H

WELL APPARATUS This invention relates generally..to dnprovenents in
apparatus including subs for connecting well conduits in such a nmanner that
they may be noved longitudinally with respect. to one another. |h one of
its aspects, it relates to apparatus of this type which is useful in the
drilling and/or conpletion of an offshore |1 wherein a pipe string e
anchored to a nudline hanger at the floor df the ocean is suspended in B
tension froma well head on a platformat the water surface. |n another of
its aspects, this invention relates to such apparatus which includes a tool
useful in so adjusting the subs, particularly froma renote |ocation, such
as a platformat the water surface, w thout obstructing normal flow through

the conduits. In still another of its aspects, it relates to a sub of this
type which fornms a seal ed connection between the well conduits during use.
In certain types of offshore well installations, it is necessary to tie a

casing string back froma nudline hanger anchored at the ocean floor to a
wel | head nmounted on a platformat the water surface. Since the distance
bet ween the nudline hanger and a seat in the well head on which a at the
upper end of the string is to be kgndedhpearsrmecessary to adjust the
effective vertical spacing bet weén the hangers at opposite ends of the
“string in sonme way in order to suspend it in tension. One possible solution
is the use .of shhis lisnvgiitsicaoi ¥piliptes Meneralhy sbriimpravrementamotiher i s
to cut the ' St L af_t I end +tahe .(om
S%Lp type gﬁ§%$2?3a§ﬁ§§%%§€§.%@ﬁgeﬁﬁnfﬁ€°§§§%§§§9|gﬁﬁsgyﬁémﬁgfﬁg_ghz
cOnpl et i oruch poRaper gt otheNesayprbectovesd arengidbomblyyi Wéthnd
costly, espeghabtytat oplf dHfther. 1In one of its aspects, it relates

to apparatus of this type which is useful in the drilling

and/or completion of an offshore well wherein a pipe string
anchored to a mudline hanger at the floor of the ocean is
suspended in tension from a wellhead on a platform at the
water}§hrface. In another of its aspects, this invention
relates to such apparatus which includes a tool useful in so
adjusting the sﬁbs, particularly from a remote location,
such-as a platform at the water surface, without obstructing
normal flow through the conduits. In still another of its
aspects, it relates to a sub of this ﬁype which forms a
sealed connection between the well conduits during use.

&

In certain types of offshore well installations, it is
necessary to tie a casing string back from a mudline hanger
anchored at the ocean floor to a wellhead mounted on a
platform at the water surface. ‘Since the distance between
the mudline hanger and a seat in the wellhead on which a

‘nger at the upper end of the string is to be landed is
fivad, ts necessary to adjust the effective vertical
spac:ng between the hangers at opposite ends of the string
in some way in order to suspend it in tension.

One possible solution is the use ¢f short lengths of
puk” Soints in the string, and another is to cut the casing
“rivyi at the wellhead and suspend the cut end from slip

type hangers, as is often done in the case of land type well




instal lations. U S. Patent No. 4,794,988 discloses -a hanger 5 body which . '
i ncl udes vertically adj ust abl e parts t he upper of which is adapted to Iand
on the seat in the head and the | ower of which is connected to .the upper

end of the casing string. During-installation, a shoulder on the upper
partfis/ initially above and then |l oweredxnto 10 the seat in order to °

. .support the string.in tension. ‘In addition to requiring a hanger -body of

Eonpl ex and expensive construction, this requires that the well head be

taller than QQ#| ess
The di sposal pciaﬁaa}lles;ht t ar('{f\y(fed ong| tué4 (néar% }JIQ,Z} 1'{Iaeb% (%rl-seul:j1):§'|mr?a t he
stri-ng beneatapnsyanimshand %ﬂtdlylm@ne@diérxmaéie ofd@hard ogical solution to

avoi d the usgrdfta8uGtiifesj oints, slip type hangers or specially
construct ed hangers, is not practical because 20 of the frqufnt need,

during drilling and/ or E&mplFabet &t e 1341988 AiFsase a .
~ hanger bo8y ibodyhavhisdad, 1rtd1udﬁsatveertﬁle:aﬂulyl R justales ipaxrtdi,r dtia ons.

This may be e der. . t Phed e the
mudi i e hang PR i ARG T Hcpendd o' Tald TR Bl 336 Y b, 1
t heref ore an agg éfdte drowere afwdritdloris camectssedio thepuprede engcipf

appar at us, | Rildl Uiy Sy, Us%dﬁr@o&'iﬁﬁdl'lgaﬁﬂﬁx | v NG on hanger
body and uppﬁa‘end of the ca5|gglstr| , or other ondU|ts t 30 . be
noved |-ongi t FRSARRPIMRAT Y sh it i Idie ahayieh &ndy 51%11 tation,

whi ch rra)lobetsm adjatstied orddrotio tduppordd ther suyingoiim s;ensmm.t ypdan

hanger s, 't"?i.l r%/&orlse#&i%_tﬁﬁ t&a?g[q{%serofbotd&e otfy%% Qe q,‘%SCI’I bed. 35

My e partlcular Y, I's a S Inventlon one aspect t.0
prOV|de sucheﬁngnsﬁﬁggconstructlon, this requires that the wellhead

be taller than would be necessary with a conventional
installation. o
15 The disposal of a stralght threaded,
lcngitudlnally adjustable sub 1n the string beneath the
hanger, which might otherw1se seem a logical solution to
avoid the use of such pup jOlnts, slip type hangers or
~ specially constructed hangers, is not practical because
20 of the frequent need, during drilling and/or completion
of the well and before landing of a hanger body in the
head, to rotate the string in opposite directions. This
may be required, for example, in order to open and close
W ports in the mudline hanger to which the lower end of the
25 string is connected. | _ |
It is therefore an object of the invention in
one aspect to provide such apparatus; including a sub for
use. in connecting the lower end of a hanger bcdy and
upper end of the casing string, or other well conduits to
30 be moved 1ongitudinally with fespect to one another
without relative rotation, which nay be so adjusted
without the need for pup joints, slip type hangers, or
spec1ally constructed hangers of the type above
. described. _ _ o
35 : More perticularly, it is an object of this
invention in one aspect to provide such apparatus
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~3'including a sub which is particularly well $U|ted for usein a we
?nl?ﬁgg itgrequires substantially no nore radial ‘space than mnﬁld acglggré
t hr eaded connecti on between the ends of the condU|ts but M?IC IS lg Le
~of 5 transnlttlng substantially the same axial |oad when, for exarrgt f 41
" string i's placed in tension. The inventign has various aspects as.s Q\}
in the clains. I n- one such aspect, the’invention prOV|des|? duits,
Iongltudlnally adjustable sub for connecting 10 tubular we con

connectagble to a first conduit, ‘a secondl
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-Lgﬁagg?eéofor #@%artln f?%n g?ﬁd hnoFﬂéﬁlPD-adJust the sub, 25
and the threads on théTheeEmvenEﬁamnhas eagoeas &stchgggﬁfEQgQ?g% Poadlng
' sl et I rs.so_gas
gg?&ggﬁpsggdhﬂ;nb ?%gggggntla TR s as§6C€ te'] inventiophe preferred

tocvhhéBtangool nay
and illustr &Y cﬂn?’e?ﬂ%#ucimalmmjmabhe selngo
be connédét ectumxhxsptaenl Eohdu P | |@5}n§>}1§ﬂ¢gs| eeve whi ch extends out

a first tubular member connectable to a first _ e
conduit, ' '

a second tubular member connectable to a’ second
conduit and belng spaced concentrically of the first

15 tubular member, and. '

a sleeve disposed within the space and hav1ng
flrst and second threads engaged with threads on the
first and second tubular members, respectively, and so
related to one enother that rotation of the sleeve causes

20 the tubular members to move longltudlnally with respect
_ to one another, _ _

. the sleeve having means thereon to which a tool
removably disposable within the sub may be connected for | -
1mpart1ng rotatlon thereto in order to adjust the sub, by

25 and

the threads on the sleeve remaining engaged
with longitudinally overlapping threads on the tubular
members so as to transmit axial loading between said
members essentially in shear.

30 : ' In the preferred and illustrateqd embodlment of
the invention, the means to which a tool may be connected
is disposed on a portion of the sleeve which extends out
of the space and beyond the end of one of the members,
thus maklng it unnecessary to cut openings or windows in _

35 one of the menbers. ' Also, the means to which the tool
may be connected is disposed on.an inner surface of the
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of the space and beyond the end of one of the menbers, thus ITB.kI ng it
unnecessary to. cut openings or w ndows: in 35 one:of- the menber s: Al so,
the means to which the tool may be connected is disposed on an inner
surf.ace of the ~3a sl eeve for engagenent by the tool, thus permtting
unobgssr ucted flow through-the sub when ghe tool is removed fol |.owi ng .
adj ustment. ~ The sleeve is preferably relatively thin so as to mnimze
“*t hi-ckness. 4 Preferably, the threads are of opp05|te hand and of
essentially the sa ead, t hus enabl i t he .ma rrum amount. of | ongi tudi nal
~ adj ust ment (LJLF %e‘% %% 5{}1%0?!: Ot q"t Whever, the -
‘threads 5 rmgoh&tnﬁct&d\eﬁlqmrtshmmgh drhe isud mhergtlma mmb i=nd but of

di fferent %ﬂﬁ:nr as f %aﬁﬁ] In an
installation tor %I \ifin%é'ﬁéid tq‘%lr}'etl ng\&g.lné o%fse%}oér e:L WSP‘]Ieé eytype

above descr med@tively H‘éuébrﬁﬁuats tt(§> wHindmigee tdyigknesswul ar  nenbers is .
connect abl e may conprise a hanger body having a shoul der adapted to | and on

~a seat in a casing head on the platformat the ocean surface, and the other
~conduit to which the second tubul ar nenber is connected may conprise 15 a
- casing string which is anchored at -its lower end to a nudline hanger wi'thin
- a-well bore at the ocean floor. Thus, in drilling -and/or conpleting a -
subsea wel |l with such apparatus, the hanger body is initially disposed
wi thin the head wlth a shoul der thereabout above t he



alternatives In t
this inventi®RowetppEvratakippopt. ths pdeeys.r ot HeWAYeEne thretbeafst his or
a simlars wehaytpal ofhbthet08bnktrattsualh) ¢ABIhALHAY €Ret Baiel hafidebutot

© 20 ‘'seat, and, upon |owering of--the tool through the head and hanger body
‘to engage the sleeve, the tool is rotated in order to rotate the.sleeve.angd,,
“thus lower the hanger body to land its shoul der. on the seat and pl ace the
string in tension. 25 .+~ The nmeans on the sleeve which is to be
~rotatably engaged by the tool is preferaly recessed with respect to the§£
- bore of the tubul ar nmenber through which the tool is |owered, whereby the™

-

v

i nsi de diameter of the tubul ar nmenber need not be enl arged, thereby

decr easi na. 30 i "L thickness. .in ord | A
decreas ng 30 1S vel brbbLekReys: ch BhdSialoaBe! Ml cBRARAES Higaetrovd

reduci ng t heahdi oRnessentiahdyt bhel aameeitbed, othtiscepabling ithereasing the
out'side-dia _ Hbllea TR Wi ar,e practical
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e case o aspect of

| ' he bare.af the, tubul mher of, . hrqugh which i
as it is moveh RAEceERBEGIRENE. WPEnevRy i - ERaPE hepd A YBhinar oh i ne de

- or an outsid@ififerentrlehdsh is enlarged. Mre particularly, in accor dance

~with this aspect of thgnpaﬁsgﬁg&thﬁggbﬂnfggsagg¥h§ﬁ?a?%a?h f or

'-IOngitudinaIIy adjusting a su

I ncl u Irs gular menber

" connected t ocampietingoanyupEfshorecwrdlt gbuthe kERBeAPEYRNEEEET1PE, second

condui t rmd ERENgoARALLIt60REEBR! baal by €het Babhilast membekar igenber, and a

- sl eeve disposed within the space_and haying fifst and second threads e
 ongaged w { rOORPEGHEPDR PRY PRROFiARS hender bSay'RaviRGdTshauide: O

adapted to land on a seat in a casing head on the
platfofm at the ocean surface, and the other cohduit to
which the second tubular member is connected may comprise
15 a casing string which is anchored at its lower end to a
mudline hanger within a well bore at the ocean floor.
Thus, in drilling and/or completing a subsea well with
such apparatus, the hanger body is initially disposed
within the head with'a shoulder thereabout above the
20 seat, and, upon lowering of the tool through the head and
hanger body to engage the sleeve, the tool is rotated in
order to rotate the sleeve and thus lower the hanger body’
to land its shoulder 6n_the seat and place the string in
tension. _ ' ' ot
25 ~ The means on the sleeve which is to be
rotatably engaged by the tool is preferably recessed with
respect to the bore of the. tubular member through which
the tool is léwered, whereby the inside diameter of the
tubular member need not be enlarged, thereby decreasing
30 its wall thickness, in order to permit passage
therethrough of a rotatable engagement part on the tool.
This would require either reducing the thickness of the
tubular member of the Sub, or.increasing the outside
diameter of the tubular member, neither of which are
35 practical alternatives in the case of a well tool of this
type. In one aspect of this invention we provide a tool



15 second tubul ar nmenbers, respectively, and so T &l'at ed to one another
that rotation of the sleeve causes the tubul ar nerbers to nove . .°°
Iongltudlnally with respect to one another, said t ool conprising a body
~adapted to be lowered into the sub and 20 having | ongitudinally spaced
keyswedach having an engagi ng part thereon and carried by the tool body for
rotation therewith and i ndependent radi aP novenent: With respect to one
‘anot her between first positions in which the engaging parts are free to
.slide longitudinally along the bore of 25 the first nenber and second
posi tions infehesengagahjngathe sheeeenofothisbby ans&ﬁ&lhbewemmaﬂbag part
‘on the sleev | eLdabl g rd t eir second :

posi tions, ﬁﬁlﬁgaﬂéoi g ae ¥uHﬁ EQQSEQﬁg g¥§ngﬁ$§e160 938fn9 e tool -

| ongi t udi nal FYIVA¥H FB%pb@?et@fohbeotubhbanemembermhflBhpesnbtthngughe body

to be rOtateﬁhléH iﬁabaséégn a8t pEi 98 ﬂévé&'ﬂn@8d¥ng§géﬂéﬁ£ew59ﬁ gheeve,

t he enga eeye i s sucgessivel I nto engagenment wi'th
35 _enga3$ g%?Yg'oﬁ°sB§¥%s§?§EeRe?§ 1Pﬁ1@ﬂe°5r%Pe?PEﬁlﬁﬁddFPP8§9Fated |
embodi nent oWhihh isvenlangeda groove is forned. about t he bore of the 5a

~ other tubul ar - nenber. tracte rcunfecentjally split
| ocki ng neans is carrlegga Q?E?ﬁ&i%r%? gﬁ gﬁ% 3Pﬁ§IV§€ﬁohﬁ}§cted into a
posi ti'on in 3#Pedt|ef nkhe Leresent xmwomghonh@ebprevmdetaetoohefoﬁ t ubul ar

menber into poﬁ@ﬁtﬁaﬂﬁappf%aj@sé 04 095 wiREeh Eugééréeglp¥tt he tool
body is resp slve to ressure.w thin the too to urge the
Lockyng qﬂﬁ%?ﬁéTe¥ﬁ%rU%?%Pe%ﬁ?%rt?h% fb%%?nﬁoﬂiﬁhﬁ:ls $9QB¥@d past

~— _tubular member connected to a second conduit and being
. spaced COncentrically of the first tﬁbular member, and a
sleeve disposed within the space and having first and
second threads engaged'with threads on the first and
- 15 second tubular members, respectivély, and so related to
one another that rotation of the sleeve causes the
tubular members to move longltudlnally with respect to
one another, said tool comprising
a body adapted to be lowered 1nto the sub and
20 hav1ng longltudlnally spaced keys each having an engaging
part thereon and carried by the tool body for rotation
therewith and independent radial movement'with respect to
~one another between first positions in which the engaging
parts are free to slide longitudinally along the bore of
25 the first member and second positions in the engaging
parts thereon rotatably engage the engaging part on the
sleeve, _ :
means yieldably urging the keys toward their
second p051t10ns, and
30 means for anchoring the body of the tool
longitudinally with respect to one of the members while
- permitting the body to be rotated, so that, upon rotation
of said body to rotate the sléeve, the engaging part on
the sleeve is succeSsivelY moved into engagement with
35 engaging-parts on successive keys.
In the preferred and illustrated'embodiment of
‘the invention, a groove is formed about the bore of the
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- in which 't hetﬂ%a rél%‘g%hb'\%;/_dizghﬁédge_giﬁ%% t he space between the, ggposi tely

. facing, 18yl iralisedl arMorerparticulart¥s ther@clificR| ABLE2ES RBafPCother
ot han a running tool. Although such seal assenblies are particularly . \J_

the groove, and then into the bore when the tool 'Body is:10. rai sed.. Mre
- particularly, ‘there is a surface on the 6 toot,body for engaging the

i nner side of the locking neans-to hold it in expanded position upon

“further upward noverment of the tool body, whereby fluid pressure within the
tool body may be relieved. 5 - U.S. Patent No. 4,757,860 showsN\.& .

wel | head menbers having an annul ar spacBabet ween them which is closed off

- by a seal assenbly adapted to forma metal-to-. netal seal with the
- oppositely facing surfaces of ‘the nenbers. More particularly, the seal

assenbly i.quQ;bexl QU Ethr Henidie, SRt & Go¥mdlyirettacteand i ncl udes an

- annul ar met al  body_ having :an.inney conical wall pse_ ] [ 3SL: its ;
closely aboﬁlwm‘éﬁn’é’cﬁﬁaﬂ%l.sébtﬁ? ;‘c%c%]fnq %e"f‘tl‘lgnw;lré n%%%g?,édg%.&\}g[t ically
- spaced |.egs tMd @Woslnsedyicand enomallyicentfacted wihtowrt POGIELPBt 1Neg 15

- extendi ng upwardl v EG LS ANHRY HOME Nel BEREErom the
" outer ends ﬁ%bcg} rﬁ?ggajﬁ%ﬁ?%e%ﬁ%%ﬁgp%%@i nngry\%fﬂ:%gr_i cal surface of

the outes ndndisrlarPrremben|inte e ReRtiQR HRPISHEL LA TEARYSr c8PH| ent

'.._Eeal means gltg&ﬁ tc_@@%p%grb?igeeoé?éhgoq,d@eis'v%épéﬁé%ﬁé tecukdbl y reTJIrjlgagifhg
etween said wall and f{he. outer ¢ rical surfacg 1 he s out er, as
wel | as resiﬂﬂ%ﬁﬁuﬁ%a‘l’lﬁtéh’ﬁsuéﬁoﬁ%/qjt D%°¢¥1?14é? #\ﬁ’? % %égﬁéﬁgyﬁéﬁgggi ng the

i'nner coni calg#inidtcenefbohe, | afiter nedclocking coepnadiaglawsredaPrst No.



30 well suited for use in an environment in which-well fluids are to be
contai ned, ,they are particularly unsuited for use in closing off an annular_
space bet ween paral l el , straight cylindrical surfaces formed on tubul ar’
menbers which are Iongltudlnally novabl e relative to one 35 another, such -
-as t e of the sub above described. Thug, in such an envi ronnent, relative
_Jongltudinal 7 nmovenent of the nmenbers would either tighten or |essen
the sealing effect on the assenbly. AIthough U.S. Patent No. ‘4,719,971

shows a so r seal assenpl or closing of f an_ annul ar space
between 5 opg\g té?gg'f 2F nghIR¥1 ¥ g nﬁf‘g pERReY eF1de P clRe ol oGk Mead
nmenbers, it MeAnsete boldoit insexpardednpositton supes. fﬁrtﬁeﬁ1ﬁ$W&rd
engagenment wh r e Wit h
which it.is s%gfﬁ%ﬁgréfeéggﬁ?oo+I€$¢?k dﬁaga fl ? #%§§$%§ {%ﬂﬂal
noverrent . 10the tool bodymay betrekievedsther object of this invention in

a particugar aspect tmpspvpgeeﬁ@mawswﬁcéw élgot?ssdv@lﬂ‘ie her wel | tool
of the type %ﬁ$r|b§9 i n which the annul ar :ﬁgce bet ween parallel, straight
cylindrical BUPFIEERs ¥ %6 ?n‘?‘%‘? 1a% TRACE BRYHRSR them|whighpisa 15 seal

assenbl y entoliysed ofit by oveall cassembly i adapted Neé Shwmwa imeta S-tdat ent
No. 4,757, Bl piilaa Chs B OLAls SWOSLACLI e LOAIYSSul Fd QAUF Gl 1 10

“relative Ion I tudi novement I N accor ce W th
“anot her spedigfRers). en¥RFeePArBicuIarlyvw dthe Feahassembilyois ncl udes: a

seal asamblmﬁ@feaemwgtm@tyw& CH CE AR d Ve dRC Sha r sk Aldes i gyper and
outer paralle urfaces on the first and second tubul ar
- mesber s, res "HC%}% %]g%é% PV PhelIRE Fonigal wall whose

inner s1de fits closely about an outer conlcal surface of
 the inner member, and vertically spaced legs which
surround the outer side of the wall with a first lég
15 extending upwardly and a sécond 1eg extending downwardly
. therefrom, the outer ends of bbth legs tightly engaging
the inner cylindrical surface of the outer member.
. Preferably, the seal assembly also includes resilient
seal means about the outer side of the inner wall for
20 sealably engaging between said wall and the outer
cylindrical surface of the outer member, as well as
resilient seal means about the inner wall for sealably
engaging'the inner conical surface of the inner member.
S~/ ' Our co-pending Application No. 9009460.8 (Publication No.
' - 25 .2233364A) shows other wellhead installations in which the
- seal assembly is wedged into the space between the
oppositely facing, cylindrical and conical surfaces of
the wellhead by means other than a fﬁnning tool.
' | Although such seal assemblies are particularly
30 well suited for use in an environment in which well
fluids are to be contained, they are particularly
 unsuited for use in closing off an annular space between
“parallel, straight cylindrical surfaces formed on tubular
members which are longitudinally movable relative to ohe
35 another, such as those of the sub above described.
Thus, in such an environment, relative 1ongitudinai
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and with theen@aper€ 1des epirehomopedtcot tRIGI {neeRetoy

in a particular aspect to provide apparatus including a f.QJ
sub or other well tool of the type described in which the
annular space between parallel, straight cylindrical
surfaces of the inner and outer members is closed by a
seal assembly embodying the improved construction of that
shown - in U.S. Patent No. 4,757,860;-but:which'avoids-
substantial changes in loading during relative
longitudinal movement of the'members.
_ ~ Thus, in accordance with another specific -
embodiment of the invention the sub also includes:

a seal assembly for sealing between

"concentrically faced, radially inner and outer parallel,

- 25

30

~and

35

cylindrical surfaces on the first and second tubular
members, respectively, so as to close one end of the R N
space, including |

' ‘an annular metal_body having an inner wall and
vertically spaced legs surrcundiﬁg'the~outer side of the
inner wall with a first leg extending upwardly and a
second leg extending downwardly therefrom,

said first member having a conical surface at

one end of its outer cylindrical surface over which the
inner side of the inner wall of the seal assembly may -
slide in order to circumferentially expand the assembly,

the outer ends of both legs tightly engaging
the inner surface of the second member for sealing with



20 extended positions; F|g 3 is a view of the sub*5|n1lar to Flg 2, but '
with the nenbers in longitudinally retracted positions; Fig. 4 is a R
~cross-sectional view of the sub as 25 seen along broken lines 4-4 of Fig.
2; Fig. 5 is a cross-sectional view of the sub, as seen al ong broken |ines
5- S;QLJFig 2; Fig. 6 is an enlarged, paetial cross-section viewof a :
portion of the extended sub which is i'ndicated 30 .at "6" of Fig. 2; Fig. 7
is an enlarged sectional view of the portion of the sub shown at "7" in -

Fi g. 8 Fi o) V. hee s

| ower ed i nt oﬂ??ﬁgdr:\g ?%‘?g%itc‘?ﬁ‘éﬁg%%d%% héfgh\%ﬂés ltéei\;se %?S%%éeg%ﬁ%it oirot ate’
it in a directRfoPPREenoIRAt he sub to its retracted position: Fig. 9-is a
cross-sectional view oheah® 6ﬂbtﬁédf1ﬁ§t,méﬁbéhO&ﬂg&ééﬁ@ﬂ@r@£€W |ineS 9-9
of Fig. 8; Fuﬁb 10t|s 335" OF ect i onal u? d tool, as seen
al ong br okerPPPREEtS 019 o? F% gea %ssﬁﬁ HH > parti al
sectlonaHSV|bon@itudensbbmamdmenblwaththespemt te thmtf£¢$9 nemeerd into a
posi - tion W&ﬁP%H?LgéééngéOlghigeé&lhéf HEVSnORPOSE t €nd NeRDgRY; i NY part

on the sleeve o viewsimlar to Fig, 11, but
fol-l-owi ng | owering of @h@r?6%¥r?§ ﬁm%%%%%e$?s°fo%RP¢EPFV%gl%eneath a

o QCE! ng ﬁFQOH@cbﬁd&h@ebﬁiﬁhOthéEQnﬁdﬁtfﬁd WDl i sew y 08 Qéséribeapirssure
V\ﬂt InNthe t 1 OCKI N out war an ue ra|S|ng
of the ool PECBL it PRHECFEERITE TrrEhe S BeoRENRNLRS r SR ERar boud,

10 which like reference characters are used throughout to

Y ' " indicate like parts and in which:

Fig. 1 is an elevational view of an offshore
well installation including a platform at the surface of
the ocean and a pipe string connected to a hanger body

15 supported from a wellhead at platform and anchored at its
lower end to the ocean floor; '

Fig. 2 is a vertical cross-section of a sub
constructed in accordance with the present 1nventlon, and
with the members thereof shown in their longltudlnally

20 extended positions; | ' |
Fig. 3 is a view of the sub 51m11ar to Fig. 2,
but with the members in longitudinally retracted
. positions; ' N
L | Fig. 4 is a cross-Sectlonal View of the sub as
285 seen along broken lines 4~4 of Flg. 27
Fig. 5 1s a cross-sectlonal view of the sub, as
seen along broken 11nes 5-5 of F1g. 2;
Fig. 6 is an enlarged, partial cross-sectlon '
view of a portion of the extended sub which is indicated.
30 at "e" of Fig. 2; |
Fig. 7 is an eularged sectional view of the
portion of the sub_shown at "7" in Fig.
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F|g 13.is a view 5|mlar teo Fig. 1'2 but in which the tool has been raised
to nove a cylindrical “hol di ng surface into p05|t|on within the | ocking ring
to hold it in |ocking position; and Fig. 14 is a viewsimlar to Fig. 13, :

- but ‘upon rotation of the tool- to rotate and thus |lower the sleeve as the

sl eeve is lowered. into engagenent- wi th successive keys of the tool .in o
- to nove the sub to its retracted positson. Referring now to the details dt
t he above descri bed drawnngs t he pratforn1P S shomn in Fig. 1 to be -

- supported at the surface 'S of the ter ns_.of s, extending. . - |
downwardly to tHe-beehntfl aof’eﬁtlc\gﬁcéﬁ R RS %ﬁt'é?\%lsswét %gEH-Phe_,

platform arubd]helmmﬁfiﬁﬂo witt laniat dtavetbBndengaded cdith ghaudilieree -

“hanger (not wel,l &, a - rend
supported f°r ec%‘ig’ g!) Eéggﬁguﬁt e§' o t 1} &é%or?’nb ﬁgg&b con sEq"rs\buc (ped in
~accor - danad:amndtn&mtq:ﬁ eesitionent i on, and | ocated at the area A of Fig.. -
-1, connects the pijpperg epd Qf cEBEsSEEb%thlaJl%ﬁg%fbéWé’ sivhagl lEéSla

shoul der | anded on a seat.- within the wel | head to _support. the casing
string-therd rawn W‘H‘ﬁ)é?’f?]&%ﬁ al‘ﬂ'/esa?fdg aREWFLg-bidescribed, during the
~drilling and/or ergp.dum lm @fcfhEsueébtlbhalsubehasfbm a;i;wetxﬁai toomm an

ext ended paosjtion i ri g% thq1n§ Q 0 saos d wth a shoul der

- above the $&at*SF £ %ﬂ? ?% T ?%n mh?g t houl der is Ianded on
~ the seat to supptig. thke. 5$rangeaadrpleaoeparﬂmisumtirmbumemhoéhtm

I ndi cat ed iy th ENEHS £ Xsbi‘.heh%oroqf SILNGH N BEt BowePed NiRBENa0boETS -

and 3, conprises a first tubular nepber 21 having threads at I'ts upper end .
for connecﬁ%ﬂ?tWi?hﬁPI?N%rs%hdtﬁfdtﬁEoﬁﬁnééﬁ BGH? opRasiteathee @tgag-
convent i ondlngrgiditeion Ve coledvelch f OFhe ag@bp second tubul ar nenber 22 =

~having an upper ;end spaced conceRtrifiidr to Fig. 11, but following
1ower1ng of the tool to dispose - its locklng ring beneath a
locking groove in the bore of the sub and application of-
fluid pressure within the tool to urge the locking rlng
outwardly, and subsequent raising of the tool to permlt the
| lock:ng ring to be moved into the groove;
" Fig. 13 is a v1ew similar to Fig. 12, but in whlch the
tool'has been raised to move a cylindrical holding surface
into position w1th1n the .locking r1ng to hold it in locklng
p031t10n- and
Fig. 14 is a view 51m11ar to Fig. 13, but upon rotation = _
of the tool to rotate and thus lower the sleeve as the B o’
sleeve is lowered into'engagement with successive keys of - '
the tool in order to move the sub to its retracted position.
Referring now to the details of the above described |
drawings, the platform P is shown in Fig. 1 to be supported
at the surface S of the water by means of legs extending
downwardly to the ocean floor F. A casing strlng CS extends
between the platform and the ocean floor with its lower end
“anchored to a mudline hanger (not shown) within the well
bore at the floor, and its upper end supported from a casing
head mounted on the platform. A sub constructed in accor-
' dance with the present invention, and located at the area A
of Fig. 1, connects the upper end of the string to a hanger
body H which has a shoulder landed on a seat within the



about the |lower end of the first nmenber 21. Mr.e particu- | .
~al'so includes a sleeve 23 whi ch is di sposed mﬁthlg t he spacgrbgimégﬁ fﬁg
_tubular menbers and which. has threads on its inner and outer sides engaged
Wi'th threads on the first and second tubul ar menmbers, respectively. Mre
parbggﬁ1arly, t he. tubul ar nmenbers are hel d agai nst rotation Wi th respect to
one' anot her by nmeans of lugs 24 fitting within grooves fornmed on-the outer
di aneter of the inner nenber and inner dianeter of the outer nenber, and

the threads, o ABga! 10T ofilo Pt Ehesl clegi f shesagecticers erar. opMosiet ¢ hand

~'so that gi 59 of sl eeve, .t he menb,

noved betmep@rtheubarbﬂdednénésr@F#&cﬂ%&iQﬁﬁﬁﬁﬁ 7S tqgi d)f é%?%fﬁggbe

[)Etsgrecz 'h\r’gL%ndF E ?&%tanhgﬁgw {dg:- tiee | REEL, thhea(talh)fhasszehanddamtteﬁe -
e .sl.eeve, ma r e

direction, Iﬁﬁﬂmn@“do%%t%% ed P&Sﬁ%\?é’"t h%nsugggpo%l?ét sﬂgﬁgg%dgdo?g{% ?f@gd -

‘retracted p@skpbesa Aitthoughshbeltkereabove etheeseash ko of getdatE&%hand,

as well as the,sane Iea a o] tihe 1R I
adj ust nent B@?lgﬁ?f‘ q’oﬁh%f phﬁ\ihlggevl&e it |€alggtl?oiudi:t t%aa:wtﬁz i nner.

..ﬁggdouhﬁg g?ugp?gtngyebe:munsrﬂh§e§ﬂépﬁté& tensioy. exanpl e, of the sane
portion 25 having a %ur}é g"?lﬁ%(tﬂé Il(gl;vvel-rﬁaq'&“ﬁwe:Llll nik:sdmtaﬁetlyerbmntheeaded
formed to prefegenger 6!‘&#‘&5[‘%’%@&@%& g‘rt“’qS ﬁh Sed dte|3?gt at ff%]tls?egsnla; ed

Bﬁ;CISES?SJSEEEF?EHQQHai nhﬁmﬁhedllﬂawiﬁqathngaés q¢|itgeugg§§re5 oF %s

- the, sl ot isCPREFSI F?hr g@eé:g‘gdwou rb%él? 3’3 c%h?wﬂ Dot A fﬂ}} e

nenbers of conventional mandrel type constructlég? %%éfmatubular-

tubular member 22 having an upper end spaced concentrically
about the lower end of the first member 21. More particu-
larly, the sub also includes a sleeve 23 which is disposed
within the space between the tubular members and which has
- threads on its inner and outer sides engaged with threads on
" the first and second tubular members, respectlvely. More
partlcularly, the tubular members are held agalnst rotation
with respect to one another by means of lugs 24 fitting
within grooves formed on the outer diameter of the. 1nner'
member and inner diameter of the outer member, and the
threads on the inner and outer sides of the sleeve are of
- _ opposite hand so that, upon rotation of the sleeve, the |
members and thus the sub may be moved between the extended
and retracted positions of Figs. 2 and 3, respectively. For
example, with the inner threads of left hand and the outer
threads of right hand, the sleeve may be - rotated in a
right-hand direction looking down so as to move the'sub from
its extended to its retracted position. |
Although the threads are preferably of opp051te hand,
as well as the same lead, so as to provide the. maximum
longitudinal adjustment per unit of rotation of the sleeve,
it is obvious that the inner and . outer threads may be
otherwise related, as, for example, of the same hand, but of

different leads.



In the illustrated enbodi nent .ef the invention, 10 wherein the sleeves are -

moved rel atively to one another tw ce the distance of relative. nnvenent of

- the sleeve, the engaging part 27 of the.sleeve is disposed generally L

~ internediate the |ower end of the inner nenber 21 and an upwardly faC|ng
'shoul der 28 about the bore of the seco q)15 tubul ar nmenber. The |ugs24:

- are held down on a shoulder 29 on the i'hner dianeter of the member 22 by
“means of a nut 30 made up with the. outer dianeter of the first nenber, and = *
the nembers are.novable between a fully longitudinally extended p03|t|on in
~whi ch a snap ring 45 Fhe FéﬁﬁV&bF?caP§$§sébR€WﬁFtHnﬁhgﬁégﬁé Bebionhe - '

_Pﬁnb?r 21 {55ensaﬂﬁgbaermhghohhet%omBWeefehaethGa%aﬁ aaaérthgfhowerhehd of
e I TS u | S ._near e er e. rrn a SSOVVnIn
Ho s EhBhab 7 [ RE Ehebiea B0’ prpRifBlR) roRRrShie sntalina eark b the

~ - first and sadsptiedubal ke -rotbtablyseobagkdt wikh snbadjustisgbspedtial ly no

-'greater 5h'959§§§dt9ﬂﬁoatﬁ8n¥ﬁﬁt'ankéi!bbbndQQEQQbkﬁe tuRdl ar nmenbers are

directly threa t 0 one anot revi ously nentione and as will be
appar ent frBREYheualdwiRgsribee, 36ndtﬁFeHé%lohetﬁésepﬂéﬁcéﬁ§e€f1Phe sl eeve

remai n thregdedhy EBQ@GQQOW‘tﬂh@DEQ&ttQEYrdHSBQ&?drébéeééa @athhe first and
second nenbers as tF gkeeﬁe s n&vgg g g iudlnagLé bet ween its extended
and ret r act EBSBGEF FGnEhe f fPHePTulGBPSESod from Fig. 7, this
“ensures that the 35 &nlahelm&&ushrahedsERbod;mnhEnofheheuhnwentebnacted to
| over tg h@ﬂ&félﬁ°€ﬁe03§8e5gg §§@tmb9ePh§e§§%&0Q1 egd one?Qfiolhlkh tension

.on the casing,string, .is taken essentia I'n sheal across the threads of .~
the sleeve.twhge the 9éﬁ§FP€el8§dFﬁ635é8&r§°UﬁW?nﬂl850ﬁ&?l§1&6W635 short

di st:ance betnaeengaglﬁgpgarand7lQWEthEIam§§vef1eaahsposed generally
_ intermediate the lower end of the inner member 21 and an
upwardly fac1ng shoulder 28 about the bore of the second
-15 tubular member. " The lugs 24 are held down on a shoulder
29 on the inner diameter of the member 22 by means of a |
nut 30 made up with the'outer diameter of the first
member, and the members are movable between a fully
longltudlnally extended p051t10n in whlch a snap ring 45
20 removably dlsposable with a groove about the ‘member 21 is
'engageable with the lower of the lugs 24, and the lower
end of the f1rst tubular member is near the upper end of
the ring, all as shown in Fig. 3. : ' | -
As shown, the sleeve is relatlvely thin as ' o/
25 compared:w1th the first and second tubular members, such |
that the sub is of'substantially no greater thickness
than a conventional sub in which the tubular members are
directly threaded to one another. As previously
" mentioned, and as will be apparent from the drawings, the
30 'ﬁhreads on the upper end of the sleeve remain threadedly
- engaged with.oppositely disposed threads on the first and
second members as the sleeve is moved longitudinally
“between its extended and retracted positions. - As will
be further understood from Fig. 7, this ensures that the
35 axial load on the sleeve, when the sub is retracted to
lower the hanger body onto the seat in the casing head



5. of the square threads. The annul ar space between the.outer cylindrical
surface 32 of the first nmenber 21 and the inner cylindrical surface 33.0f .
the second nenber 22 is closed by nmeans of a seal assenbly which maintains
-seal i"ng 10 engagenent with both cylindrical surfaces during |ongitudinal
~adj ulerent of the sub. The seal assenmfilyy includes a netal body 34 having
an-inner wall 35 which, in the sealing position of the assenbly, is tightly
‘engaged about the cyllndrlcal surface 32, and Iegs 36 and 15 37 which

ext end outmaég%gpé;?n£%ﬁglgHtgﬁ éhge?gél+$ §§@ 351é0£a£%ghtly engagi ng - at.'.

~their outer e cylrndric "ot i'cularly, there
-are two palr%S%entegklsalanahear %ﬂr@ﬁsatbesbbneddﬁevflbh#l916¢Vene

‘anot her, - wi tfhgacis| egenfipé raaalﬂel 5cé&f§néhﬂ9 39a dﬂwwrdéyoeed each
wal | 37 of When ti%??r engaged mnth t he
d

egﬁh Ealr extendlng upwar d
cylindrical FRPFtz3istancechetus fF%?eHPP%Ep%E@| $dP§ each
upwardly %0 a8 tnensquanentnfeédﬁg engagenent therewth as the |nner si de
~of .the wall 35 seals t Lo 32, ALl :

other resilient naterrkﬁg Bf& s%%a%%ou¥@vﬁ%noﬁ?%r°%€ f%ﬂé ?%%%r wal |
of the seal %Bsﬁa%¢y32n©§rhb€|QLESbamﬁmparr2bfau@mhmardmyeand upwar dl y

“ext endi ng Iea§11nd£§c§28§ﬁffsée'@3t8€ éﬂe éé@%ﬁaﬁﬂ&mﬂ@fdzélﬁs Epbseg No.
4,757,860, flexin each Ealr cause the rubber to be

ext ruded outtrBe ?n?ﬁ ?j gRel s%%f?%@1% ﬁgb%ﬂéﬂ?lﬂﬁﬁh“?h%e%k}PQBB
i nt er medicat eend@gerant NgithgpoENEEYl Dhdt heaDusarfeces @irihg | egs

therew th. 3 Ao fls9u k0 ah iebhdne CorARgabulS 10 32,0 oLubRES O aOt”her |

r'esi | i ent na} s carri 'n"a groove for bout
“the inner 1includes a metal body 34 having an inner wall 35 which,

in the sealing position of the assembly, is tightly |
_ engaged about the cylindrical surface 32, and legs 36 and
15 37 which extend outwardly from the outer side of the wall
' 35 for tightly engaging at their outer ends with the |
- .ecylindrical wall 33. More particularly,.therelare two
pairs of legs 36 and 37, which are spaced vertically of
one another, with each leg 36 of each pair extending
- 20 downwardly and each wall 37 of each pair extending
upwardly. When tightly engaged with the cylindrical
wall 33, the legs are flexed respectively downwardly and
upwardly so as to maintain sealing engagement therewith
/- '~ as the inner side of the wall 35 seals with respect to
| 25 wall 32. | B
A ring 38 of rubber or other resilient material
is disposed about the outer side of the inner wall of the
seal assembly intermediate each pair of downwardly and
- upwardly extending legs. As described in the
30 aforementioned U.S. Patent No. 4,757,860, flexing of each
pair of the legs will cause the rubber to be extruded
outwardly into tight sealing engagement with the wall 33
intermediate the sealing engagement of the outer ends of
the legs therewith. As also shown in Fig. 6, a seal
35 ring 39 of rubber or other resilient material is carried .
within a groove formed within a rib 40 about the inner



.v'

11a 5|de of the i nner waII sof the” seal assenbly general ly opp05|te each
~seal ri ng. 38. Wen installed to close of f - the space, the seal assenbly is'
-hel-d- agai nst Iongl tudinal. movement with 5 respect to the first nmember -21
" by means of a shoul der 41 on the upper side of a flange 42 about the .
.. surface 32 of the first menber, and - Iathe |ower end 43 of a ring 44w/~
. which is held down agai nst the- upper end of the seal assenbly by neans of
"~ ’snap ring 45 recei ved vvithi n a groove .46 ‘disposed beneath the -

©anti-rot 2t gl he AL GALE WH A0t Hod® dGEeRA PydRErALLPT S de of
OVG

“the first

e cylindrical surface 32 and ‘generally ‘opposite

"~ the hold do\)‘?rl?’l:?‘:tEﬁg}'—%@qcﬁ1 tf’fﬂ-,a}r &Ang | 38 position of the seal assenbly.

During installation ofWHdie festarsedntd yoclose of f hthdespace, rting @63l

"-iantl-rotatlonlu 24a t_ 30, 1 enoy I y belowered
. .over the cofft g’# %alcrﬁg%augrg%ﬁ@slﬁaﬁﬁel? V\%IF e-fl exed out-
“wardly asd t:d'aspecd: clzamslmetﬁlrsmenemb@e 2D kyareans @f}g%g%h@hbd%lyl 4hdrical -

surface 32 nejder OFIke Ysiiffa 803 2P6R the
I’lé(]f‘el’l rﬁgﬁézﬁ suppo?% eéc{lvffhﬂ#f £2opait ¢

- shoul der 41, "a

on | upper end, the first nmenber is
rai sed V\nthﬁfl%p‘e’clfs"i d“?‘!‘ke%ec%ﬁ‘fél mETber—tU perm T The snap ring 45 X0 be

-~ installed within groove 46. The first. menber may then be | owered, /and the

anti-rotation |lugs 24 Iowered onto t he shoul der 29 upon al i gnnent/ of

'~ grooves 50 and 51 of ‘the inner and outer nenbers, follow ng whi t he nut

30 may be nade up with the upper end of the second menber so to hold the
- lugs 24 downwardly agai nst the shoulder 29. As shown, the tHreads on the .
~ second. nenber “with which the nut engage are ' :




slotted to permt the anti-rotation lugs to be noved into place. The tool
for. adjusting the effective |ongitudinal Iength of the sub, and indicated:
inits entirety by reference character 60 in Fig. 8, conprises a tubular
body. 61 connected to the lower end of a running string 62 for lowering into
or rawstng fromthe sub and, as will be described to follow, passing . - .
through the hanger body H to be suspenggd within the well head. The body 61
has vertical slots 62 formed in its oppbsite sides to receive a series of
vertically arranged keys 63A, 63B and 63C for nmovenent within the slot,

i ndepen- dehe \lrenrrndnb? Hef  apeingehd rultieh| si hadd dauncagaingsstheons.

More parth%géf yenahsfkeuﬁa ag&lstasgedbpyebyb%@eopt SR&p bQ'tl mg he
upper end 6 ‘aae s/ and t he uppg end of r|n %ornlng part
of the meafeI&Hv cr’fb’r*r t e t%’cﬂmﬁtﬁ@n I’répé’&&d Bﬁa € in turn

supported(nhﬂn4xnﬂaﬁ¢pﬁﬁiu§stMe upper end of a | ower exten5|on 66 t hr eaded
Onto the Lover S%G(idde 400tab0y 10 HOERLRTSh DRSISLEHR ShabNgskens.

t heir outer dlaneters aneter 'f
them to be fiovet Guemiheh alheve otheboy}infrbagh shefegei 3@ iandd eree@ldfy t he

tubular men %%21201&%5@9%1&19 E|49§.n thel qn%@au%%c@d&&% ksyy's -
63A, 63B and 63C 1s of a wdth for ti closely within the_grooves_27

formed on the iSffl FFRAMRLY ¢ heD‘Hh@% 12’65 ?11%?\’611’%%? Ehs B?a%hés§?@é?r¥-
when that kma iveit€wpesée tenap thagr 49, an/ﬂer-ebytaltlienkamsl IZAaland Givd 1300 of

nglt?gk b?g epeﬁ%bﬁ?S|66V§}h g%?ﬂgiykgygk%%g %gﬁé cﬂoéﬁﬁlég% %ﬁlcéé
ac+d ng bet wawrfade 4 hnevhicliesauseshd Heyinnen wabli hnebeelfd@xad tdvwt-s| ot s
62 in whi Cmézflﬁq}(eé/ﬁd a'EﬁhQ'éB°é§dseTlilﬂ§ inner side to sealably engage
the cylindrical surface 32 of the flrst member. With the
seal assembly resting upon the shoulder 41, and ring 44
supported on its upper end, the first member is raised with
respect to the second member to permit the snap fing.45 to
' be installed within groove 46, The first member may then be -
lowered, and the anti-rotation lugs 24 lowered onto the
' shOulder 29 upon alignment of'grooves 50 and 51 of the inner
‘and outer members, following which the nut 30 may be made up
with the upper end of the second member so as to hold the
lugs 24 downwardly agalnst the shoulder 29. As shown, the
threads on the second member with which the nut engage are
slotted to permit the antl-rotatlon lugs to be moved into
place. '

The tool for adjustlng the effective 10ng1tud1na1
length of the sub, and indicated in its entirety by reference
character 60 in Fig. 8, comprises a tubular body 61 connected
to the lower end of a running stting 62 for 1oweripg into or
raising from the sub and, as will be deseribed te follow,
passing through the hanger body H to be suspended within the

. wellhead. The body.61 has vertical slots 62 formed in its
opposite sides to receive a series of vertically arranged
‘keys 63A, 63B and 63C for movement within the slot, indepen-
dently’ of one another, betWeen'radially inner and outer
poSitions. More particularly, the keys are stacked one
above the other between the upper end 62A of the slot and



__as shomn in Flgs 11 to 14, eaoh 'such sprlng surrounds a bolt 67 whichis
“threaded into the tool body at the inner end of each slot and mhlch ext ends
. through .holes 68 formed in the key to support the keys in vertically spaced
~relation. The outer enlarged end 69 of each pin thus limts outward of the
. keys The l.ower end of the first nmenber 21 has a radially enlarged bore 7
. of substantially the sane dianeter a$3the I nner end of the slot 27 in t

- _key on the | ower end of the sl eeve. " This enlarged bore extends upmerdly

" the tool

only a S*t@{é ftﬁééétangﬁaft, mtttent‘%e SUEBQ’“? g,se 'f PRIDRLangO0 ghat - as

~the tool Iowere into t sl 1 de downwar dl y alongthe
bore of tarmzltqmgtg rf@h%etOOJ-aUG\#@ltmethﬁtI%‘FBedW del TnEkoissinotsnd t hem

I ][1 }:hel r gdiittﬁ;rrwtfl bhO0RsS. b%a—i@ﬂ?deﬁsh&ﬁa thﬁes?h%ple‘i:[ retd astefi tpovtéte potSI tltﬁn
0 | e enti eac ey. 1S ree,to InNto e
sl ot g? e*ﬁ‘?é‘%’tﬂ'er(’ri 'ir}ér%?é?‘ﬂ °'I¥'e‘§/st§? ?‘ﬁﬁﬁr%ﬂda't’f?ﬁé?r% Eﬂ g&d | over

‘ends to. penhtIﬁtﬁhatxnnnxnpdsrtiqnsnmﬁ the keysof thhdrsbuter2diametewisl, as

DAk Tt Uferiors Y ORI SRADRLE dP 0! BEngUBY) SpHRERRlem solt Ao

wer ed ur pose sl ength,
t he tool hﬁodwwgrﬁcbtmbhl thei tOPhebPéy’s téillr@ulg@t &hep|ay Id lmhqnl‘ﬁme

slots 27 gm ¢ifie teMeLafNHembelle 231 aae- 22 ASaQrQMbQHSE.Yu $aYE. bteﬂ t& nMeans
‘is provided for anch rlgg he tozgﬁgog the second tua nenber
k E

- when at Hast BN oPLt K 6360 i RE 7 vi I&:ﬁ?Er end of
.. the ring fiftHihgy st besely smthah thiet tgﬁdterdsnoi? bedymed amcldredinndwe t ool

Ty be T QUREG | Ok IPALhaLOE I {8t DBy aLeRYS TPy tgfegtset,ﬁetﬁ of -

such Ien§t iISTiATtS extended as shown \o/
in-Fig. 1:hadmd<qme1$oepp9edye| $oartdieoreing, whereby the ‘keys impart :

rotatlon of the tool body to the sleeve.

Each of the keys is urged to its outer position, _
indepehdently of the other keys,hby means of COil_springs 66
'acting_between the inner sides'of_the keys and the inner
.ends of the slots 62 in which the_keys are disposed. Thus,
as shown 'in Figs. 11 to 14, each such spring surrouhds'a
bolt 67 which is threaded into the teol body at the inner
end of each slot and which extends through holes 68 formed
in the key to support the keys in verticaliy_spaeed relation.
The outer enlarged end 69 of each pin thus limits outward of
the keys. ' _ . ' -

The lower end of the first member 21 has a radlally ' -'\J

'enlarged bore 70 of substantially the same diameter as the
inner end of the slot 27 in the key on the lower end of the
sleeve. This enlarged bore extends upwardly only a short
distance from the lower end of the first member, so that, as
the tool is first lowered into the sub, the keys slide
downwardly along the bore of the first member,.ahove the
‘enlarged bore 70, so as to hold them in their inner
positions. However, as the sub is retracted'to the position
of Fig. 8, the entire height of'each key is free to move
outwardly into the slot 27. The outer ends of the keys_are
tapered at their upper and lower ends to permit them to move
freely inte and out of the slots 27, as well as back into
the bore above enlarged bore 70 as the sub is extended.



to the second nenber, the slots 27 in the sleeve are rotatably engaged with
- the uppernost key 63A. Then, as the sleeve is rotated by neans of the '
tool., and thus noves downwar d| y with respect to the second nenber, and
thusthe tool, its slots 27 are noved into rotative engagenent wi t h
succKRssi ve keys so that, in the fully retracted position of the sub, the
~slot's are rotatably engaged vm't-h t he | bawer nost keys 63C, as shown in Fig.
14. As previously nentioned,. the enlarged bore 70 insures that the '

1 ower nost key- is free to move ful | outwardly to i s out '
position. The dppdiherrdt %‘Fn%o‘é%%-"é‘?geﬂ Bon'Be?Gu £0%ni ngl %ré’cfto
IasrllItat%di?iﬁgﬂd(Etﬁfléh thpmgm@pakxkewb@%yémsl&@Uaﬁaa'anillbheas t he
ool is raise rom wi e su 0 a t
to the secdfySetiferray? h@ﬁﬁﬁ GREEAS E ggjo%éﬁ % ? %&? |1%J epggre
Iof Lhe seceml nefibehebealeaivie .t he?\shpnéueousay ai@@a.'lcherd)ur#emennsmus)/ split
ocking ri S r a t t d '
t hr ough th oreém* ?ﬂk ﬁ%%@m%eﬁéa%%%g vﬁcﬁ? ﬁhi:hh.h &é)es%\%?ﬁ%e
adapt ed t o tybubgramambesutwiken| at | rast rnegrebvehe alseléﬁo%\ﬂ eRIEYEL. WiE

cand 14, Thys 41Be$Pint theNdokdr erkBl ¢ e€hdi trﬂhg @ frany es Tdewdpusot he
outer di aneter of the ring

has an cyI ndrlc orti,on in
whi ch -the fd¥ita IVlEBnﬁh&ctféEP]sp*’Payr 8% ai‘écuﬁg a:L ﬁ?g &t er
di aneter i rrcgﬂwalto inparpt i gotebioni tb the stltaelvedl afi'htusr dthet e eeve

retracted lh%/S éth utcr}‘ellreﬂ rt}%@ &w tﬂ'ge ,5]5 NPg 7¢ni 3 aﬁ'&Piﬁde&QeHGeHr ged

outwardly i osed ﬁOSIte t ereto by neans_of a
plural ity @foqmin@rm %aﬁwly 0 Baok elwi Pﬁflnt 8| £8047 bogdyy iy arhgresh

connect W thy t bRe 9RUGAA IndIRHEF 2l kheOPPRSEd €27 in the sleeve are
rotatably engaged with the uppermost key 63A.

Then, as the sleeve is rotated by means of the tool,
and thus moves downwardly with respect to the second member,
and thus the toel,'its slots 27 are moved into rotative
engagement with successive keys, so that, in the fully
retfacted position of the sub, the'slots are rotatably
engaged with the lowermost keys 63C, as shown in Fig. 14.
As previously mentioned, the enlarged bore 70 insures that
the lowermost key is free to move fully outwardly to its
outer engaging position. The upper end of this enlafged
bore 70 is conically tapered to fascilitate retraction of
the lowermost key 63 to its inner p051t10n as the tool is
raised from within the sub. : _

The tool body is anchored with respect'to the second
member by means which 1ncludes a groove 71 formed in the
bore of the second member beneath the shoulder 28, and a
eircumferentially split locking ring 72 which is.normally.
retracted to permit it to be lowered through the bere of the
first member,'aIOng'with the keys, but which is adapted to
be expanded outwardly into the groove, as shown in Plgs. 12,
13 and 14. Thus, the split ring 72 is carried w1th1n a
groove 75 about the outer diameter of the ring 64 whlch has
an upper cylindrical portion in which the normally contracted

. split ring 72 is disposed with its outer diameter in general



: the split rfng 72. More pah{ioularly; one or nore ports 78 are formed in
~the tool body to connect the bore of the tool body with the inner diameter
of - the ring internmedi ate upper and | ower seal rings 79 and 80 within

| grooves about the outer diameter of the tool. body, whereby pressure may be

. “successi vely urge i e

‘transmtted throUgh the bore of the tool body and into the enl ar ged O““%gf
‘ends of the holes in which -the pins arejreC|procaI to urge the pins ) '
outmardly and thus force the:normally contracted split ring 72 outmardly

; nto the graave 71 when 0 ite, thereto. In arder, to cho he t gol .
'.{he secong%%£%ﬁﬂ ﬁtwréhp€?§t°P8m£rgaaP8t§ ék% Eg%@ﬁ%%é ﬁ%yﬁofﬁally
fcontractedthaﬂr|Nﬂn;ﬁﬁb03h@£0M0mnmardly |nto the bore of the second
tubul ar menber VHrhf d?ﬁ °9¥ € éépteﬁuﬁzb”%et dd %t&éﬁﬁd%ﬁyfn%' knl

I nner g; ons as t nove 1 n o the
bore of tharw@wdmenwbena@d«f@%ﬁﬁ RPRRFIER §hesetor1by \Neans neft aol

| ower ed t o gikira 13QS/ tdpnplﬁéessurs%ahlaqu lﬂidmﬁén wieHihhheuel t#we fwol to - |
- urge the spllt so that, .as the tool :

_ 72 outwardl t he bore
body | o r arded (o (HESRsrPRBReEHBRAh] Ehe) §Eopye 7 Jenireihive SRROSARF the

-~ pins 76 tothercsp]l:l‘temntgmdl yMooe npaetibalaridy, 7dnenba moregpomts 7718 The
groove 75 ing| e Bo e t tlon-
t her eof th%% #?ﬁ%m%ft % gogner %faneteahﬂgc?hgﬁ% %OE% éhfqﬂklng 't ng

72 as the bedly midh @e airsrwrfdm@h@rp@fu thenréﬂgFllglteIZle@b-acﬂﬁe YRREX | on

of Fig. 13and idveértiaRit &%gsthﬁsfbﬁadsmr mﬁlgrébeeéoahooﬁﬁ%y fife
relieved since the lock rin g otherwi se_held in expanded | ockj

| position. OMERE SEANRLREr P, thesiteqh hedy « nehepst Va W’%%é“?%o*’ebody w
. so as to ptﬂﬁantshﬁttedla:hq:tpﬁgheﬂdeofbbhe ofnghéZtagal bodyt Emdidpeo eytte of
the grooveenlarged outer ends of the holes in which the pins are
reciprocal to urge the pins outwardly and thus force the
' normaily contracted split ring 72 outwardly into the groove

71 when opposite-thereto.' -

In order to anchor the tool to the second member, it is
first lowered to a p051t10n in which the normally contracted
seal ring 72 moves downwardly into the bore of the second
tubular member below the groove 71. - During this time, the
keys will be successively urged inwardly to their inner
positions as they move into the bore of the second mémber
above and below the groove 71. 'With the tool lowered to _
this position, pressure fluid is transmitted through the o
tool to urge the split ring 72 outwardly against the bore,
so that, as the tool body is raised to the position shown in
Fig. 12, this'pressure acts on the pins 76 to force them
outwardly to move the ring 72 into the groove 71.

The grooVe'75 includes an enlarged diameter portion
beneath the reduced portion thereof which fits within the
inner_diameter of the expanded locking ring 72 as the tool
body'is raised from the position of Fig. 123£o the position
of Fig. 13. At this time then, the fluid pressure in the
tool may be relieved since the lock ring is otherwise held
in its expanded locking position. More particularly, a
strain may then.be taken on the tool body so as to pull the
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71 as the tool is rotated to adjust the sub. Wien the sub has been R
‘adjusted, and i.t is desired to renpve the tool so as to open up the sub to
fl ow t heret hrough, the tool body need only be |lowered a short distance to

di spgse the | arger dianmeter portion of groove 75 opposite the locking ring - - |

72. i s frees the locking ring 72 to nove outwardly, and thereby permt
I't to be raised past the bore of the séfond nenber above the groove 71 and’
out” of the sub with the renmai nder of the tool. During this tine, of .

g . th -. | _out it L i
part s 27 orReet | ShE, SELEREPHIRLY 1704g41 R, Bhe UHBATERR He BnkGroB0K N0
posi tions a&ltaeytiestoapwhsdrotaheduygh afdgubtr thensvhe first tubul ar

~menmber. During %ﬁﬁﬁbkueogubh%atso%eeﬁ- h&afﬁse&sl OBnf6 iRy HGJEMEhd rom
~the lower end of the tool body to permt e keys to be noved upwardly into-

the open entRmQ¥et fides| 89Sl Eundst Heh RBEM P ortltheSWBoItDHodYOBy neans  of
the pi 'nsh ' Hm@rétm:go@dhw'bthet rmdlfnqifddw ﬁéég Blalgornd Gm:iv&fflréml’ai edowitt):th t he
groove thergin may then be assepbl ed over e | ower_end. e Y,
- and the exﬂiﬁ%?%ﬁg%G ?H?%%ﬂ%ﬁeOEP?of?ﬁ%efoéé?msgaroPofﬁégﬂpégrg%§§§ea2§
-~ held in pl aeppdyitdetbet locking shown 72h FiYsis 1firees 1dhe| hockdndr rlihigng or
compl etion pf gohbbe ityailys, CHMCEhELLDF! PEER1ENGCA% e h2RSEADOMY
-and the upper end of the casing strin and at least to sone extent, so
“as to | ocatRrghethanherenedy thier maranse nemhary ahewe wHid 9¥Q0%Rodld@Pdabove
. the seat i mitheo£ashdgstibBadithl thBi FehbiBdetrhoft atle T INE Imneimf thiough -
the-hanger_@od and into the'iﬁb %o a pasition in mhifh 1ts Iocmeuﬁgﬂng 72
neves down-SWET 4l §F FESET bote SFYPhETSecONC HEThET AR (TR groove’
71, and pr essgagemént dvily btietlackingtparthr 3dghnt hbet dowexoend od thge
~‘the lockin ' 7 u u . gh.si : _QQQ%E
cause the %’o%:i% %?(‘ri])g&é\@ﬁgéggﬁtaoﬁgt Fggﬁf q?%f%gf%&@v%rﬁcﬁo%i nt o maél%s? oove
71. At thi SiRwandly Hehxegh by bare hdn thesEdrstr tpbnrlas msRRerhe ring
During assembly of the tool, the extension 66 may be removed

from the lower end of the tool bbdy to permit the keys to be
mbved_upwardly into the open ends of the slots 62 and then
" mounted on the tool body by means of the pins. The ring 64
With the locking rihg 72 contracted carried with the groove
therein may then be assembled over the 1owér end of the tool
body, and the extension 66 threaded on to the lower end of
. the upper body and held in place by the set screws shown in
o Figs. 11 to 14. : ' | -
1% : In the drilling or completion of a well, the sub is
| conneqted between the ' casing hahger body and the upper end -
- of the casing string CS and at least to some extent, so as
- to 1ocate.the hanger body within the casing head with its
shoulder above the seat in the casing head. At this time,
the tool may be lowered through the hanger body and into the
sub to a position in which its locking ring 72 mo@es down-
'wardly into the bore of the second member_beneath the groove
71, and pressure fluid may be transmitted through the tool
so as to urge the locking ring 72 outwardly, such that
raising of the tool body will cause the locking rinq_to be
automatically forced outwardly into the gfoove 71. At this
time, the tool body is then raised further to move the ring
64 into a holding position at which time the pressure may be
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© 64 into a holding positionkaf-mhich'thEVthe pressure may be - 17 relieved
‘and, as shown in the drawings, the slots 27 in the |ower end of. the sleeve
W Il be on generally the same level as at |east one of the keys, depending

on. the extent to which the sub is extended. 5 - The tool may then
be rotated so as to in turn .rotate the $jeeve in the direction necessaryfo”

retract the sub.and thus |ower the first member of the sub and the hanger' -
. body to which it is connected so as to land- the shoulder of the hanger. body

on the seat in,the _casing 10. head .an h n_pl.ace: th i in
t ensi on by ESH%PNGQdaPGvaF?oﬁh8VntH@ % rawdngsy, °E% ?ér}%g
course, thetheollowey eadrefi theatsdeéeve mlﬂoheelomgeneimmorcmmg Samey from

onght i nalRySRaibe AR Soem s, oo Shel K Actidhaing i 1 4

conprising extens: touwbigh fivebsubedsn Qw361f|rst conduit” a second

_tubul ar genber conneciplyl @A ?na%e% wendeitatad deeiatg tepdeedturn

t | | f th first tub d | di s t hi
T he epace. aRPRSH e Alesvan dR b RIS SeResRR o BRHE Lt e

| first and sehmd;umlamidalthmﬂmmr e efiditriste membsent ofo thel sl anst one
Aot her o halneo by Hody %0 WK GRS ddifhdddud Fo WY Adr move

[ ongi t udi nal resSp to one anoth

the shoulder of the hanger body on the seat in the casing

10 head and then place the cas;ng string in tension by .
continued rotation of the tool.l_-Following this step, of . QJ
'cbufse, the tool may be manipulated so as to releaée_the '
‘locking ring from its anchoring location and then raised

from the sub,z' '



the sl eeve having nmeans thereon to which a tool .renovably di sposable within
the sub may be connected for inparting rotation thereto in order to adjust
the sub, and the threads on the sleeve renmmining engaged with _

| ongiFudi nal |y overl apping threads on the tubular nenbers so as to transmt

axi al'woadi ng bet ween sai d nenbers essen- tially in shear. 2. - A sub of
the character defined in Caim1l, incluggng neans hol ding said tubul ar
menbers against relative rotation. = 19 3. . A sub of the character defined

in daiml or daim2, wherein the means to which a tool may be connected
is dlsposedséﬁﬂaﬁbortlon of the sl eeve mhlch extends out of the space and
beyond the end of one of the nenbers. 4. A sub of the character defined in

i psedon 9" Bhoy RoofShd e fERp eeva“@%%l% B o PR o 'S
defined in &npuppscwealdgcondiintswheomprisiag hr eads are of opposite hand.

6. A sub of the char QCtﬁrr&?ftﬁS{th CleaibBr: cohireetabibe tohreadsage of
essentially the sane |ead . A'sub of the character defined in aim1

i ncl udi ng: S°§€3Ftassenbly for seallng bet ween concentrically faced,
“radially inner and ouherseewid |@lbuTat i ekbea! connbatanlen tdes f segbnand

second tubular,BEPgha bEE%Be%Eo%‘é%'dyco%%e%%nca&'ﬁs%fo'l% ”&rst Jh%ular -
member, and
“a sleeve disposed within the space and having
. first and second threads engaged with threads on the first'
- and second tubular members, respectively, and so related to
one another that rotation of the sleeve causes the tubular
.mémbers.to move'lbngitudinally with respect to one another,
the sleeve having means thereon to which a tool
_removably dlsposable within the sub may be connected for
1mpart1ng_rotat10n thereto in order to_adjust the sub, and
' the threads on the sleeve remaining engaged with
longitudinally overlapping threads on the tﬁbular_members
so as to transmit axial loading between said members essen-
tially in shear. | '

2. © A sub of the character defined in Claim 1, including

means holding said tubular members against relative
rotation. '

R
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~space, ‘including an annul ar:. netal ‘body having an inner wall. and verticdlly
spaced | egs surrounding the outer ‘side of the inner wall With'a first 1eg-

extending upwardly and a second. | eg extendi ng downwardly therefrom " said

~ first nenber having a conical surface at one end of its outer cylindrical

- surface over which the inner side of thgginner wall of the seal assenbly, r

- may slide in order to circunferentially expand the assenbly, and 20 Pfie
outer ends of both legs tightly engaging the inner surface of the second -
- nmenber for sealing with res t i e I |sposed

wi thin the space, andgnea%‘s%gl%’ ﬂ‘lth#]i r%th\gr}%%o et} g%g?&%ﬁ%%%ﬁ opp05| te _

ends of theoge§ladys@nbmpereinnit its Iongltudlnal nmovenent with respect

to the first nenber d't'h!en%eraﬂs?‘tﬂoV%:Hﬁ?ﬁ'at lt‘iidialmdip\ﬂﬂ"%!ﬁnr@cﬂé?ﬁ JIBNTberS
8. A sub of ,the character defined in. daim7, in¢luding a resilient seal

means about dt1ﬁ8°§t?fiet°"5|adé’°&'ftlﬂ?e ottt \Rigeven shd ol extengs 1BY 8fd bel ow

~ the second ithe apdcecanidbeyorgadihey dnd wieoreiict whd meabede out er
cylindrical surface of the second nember. 9. A sub of the character defined

in Caim?7, including resilient seal neans about the inner side of the .

“inner wall and seal abMy edgsgin@ft rhe mh@raguemeﬂefca'ledswﬁ &y of the first

 menber. 10. pée%%ﬁ1%§ Eﬂ%lﬁhaaﬁﬁﬁﬂtheflned in d.aim?7, wherein

the means to which a tool nmay be connected is
' disposed on an inner surface of the sleeve.. '

5.. A sub of the character deflned in any
preceding clalm, wherein -
the threads are of opp051te hand.
6. A sub . of the character.defined'in Clainm 5,
.~ wherein o . | ' o |
the threads are of essentially the same lead.
7. A sub of the character defined in Claim 1
including: | _ ' _
a seal assembly for sealing between
concentrically faced, radially inner and'outer parallel, )
~cylindrical surfaces on the first and second tubular ' O\

members, respectively, so as to close one end of the
space, including _
~an annular metal body having an inner wall and
 vertically spaced legs surrounding the outer side of the
inner wall with a first leg extending upwardly and a
second leg extending downwardly therefrom,
said first member having a conical surface at
‘one end of its outer cylindricai surface over which the
inner side of the inner wall of the seal assembly may
slide in order to circumferentially expand the assembly,
and

O A



the second leg is above the first leg, and the residient seal .neans ST
conprises a seal ring confined within a recess between the legs. 11. Wl
apparatus for use in longitudinally extending or retracting well conduits;
conpré#sing a sub having a first tubular nenber connectable to a first
condal;, a second tubul ar nmenber connectagpl e 'to a second conduit being
spaced concentrically of the first nenber, and 1111111111111111111111 21
a sleeve di sposed within the-space and having first and second threads

Corated w ih rospect ¢ ErengukR: badl, B BoRE TEER henfEIDERGAERY. 207 B2
t.ubul ar ‘nmenbthe innepveurfaget afi bhel seepnd nesperifop sealingt wéth a t ool

' rennvably diﬁ@Qﬁé@ketﬂé£Q£B %HénsﬁﬂeaQQafaﬁéggmﬂfﬁnfst&féﬁ@&e&oﬁiﬁﬁﬂﬁging"
wi th nmeans on the sleeve for inparting rotation to the sl'eeve, the threads
~on the sl eevEP®efBRAENg@BAgaged with | ongitudinal ly overlapping threads on

the tubul ar menbers some@angoohr BhéNFirski mémbendengadpeabenwithd nmenbers
essentially jin shear. 12, appafatus_of . thg c t defined in Claim
S e ud roPRRAREL  sfde ¥ ckhe "BRAL A¥SaRRY, €o CERREE sl T Do Lt o
- 13. el | apptengitudinahemoiementevitief respech hathe 1fivst Onerben?2,

- wherein the aﬁffﬁgtPeTQt§Getf@n&?@bdﬂﬁ&lbﬁoggﬂéﬁﬁtgﬁ tRe members.

: 8. A sub of the character defined in Claim 7,
VR including - '
a resilient seal means about the outer side of
- the inner wall above the first leg and below the second
leg and sealably engaging between said wall and the outer
" cylindrical surface of the second member.

.9. A sub of the character defined in Claim 7,
' including - .
resilient seal means about the inner side of
the inner wall and sealably engaging the inner
cylindrical surface of fhe first member.

10. A sub of the character defined in Claim 7,
o ~ wherein _ _ '
- the second leg is above the first leg, and
the resilient seal means comprises a seal ring
confined within a recess between the legs. |

11. Well apparatus-for use.in'longitudinally
extending or retracting well conduits, comprising
a sub having a first tubular member connectable
‘to a first conduit; ]
' a second tubular member connectable to a second
conduit being'spaced concentrically of the first member,
and

/
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~ di-sposed on.a:portion-of the sl.eeve which extends out of the space and : '

'-_beyond.the'end of one of the menbers. 14. Well apparatus  of the.character

defined in any one of Clains 11-13, wherein the neans to which the tool may
‘be. connected is disposed on an inner surface of the sleeve, and the tool.;is .
~adapted to be noved longitudinally intosghe sub for connection to said~_J}
‘means on the sleeve. 15. Wl | ~apparatus of. the character defined in any“ﬁhe'
- of “Claims 11-14, wherein the threads are of opposite hand. 22 16. \Well

apparatus of .the charact'r'defkfed_rn ajml5  wherein the threads are of -
ossentially the sane IbAleave dyaRosed it hin e (TRACHABARFVHRY | ned in
any one of @ixtgts ard ecomkerhireddse emgmged gvitanshoeadsicons| €eee conpri ses

an engagi ng f r.a0i . oSS t '%Fgg- Ly d | urface of.
. one of the rf@%rbéetr sa?,ﬂ% %l'eé%/%%f --corrprlgs\f_es{%é%% y n%%)gblaaéﬁ oéng?%%%%‘?l y into a
- posi tion opptdit é’Qﬁi@@yltmcﬁn%_aﬁn%theF%\c@%# rofeathen e akreYee '
- engagi ng Megifudsys e HAMu L Ridmesrd oW i hatfe NBdnyi GRdDesh kgweigach havi ng

- an engagi ng part thereon and carried by the body tool for rotation

therewi t h afSRRfFp i BRI Tovenent with respect to one anot her
bet ween first positiors toolrenovalsl e nifesposphkbe twithin ftlee sub sande

| ongi t udi nal].y,. 1 viindri i . Qfs 4 SL%s NEEDELe and second
positions i r#%@%rq&a%ﬁgﬁ%%ﬂf% r% at%’l&)gf;yé en%géleé ﬁné engagi ng ?)art on the

-.'s1eeve, sleeve for imparting rotation to the sleeve,

_ the threads on the sleeve remaining engaged
with longitudinally_oVerlapping threads on thé tubular - -;J
members so as to transmit axial loading between said
members essentially in ‘shear. '

12. . Wéll~apparatus.of thé character defined in
Claim 11, including | ' _ '
| ' 'means“holding said tubular members against
relative rotation. '

'13. Well apparatus of the character defined in
Claim 11 or Claim 12, wherein

the means to which the tool may be connected is
disposed ‘on a portion of the sleeve which extends out of o
the space and beyond the end of one of the members. ' -

14. Welllapparatus of the character defined in
any one of Claims 11-13, wherein _
the means to which the tool may be connected is
disposed on an inner surface of the sleeve, and |
_ - the tool is adapted to be moved longitudinally
into the sub for connection to said means on the sleeve.

15. Well.apparatus of the character defined in

any one of Claims 11-14, wherein
the threads are of opposite hand.

I
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means .yi el dably urging the keys toward their second positions,:and neans :
~for anchoring the body of the tool longitudinally with respect-to the. other
menber while permitting the body to be rotated, so that, upon rotation of
said#qdy to rotate the sleeve, the engaging part on the sleeve is
succgggi vel y noved into engagenent mﬁthzgngaging parts on successive keys.
18. Wl | head apparatus of the character defined in Clains 17, wherein the
anchoring neans conprises a groove about the other tubular nenber, a ring

“carried about the tool_pody f rotation with respect thereto_and_ |
circunferentially spli}Enorﬂﬁf{yaﬁpﬁﬁﬁﬁﬂﬁr%ﬁf¥¥if%¥5%%QE%ﬁr@iﬁﬁned in
retracted | oCkaimy heamshermeined within a groove about the ring for disposa

.opposite the groove a er..t ubgll : : arried by
. the ring which is resgg%%i€€§%%§%;§¥éﬁ$§§§%ﬁ%E€B§%9ﬁﬁp%%§§§ﬁ$o %ﬁﬁthe t oo
body to expand the | ocking neans into the .groove in the other tubular

menber, after the |ockipg NREDs dSpd PAEEEb PR e tdia le?ém & hey ot her
tubul ar nmenber V\heregyﬁgle Iockilﬁp nmeans -] s auetonat%:a y orce% out into
t he. groove a%t?’?‘he° t R 1R ot 26 neRFeIMs the tool body is raised. 19.
Wl | head apparatus of the ahgaginemetis nad the Gheewd compreises dle groove

e S BT A B I PR TRl RS UPon
S cylindrical surface of one of the members, _
the tool comprises a body movable
\_/ - longitudinally into a position opposite the cylindrical
surface of the one member, and
- the engaging means on the tool comprises
longitudinally spaced keys each having an engaging part
thereon and carried by the body tool for rotation _
therewith and independent radial movement with respect to
'phe another between first positions in which the engaging
K Jparts are free to slide longitudinally along the
cylindrical surface of the one member and second
positions in the engaging parts rotatably éngage the
engaging part on the sleeve, -
means yieldably urging the keys toward their
second positions, and ”
/ | _ means for anchoring the body of the tool
' nlongitudinally with respect to the other member while
-permitting the body to be rotated, so that, upon rotation
- of said body to rotate the sleeve, the engaging part on '
the sleeve is successively mQVed into engagement with
~-engaging parts on successive keys.

: 18. Wellhead apparatus of the character
‘defined in Claims 17, wherein -
| the anchoring means comprises.a groove about
the other tubular member, .
_ a ring carried about the tool body for rotation
with respect thereto and circumferentially split normally

-
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relieved. 20. For use in dr|II|ng and/ or conpletlng an offshore wel |-
viherein a pipe string is to be suspended froma seat w thi'n a‘casi ng head-
on.a platformat the water surface above a nudline hanger within a ell
“ bore at .the ocean floor to which the |ower end of the string i's connected;
~apparatus conpri sing- a hanger body. haV| a shoul der adapted to be Iande@
~on the seat a sub including. a first tubu?a menber adapted to be connecf@d
to thetlgmer eﬂd of the- hgnger body, a second tubul ar nmenber adapted to be
connected to the upper. end of the string, and pei ng spaced concentrically of
“the | ower  eRelgraqtngd iiodiing ARans a?ﬁir‘gl%qevé’vtéh%f? 8%%°Wt$h’?l ) %pa)c/e
-and haV|ng1}iﬁ§ fﬁﬁid&gﬁ&ﬁhlfﬁp@ﬁBltéwwﬁ@tgrbdvetahnﬂtrtmeamdhencond oo
. menbers, res_tgleblé velrx and 89 del ated with respect 11111111 111111 o _
11111111111 24 to one another that rotation of the
sl eeve causes the tubumeansmnamrseddbymmhﬁlI#@Et%@ﬁ@h]i% ypspPoRsiyect to

. one anot her fi [ FRE S
-above the Sg%%%ﬁ%ﬁ%. éé%ﬁé%éc%#§$%$FF¥FaC€h] % shoﬁ?gggggé? gﬁggd hﬁ t he
b

‘seat and t heexpandgthe m%wme%%smw 1'a‘i’ﬁl IrPoYE 1% ®hr ough t he

- ‘hanger body 'é\mmﬁ%éﬂ@eﬁ baf’@érsfhéolaékt@gtﬁeaﬁéei:sreloweredhpeatis on the

- sl eeve renal ing e Ion t udi V, | d n the
Cubular rentde WOAEE; %»wé b et SRNBEE, Whipbhpdenan fhe
: locklng means is- automatlcally forced out into the groove'

about the other ‘tubular member, as the tool body is
raised. ' L _.. : _ . _"gj

_ 19. Wellhead apparatus of the character
| deflned in Clalm 18, whereln '
the groove in the ‘ring has a surface fcr
holding the locking means expanded upon further upward
'_movement of the body,.whereby fluid pressure may be
. relieved. ' ' '

20. . For use in drllllng and/or completing an
offshore well wherein a pipe strlng is to be suspended
from a seat within a caslng.head.on a platform at the
water surface above a mudline hanger within a well bore
at the ccean-floor to which the lower end of the string' -’
is connected, apparatus comprising o
a hahger body having a shoulder adapted to be
landed on the seat, ' :
a sub 1nc1ud1ng
: " a first tubular member adapted to be connected
_tc.the lower end of the hanger body,
. a second tubular member adapted to be connected
to the upper end of the string'and being spaced
concentrlcally of the lower end of the first member, and
a sleeve disposed w1th1n the space and having
first and second.threads connected to the flrst and »
second members, respectively, and so related with respect |
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‘members essentially in shear. 21. In a method of drilling and/or conpletyhg

‘a subsea well, wherein a pipe string anchored at its lower end to a midli‘he -

‘hanger within a well bore at the ocean floor is to be suspended in tension
froma seat within a casing head on a platformat the water surface, the
stepgygf connecting the upper end of thaqpipe string to a hanger body by
means of longitudinally retractable sub to support a shoul der about the
‘hanger -body above the seat in the head, said sub conprising a first tubular

menber connect ed_t o_ | ] ' RSt s aaqwected to
~the. upper. e_ﬁtao o?n% haeﬁéﬁ%g&gén%bgg%%%%%%%% %ﬂe of t hes | ower end of
“the first netkulan memesks dre el 1enditudinakby WithFesRAty ¥9rst and

ggcggfat gge%mfdﬁ&nweﬂﬁt@tp@ﬁtmw mr&?rlﬁt@ﬁi vely, and.
_ W respec 0, one anotner { rotat .
the tubul ar BRAESFROTIARE LS| RETT (HOFTIE KT I r%‘gs)%%’g‘i RS B rer

_ 0 one anof her, and
| owering a twvipich helpelgdhohbdée atls alandedgen Hoslyseat candigcharstryinat e t he

_fLerSSi?hgrgﬁgpgﬁﬁé§t{ﬁc%sg%iéél 111111111111 * C L M S

o her e owef e hanger body to land its shoul der on
‘the seat and pl ace t heastedhgloveraipte chhrough t Hhe Rangsr (pRAY e

remai ni ng. engagsdeik t Subh Opgi-t 861 FetAliny eEh@pPieavé ireads on the tubul ar
menbers so as to transmt axi al Ioadigg beimeen said, . '
o the threads on the sleeve remaining engaged
with,longitudinally overlapping threads on the tubular
_ members so as to transmit axial loading between said

members essentially in shear.

_ 21. In a method of drilling and/or completing
a subsea well, wherein a pipe string anchored at its
lower end to a mudline hanger within a well bore at the
" ocean floor is to be suspended in tension from a seat
jwifhin a casing head on a platform at the water surface,
‘the steps of ' . '
o connecting the upper end of the pipe string to
a hanger body by means of longitudinally retractable sub
to support a shoulder about the hanger body above the
seat in the head, said sub comprising ' - _
.LJ'_ : o ~a first tubular member connected to the hanger
' body, '
a second tubular member connected to the upper
~ end of the string and spaced concentrically of the lower
end of the first member, .

a sleeve disposed within the space and having
first and second threads connected to the first and
second members, respectively, and so related with respect
to one another that rotation of the sleeve causes the

CE o tubular members to move longitudinally with reSpeCt to
one another, and ' _
loweriﬁg a tool through the head and hanger
'body to engage and rotate the sleeve in order to retract

* c L mn s *



members which is essentially in shear. 22. A tool for longitudinally . "
adj.usting a sub which includes a first tubular nenber connected.to a first -

. conduit, a second tubul ar menber connected to a second conduit and berhg“

spaced concentrically of ‘the first tubul ar nenber, and a sleeve disposed: _
Wi thi-n the space and having first and sgeond threads engaged with threagu}-;"
on the.first and second tubul ar nenbers, respectively, and so related to~

" one another that rotation of the sl eeve causes the tubul ar nenbers to .nmove

.'.Ion i tudi naly i Lh T {o ¥ a body
adagt ed to bé% @m%%]egﬁﬁ?géﬁ%b& Cﬂﬁ"%ﬁ&fgvr ng‘ﬂ%r%?&cﬁona ed keys-

each havi ng ShewWdariay the seateransh plare dhe e&tWQhUItMSimdy for .

rotation therew th andHdcapanaton adids FEMABnd fihd CSREEGed © ONE

anot her between f.irst, po |t| ns in i ch the enga parts are ree tor
sli.de | ongi ﬁ}&q% ’&1p RFeF RPRiNg f‘?q%%a‘%erﬂgﬂe

~.'positions i nnamhaemgﬂglaq; tpmrﬂnaﬂém*lecax:raﬂt alto&&i)ngarmaaéﬂl&ﬁwagl ng part
onh the slee YEHA S dabl o égrﬂ'htr%l E}S%ﬁegife% ward their second -

. positions, and neans or anchor1ng e tool Iongrtudrnally_mﬁth
-‘respect to one of the nenbers while permtting the body to be rotated,

“that, upon rotation szzeal h kbl tior qtcg{ﬁgmnﬂ eadfl{&ﬁ;&;aéglé]go part on
the sleeve i k%cc.esc;élde?g m) ed '%&1{ age nt \gi‘;tlgﬁeqn |t_rnq]g %arts (232 .
successi ve aim
“wherein first conduit, a second tubular member connected to a
- second conduit and being spaced concentrically of the. o _;)
first tubular member, and a sleeve disposed within the
space and having first-ahd second threads engaged with
"threads on the first and second'tubular_members,
respectively,-and so related to_ohe another that rotation
.0of the sleeve causes the tubular.membefs-to move
‘longitudinally with respect to one another, said tool
comprising ' _ B L _
a body adapted to be lowered into the sub and
~having longitudinally spaced keys each having an engaging
part thereon and carried by the tool body for rotation
therewith and independent radial movement with respect to
one another between first positions in which the engaging _
 parts are free to slide'longitudinally-along the bore of ™
the first member and second positions in the engaging
parts thereon rotatably engage the engagihg part on the
sleeve, o _
means yieldably urging the keys toward their
second positions; and ' '

: means for anchoring the body of the tool
longitudinally with respect to one of the members while
pérmitting the body to be rotated, so that, upon rotation

. of said body to rotate the sleeve, the engaging part on
the sleeve is successively moved into engagement with
engaging parts on successive keys.

A



a groove is forned in the bore of the first tubular nepber and the S
~-anchoring nmeans on the tool body includes a ring carriéed about the toel ' .
body for rotation with respect thereto and circunferentially split normally
- ‘retracted | ocking neans carried within a groove about the ring for disposal
oppogire the groove in the first tubul aggnenber, and means carried by the

rlng which is responsive to well pressure transmitted through the tool body

"to expand the Iocking neans into the groove in the tubular nenber, after

the |l ocking neans is tt roove in t I St tubular menber,
‘whereby the |ocking n@ s ﬁhﬁgﬁé gﬁ?gﬁ%ﬂééﬁqaftﬁﬁ}gg I S groove
‘in the f|r522tumwemennyﬂxw as the tool body is ralsed 24 A tool of the

~character defined in ?f@&é@ g#gﬁ&hgdt?. %p%%rh o |@qrg@§ a surface.

hol di ng the Iocklng mears expanded upon er upwar nnvenent of the tool
body, wher efabm Tdnﬁ%@@%hﬁ@Qnibeb@nF@PFémédmeBQS A1 §hgi toeinkody
adj ust abl e gweii@esconnecting tubul ar well conduits, according-to Caiml

‘and substantlally as herelnbefore es h erenge to
acconpanyi ng dr awi ngs2 36 1§§p5$§Pgs%P8r%8§ ;ﬁdVo QFtﬁﬁ&ﬁ
ext endi ng owlmhtmaspewg.wmure¢mndmdta;raumﬁedenglaalglsp&ut nndmally

Substantal buepabeady SHRTEY elaoLabed ol Wleheuchital Riutcs anyi ng

drawi ngs. ar a use i n or et an offshore
wel |, accor &ing tf@rddausmlawmﬂgl 1:1191 9:991@1 im i‘-!?fl firsgy

tubular member, and

YR means carried by the ring which is responsive
| .to well pressure transmitted through the tool body to '
expand the locking means into the groove in the tubular
member, after the locking means is lowered past the
groove in the first tubular member, whereby the locking
means may be automatically forced out into the groove in
the first tubular member as the tool body is raised.

_ 24. A tool of.the charactef defined in Claim
23, wherein '
' the- groove in the ring has a surface holding
the 16ck1ng means expanded upon further upward movement
of the tool body, whereby fluid pressure may be relieved.

. 25. A longitudinally adjustable sub for
connecting tubular well conduits, according to Claim 1
and substantially as hereinbefore described with
reference to the accompanying drawings.

26. Well apparatus for use in longitudinally
extending or retracting well conduits, according to Claim
1 and substanﬁially and hereinbefore described with
reference to the accompanying drawings. '

o _ 27. Apparatus for use in drilling and/or
completing an offshore well, according to Claim 20 and
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'substantlally and herelnbefore descrlbed mnth reference to the acconpanylng
drawi ngs.  28. A nethod of dr|II|ng and/ or- conpleting a subsea’ wel |,

" according to Caim2l and substantially as herei nbef ore descri bed mnth
-reference to the acconpanying dramnngs : :

- 27

substantlally and herelnbefore descrlbed with reference
to the accompanylng draw1ngs. '

_ 28._ ‘A method of dr1111ng and/or completlng a
subsea well, accordlng to Claim 21 and substantially as

' herelnbefore described with reference to the accompanying

'-draw1ngs. '
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