmsatheamgsl toalsetf)otdﬂedlm:ta]eryl mitwatmlmnemava&ﬂus)f
55%n the hangBELSREN thR. FlBneRa. Raoh EFnl "tad Bt AN, M rediinei .
~the hangeﬂ,Oandtbormqlit-thm&asohgthendofwtﬁxe m¢¢ndll hubylarhmember with'
| the pipe strJ.ng, whereby the runm.ng tool may be retrieved
from the tubing hanger and latched seal. assembly. For th:.s'._' _
purpose, the 1nner vertical edges of the lugs and the outer -
| vertical edges of the slots in the outer diameter ‘of the .
15 | tubular body are chamfered to permit the lugs to be moved
outwardly in- response to right-hand rotation of the second
tubular member. R
| As the seal assembly 1s 1owered 1nto the annular
space, the connect:.on of the 1a__tch__rin_g _to_ the lower end _of |
'20' the 'second tubular menber as we11 as" to the upper end of :
the inner wall of the seal assembly permits its teeth 54 to
ratchet downwardly over the teeth 55 on the hanger until
the lower end of the seal assembly is wedged between the
hanger and bore of the casing head. More part:l.cularly, the'
25 teeth are of right-hand configuation so that the running
tool may be rotated to the right to cause the latch ring to
‘be moved further downwardly to - tighten  its sealing
engagement w1th the tubing hanger and bore of the casing
__head. : _ : .
30 ~ As also prev:.ously described, wi_th --;the latch ring.
_ lowered into - 1atch1ng pos:l.t:l.on, the running tool may be
- lowered and then rotated a short ‘distance to the left to
line up the p:.ns with the upwardly opening legs in the

10



25 teeth are of right-hand configuation so that the running tool may be
rotated to the right to cause the latch ring to be noved further
~downwardly to tighten its sealing engagenent with the tubing hanger and
bore of the casing head. 30 As al so previously described, with the
latch ring lowered into |atching position, the running tool may be | owered
and then rotated a short distance to the left to line up the pins with the
upyar dl'y opening legs in the 10 J-slots so that the second tubul ar
meénber may then be raised to pull its lower end=fromthe J-slot and thus
di sconnect the second nenber fromthe latch ring. Then, the running tool
may be rotated further to the left in 5 order to rel ease the connection
of the first tubular nenber to the tubular body and permt retrieval of the
running tool fromthe bore of the casing head. As shown, pressure fluid may
be suppli drsiets &ehdthated theonserendh enp@e@batd BeYotiere Beston on

E158 f thecI r%gcgéuih. tﬁutpﬁm iﬁebrrbﬁsl welby§nﬁeaﬂﬁom0fthé3Ua’-—sztn‘ﬁirfRi p@a&agewaﬁs
ormed within the first tu ar ho or copnecgtion at.their er ends
o o adbane €, LRL S ebint, Fambar £ oin - BB darah Xindy| LrHeRe | ro
wel | surf atee apdnhavgnoaidi Bay edecnsdtased 1 fandHer atot vhe lefer iands 15
connectin e er. and,l o r nd. with an
aspec{’\6 of %t]#e)e%%ﬁa#g &5 ?:lﬁls \ré% é%,‘h:% rglsi?&fg .%ﬁggr‘?alﬁuggﬁs%%%%g%grthrough
the runni rizp ttbhe dmbulize thwdy aandodermityaretuievali s thet kunnding bore

by means Qo PRSEAGEVEYS ﬁéré?ﬁﬁ%é”cégﬁnégﬁékdz.o tubul ar member to

connect with conduits 64 at ei r upper ends leading to the surface and
havi ng | at er al &%t ¢H9Whe RFRFEMTHg TG MWer RedSuRRILeSt &y or

(EXt ensi onexiaidCedPPEEmEtHE ehaRBesagaMde Gind Ob&ESw Bhehpiktbul @an body.

10 the second tubular member by means of one oOr more
passagevways 60 formed within the first|tubular body for
connection at their upper ends with conduits (hot shown)
leading to the source of pressure fluid at the well surface
and having radial extensions 61 and 62 at their lower ends

15 connecting to the upper and lower chambers 40 and 41.

In accordance wiﬁh an aspect of.the épparatus

illustrated, pressure fluid may be supplied through the
running tool and the tubular body to various devices in the

well bore by means of passageways 63 formed in the first

20 tubular member to connect with conduits 64 at their upper

ends leading to the surface and having lateral extensions

connecting their lower endsﬂwith lateral extensions on the

upper ends of passagewdys 65 formed in the tubular body.

As shown, these lateral exten§ions communicate with one

25 another intermediate O-rings formed about the first tubular

member for sealably engaging the inner diameter of the

tubular body. The lower ends of passageways 65 connect

with conduits 66 leading to passageways 67 formed in the

tubing hanger, which in turn connect at their lower ends

< - 30 with conduits leading to devices in the well beneath the
hanger. '

A split ring 68 is carried about the tubing hanger at

the lower end of its tapered surface 26 in position to be

11



As shown, these |ateral extensions comunicate wi th one 25 anot her
intermediate Orings forned about the first tubular nenber for seal ably
engagi ng the inner diameter of the tubular body. The |ower ends of
passageways 65 connect with conduits 66 |eading to passageways 67 formed in
the tubing hanger, which in turn connect at their |ower ends 30 S with
conduits |leading to devices in the well beneath the hanger. A split ring
is carried about the tubing hanger at the |ower end of its tapered surfac
26 in position to be 11 wedged outwardly into groove 69 about the bore
of the casing head by the lower end of the inner wall of the seal assenbly
as the seal assenbly is |owered into annulus closing position, thereby

| ocki ng the hanger dommmerdly 5 wi thin the bore of the casing head, -

fgf\r\Tellngl tGhe tugul ar bod %%Iw:‘t m’éllng9 R e of the
e
t ubi ng hanger €8sgpgt beads \F{PX%I igﬁﬁaggaaggﬁﬁﬁﬁgn"k’%%k%%{ i 'Eh.g 0

hanger during aggmgyntagelﬂhewseampeaseenﬂmky mhemowaved obatat janmn

been conpleted, .a runnr {00!

threads at theCtBF&P%e ’rt%‘h‘é' er m t nﬁ&ﬁ?gfb\géﬁaarﬁl%o'

the left is orv}&thun atnecmm:toﬁ tthrermqim amrRewR NN (REG- peBmi ¢t

its retrieval. §H}&§si zagis&:ligg fghggd tlElet Iielrgﬁtrq dba[tetﬁ

of the tubing. hanger A he first tubuIaL and. ports
formed in the S@@&ﬂ&vﬁdbmﬁﬂenﬁﬁBB;aFoqﬂﬁﬁnWEY *Qﬁ ;gﬁﬁdqﬂa

bypass t he sealu Ehidy o ¢hd RabitR) hammririto |p&:oteoﬁ sthenisssall murface.

hanger andBZeQ’%ﬁgiéemﬁv' ng a%&iﬁ‘%ﬂ%%né@@fq Fndapishy wLpo o

t he casi ngOheadapetﬁatm When those operations have been ‘completed, a

running tool may be 1owered 1nto connectlon .with the
threads at the upper end of the tubular ‘body to permit it
to be rotated to the left in order to dlsconnect it from
the tub:.ng hanger and thus perm:.t its retr:.eval.

15 Slots ‘70 and 71 are formed in the outer diameter of
the tub:l.ng hanger as well as the first tubular member , and
ports 72 are formed in the second tubular member to prov:Lde_-
-a flowway for flu:Ld to bypass the seal assembly when the
seal assembly is in its raised posit).on. . _ o

20 By way of rev:.ew, and as shown in FIGS. ‘1A and 1B , as’ -

' ‘the tubing hanger and seal assembly are lowered on the
"runnlng tool 1nto the bore of the -casing head, the seal
assembly i.n J.ts ralsed p051t10n. . Upon landing .of the'
hanger within the bore, the runnlng tool may be rotated to )

25 the right w1th the p:l.pe str:r.ng from which it is suspend:.ng |
in order to in turn rotate other tools .connected to the
tub:r.ng str:Lng suspended from the tub:l.ng hanger.  More
partlcularly, ‘due to the connect:.on of the running tool to
the hanger through the tubular body to which the first

30 tubular member is connected by the lugs 45, this is
accomplished without releas:Lng the running tool from the
hanger. .

12
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assenbly in its raised position.” Upon |anding of the hanger within the
bore, the running tool may be rotated to 25 the right wth the pipe
string fromwhich it is suspending in order to in turn rotate other tools
connected to the tubing string suspended fromthe tubi ng hanger. Mor e

- particularly, due to the connection of the running tool to the hanger

t hrough the tubular body to which the first 30 tubul ar nenber is
coﬁhected by the lugs 45, this is acconplished w thout releasing the
running tool fromthe hanger. 12 The second tubul ar nmenber of the
running tool may then be lowered to in turn |ower the sealing el enents on
the I ower end of the seal assenbly into the annul ar space between the
hanger and bore, as shown in FIG 2B. As 5 previ ously described, the
latch ring is thus- |owered beneath the qu: 50 so f hat they are free to
 be rotated out oThensegprd stubulay menker okithe Fnping #Re1 TRY therseal

assenbl y i $5801baweead td hen! eheh flb%&z45tlﬁélt %@%llir@v e&14&M6RBES o2 t&@ut
t he hanger. tighter sea en nent 0 he seal assenbk¥
t he hanger ]a‘?l‘ﬂe’ﬁoreé% ° egfg'fer ﬁea ?ﬁfﬁ? nﬁ%‘eoe appplag §R3 ene
right so asbé'oweent he rvdndger t IaadJ abcmherl G tshbha I‘lrghFIGt. hraBigh iAss

J-sl ot gonneell 0,9yt e Lavgrognd gl the sgeondlybuy a1 gisgben o andd hus

cause t et reas on at c omaeupvm ose onthe anger to
f.urt her Iovkenehthsblae tggenif ysa et itdiee e diier) o dggamtated hith t he

space. In Oéﬁe{:héosiB‘EQ Es;'i' with EHS ﬂ%ﬁ: Q:Qﬁ‘nﬁ  femsgPNd tubul ar menber

fromthe latch, and thus the seal assenbly, 20 the string is rotated a
short di stance bééktbs £Ral| apFenBlyelfi £0j dowerssd r Shedd Ling A% ot

\connection tgtERetkatdferasthhPeadscand dpbutarchdeRBAgelS ramseetlgxﬁiéice t he
10 sealing engagement of the seal assembly w1th the hanger and
bore is required, the runnlng tool may be rotated to the
right so as to in turn rotate the latch ring to the right,
through its J-slot connection to the 1lower end of the
second tubulér member, and thus cause the threads on the
15 latch to make up with those on the hanger to further lower
the seal assembly into tighter sealing engagement within

the space. _ |

In order to then release the lower end of the second
tubular member from the latch, and thus the seal assembly,
20 the string is rotated a short distance back to the left to
permit it to be raised from its J-slot connection to the
 latch as the second tubulat member is raised. Since the
lugs are no longer held in the slots in the tubular member,
the pipe string may'be rotated further to the right to
25 release the first tubular member from the tubular body in
order to retrieve the runnihg tool. Then, of course, when
it has served its purpose as a thread protector for the
neck of the tubing hanger, the tubular body may be removed

from the hanger to permit completion of the well.
30 |

13



| ugs are no longer held in the slots in the tubular nmenber, the pipe string
may be rotated further to the right to 25 rel ease the first tubul ar
menber fromthe tubul ar body in order to retrieve the running tool. Then,

of course, when it has served its purpose as -a-thread protector for the
neck of the tubing hanger, the tubul ar body nay_be removed fromthe hanger
to permt conpletion of the well. 30 13 V\Hﬁﬁlmmﬂlmmgm Wl | he
equi pnent, conprising a casing head having a' b adapt ed to
be connected to the upper end of an outer casing string, 5

t ubi ng hanger having a bore therethrough and from which a tubing strlng
may. be connected for lowering therewith through the bore of the casing
head and into a | anded position in the bore of the head to form an annul ar
space between t {giKp ¥8 crarMep 1s: 2 tubular body. adapted to be connected
to the tubing hanger by right-hand threads, a seal assenbly, a runnlng t ool

including a first tubular nenber connectable to .15 - a pipe
string for |oweri ng1t.herwa1uheaadeqwjjgmazﬁﬁl e:dmpﬁjtﬁﬂqubul ar body by .
| eft - hand t hreads for Iomerln b nge It
a second tubul ar nmenber- PoF?F gﬁ%ﬁhhfgln% % 5° éﬁf dﬁaﬁ %€

reci procable with r&opdet aanndwtdd rto ‘hhﬁbappe.s'alendmﬁean bateurgmmg
whi ch forn1pressures%Q§gBers betmeen them

5 - a tubing hanger hav1ng a. bore therethrough and |
_from which a tubing' string may' be connected for
'lowering therew1th through the bore of the casing head )
and into a landed pos1tion 1n the bore of the head to
'form an annular space between them, :

10 ' a tubular body adapted to be connected to the
' ".tubing hanger by right-hand threads,
a seal assembly, ,
a running tool 1nc1uding .
a first tubular member connectable to
15 . a pipe string for lowering therewith and
connectable to the tubular body by left-hand
threads for lowering the tubing hanger into
1ts landed pos1tion,r____ . : .
a second tubular member rotatable with
20 f “but vertically reciprocable with respect to
| " the first member, |

 said members'having means which form

‘pressure chambers between them,;
means for supplying pressure fluid to
25 _ ) and exhausting pressure from the chambers
- ' ' to raise or 1lower the second member

with respect to the first

means for releasably connecting the
seal assembly to the second member, whereby
30 upon landing of the hanger the seal assembly
may be lowered therewith into sealing en-

"y

]
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means for supplying pressure Fluid to 25 and exhausti ng
pressure fromthe chanbers to raise or . lower the second nenber with

respect to the first, means f:or rel easably connecting,Lhe_seaL—asseﬁh+y to
t he second menber, whereby 30 ' upon |- andin

the seal assenbly may be lowered therewith into seali mlm mibni]m m
gagepent with the hanger and bore of the head to cIo f

space” bet ween them 35 means for latching . the seal assenbly in

its |owered position within the annul ar space, and neans for | ocking the
second nmenber to the body to prevent rotation therebetween when the second

shenber is in a raised position, whereby the pipe 40 string nay be

rotated to the right so as to inpart right-hand rotation to the tubing

string, said |ocking neans bgagémértcwithl echdchangett sand bosenidsy the

e been rotated 45 - (TRCER i GheSe 4L SRR eE Thdre eydeeR”!

o

connection to said tubul ar bchigmio pernit the running tool to be retrieved.

2. Appggatus of the qpay t‘?’ozﬂeiﬁkhﬁ‘iﬁg' “tlé&aiéaél Wiy Nenl 2i€8! ”9

nmeans conprises a recess about anger a spli
ring carried by tHhHeowered aB%%h%%?nf!#thhﬂlEhenénéﬁiﬁ¥ sRa6ey hanfecess as

the seal assenbly is |oxesRd £8f0166REhGILRRSISdcOMd hembPREs 2£WE BodAY he
char acter descri beOIoI ri)rcelw?elnt g2 rotatlon therebetween when the second
member is in a raised position, ‘whereby the pipe
. 40 string may be rotated to the right so as to impart
right-hand rotation to the tubing string,
said locking means being releasable when said
seal assembly has been lowered with the second member

into said spacé and said first member has been rotated

45 to the right to release it from threaded connection to
said tubular body to permit the running tool to be
retrieved.

2. Apparatus of the character described in claim 1,
wherein
the latching means comprises
_ a recess about the hanger, and
% s a split ring carried by the seal assembly
| for radial movement into the recess as the seal
assembly is lowered into Sealing'position._

3. Apparatus of the character described in claim 2,
wherein "
' the split ring has right-hand threads for engag-
ing matching threads in the recess as it moves into
5 the recess, and

the second member is releasably connected to the
split ring by a pin and J-slot, whereby the split ring
may be lowered in response to right-hand rotation of

4



wherein the split ring has right-hand threads for engag- ing matching
threads in the recess as it noves into 5 the recess, and the second
nmenber is rel easably connected to the split ring by a pin and J-sl ot,
whereby the split ring may be |owered in rebpunbe to rrght=rand rotation of
* C L M S * the running tool and t el ease fromthe

10 seal assenbly for raising therefr ﬂ mHﬂlglm) | eft - hand :(,xr T
rotation thereof. 4. Appar atus of the charsa ined +n any preceding
claim wherein the tubing hanger has a neck with an outer seal surface -
t her eabout, and 5 : t he tubul ar body has a | ower extensi-on

di sposabl e over the seal surface when connectedto the hanger. 5.

Apparatus of the character defined in any preceding claim including nmeans
for transmtting fluid fromabove to bel ow the hanger, including 5

a first passagewshe runnfipg tooitandmthe Iunmmmgab¢elarebﬁesenﬁr@n‘tm@

| over ggd of a cqpdyl t%%%ﬂéﬁ ”Eoﬁﬂot f’sitrﬁ;e Qﬂéﬁe?ﬁ:o&&lelﬁa%éégmlﬁ%%d t&nd a

second passagewa{ Int connectabl e at one end
to the upper end Gﬁtah@@ﬁdﬁPFaéﬂF@hd¥ﬁﬁaﬁﬁhmardIy into.the annulus and at
the opposite end with the opposite end of the first passagemay, and means
seal i ng between the t t. tubul ar nenber

| bod
above and bel ow fhe céﬁéﬁ? 5 y aFthgnﬁﬂﬁﬁﬁqﬁaiﬁﬁﬁP ine? b%ssagemays

precedlng cla1m,!where1n

£ Y]

the tublng hanger has a neck w1th an outer seal

surface thereabout :and : , : :

5 ' ~ the tubular body has a lower extens1on dlsposable'
over ‘the seal surface when connected?to the hanger.

- 5. | Apparatus of the character deflned in any
preced1ng clalm,'lncludlng . :
' means for transmlttlng fluld from above to below
the hanger, 1nclud1ng o _

5 a first passageway in the first member
connectable at one end to the lower end of a
conduit extending withinﬁthe bore of the casing
head, and o
. a second passageway 1n the tubular body .

10 connectable at one end to ‘the upper end of a - | \J
: | condult extendlng/downwardly into the annulus and :
at the oppos1te end w1th the opp051te end of the
first passageway, and
means sealing between the tubular body and
15 ' ~ first tubular member above and below the connec-
tlon of the oppos1te ends of the passagewvays.

wy

6. Apparatus of the character defined in any
preced1ng claim, where1n_ '
the locklng means comprlses

_ - a vert1ca1 slot 1n the outer side of the.
5 o tubular body,
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6. Appar atus of the char act er deflned In any preceding claim wherein the
| ocki ng neans conprises a vertical slot in the outer_5|de of the 5
t ubul ar body, 16 17 * C L carried mnthl
hole in the first tubul ar nenber and havi ng an |nner ,imﬂlﬁmﬂﬂm)

sl ot. and an outer end which'is held by ;he seal asse

thekﬁg assenbly is in raised positio% and neans about the* Iug for
yi el*dably holding it in the slot, said lug and slot being so configured as
to pernmt the lug to be noved out of the slot in r&sponse to rotation of
the running tool to Reflégsearripdowitbineathohetbntthe sthrstsadmnplar 7.

Well head eguinpenhngf htab@nﬁhaﬁ aphdr dafd ned eh@ageam éhesgt?éta&ta 6&:& y as

- Merei nbefore describ reference to the acconp {ln%. drawi n
o outer end which is held by the seal assemb n the s ot

< when the seal assembly is in raised position, and

*

means about the lug for yieldably holding it in
the slot,'

said lug and siot being so configured as to
permit the lug to be moved out of the slot in response to
rotation of the runhing tool to release it from connection
to the seal assembly.

7. ~ Wellhead equipment of the character defined in
Claim 1, substantially as hereinbefore described. with
reference to the accompanying drawings.



