WELL :APPARATUS This invention relates generally to well apparatus in which
the:lower end of an*upper tubular nember connected to an upper ;well pipe is
t ofbe connected to ‘or di:sconnected from-the upper end of-a | ower tubular
menber connected at 5 its lower end to a lower well pipe. Mire
particularly, i't relates to inproved apparatus of this type in which the

| ower tubular nenber is a so-called "backout sub" connected, at its | ower
end, usually by right-hand threads, to the | ower well pipe and having both
| eft - hand t hreads 10 t hereabout for connection with threads on the | ower
end of one upper tubul ar nenber which nmay be of opposite hand to those of

; the lower to permt.it to be released and raised fromthe |ower tubular

" ménber, in response to right hand rotation of the upper tubular nenber, and
: t hreads of the 15 sanme hand for connection with right-hand threads on the
‘| ower end of another upper tubular nmenber for use in tying the | ower

t ubul ar nenber and thus the | ower well pipe back to the head of the well.
In the drilling and conpletion of an.oil or gas well, 20 a casing string
may becone "stuck" or wedged in the well bore before it reaches the desired
depth. As a result, the upper end of the string is not at the proper
elevation to permt it to be suspended fromthe well head. This then -2-
requi res expensive and time-consumng renedial procedures in order to sever
the string above the stuck string portion in order to prepare the upper end
of the stuck portion for landing in the well head. 5 ~ Also, even if

the casing string is |lowered to fRELL ABBARARINYH properly suspended fromthe
wel | head, a portion

This i&V%ntion relates generally to well apparatus in
which the lower end of an upper tubular member connected to
an upper well pipe is to be connected to or disconnected

. from the upper end of a lower tubular member connected at

5 itsilower end to a lower well pipe. More particularly, it
relates to improved apparatus of this type in which the
lower tubular member is a so-called "backout sub"
connected, at its lower end, usually by right-hand threads,
to the lower well pipe and having both left-hand threads

10 thereabout for connection with threads on the lower end of
one upper tubular member which may be of opposite hand to
those of the lower to permit it to be released and raised
from the lower tubular member,; in response to right hand
rotation of the upper tubular member, and threads of the

15 same hand for connection with right-hand threads on the
lower end of another upper tubular member for use in tying
the lower tubular member and thus the lower well pipe back
to thé head of the well.

In the drilling and completion of an oil or gas well,

. 20 a casihg”string.may become "stuck" or wedged in the well

) bore before it reaches the desired depth. As a result, the

upper end of the string is not at the proper elevation to
permit it to be suspended from the wellhead. This then



thereqf may be perforated or otherwise damaged to the extent .that it must
be répl aced. This al so fequires expensive and tinme-consum ng renedi a
prdcedures in 10,  severing the string bel ow the danaged area and repl aci ng
it with another portion to permit the remaining portion to be tied back to
the wel | head. The assignee of the present application manufactures and
sell's equi pment which greatly sinplified these renedial 15 procedures by
installing the aforenentioned backout sub at a level in the casing string
ei ther above the portion nost |likely to be stuck or beneath the portion
nost likely to be damaged. Since the joints of casing making up the string
are usually nmade up with right-hand threads, the upper 20 portion of the
.casing may be rotated to the right to disconnect |eft-hand threads of the
“running tool fromthose of the sub w thout disconnecting other joints of
‘the casing, and the replacenent portion of the casing may be rotated to the
right to connect, the right-hand threads of 25 t he back t to those
of the sub, regat Fﬁﬁmﬁ*é%ﬂ§ 1ye s 2Rt NS TRPNSERARY | BFPG ﬂﬁﬁge 3§?$g
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of a subsea w#kent| tthat okt emustebe replaced. This also requires
expensive and time-consuming remedial procedures in
10 severing the string below the damaged area and replacing it
with another portion to permit the remaining portion to be
tied back to the wellhead.

The assignee of the present application manufactures
and sells equipment which greatly simplifies these remedial

15 procedures by installing the aforementioned backout sub at
a level in the casing string either above the portion most
likely to be stuck or beneath the portion most likely to be
damaged. Since the joints of casing making up the string
are usually made up with right-hand threads, the upper

20 portion of the casing may be rotated to the right to
disconnect left-hand threads of the running tool from those
of the sub without disconnecting other joints of the
casing, and the replacement portion of the casing may be
rotated to the right to connect the right-hand threads of

25 the tieback tool to those of the sub, again without
disconnecting other joints of the casing.

However, when a backout sub is lowered to a
significant depth, say greater than 1,000 feet,
particularly in a deviated well bore, it is difficult if

30 not impossible to transmit sufficient torque through the
' upper portion of the relatively thin-walled casing string
to make up and break out the threads. It is therefore an
object of this invention to pfovide apparatus of this type



5 practice to suspend an.inner casing string froman outer-casing string
at the "nudline" by neans of a hanger on the inner casing |lowerable into a
supported positicon within the outer casing supported froma conductor
extending into the well bore. The casing strings are tied back to a
wel | head 10 housi ng having a bore in which a hanger or hangers for one or
nore tubing strings are supported to suspend themw thin the inner casing
string. Upon | andi ng- of the tubi ng hangers, a bl owout preventer above the
housing is replaced by a Christnmas tree which is | owered onto the housing
by 15 means of a guide system which predetermnes its rotationa
orientation with respect to the housing and thus the casing strings
~connected to it. The upper end of each tubing string nust be vertically
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or more tubing strings are supported to suspend them within
the inner casing string. Upon landing of the tubing
hangers, a blowout preventer above the housing is replaced
by a Christmas tree which is lowered onto the housing by
15 means of a guide system which predetermines its rotational
orientation with respect to the housing and thus the casing
strings connected to it. The upper end of each tubing
string must be vertically aligned with a corresponding
passageway of the tree as the latter is lowered onto the
20 housing.

In many cases, such as the suspending of dual,parallel
tubing strings, it is necessary that each tubing hanger be
rotationally as well as vertically aligned with its
corresponding passageway in the tree. For this purpose, it

25 is common practice to provide a pin on one and a vertical
slot on the other of the hanger and bore of the wellhead
housing to receive the pin and thus rotationally orient the
hanger as it is lowered into supported position in the
housing bore. However, the mudline casing hanger at the

30 upper end of the inner casing string which is to be tied
back to the hanger in the wellhead housing, prior to
running of the tubing strings, is normally connected to a
housing in the outer"casing.string by a ratchet of some



t he housi ng. Typical equipnment of this type is shown, for exanple, in US
Patent No. 5,026,097, assigned to the assignee of the present application.
5.7 - It is therefore-'a further object of- this invention £o. provide
appar atus of the type above described, including a backout sub, which may
be used to permt the inner casing string to be | owered onto the nudline
hanger by a running tool which nmay “Be™ di sconnect ed therefrom w thout
10 di sconnecting the |ower end of the casing string suspended fromthe
mudl i ne hanger, and replaced by a tieback string to be |lowered with the
wel | head housing for connection to the nudline hanger wi thout rotation of
. the mudline hanger. This and other objects are acconplished in accordance
15 with the illustrated and preferred enbodi nent of this invention, by
© wel | appar atypewhizh requites, ati leasdti sowe takakibowke sedwrieadtnbeber sub
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to be lowered with the wellhead housing for connection to
the mudline hanger without rotation of the mudline hanger.
This and other objects are accomplished in accordance
15 with the illustrated and preferred embodiment of this
invention, by well apparatus which includes, in addition to
a lower tubular member sub connectible at its lower end to
a lower well pipe having vertically spaced, right- and
left-hand sets of threads within its bore, an upper tubular
20 member connectible to an upper well and pipe, having right-
hand threads at its upper end and means about the upper end
of the lower member sub for sealably interfitting with
means about the lower end of the upper tubular member when
the members are moved into end~to-end relation. More
25 particularly, a sleeve received within the bores of the
upper and lower tubular members to form a continuation
thereof is rotatable and vertically reciprocable with
respect thereto, and has threads thereabout which permit it
to be selectively connected to or disconnected from one set
30 of threads of the lower tubular member as it is moved from
one vertical position to another.

The apparatus further includes a torque tool adapted

to be connected to a string of drill pipe for lowering



-5- through the well pipe into engagenment with the sleeve in order to

i npart rotation thereto; whereby the sleeve may be connected to, or

di sconnect ed said one set of threads, and out- of engagement with the sleeve
t& permit it to be raised 5 - therefron1mhen t he sl eeve has been so noved.
Thus, the necessary torque is transmtted through the drill pipe rather
than the casing or other well pipe less.able to transmt the torque. Mre
particularly, the sleeve has an essentially vertical slot about its bore
and the torque 10 tool has a lug slidably engageable with and

di sengageable fromw thin the slot of the sleeve-in response to its
vertical novenent. The threads on the sleeve are |l eft hand and the one set
of threads of the lower tubular nenber are left hand to 15 permt
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The threads on the sleeve are left hand and the one
set of threads of the lower tubular member are left hand to
15 permit disconnection of the sleeve in response to right-
hand rotation. Alternatively, the threads of the sleeve
are right hand and the one set of threads of the lower
tubular member are right hand to permit connection of the
sleeve in response to right-hand rotation. More
20 particularly, however, in the preferred and illustrated
embodiment of the invention, the apparatus includes both a
first upper tubular member or running tool having right-
hand threads at its upper end for connection to a first
upper well pipe; and a first sleeve carried within the bore
25 of the first upper tubular member having left-hand threads
thereabout connectible to the left-hand threads of the
lower tubular member, when in its lower position, but
- adapted to be disconnected therefrom, upon raising of the
tool and rotation of the first sleeve in a right-hand
30 direction, as well as a second upper tubular member having
right-hand threads at its upper end for connection to a
second upper well pipe, and a second sleeve carried within

the bore of the tieback tool having right-hand threads



the ;oore of the tieback tool having right-hand threads -6- thereabout
connectible to the right-hand threads of the |ower tubular nmenber upon

| Gwering of the tonl -and rotation of the second sleeve in a right-hand
direction to nove it fromits upper to its lower position. In this
preferred 5 enbodi nent, both tools are of the sane construction, and each
of the first and second sleeves is rel asable fromthe tool in which it is
carried. As illustrated, in a first enbodi ment of the invention, the | ower
t ubul ar nenber conprises a back out 10 sub connectible to the upper end
of a lower portion of a casing string, the running tool is connectible to
the I ower end of an upper portion of the casing string, and the first
sleeve is carried within the running tool so that it may be raised with the
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10 sub connectible to the upper end of a lower portion of a
casing string, the running tool is connectible to the lower
end of an upper portion of the casing string, and the first
sleeve is carried within the running tool so that it may be
raised with the running tool from the sub and upper portion

15 of the casing string. More particularly, the tieback tool
is connectible to the lower end of a replacement upper
portion of the casing string, and the second sleeve is
carried within the tieback tool so that it may be moved
from its upper to its lower position in order to tie the

20 lower portion of the casing string back to the wellhead
through replacement string.

In accordance with another embodiment of the invention
wherein the lower tubular member is a mudline hanger having
a backout sub with right-hand threads at its lower end

25 connectible to an inner casing string to suspend it within
an outer casing string running tool as it is lowered into
a subsea well bore, connectible at its lower end to the
left-hand threads of the sub so that it may be raised from
the hanger. More particularly, the right-hand threads of

30 a tieback tool are connectible to the lower end of a
tieback pipe string which is adapted to be connected to a
wellhead housing at the water surface in which a tubing
hanger for suspending one or more tubing strings within the



30 .a tieback tool are connectible to the |ower end of a tieback pipe
string which is adapted-fo be connected to a well head housing at the water
surface i-n which a tubing hanger for suspending one or nore tubing strings
wit hin the -7- inner casing string is to be supported in a
predeterm ned, rotational orientation, and a neans about its lower end is
sealably interfittable with neans about t he upper end of the nudline
hanger, when |owered into end-to-end &8l ation 5 therewith. A sleeve is
carried within the tieback tool for relative rotation and verti cal

reci procation with respect thereto between upper and | ower positions and
has right- hand threads thereabout connectible to the right-hand threads of
t he nudl i ne hanger, upon | owering of the tieback 10 tool into engagenent
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in a right-hand direction to move it from its upper to its
lower position. Thus; the tieback string may be tied back
without rotating the hanger sub and thus its connection to
the mudline housing. o

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

FIGS. 1A and 1B are vertical sectional views, partly
in elevation, of apparatus constructed in accordance with
the first described embodiment of the present invention,

20 wherein an upper portion of a casing string is to be
replaced by another portion, and showing the running tool
at the lower end of the upper portion connected by the
first sleeve to the backout sub at the upper end of the
lower portion of the casing string so as to lower the lower

25 portion of the casing string into the well bore;

FIGS. 2A and 2B are views similar to FIGS. 1A and 1B,
but upon lowering of the torque tool into the first sleeve
to dispose a lug thereon within a slot in the first sleeve,
so that, upon rotation of the torque tool in a right-hand

30 direction, the sleeve is disconnected from the sub so that
the sleeve to be raised with the running tool and upper
portion of the string;



but upon |owering of the torque tool into the first sleeve to dispose a |ug
thereon within a slot in the first sleeve, so that, upon rot:ati.on:of the
torque tool in a right-hand 30 -direction, the sleeve is disconnected from
t ke sub so that the sleeve to be raised with the running tool and upper
portion of the string; -8- FIGS. 3A and 3B are views simlar to FIGS. 1A
and 1B and FIGS. 2A and 2B, but shoang Ihe tieback tool suspended fromthe
| ower end of the replacenent string and with the second sl eeve carried
thereon in its upper position and a 5 torque tool disposed with the
second sleeve in position to rotate it into connection with the backout

sub; FIGS. 4A and 4B are still other views simlar to FIGS. 1A and 1B,

FIGS. 2A and 2B, and FIGS. 3A and 3B, but upon rotation of the second

sl eeve with the tragguesioghd t3B Hre vibweaghelnarcaoneatsi t sa raghtaghand
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with respect to tREssupprrarehdBodre stdlduotiver piipgsofimilsubtoaFI®8d so as to
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rotation of the secon sleeve with the torque tool to
10 threadedly connect its right-hand threads with the right-
hand threads of the backout sub, and thus tie the lower
portion of the casing string back to the wellhead, and
following raising of the torque tool from within the
sleeve;
15 FIG. 5 is a cross-sectional view of the apparatus, as
seen along broken lines 5--5 of FIG. 3A.

FIG. 6 is a vertical sectional view of apparatus
constructed in accordance with the second described
embodiment of the invention wherein a wellhead housing has

20 been guidably lowered onto and rotationally fixed with
respect to the upper end of a conductor pipe of a subsea
well so as to éuspend casing strings connected thereto
within the well bore;

FIG. 7 is a vertical sectional view of the lower end

25 of the apparatus of FIG. 6 showing a mudline hanger at the
upper end of an inner casing string which has been
previously lowered into landed position in an outer casing
string by means of a running tool on a running string and
upon replacement of the running string with a tieback tool

30 . and a second sleeve suspended from a tieback string to
connect the string to the hanger in response to right-hand
rotation and lowering of the second sleeve; and



25 _,of the apparatus of FIG 6 showi ng a nudline hanger at the upper end
of ‘an inner casing string which has been previously |owered into |anded
pasition in an outer-casing string by neans of a ruhning tool on-a running
string and upon replacenent of the running string with a tieback tool 30
and a second sl eeve suspended froma tieback string to connect the string
to the hanger in response to right-hand rotation and | owering of the second
sl eeve; and -9- FIG 8 is an enlarg®d-vertical sectional view of a md
portion of the apparatus shown in FIG 7 showing the details of the
connection of the tieback tool to the upper end of the nmudline hanger. 5
Wth reference nowto the details of the above described draw ngs, the
apparatus constructed in accordance with the first described enbodi nent of
the present inverteoms s M%ak@e&h@&tlﬁaﬂﬂsécﬁibﬂalmb!lde of hamkeut sub 20
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into a well wlmhe theh fbrsthe desneibed anmthodiventn ofit etheagpnegef8. As
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t hough 10 21 of a casing string and having left-hand and right-hand

threads 22 and 23, respectively, about an enlarged diameter

portion of its bore. As shown in FIGS. 1A and 1B, the

apparatus also includes a running tool 24 which is

suspended from the lower end of an upper portion 25 of the

15 casing string and connected, in a manner to be described,
to the backout sub to permit the lower casing portion to be
lowered with the upper casing portion into a well bore such
as the inner diameter of an outer casing 26.

As previously described, this invention contemplates

20 that the casing string may have become stuck in the well
bore, before being lowered to full depth, and at a location
beneath the backout sub. Alternatively, even though
lowered to full depth, and subsequently cemented in the
well bore, the casing may become perforated or otherwise

25 damaged above the sub. In either event, it then becomes
necessary to remove the upper portion of the casing string
from its connection through the running tool to the lower
portion thereof in order to tie the lower portion back to
the wellhead by a replacement casing string portion.

30 As shown, the running tool 24 has its lower end
vertically slidably engaged with the sub to form a seal
therebetween, as it is lowered onto the backout sub. Thus,
the upper end of the bore of the backout sub has an



| owered to full depth, and subsequently cenented in the well .bore, the
casing may becone perforated or otherw sé 25 damaged above the sub. In
either event, it then becones necessary to renove the upper portion of the
casi ng strlng fromits connection through the running tool to the | ower
portion thereof in order to tie the Iomer portion back to the well head by a
repl acenment casing string portion. As shown, the running tool 24
has its |ower end vertically slldably gngaged with the sub to forma seal

t herebetween, as it is |owered onto the backout sub. Thus, the upper end of
t he bore of the backout sub has an - 10 - enlarged dianeter 27 adapted
to receive an extension 28 on the I ower end of the running tool which
carries seal rings 29 about it for engaging the enlarged dianeter bore
portion 27. dnlarged dfifmetieir€¥?Oaddpted@sCiebeive anhextéensiom@s baol s

nirect |y aainseled L e Bkl A RaRY BEATS cdo81 sk ShGE 30 W b
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sl eeve has ¥. left-hand threads 31 thereabout which, when the running

tool is fanded ogsth%rgqﬁgggi 5“5@5%?5%é&°””ﬁ§ﬁ§“’thdiﬂ& '%BblhaQQ t hr eads

22 of the sub as the"too | ef | ower the sleeve to its
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10 left~-hand threads 31 thereabout which, when the running
tool is landed on the backout sub, are connected to the
left-hand threads 22 of the sub as the tool is rotated to
the left to lower the sleeve to its lower position in which
its lower end abuts against shoulder 33 in the bore of the
15 sub. When these threads are backed off from the threads on
the backout tool, the first sleeve is raised to the upper
position shown in FIGS. 2A and 2B in which its upper end
engages a downwardly facing stop shoulder 32 in the bore of
the running tool.

20 The first sleeve is carried for rotation as well as

vertical reciprocation with respect to the running tool by

a pair of split rings 34 and 35 which are mounted within

grooves about the sleeve for extending into upper and lower

recesses 36 and 37 in the bore of the running tool. As

25 shown, these recesses are of sufficient length as to permit

the rings to move between engagement with their upper and

lower ends as the sleeve is moved between its upper and
lower positions. ' '

As will be appreciated, in use, the backout sub, first

30 sleeve, and running tool are preassembled in the position

shown in FIGS. 1A and 1B to permit the lower portion of the

casing string to be lowered into the well bore with the

upper portion thereof. When it is then necessary to back



20 .. The first sleeve is carried-for rotation as well as vertical
reciprocation with respect to the running teel by a pair of split rings 34
and -35 whi ch are nounted 'wi thin grooves- about the sleeve for extending into
Upper and | ower recesses 36 and 37 in the bore of the running tool. As 25
shown, these recesses are of sufficient length as to permt the rings to
nove between engagenent with their uppgr_and |lower ends as the sleeve is
noved between its upper and | ower positions. As will be appreciated, in
use, the backout sub, first 30 sleeve, and running tool are preassenbled in
the position showmn in FIGS. 1A and 1B to permt the |ower portion of the
casing string to be lowered into the well bore with the upper portion
thereof. When it is then necessary to back .out the upper portion of the
casi ng striogt the apgee paxxtion bdi thé athsimg b8rimg, reettpriveredsk ence

charact ef 4fnalcayld"ae! edit@ éhﬁ&feh;pgbgf girfb.kgnaépsh daddl ghgagement with
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thi s pur posthe asl@ssenin aixderveot inphrs| pight>handf eoketiiom &m thwper portion

of the BOregpleddgok &fécérlr@%\ean&%g ekdal PP ir¥Bndh O Whahdb Y2 SPr i ng-
pressed | ug 43 carrle o{%ﬁ&gtor ueto t he s 1 | sposed

opposi te t h@fstBe. PRS *t 00 %J§BgﬁaPPFggsﬁ'caﬂeeﬁﬁeﬂg§ah thereabout
whi ch nor mavveyt beaslusdeotas2 olg dorpedi in o tuppergngetion fnkhehboxe profile 45

in the bor eontKJ‘Q:i.%E@eé’feeMEB éﬂﬁseh?r fEEe {0 lanl éuévﬁ&’ﬁl@dsbhﬁg-pos' tion
opposite 15 uIder on

its upper eRE® ?%"réj(siu(?n 43 §aﬁﬁi%‘?s]?¥mﬁh(?e?:°?ﬂ8§g€‘g‘?%sé'ﬁ‘eﬁo% ﬁ sthe bore of
the sl adve Aisppsesh oppesitetth slot.

The torque tool also carries a cage or key 44
thereabout which normally assumes an outer position to
engage in a matching profile 45 in the bore of the sleeve,
when the torque tool is lowered to a position opposite

15 thereto. When the key is so engaged, a square shoulder on
its upper end lands on a square shoulder in a raised
portion of the bore of the sleeve in which the slot 42 is
formed. As known in the art, the use of such a key enables
the torque tool and lug to be selectively landed at the

20 desired location and then easily raised from within the
sleeve when they are forced to contract. As shown, the lug
is received in a cavity 44A in the side of the body of the
torque tool and extends into the slot through a recess in
the key.

25 As previously described and as shown in FIGS. 2A and
2B, upon rotation of the drill pipe and thus the torque
tool to the right, the first sleeve is in turn rotated to
the right to disconnect its threads 31 from the threads 22
of the backout sub, whereby the sleeve together with the

30 running tcol and the upper portion of the casing string may
be raised from the backout sub and lower portion of the
casing string.



formed. As known in the art, the use of such a key enables the torque tool
and Tug to be selectively |anded at the 20 desired | ocation and then
easily raised fromw thin the sl eeve when they are forced to confract. As.
shown, the lugis received in a cavity 44A in the side of the body of the.
torque tool and extends into the slotlﬁhrough a recess in the key. 25

As previously described and as shown i FIGS. 2A and 2B, upon rotation of
the drill pipe and thus the torque tool to the right, the first sleeve is
in turn rotated to the right to disconnect its threads 31 fromthe threads
22 of the backout sub, whereby the sleeve together with the 30 runni ng
tool and the upper portion of the casing string may be raised fromthe
backout sub and | ower portion of the casing string. - 12 - As

illustrated in széﬁn%@uieaB invhered, hespl oami m,si WHe® Othé Olowdr and

backout sub _20.are t t head, e K Kl

whi ch may bSaF%’é%ﬁ %mﬁoi* d?%ﬁ%‘( Ot %%@ ar? %ocggﬁln%ic ‘PS’% €%e Iovver
end of the Sheeyebhaadnt ac'é%‘FI’PR‘FI‘S}OP rsﬂovﬂﬂ%mPthecj&ﬁ@éFPéntWth t he
backout subthésrumnimge toeie2ef idecontutited tooth@4lowdie éndebg@cknhéool 50 is
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backout sub and secon sl eeve 52
10 havi ng rP@ﬁl‘Qﬁﬁnﬂ“’f'hre%ﬁjsi’B:?hleoFaﬁﬁkPﬁg ) W'?W‘H d:i‘?Plhéﬁd theeads 23 on
the bore of tibbatiackmdl ssb. fdudoweredn imieo caeetdbalhe rsliidablet ool, the

ti eback toog,_ g;ggﬂén@ LOLET Rt eq.n énAa sgﬁl 354 ?ﬂ"q( gl dg,myfgpgaged W th

t he enl arge neter portion at ackout sub, and
the second Seadiry 5‘21‘?"‘5 resperedti ’t"m ﬁnf’ h‘éaxfli"@(‘f‘aé‘k second sleeve 5
10 having right-hand threads 53 for making up with right-hand

threads 23 on the bore of the backout sub. Thus, as in the
case of the running tool, the tieback tool 51 has a lower
extension 54 sealably and slidably engaged with the
enlarged diameter portion at the upper end of the backout
15 sub, and the second sleeve 52 is carried within the tieback
tool for relative rotation and vertical reciprocation with
respect to it.
In the running-in position shown in FIGS. 3A and 3B,
the second sleeve has been moved to its upper position
20 where it engages the downwardly facing shoulder 32 of the
tieback tool, the sleeve being releasably held in the upper
position by means of the split rings 34 and 35 which have
been moved into the enlarged upper ends of the recesses.
A torgue +tcol 40, which may also be identical in
25 construction to the torque tool 40 used in backing the
first sleeve off of the backout sub, is shown in FIGS. 3A
and 3B to be lowered on drill pipe into engagement with the
second sleeve in order to rotate it to the right and thus
connect the threads 53 to the threads 23 of the backout
30 sub. Thus, in a manner previously described, the lug 43 on
the torque tool has moved outwardly into engagement with a
slot 42 in the profile in the upper end of the second



tool .for relative rotation and vertical reciprocation with respect to it.
In the runni ng-i:n pOSJtlon shown in FIGS. 3A and 3B, the second sleeve has
been noved to its upper position 20 where it engages the downwardly facing
shoul der 32 of- the tieback tool, the s|eeve being releasably held in the
upper position by neans of the spllt -rthgs 34 and 35 which have been nopved
into the enlarged upper ends of the recesses. A torque tool 40, which may
al so be identical in 25 construction to the torque tool 40 used in backing
the first sleeve off of the backout sub, is shown in FI.GS. 3A and 3B to be

I d on e e t he second sleeye in order to
otate it SeRterks %t 8 FRICLEIRA xdtadhon ReE i 1mRrESd e BrPeags 23 of
t he backout S@G°§Gbs TeNes to makenwmkhe phaepdas| y described, the lug 43 on
the torque tool hﬁstmvﬁ&éﬂdts\/\labdhﬁdlﬁ(h@%@@”ﬁﬁf mtﬂs?pcﬁ:ls‘ét t82 in the
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including the replacement portion, are cleared for flow
therethrough. The backout sub 20 will, of course, remain
within the casing string, so as to permit the replacement
15 casing portion itself to be replaced, if necessary.

As previously described, and as shown in FIGS. 6 to 8,
the well apparatus constructed in accordance with the
second embodiment of the invention is useful in connecting
the lower end of a tieback casing string 60 suspended from

20 a subsea wellhead 61 to a mudline casing hanger 62

supported within an outer casing 63 at the mudline ML (see

FIG. 7) of the well. More particularly, as shown in detail

in FIG. 7, and more particularly in Patent No. 5,026,097,

previously referred to, the mudline hanger 62 is supported

25 by means of a ratchet-type latch 64 expandable into grooves

. 65 formed within the bore of housing 66 connected as a part

of the outer casing 67 whose upper end is in turn suspended

from an enlarged bore of the wellhead housing 61 in

surrounding relation to the inner casing 60. The mudline

30 housing 66 is in turn supported by means of a collar 68

about it which is landed upon a shoulder 69 of the outer
conductor 70 disposed within the well bore and extends



wi thi.n the casing string, so as to permt the replacenent 15 . casing
porfion itself to-be replaced, if necessary. As previously described, and
as-shown in FIGS. .6:to 8, the well apparatus constructed in accordance wi-th
t*he second enbodi nent of the invention is useful in connecting the |ower
end of a tieback casing string 60 suspgnded from 20 a subsea wellhead
61 to a nudline casing hanger 62 pported within an outer casing 63
at the nmudline ML (see FIG 7) of the well. Mre particularly, as shown in
detail in FIG 7, and nore particularly in Patent No. 5,026,097, previously
referred to, the mudline hanger 62 is supported 25 by neans of a
ratchet-type |atch 64 expandable into grooves 65 formed within the bore of
housi ng 66 connected as a part of the outer casing 67 whose upper end is in

turn suspengsféhrdl9mena gdsatdef PeF supporienyetiderd 1heddi ieudihg N

surroundin el_at | to the | casing 60. The nudline 30 housing 66 is
in turn sug%%’rta%dhg)@lng%n&s]eso q'ggébl | ar 68 about it which is | anded upon a

shoul der 69 of MeFeoRrefidaady: cthezOPaPRsRRAR ofi edfth afhtheeinmerore and
ext ends and bouterrpoasihy s$trihgaosbt and EPrardipamhectgdt be welshgad f )
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71 and 72, FRAGRRSTNSER eschi RE Ab&siingeki ARt RUtERNGRSINGS RN ween each
of the i nnecorarebtedt &y caspasmadesiayy atonitectwspberyy endatsageivgbla its upper
end to sui t@%\gq\eﬂkw&%gﬁg?fitsﬁﬁédé%&h%'ﬁga ﬂéx&nésw%mmn wel |~ known

in the art. ower en connected by

nner “casing string,i
ri ght - hand IMrERILTY t ey dRUET R oPE othe eﬁ'ﬁ'ﬁ? €35 3stRRE Hwer end i s
seal abltg i ntenrfedtiedd by right-hand threads to the upper end of a

tieback tool ‘73 whose lower end is sealably interfitted
with the upper end of the mudline hanger 62, as shown at
73A in FIG. 7, and as will be understood from the foregoing
description of the first embodiment of the invention. When
15 the wmudline hanger and mudline housing are so disposed at
the mudline, the tieback tool is releasably connected to
the hanger by lowering of the sleeve 75 from its upper
position (not shown) to the lower position connecting the
threads 77 and 78 upon rotation of the torgque tool 79 in a
20 right-hand direction.

With their adjacent ends interfitted in the manner
shown, the tieback tool and mudline hanger are connected to
one another by means of a sleeve 75 having right-hand
threads 76 about its lower end connected to right-hand

25 threads 77 within the bore 78 of the sub, as shown in FIGS.
6 and 7. As shown in FIG. 8, and as will be better
understood from the detailed description of the first
embodiment, a torgue tool 79 is lowered on drill pipe 80
through the wellhead housing and inner casing string to

30 cause an outwardly spring-pressed lug 81 on its outer side
to engage within a slot 82 formed about the bore of the
sleeve of the tieback tool. Thus, as previously described
in connection with this second embodiment of the invention,



wi th.the upper end of the nudline hanger 62, as shown at 73Ain FIG 7, and
as will. be understood fromthe foregoing descrlptlon of the first

enbodi ment of the.invention. Wien 15 .= the nudline hanger and nudline
housi ng are so disposed at the nmudline, ‘the tieback tool is releasably
connected to the hanger by |owering afi§he sleeve 75 fromits upper
position (not shown) to the | ower position connecting the threads 77 and 78
upon rotation of the torque tool 79 in a 20 right-hand direction. Wth
their adjacent ends interfitted in the nmanner shown, the tieback tool and
mudl i ne hanger are connected to one another by neans of a sleeve 75 having
right-hand threads 76 about its | ower end connected to right-hand 25
threads 77 within the bore 78 of the sub, as shown in FIGS. 6 and 7. As

shown in Fl theSladvd 35 gattidie vithinrthedresoof thomilebacketool ed
descri ption,of H:{&Eu&h& q?%gg?d'ﬂ@ﬂt pedy ! %@u@eaoodn 916»fe4e‘a’vet{ﬁ€'%°“ drill

pi pe 80 through and i nner cause
an out war dl 9°§‘b?‘FWg’-‘br‘@s*§bdt‘F%ghm9% fxam opp ePPE?HePPﬁlEmgé“%t hin a
sl ot 82 for showmapoid itlee lbwer @adnricktedl pesitiain.t he ti eback tool. Thus, as
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I nventi on, afried wihin e tieback
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t he hanger #Whem timeyippave puesint ilowetadt tehthwm)pdssitilions| shwewncontket ed

posi tion. 5mudline rﬁ%gﬂi'eé{ﬁ@‘i%‘wlér 'J?\er L mhkh@@&%mmgl s made up
with the upger 5 ﬂﬂf t he, %nner C&Péﬂﬂ caS| str ék gn t hey have
been | owner eGFUPBERFRE FEOM: 16 RaYs REvHOVeRS ﬁaﬂé‘é IE2FOM8r  portion
of the Ji,cnnenlgamngtlstthmgauter casing string by means of a running
string connected to the hanger which supports the inner
from the outer string and having left-hand threads 90
connected to the left-hand threads of the hanger, as in the
case of the backout sub of the first embodiment. This tool
15 may be of the construction previously described in
connection with the first embodiment of the invention or of
more conventional construction. Upon right-hand rotation
of the running string, the tool is disconnected from the
hanger, and the tieback back string may be lowered into
20 connection with the hanger by means on the tieback tool and
its right-hand threads adapted to be made up with those of
the hanger.
As previously described, since the tie—back string can
be connected to the mudline hanger without rotation, it is
25 not necessary to rotate the wellhead 61 out of a
predetermined rotational orientation resulting from its
landing on the upper end of the conductor. Consequently,
a tubing hanger (not shown) from which two or more parallel
strings of tubing are suspended may be landed in the bore
30 of the wellhead housing in a predetermined orientation by
the engagement of a pin about the outer diameter of the
hanger with a slot 80 in the housing, as_shown in FIG. 6.
As will be appreciated from the foregoing, the upper



suspended fromit nmay be |lowered into the conductor casing, 10 along with |
the outer casing string by nmeans of a.running string connected to the
hanger which supports the inner fromthe outer string and having |eft-hand
threads 90 conriected to the | eft-hand threads of the hanger, as in the case
of the backout sub of the first embadjgent. This tool 15 may be of the
construction previously described in connection with the first
enbodi ment of the invention or of nore conventional construction. Upon
right-hand rotation of the running string, the tool is disconnected from
t he hanger, and the tieback back string may be | owered into 20 connection
with the hanger by neans on the tieback tool and its right-hand threads
adapted to be made up with those of the hanger. As previously described,
since the témt begktisd r i@l DR Rngranrexcterl tivid hemvadivene ANgde W t hout
rotation, 'Jt.m;egxt%g{\ i%Otiqe%%gggiaglgtht Br raQ:It afe%.st} @mi\ﬁu I%%a he61 out  of
a predeterm ned rotational orrentafion resulting fromits landing on the
upper end ofbagkeutoRtt AL mserlRnt A§scriked PRARGRF Cfotth¢hown) from
which two oinvantdopaialtredt ditr hagsbath ibhbghand threpasdand nmyetre | anded in
the borg 3%?nd)fth§rg§d%'ef4ﬁ%ﬁdiﬁ'%{§ Bgré,” il Eﬂ@t £E-RAafaOthAdYad 1 On by the
engagenent oOf, a pin ahout the quter dianeter, of the hanger with a slot 80
in the housP®9d £STBRAVAPIYE BRg 1B a Aarger diametsy doriien of dhe ne
f or egoi ng, bdre haar the riglt-haaddtbfeddw. nudl i ne hanger 62 of this
enbodi ment gf,4 he invention is identical with or at least simlar to the
"backout sub" of_the prior descriged, gbodinent of t invention in that it
has both right - FEP® Fﬁ?e&ffggﬁﬂgl tft"-l(i be a6 FH?'éarggsf SPERREIIN i ts bore,
with t e | eis -drmndvetliir addpted to attain all of the ends and objects
hereinabove set forth, together with other advantages which
are obvious and which are inherent to the apparatus.
It will be understood that certain features and
subcombinations are of utility and may be employed without
15 reference to other features and subcombinations. This is
contemplated by and is within the scope of the claims.
As many possible. embodiments may be made of the
invention without departing from the scope thereof, it is
to be understood that all matter herein set forth or shown
20 in the accompanying drawings is to be interpreted as

illustrative and not in a limiting sense.
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17 - WHAT IS CLAIMED I'S: 1. Wl | apparatus,

in

a

conprising a |ower tubular nenber connectible at its lower end to a | ower

wel | pipe and havin
t hreads wi tYHAT I8sC

vertically spaced, right- and left-hand sets

of

at its upper end to an upper mefl"pipe means about the upper end of the

| ower nenbe{ fO%mﬁS
end of the upper

and a asF-@E%‘é tr“é’t':‘é?‘v’e’ﬂewah FRNpeGt Hihe atotts HOveppeRd 94 | over

rel ation,
t ubul ar

10

15

20

ﬁ%@?&y Bhb}ié&?qtth nmeans about the | ower

10

are noved into end-to-end

nenbers to far lowerxondillngdipeoand having vertically spaced,

right- and left-hand sets of threads within its

bore,

an upper tubular member connectible at its upper end

to an upper well pipe,

means about the'upper end of the lower member for

sealably interfitting with means about the lower
end of the upper member, when the members are

moved into end-to-end relation, and

a sleeve received within the bores of the upper and

said

Well

lower tubular members to form a continuation
thereof and being rotatable and vertically
reciprocable with respect thereto,

sleeve having threads thereabout which permit it
to be selectively connected to or disconnected
from one set of threads of the lower tubular

member as it is. moved from one vertical position
to another.

apparatus as set forth in claim 1, including

a torque tool adapted to be connected to a string of

drill pipe for vertical movement through the
upper well pipe into engagement with the sleeve
in order to impart rotation thereto, whereby the
sleeve may be connected to or disconnected said
one set of threads, and out of engagement with
the sleeve to pefmit it to be raised therefrom
when the sleeve has been so moved.

gAIMED I8: boce, an upper tubul ar menber connectible



—_—
thereof and being rotatable and vertically 15 - reci procable with
respect thereto, said-sleeve having threads thereabout mh H ' Eﬂmuﬂ”u"'

be sel ectively. connected to or disconnected from one set ﬂu
lFower tubul ar nenber as it is noved from-one vertical position 20

to anot her. 2. Wl | apparatus as set forth in claim1l1, including a torque
tool adapted to be connected to a strisng of drill pipe for vertical

novenent through the upper well pipe into engagenent with the sleeve 5

in order to inpart rotation thereto, whereby the sl eeve may be connected to
or disconnected said one set of threads, and out of engagement with the
sleeve to permt it to be raised therefromwhen the sleeve has been so

noved. - 18 - 3. Vel | apparatus as set forth in claim?2, wherein the
sl eeve has an essentially vertical slot about its bore, and the tool has a
| ug slidably engageable with and 5 di sengageable fromw thin

the slot of the sleeve in response to its vertical novenent. 4. Wl
appar at us a%- setWelldr pRPayatYsan setyferth rin fdaimr 2adtheneinhe sl eeve are

| eft hand and Ol‘tﬁxeselleéfretﬁH&&ﬁSeﬁéeﬁmﬂlq\l\/@értBM aloreabeut attss | ef t - hand
to permt disconnectbgg #Jmesleeve I n response 5 to

ri ght-hand rotation apparatus as set forth in claiml, wherein the
threads of the sqf@evﬁ"‘a%ehlaisgl‘ﬂ R&ﬁd shidabpE cmgagepble HtdaAndf t he

| ower twgbul ar menber dieéngageable from within the slot of the sleeve
in response to its vertical movement.

4. Well apparatus as set forth in claim 1, wherein
" the threads on the sleeve are left hand and one set of
threads of the lower tubular member are left-hand
to permit disconnection of the sleeve in response
5 to right-hand rotation.

5. Well apparatus as set forth in claim 1, wherein
the threads of the sleeve are right hand and the one
set of threads of the lower tubular member are
right-~hand to permit connection of the sleeve in
5 response to right-hand rotation.

6. Well apparatus, comprising

a lower tubular member connectlble at its lower end to
the upper end of a lower well pipe and having
vertically spaced left- and right-hand threads

5 within its bore,

a first upper tubular member connectible at its upper
end to a first upper well pipe and having means
on the lower end of its bore for sealably
interfitting with means on the upper end of the

10 bore of the lower tubular member, as they are
moved into end to end relation,

a first sleeve carried within the bore of the first
upper tubular member for relative rotation and
vertical reciprocation with respect thereto



right-hand to permdt connection of the sleeve in 5 response to
right-hand rotation.-6. Wl | apparatus, conprising a |lo nmer
connectible at:its lower end to the upper. end of a Iomernm“‘mm“n”um
having vertically spaced left- and right-hand threads 5 '+ ¢ t % Within
its bore, a first upper tubular nmenber connectible at its upper end to a
first upper well pipe and having neang on the Iower end of its bore for
sealably interfitting with neans on the upper end of the 10

bore of the | ower tubular nenber, as they are noved into end to end
relation, a first sleeve carried within the bore of the first upper tubul ar
menber for relative rotation and vertical reciprocation with respect
thereto - 19 - 15 "~ between upper and | ower positions and

havi ng | eft-hand threads thereabout connectible to the |eft-hand threads of
the | ower tubular nmenber, when in its | ower position, but adapted to be

di sconnected therefrom upon raising of the first 20 upper
menber 1&nd rotati on BEtYeRN {RPReY spRAydOWRT 4 RAs§kdonanandi havingn, a second
upper tubul ar nenber leptwngid Rhtedllsi thergivute@dnhoctilsRe dwd theper wel |

' d havi I Lt | 25
nber11ting win sarot picha (A¥RaBTEeknk, 0Bk PbBAE Rbathak >

tubul ar nenber as t hEheRy dnbteqdleven RegitiRnendyteladartfd 94 € second
sl eeve carried w thi disdenrsatedothétefron;ompbn raising of the first

20 upper member and rotation of the first sleeve in
a right-hand direction,
a second upper tubular member connectible at its upper
end to a second upper well pipe and having means
-on the lower end of its bore for sealably
25 interfitting with said means on the upper end of
the bore of the lower tubular member as they are
moved into end-to-~-end relation, and
a second sleeve carried within the bore of the second
upper tubular member for relative rotation and
30 vertical reciprocation with respect thereto
between upper and lower positions and having
right-hand threads thereabout connectible to the
right-hand threads of the lower tubular member
upon lowering of the second upper tubular member

35 and rotation of the second sleeve in a right~hand
direction to move it from its upper to its lower
position.

7. Well apparatus as set forth in claim 6, wherein
the tubular members are of the same construction, and
each of the first and second sleeves is releasable
from the tubular member in which it is carried.

8. Well apparatus as wet forth in claim 1, wherein
each sleeve has an essentially vertical slot about its
bore, and including



upper tubul ar nmenber- for relative rotati-on ard 30 - vertical
reC|procat|on wit'h respect thereto bétween. upper and | b

havi ng ri ght - hand t.hreads thereabout connectible to the rgmmqm!'ﬂﬂ]‘m{mr
of the |lower tubul ar menber upon |owering of the second u s =
menber 35 and rotation of the second sleeve in a right-hand
direction to nove it fromits upper tggits |ower position. 7. Wl |

apparatus as set forth in claim§6, mhereln t he tubul ar nenbers are of the
sanme construction, and each of the first and second sl eeves is rel easabl e

fromthe tubul ar nenber in which it is carried. 8. Wl | apparatus as wet
forth in claiml1, wherein each sl eeve has an essentially vertical slot
about its bore, and including - 20 - atorque tool adapted to be | owered
on a string of 5 drill pipe for lowering through upper well

pi pe into and out of the bore of each sleeve and having a |lug slidably
engageable wthin the slot of each sleeve, when so dlsposed to permt the
sl eeve to be rotatEeraue toqls|adaptedr soude dowsredi AR & SGKLBYnAECti bl e at
its lows end to the ayipar pépd ﬁéraldviémgpehi:oﬁghaippkxca@mgpspel ng and

having vertically sp | &fd - o@@dPEIQBE Rl tdy Sgleeve and about

its bore, a running tool connectihble at S to the | ower end of
an upper portion of tha¥idgspnipgshidgb éﬁde’l’ﬁﬂd & menéw& FePtically

sl idably of each sleeve, when so dlsposed, to permit the
sleeve to be rotated.

9. Well apparatus, comprising

a sub connectible at its lower end to the upper end of
a lower portion of a casing string and having
vertically spaced left- and right-hand threads

5 about its bore,

a running tool connectible at its upper end to the
lower end of an upper portion of the casing
string and having a lower end vertically slidably
engageable with the upper end of the sub to seal

10 between them,

a first sleeve carried within the running tool for
relative rotation and vertical reciprocation with
respect thereto between upper and lower positions
and having left-hand threads thereabout

15 connectible to the left-hand threads of the sub,
when in its lower position, but adapted to be
disconnected therefrom, upon rotation of the
first sleeve in a right-hand direction, whereby
said first sleeve may be raised with the running

20 tool from the sub and upper portion of the casing
string,

a tieback tool connectible at its upper end to the
lower end of a replacement upper portion of the
casing string and having a lower end vertically

25 slidably engageable with the upper end of the sub
to seal between them, and



engggeabl e wi th the upper end of the sub to seal 10 ' bet ween
them a first sleeve-carried within the running tool forulmmmmu“mlaﬂm)n
and vertical reciproecati-on with respect thereto between

positions and ~ having left-hand threads thereabout*15 *+ " 5 *
connectible to the left-hand threads of the sub, when in its |ower
position, but adapted to be disconnected therefrom upon rotation of the
first sleeve in a right-hand directi?w%1Whereby said first sleeve may be
raised with the running 20 tool fromthe sub and upper portion

of the casing string, a tieback tool connectible at its upper end to the
| oner end of a replacenent upper portion of the casing string and having a

| ower end vertically 25 sl i dably engageable with the upper end
of the sub to seal between them and - 21 - a second sleeve carried
within the tieback tool for relative rotation and vertical reciprocation
with respect thereto between upper and | ower positjons_30 and

having right - Raf§cond (BiegKke cargdpdaBotinin othrctighack $oele £PFgNt - hand
t hreads of the sub, mgEtivewsstatgon ahdeveirtdbal kedciphrocatborend&enent with

the sub and rotati on.QfpddtCtREFAY] LELGEYS Uppe? AAdIbwlRNSbSAiIYi®RLI ON Lo nmove

It fromits upper 35 to iLts | ower position. 10. \Vell apparatus
as set3%orth in clai 9, Wﬁﬁ?ﬁ?rltqﬁgh%GHﬁP¥S tovieadfid + FREEEAPWECl are of

t he sanme constructi oeonnentible to the right-hand threads of the sub,
upon lowering of the tieback tool into engagement
with the sub and rotation of the second sleeve in
a right-hand direction to move it from its upper

35 to its lower position.

10. Well apparatus as set forth in claim 9, wherein
the running tool and tieback tool are of the same
construction, and
each of the first and second sleeves is releasable
5 from the tool in which it is carried.

11. Well apparatus as set forth in claim 9, wherein
each sleeve has an essentially vertical slot about its
bore, and including
a'torque tool connectible to a string of drill pipe
5 for lowering and raising through each of the
upper and replacement upper portions of the
casing into and out of the bore of each sleeve
and having a lug slidably engageable within the
slot of each sleeve, when so disposed, to permit
10 the sleeve to be rotated with the drill pipe.

12. Well apparatus, comprising
a mudline hanger including a sub connectible at its
lower end to an inner casing string to suspend it
within an outer casing string within a subsea
5 well bore and having vertically spaced right-~ and
left-hand threads within its bore, whereby



each of the first and second sleeves is releasable 5 —— fromthe
tool in which it is.carried. 11. Wel| ‘apparatus as set forth_i i

wherei n each sleeve has an essentially vertical slot aboutp“ E‘U‘mﬂm‘m‘m‘“
including a torque tool connectible to a string of drill pi DL Mmoo s o+
for lowering and raising through each of the upper and replacenent upper
portions of the casing into and out Bf the bore of each sleeve and having a
| ug slidably engageable within the”s 4t “of each sl eeve, when so di sposed,
to permt 10 the sleeve to be rotated with the drill pipe. 12,
Wl | apparatus, conprising a nudline hanger including a sub connectible at
its lower end to an inner casing string to suspend it within an outer
casing string within a subsea 5 wel | bore and having vertically
spaced right- and left-hand threads within its bore, whereby - 22 - the
I nner casing and hanger nmay be | owered into suspended position by neans of
a-running tool releagsably connectible to the left-hand threads 10

of the sub, a ttBBad®resolcasiidectndhl Bangehn Wa¥nRl 16vered AnkRi ng t ool

to the |l ower end of susgpesidedk ppispeéishr bpgmelnshofs aadapinddgt dobd connect ed

to a well head hOUSirEbié&éM%ﬁQhcénﬁé@%iﬂieh%ﬂg%hefQéfﬂfhand threads

suspendi ng one or nore tubing strings wthin the inner casing string is to
be sudﬁbrted in a pr & f*Red, rotational orientation, nmeans on the | ower
end of the tiebacktial@icknhtedl w@ponectible, upon renewal of the

running tdol, to the lower end of a tieback pipe
string which is adapted to be connected to a
wellhead housing in which a tubing hanger for
15 suspending one or more tubing strings within the
inner casing string is to be supported in a
predetermined, rotational orientation,
means on the lower end of the tieback tool which, upon
lowering of the tieback tool, is adapted to
20 sealably interfit with the upper end of the
hanger sub when the tool is lowered into end-to-
end relation with the sub, and
a sleeve carried within the tieback tool for relative
~rotation and vertical reciprocation with respect
25 " thereto between upper and lower positions and
having right-hand threads thereabout connectible
to the right-hand threads of the sub, upon
lowering of the tieback tool into engagement with
the sub and rotation of the sleeve in a right-
30 hand direction to move it from its upper to its
lower position.

13. Well apparatus as set forth in claim 12, wherein
the sleeve has an essentially vertical slot about its
bore, and including
a torque tool connectible to a string of drill pipe
5 for lowering and raising through the tieback
string into and out of the bore of the sleeve and
having a lug slidably engageable within the slot



| oner,ing of the tieback tool, is adapted to 20 ' sealably —
interfit with the upper end of the hanger. sub- when the tool is |owere

end-to- end relation-with the sub, and a sleeve carried wthémul\ﬁ“ !m%mi \“\ :
tool for relative rotation and vertical reciprocation with r

t heret o between upper and | ower positions and having right-hand threads

t hereabout connectible to the right-hand threads of the sub, upon | owering
of the tieback tool into engagenentﬂma?h‘the sub and rotation of the sleeve
inaright- 30 hand direction to nove it fromits upper to its
| ower position. 13. Well apparatus as set forth in claim 12, wherein the

sl eeve has an essentially vertical slot about its bore, and including a
torque tool connectible to a string of drill pipe 5 for

| owering and raising through the tieback string into and out of the bore of
the sl eeve and having a lug slidably engageable within the sl ot - 23 -
of the sleeve, when so disposed, to permt the sleeve to be rotated with
the drill pipe. of the sleeve,-q_en so disposed, to permit the

sleeve to be rotated with the drill pipe.



