G HANGER LANDI NG AND ORI ENTI NG TOOL 5 Thi's i nventi on r’e@a\ﬂg‘ﬁ%\l

§. hanger |andings and orienting tools for subsea wel | heads. The-
| & g of tubing hangers fromfloating 10 platforms is difficult as .=
t h§ oul der on the hanger is often jarred on the seat as the result of the
heaving of the platform Oientation of dual string and nultiple string . a
tubi ng hangers is difficult when the outside dianmeter-of the tubing
hangeris | arger 15 than the conventioenal orienting bushing which moﬁ

pass through the, blowout preventer stack and the well head. U S. Patent
Specification No. 3 638 725 di scl oses a tubing -hanger having a slidable

sl eeve which isypPRd BANGER LARPINGCARY' ORIENINE! @¥DEI Ny a seal to the
passageway connUnrCarrng‘$TTWﬁ11ﬂ?ﬂ7ﬂTﬁT‘“"Tﬁ‘rﬁE‘EXTET|or of the hanger

mandrel . U.S. Patent Specification No. 3 661 206 discloses a dual string

t ubi ng hanger which provides for running, |anding, pressure testing and
-2- .l ocking the hanger down all in one trip. U S. Patent Specification No.
3 688 841 discloses a mul'tiple string tubing hanger having a running tool

which is .

5

ihis invéntion'relates to tubing hanger landings
and orienting tocls for subsea wellheads.
'The landing of tubing hangers from.éloating
10 platforms is difficult as the shoulder on the hanger
is often jarred on the seat as the result of the
heaving of the platform. Orientation of dual string
and muléiple stringjtubing hangers is difficult Qhen
the outside diémeter of the tnbing hanggr_is larger
15“ than the conVentionai-orientiné bushing which would
pass through the blowout preventer- stack and the
wellhead. | |
'Q U.s. Patent Specification’No.'3 638 725 discloses |
a tubing haﬁger having a.slidablg sleeve which is used
20 | for the purpose of providing a seal to the passageway
communicating from the interior to the exterior of.the
hanger mandrel. U.S. Patent Spec;fication No.
3 661 206 discloses a dual string tubiné hanger which

provides for running, landing, pressure testing and




‘oriented withH respect to the blowout preventer. US. 5 Pat ent
Specification No. 3 807 497 discloses a tubing hanger utilizing an in
-cammi ng spool for providing proper orientation for the nultiple stri
U. S." *Patent Specification No. 4 067 062 provides keys on the exteri
hanger for orientation. 10 The present invention provides
roved tool for lowering a tubing hanger into position in a well
‘that- the tubing hanger is oriented proeperly and is provided with a
cushi brted or soft |anding while inparting mni mum novenent to the stated
seals. 15 lockiAgcahdi hangert down eddntin nenttrdp 4 hdr.aJ Pgrent ded a
tubi ng hanger | anding and orienting tool for a subsea wellhead, conprising
a tubul ar mandr Speciddcation donndctbis®g 84di dl irsnldrsals teo multhilpley hanger, a
‘tubul ar sl'eeve surroundi ng said nandrel and spaced 20 outwardly
therefromto deSitddng &EREHASr hangesh anday, aarusniaghdlodowhiahiliys f aci ng

'seat on said sleeye for egg ging a Iandiggqshoulder within the subsea
vel | head, downwlFdeR&ESan#, FeSpes iR ie Rlatorts Arevaddre afl«<t- sai d

s e, "SR St B o e Y U G LR T
pressure in sai f§,6H3Y Gk 1192948 8" 1522 /nd9 diuiind LA W r |

providing proper orientation for the multiple strings.

bore so

U.S. Patent Specification No. 4 067 062 provides keys
on the exterior of a hanger for orientation.
10 | Thé'present'invention'provides an improved tool
. for lowering a tubing hanger into poSition'ih a well:.
bore éo;that the tubing héngér'is oriented prdpefly
and-is provided with a cushioned or soft landing while
imparting minimum movement to the stated éealé.
15 According.to-the present invention there is
provided a tubihg hanger landing and orienting tool
.for a sybsea wellhead, comprising a'tubular mandrel,
means-for-gonnec;ing said mandtel to a tuBing Hanger,
a tubular sleeve sufrounding said mandrel and spacea
20 outwardly therefrom to define a chamber therebeiween}
an external dowﬁWardly'facing'seat on said sleeve fof__
engaging a 1anding shoulder within the shbsea - |
wellhead, downward movement of said mandrel Qithin
said sleeve after said sleeve seat enéages the landing

25 shoulder reducing"the'volume of said chamber, a liquid



lL4/mone enbodi ment of the invention the mandrel includes a pressure

yonsi ve extendi ble |ug which 5 cooperates wi.th a cam and sl ot
jjace in an orienting spool to rotate the hanger to the proper positigR.
pressure of liquid in the cylinder devel oped by | anding of the sleeve

is transnitted to the extension in the |ower portion of the nmandrel. The
pressure is 10 controlled to assure that the lug is.engaged wthin th
orienting spool cam and siot3and to allow a gradual | owering of the han

onto the internal head seat, The inven

15

e describ by way of

naEmi em rﬁ%ﬂ%‘&ﬁa‘méf%féh%% £BS, RESERLERLA) I g

. draw ngs. n.th u C C of the inproved -
devi ce Sih& ?ﬁn ékﬁﬁ % %éﬁ f%§|§§nF§3ePéhsg?ose to anBOS|t|on
of sealing t_*f%tub' "B Bfln enogothe inybAc36A th8 hBRayehl head; Figure 2

&~

IS an elevat I'ew o |ng hanger running tool as it is belng | ower ed
t hrough £é YedPohdevehertedraibiet hagt aalicapproaching the
~shoul der seat mhlc é%% p05|t$%ned bel ow the 25 - s ball joint or flex

g oi nt a%&éeéén?eé Opif 4 heal! SM@US1ot BuEFEBEEinShACKrienting

10

spool to rotate the_hanggr to the proper position.:.
The pressure of liquid in the cylinder developed by
1anding of.£he Sleeve is transmitted to the extensién-
in the lower portion.gf the mandrel. The pressure is
controlléd to assure that the_lug is engagéd withip

the orienting spool cam and slot and to allow a

‘gradual lowering of the_hanger onto the internal head

sea_t .

15

20

25

The invention will be described now by way of
exémple only_withhparticular reference to the
accompanying drawings. In the d;awings:

Figure 1 is a schematic view of the improved -

‘device of the present invention as it is being lowered

close to a position of sealing the_tubihg hanger on
1ts seat in the wellhead; '

Flgure 2 is an elevation v1ew of a tubing hanger

running tool as it is belng 1owered through a blowout

preventer with the shouldér on the tool approaching .
the shoulder or seat which is positioned below_thg

ball.joint or flex joint and at_the top of the blowout



-

g

‘Figure 3 is a sectional vieM/iIIustréting t he connection of the inbroved'
~tool of the present invention to a tubing hanger illustrating the Iatchedi ™~
position; Figure 3A'is a viewsinmlar to Figure 3 but show ng the unl at Gy
‘position;, Figyre 4 is a transverse sectional view of the tool taken alo _,i?
line 4-4 in Figure 3; 10 Figure 5 is an elevation view of tha/’
L%proved tool of the present invention showi ng the |anding of the tool
shoul.der on the riser flex joint shoalder and the orienting l'ug positioned
in thesorienting spool; Figure 6 is another simlar elevation view 15
illustrating thepeedenytef stackhfienting lug into the slot at the | ower end
of orienting helix which assures the proper positioning of the hanger and
with the tool conpl etBlguiewdrisl,aaseictiouat view adhbusbratliagathen view
-illustrating 20 the position of the tool preparatory to retrieval of
the tool. The preerpectier afjshehbpprovedi 5epLsof the Prasent is being
| owered into and_.through bore B of a bl owout Ereventer_stack S, 25
As shown schenatir¥gnyion 0 @ kubingchanger Ti{lustrating the latched
' 5 positiony '
Figure 3A is a view similar to Figure 3 but
showing the unlatched position;
Figure 4 is a transverée sectional view of the
tool taken along line 4-4 in'Figure 3;
10 Figure 5 is an elevation view of the improved
tool of the present invention shdwing the landing of _
the tool shoulder on the riser flex joint shoulder and
‘the orienting lug positionéd in the orienting spool;
FPigure 6 is another similar elevation view
15 illustrating the entry of the orienting lug into the
slot at the lower end of orienting'helix which assures
the proper positioning of the hanger and with the tool
completely lowered, and
Figﬁre 7 is another elevation view illustrating
20 "the position of the tool preparatory to retrieval of
the tool. |
The présent tool T is shown in Figures 1 and 2 as
it is being lowered into and through bore B of a
blowout preventer stack S.

25 - .- As shown schematically in Figure 1 the tool T is



-Aa - lowered on running string R - with hanger H supported thereon and
. phng string 8 extending bel ow tubing hanger H throughout bl owout
EYenter stack S into wellheadW Wellhead Wincludes internal shoul der<9
onto which hanger Hwll be soft |anded as hereinafter -descri bed. "

e soft landing is acconplished by providing running -5- tool Twth a -
tel escoping joint which is adapted to engage the internal upwardly facing
shoul der 10 and then | ower_lagnger H onto shoulder 9. Internal upwardiy . -

facing shoul der 10 is positioned below the ball or flex joint of a risér.
pi pe. TopbwdrédCbhdesnhofy 28rihgCh,i vithAcuaadely H eupporcwd rol | ed | at ch
nmeans L (Figs. 3 and 3A) to hanger H, running string R, mandrel 16 '
connect eghépedwdynd 2tabiingxsendngg8upwaeddynghbed owf rtadniagd sl eeve 18
~surrounding the upper end of nmandrel 16. Body 12 has an enl arged centr al
“portion Rénget hHr theeeghubnbdawovtdprenenset BS&@ickg Sodtnk dly. Piston 24
is. positioned in bore 26, which extends inwardly fromrecess 22, and is
connect edleblhead Wg tWediheadi Wyingdudes dptexgado shouldardd rod 28 and is
osi ti oned between shoul der 34;?2gep§%%%n1%ﬁd%% %29%4%é¥ég}ég%|nmardly and

S hus ur genke i ehichghepgesol Bl
| described. _

The soft landing is accomplished by providing:

running




retracted position within recess 22 as shown in Figs.2 and 3. Oienting lug = .
30, when extended as showwin Figs. 5 and 6, is positioned to coact with-, N
-prienting helix or i nt er nal camtrack g6 on the interior of the orlentln
spool 38 bel ow t he "bl owout preventer stack S and above the wellhead W

Hel i x 36t661VQSWQQHnE@EQr@eéﬁﬁﬂh jgihérﬁﬁﬁéhsig'gag te80kB! cABAdE the
A b,

nimates-in vertical slot 40. ereinafter describ when ori"enting | ug

30 reathesterakl4Qpharadly Hdoﬁir@ iHEErad® 10 Safd OBREnPPSWwEORahaed andi ng.
Li qui d~under pressure is de- livered to bore 26 behind piston 247t hrough

passage drtoVRBuldeer 9t.hi Intedsl aipwardiyi fa€Dhgt Sheutaseneot he force of
~spring 32 and the friction resisting the novenent of piston 24, piston 24

and ori epdshyibngd3bedow rahecballl iy Eleax t @ipOSOE &i phsépowtipen Fig. 4.
Conversely, spring 32 retracts piston 24 and orienting lug 30 when the
force ofTepliTNgifeladesedwdyhd2pmisisal eid cseeuved pbpt pemddeandntire Ifledct i on
force. Sleeve 18 surrounds the upper end of mandrel 16 and is held from

sl i di ng ¥atelh meansok (Eidssl 31and, e thdmpgent Hpof rupningi s§ringy R4,
which i's positioned partly within a groove in the interior of sleeve 18.
EnIargedﬁﬁ@dn%loﬁstﬁ@nﬂss§ﬁdeﬁpehQ§Y(ﬁzrﬁﬂﬁk%ﬁtQEﬁﬁas uppardlyf thexle—rings
48 whi ch_seal against interior surface 50 of sleeve 18 and enl argenent 52
on the 155@R apdcplepver 18 suyromnding £heYPRer sed angénéﬂe%hﬂ@h seal

agai nst the exteri urface 51 of mandrel 16.
g 3 ?2 as an enlarged central portion 20 with recess 22

on one side thereof facing outwardly. _Piston 24 is,pOSLtiohed
'in bore 26, which extehds inﬁardly from recess 22, and is
- connected by rod 28 to orienting lug 30. Spring 32 surrounds
rod.28 and is positioned between shoulder 34 and piston 24 to
urge piston 24 inwardly and thus urge orientihg lug 30 to its
retracted position within recess 22 as shown in Figs. 2 and 3.
| 0rientin§ lug 30, #hen extended as shown in Figs. 5 and §,
is positioned to coact with orienting helix or internal cam
i track 36 on the interior of the orienting spool 38 below the
blowout preventer ‘stack S and above the wellhead W. Helix 36
.. curves downward at both sides from its highest point and ter-
minates in vertical slot 40. As hereinafter described, when
-orienting lug 30 reaohes slot 40 hanger H is oriented to its
proper position for landihg. Liquid under pressure_is_de-
livered to bore 26 behihd piston 24 through oassage 42, When-
ever this pressufe_is sufficieht to overcome the force of -
_spring 32 and the friction fesistihg the movement of piston 24,
piston 24 and_orienting lug 30 are moved outward to the posi-

tion shown in Fig. 4. Conversely; spring 32 retracts piston 24



‘rface 50 is spaced fromsurface 51 to prOV|de annul ar cham ber 56 above
Nergenent 52, bel ow enl argenent 46 and between sl eeve 18 and nmandrel 16.
only communication with cham ber 56 is through port 58 which is in <
nication with line 60. Lr§e 60' extends fromrelief valve 62, past 7 -
port 58, and to_relief valve 64 which is posjtioned on baody 12 in

AR kSRt g W ke 39s¥hge the EeresyCHEROMEIN £ 28SeRABH thgssage 42 and O

through passage 68 to line_70 ich e ends to bl eed valve 72 at the-
Qﬁ%%%ﬁ? gﬁﬁé%d%? PASERN; R4 ggeFQSd 3 ion £PECSe 18 tapers domnmaﬁdr
and outward and is ad ted 0 en e and at on sghglder 1Q bel ow the

rlser%d%ﬁy?cﬂ tsufﬁﬁ eh§§ rﬂéﬂQE? & #BHaifing ring 44
BRI, Ao, 51 L8 ?aﬂa%g”%r”ﬂ%ﬁ' W%ﬁﬂ?%%ﬂ%&"—ﬁ?%@?@& Y aran
TSR elhe 8?2 StpABn B BeSii oI BRIy w EUALACE bEFe 7 Ve em
Q'E‘fo er e%t I a prfg:s%rgggﬁgél \]/'gl'sglﬂgg'f léié"ﬁ 4%%0 ’Sgil“,‘éouaP%g\tm; .I od/er .'p'r es-
SHTeRidE IF SRIGLREI 15 haaC AR ﬁ%é%ﬂ3r%%§%A¥?%ﬁtggsE%?s&t132 76 whi ch
Ia%a;.%%@rﬁwéri& Pegs2uEEs S0l b B1eE s Hha SipaFgendhc 52 on

the lower interior of sleeve 18 has a pair of seal rings 54

&hich seal against the exterior surface 51 of mandrel 16..
Surface 50 is spaced from surface 51 to provide annular cham-
‘ber 56 above enlargement 52, below enlargement 46 and between
sleeve_ls and mandrel 16. The only communicetiqn with cham-
ber 56 is threugh port 58 which is in communication'wifh line 60.
Line Gd;extends'from relief valve 62, past pert 58, and to
relief,valve 64 which is positioned on body 12 in communidatibn
with passage 66. Passage 66 communicates with passage 42 and
through passage 68 to 11ne 70 which extends to bleed valve 72
at the surface. Shoulder 74 on the upper exterlor of sleeve 18
tapers downward and outward and is adapted to engage and seat
‘on shoulder 10 below the riser flex joint.
Chamber 56 has its maximum size when #etaining ring 44
rests on the upper end of mandrel 16. Chamber 56, lines 60,
and 70 and passages 42, 58, 66 and 68 are filled with liquid to
provide a hydraulic system free of gases. in a preferred
emquiment; surface relief valve 62 is set to relieve pressure..
‘ differentials above a preselected maximum sYstem pressure} such
as 1,000 psi; Relief valve 64 is set to a lower differential .

pressure than.valve 62, such as 500 psi, so that a lower pres-



surrounds piston 76 and is within annul ar body sub 80. .Sl eeve 82 ext<:§%;§D.i
fromw thin the interior of sub 80 and sur- rounds extension 84 of pi i
' {6. The | ower end of'piston‘extension_ 4 is tapered at 86 to engage |atch
ring 88 so that downward nmovement of pfston 76 and extension 84 forces

TR LR o L RRSEel S Rl S 0

in Figr 4.6 ;&% - body sub 80. Latch L is supported from body 12
by tu%drg?'n%e(r;%bre%@%l C é’?s??hr_eaded into body 12 and includes flange 94

on whi ch MousyJuih 96 deSlifown ISk IYs 963! RS 1AUIRGIEL DisddH ofs L and

‘tube 98. Full comrunication to Ing strings | ow harig

provi dedyhhepudly pchsHe t@d! Sro3ssPE8SwillianenkfmedXt7and tdHOMMEY t e
body 12 and body sub 80 to connect to oppo- . site sides of piston 76 in

chanber g8rrbandRergildtyh 10dnd is wetrbadahAuluki Rediangsy dé.at the
surface and | owered through a riser (not shown). As hanger H and tool T are

run throsjkekieodule yitendnt fromowttivishehedehtéfiappofacduls shatd esun+
seat 10. During lowering, bleed valve 72 is closed and chanber 56 is
conpl et ekpundlsl ektsndion 84 tabl pistoni 86 . WiZhes lowedeend) chgaigeorseat 10
further novenent of tool T causes mandrel 16 to slide downwardl:y through
sl eeve 1extenisiomp\Bdheis tapexed ate8@otanengiagehdaiteh 3dngudd rgp tthat
liquid therein through port 58 and Iine 60 to relief valves 62 and 64.

Rel i ef vépwawesrdhmavenant oheobstenu7é and| exgepsion 84 forces latch

ring 88 into grOOVe 90 in hanger H as shown in the left side of
Fig. 3 to complete the connection between tool T and hanger H.
Bolts 91, shown in Fig. 4;'secure body 12 to body sub 80.

Latch L is suppbrted £rom body 12 by tubular member 92 which is
threaded inﬁo body 12 and includes flange 94 on’which hous-

ing 96 rests., Housing 96 provides‘support for latch L and

tube 98. Full communication to the'tuSing'strings below hanger H
is provided through tool T. Suitable passages 100 and 102

extend through the body 12 and body sub 80 to connect to oppo-
site sides of piston 76 in chamber 78. -

In operatidn, tool T is latched to tﬁbing hanger H at the «

surface and lowereé th:ough_a risér {not shown). As hanger H

and tool T are run through blowou# preventer-bore_B shoulder 74
approaches éhoulder or seat 10. .During.lowering; bleed valve 72
is closed and chamber 56 is completely filled with a sﬁitable
- liquid. When shoulder 74 engages séat'lo further movement of
tool T'causes'mandrel l6 to slide downwardly through sleeve 18.
‘This movement reduces thé volume of chamber 56 pumpiﬁg the

liquid therein through port'58 an& line 60 to relief valves 62

and 64. Relief_valve 64 opens when the pressure in lire 60



- 8-
|

reaches the pressure setting of relief valve 64. . The liquid pressure
xerted through relief valve 64 and |ine 66 to be exerted on piston 24.
Causes orienting lug 30 to be extended. - Further downward 5 L
ment is cushioned by the pressure build-up in chanber 56 which is ‘

A

relleved t hrough relief Va|Vﬁ 62 when it exceeds the setting of valve 62.

The upperward pressure withi

chanber 56 is exerted on the enl argenent 46 \J

to sl ow témchimsntlze dpdéssure sevbingt off reddefTvaddenddger The Also -
orienti ﬂﬂu{;&’%ﬁg QﬁP&twgeiég%éomraagﬁnga%éfovaqw 8% eld x 36 e

causes too

an er Hto be rotated to the proper position for Iandlng

whi ch |slkn§e§$nﬁ@db%ye¥ﬁgt3® eRgRyPkENi R4s| ofhi§. CANESS anding is conpl ete

15

spring 32 to nove

@éf‘&dtifﬁéV£u52308t6pseeéxt;enaleaed pu@&aerredfowwaamdston 24 al'l ow ng
tracted posi tions.

i-sto to the
Ifter Id%%ﬁ?@ﬁ?ﬁe%guF%sabﬂP?gdethﬁgﬁrFﬁguEﬁob&léﬁﬂuﬁ M® 1ines (not shown)
is used énambﬁmgsaewhhehtublnglhamgértheabghsse&hbf @lve 62and to | ock the

tubi ng h erléne %%&83 EﬁQeQeEQQLEOS?B¥aQ@er%beased from hanger H by

exertlng ssure

roug assa t he ‘under si de of piston 76 so

t hat piston TEhmnWEBenpaaﬂdpaﬂésﬂFehdﬂﬁhénsGbﬁ@bﬁrfﬁ@nﬂﬁEhlnd latch rlng

88.
10

15

20

25

30

Latfe f Ll &R Eﬁéréﬁiﬁrgement 46 to slow the downward
movement of tool T and hanger H. Also_orlentlng lug
30 projecting from body 12 engages orienting helix 36
and causes tool T and hanger H to be rotated to the
proper p051t10n for 1and1ng which is determined by lug
30 engaging in slot 40. When landing is complete
bleed valve 72 is opened to bleed pressure from piston
24 allowing spring 32 to move piston 24 and lug 30 to
their retracted pdsitions. After landing pressure
applied through the choke and kill lines (not shown)
is used to energize the tubing hanger seal assembly
and to lock the tubing hanger in place. Then tool T
may be released from hanger H by'exerting pressure
through passage 102 on to the underside of piston 76 _
so that piston 76 moves upward and withdraws support

. from. behind 1atch ring 88. Latch ring 88 retracts
ffom groove 90 and then tool T may be retrieved on
running string 14. |

The tool described above prov1des ‘the cushlonlng
of the landing of the tubing hanger on its seat,
utilizes the pfessﬁre developed for such cushioning to
‘assure proper positioning of the hanger without
requiring orienting_deVices normally too large to pass
through a blowout preventer stack.



- 25 fron1groove 90 and then tool .T nay be retsieved on running string.
14. The tool described above provl des: t he cushioning of the |anding of th \
'¢ub|ng hanger on its seat, utilizes the pressure devel oped for such 9
cuerDnlng to 30 ° assure proper positioning of the hanger w thout
requiring orienting devices nornmally too large to pass through a bl owout
preventer stack. -9- CLAIMS 1. -A tubing hanger |anding and orienting
tool 5 - for a subsea wel | heads go®pPrising a tubu
conne@@ﬁng said mandrel to a tubing hanger, a tubul ar sle ' “
said mandrel and spaced outwardly therefromto define a Cm@ﬁm‘“ W“‘mﬂl
t her ebet ween, an external downwardl'y facing seat on said orm 16 *
engagi ng a Iandlng shoul der within €b&IM§bsea wel | head, downward novenent
of said mandrel within said sleeve after said sl eeve seat engages the
| andi ng shoul der reducing the volunme of said chanber, a liquid in said
chanber, and neans controlling the pressure in 15 sai d chanber to
cushion the landing of the hanger. 2. A tool accordi-ng to claim1l

neluding means respopisi vg {g, PLESRULS oY ghaPey LRasaLee1aMeLah

5 for a subsea wellhead, compriSiné a tubular mandrel,
means'for connecting said mandrel to a tubing hanger,
a tubular sleeve surrounding said mandrel and spaced
outwardly therefrom to define a chamber therebetween,
an extefnel dewnwardly facing seat on said sleeve for

10 engaging a landing sheulder within the subsea

| ~wellhead, downward movement of said mandrel within
said sleeve_after said sleeve seat engages the landing
.shoulder'reducing_the volume of said chambet,_a_liquid
in said chambef, and means eontrolling the pressure in

15 said chamber to cushion the landing of the hanger._

2. A tool acCording to claim 1 including means
lrespons1ve to pressure developed in sald chamber to
orient the hanger during landlng.

20

3. A teol according ﬁo claim 1 uherein the
wellhead includes an orienting spool having an
internal'orienting helinland slot and means connecting

the orienting quel below the blowout preventer stack



orient the hanger during landing. 20 3. .A tool according to clairm 1 wherein
e mellhead includes an orienting spool "having an |nternal orlentlng heI|x

vénter stack. -10- at the wel | head, said ans ’
respon5| ve to pressure devel oped in sai d cha ai m“ln miu ith said
orienting helix and slot to orient the hanger |ng its Iandlng\d
5 4. A tool according to claim1 wherein the subsea wel | head has an o
hed

spool with an internal canrtAfck and including an orienting |ug positi

o ]
P N

in a recess in said mandrel bel ow_sgid sleeve and novable 10 “outwardly
to engagétthbelH?é?ﬁ&?dcaﬁFﬂPaGQ°&f18ﬁ &ﬂ%&%lﬂﬁ?@ﬁuﬁﬁSHQﬂﬁﬁ) ive to- -
pressure, neans _co nicating f.rom_sai nher enting lu

wher eby FBdEEFFﬁHrgnHFH8§98F§nén Fa§§ &hg% for iwessu?e mgfch
noves sald rlen (o] connected by said
connunlcgi é Sggéﬁg-hﬁ e%hgg ggbressure therefrom '

hanger while cushlonlng its landlng.

4., A tool_accotéing to claim 1 wherein.;he.
subsea wellhead has an orient spool with an internal
cam track and including an orienting.lﬁg positioﬁed'in
a recess in_said mandrel below said sleeve and movable

10 outﬁatdly to engage the internal cam track of an
orienting spool responsive to preésute, means |
communicating from said chamber to said,orienting lug
whereby reduction of the volume of'said.chamber_ |
increases pressure which moves said orienting lug

15 outward, and valve means connected by said
communicating'means to said chamber to bleed

pressure therefrom.

5. A tool according to claim 4 including a
20 pressure relief valve connected to”said chamber to

control the pressure developed on 1ahding.

6. A tool according to claim 5 including a
second pressure relief valve in the communication

25 means between said chamber and said orienting lug,



5. A tool "actording to claim4 including a 20 pressure relief- val vg
connected to said chanber to control the pressuLe~de¥eLgped—gn_Landing
A tool according to claim5 including a second r Ive
tonmrmi cation 25 means between said charrbe m‘m‘ﬂ!gﬁ ng | ug,
-11 - 'said second rel.ief valve bei ng set _to cont dellvered
kg,sald orienting lug. 7. A tubing hanger | andi ng and orienting tool
substantially as hereinbefore deserilded-w th reference to and as shomm in

t he aggonpanying drawi ngs. The text of the specification has been
reproduced by piFdidcaarong wmed igfpMadae dedngyisetl to/pmwriqk .thét may
consists a few anendnents which are difficult to read. The origi nal S
typescri pt contﬁrﬁsﬁgrﬁhéﬁékﬁﬁﬁﬁﬂnﬁﬂsﬁiﬁ%/Qﬁ§QHﬁﬂn§nkR9<w1the preri ses of
the Patent O fice
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