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BLOWOUT PREVENTER STACK LANDI NG ASSI ST TOOL BACKGROUND
OF THE INVENTION 1. Field of the Invention [0001)
This invention relates to a bl owout preventer stack

I 'andi ng assi st “tool for use with a tel escoping joint
having a riser string and bl owout preventer stack
secured to the lower end of said telescoping joint.
Such assenblies commonly are used in offshore oil and
gas drilling operations perfornmed froma

sem subnersible drilling rig or a drilling platform 5
[0002] O f sepicaveiT FREVENFERISTACKNGUABNGAAS ST ToOL
utilize a well head housing supported on the ocean
floor with a bl owout preventer stack secured at its:

upper end. A bl om%AcRémg;[ngsfﬁéQ!!iﬁNﬁBtf\ssen‘ol age

of bl owout prevent rol well

bore {rEieldafdhenvenmtiont he wel | head housing. The upper

€ ; t . .
ot ThE R erE ST Bho R PE el HocR s snsft too or use it
p3 telesaoping tintdiaving auisel String and blbedut preverden stack setured fo the tower

R R 5 e bR 8 0 s e

rdrifling operatiogs perfarmed fropva selhisubmetsitde drilling rigor & dufliry platform.

el 675 B o e 5 Peysing poported on
ftieooeeanl floapwith g blovilek prdvenierstaticsabinted atlitsiupper@Rie ASdwout
e

for the riser string,to supported at the, ocean

tehiEE stapk F oreians of PWoRTeverts S.am aes LaRble control wel

bbe gressure ithintiyslwalildad Hoasifg.Ofhiengppey 8hdof the dloglurouﬁc preventer stack
er end of  t

el escopi ng j Qi nt that ,connect fo the h
o 85 o pphyloliomion ieh AdFTte! tratallos e bIORBUL Rrevemar stach do be
B@lriebtedlgb la sedibs o?ﬂbé?tkﬁ@wn ab ?séxﬁir@ﬁé@;ﬂb@,&:ohﬁédléd in%end to end
conposed of a pair of concentri i pes, known as an.. .
HTBRSE S il itsn sfoa. T Aper sinelgoands gl o ae Agfing rig or
IRy Platfefilpaditloned Wwérthé hWelREaBousigeri or  end of the

outer barrel sealing against the exterior of the inner
9903l In order toqeyent g riser string fromywilapsingunder ite g avelght, it is

neRebdty HRRR s dtrify tb B8 sBhPSrRIMBA OO N duFBEe BY fheMilling rig. This

The hydraulic tensioning systemconnects to a_tension
supRert thies thaifopn of adydsaulie tepsioning syeterm angytelsasaning jeint that connect
té Bfe Gifle? RAGBF fhe risef ﬁﬁné‘ﬁﬁd H&ﬁftﬁm’@ﬁh'oﬁﬁhé RESHsfHhgl< it will not

the riser string. The Upper end of the inner barrel
collapsge The:felescoping jpintds sempesed of adairad corcentiic pipas, knawn as an
. i t i . . i I . .
e Tl B ] AR bl AR upper i
epd vpthesuterdanpbsdaing againstithe extedorafitheninoacbarest Thetlowerrend of the

oﬁtlé? bﬁﬂ.rgl c%ﬂge&@ H FHS %p@loé‘rﬂ &Qhé‘ﬁfoPé?ﬁeﬁtiogegﬂgﬁtﬁh%. The hydraulic

tensioning system connects to a tension ring secured on the exterior of the outer barrel of
the telescoping joint and thereby applies tension to the riser string. The upper end of the

inner barrel of the telescoping joint is connected to the drilling platform. The axial
telescoping of the inner barrel within the outer barrel of the telescoping joint compensates
for relative elevation changes between the rig and wellhead housing as the rig moves up

or down in response to the ocean waves.

[0004] Oil and gas drilling operations as described above occasionally are performed
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or down in response to the ocean waves. [0004] G| and
gas drilling operations as descri bed above

occasionally are perforned Page 1 with nmultiple

wel | head housings positioned in a grid pattern in a
supporting structure known as a nmanifold placed on

the ocean floor. In this type of operation it is
necessary to |lift the riser string and bl owout

preventer stack upwardly off one wellhead housing to
allow the rig to be noved and the riser string and
prvihwaryttiplerwellsgad housingsipositioredoin asgridpattem inexaupporting structure

gﬁo\o\m%da nﬁgﬁélggh{:@éfilﬁ ﬁ'{étoc%ﬁﬁ&&‘.: fh tHﬁftyﬁee@#%fagiﬁp r'1tg'13 necessary to

sconnect I el'escopi ng’ | ol
| lift{be riserdstringsand kioweut previentpr staskupwardhyi aftoneswellhegd housing to allow

5050 1 B ol b o o DA 00438 o
ivellhearbhelising: Carraniqtadtice has remliret idisconmegtion aof the telescoping joint,
A 0 DR g e g bl ¥R e
blowsubpreventat staclehigh endugh tomadverte enather wellheai hoesing. There is

BlehbfBre, PO 1ok tho1 15l wbhld B IAHGTEH fiVing SV ki iting and
ghwent preverder slack without equining discarndciior aklhk yensiongbink tensioning

Wsstitf assbaais it Ao Y i Sucha B EAR T HREhBRY proventer stack
leoding mssist toekpfithesclimedt inentioni qiersosuobfa el thatdsledsily usSable without

I dart | . Lhi | e,

teHOA R ob B oBbelrd At R0 lsoctpBeld i St
pracetiunes agrserdly requiredof t he present invention is

desi . | standard tel escopi ng j oi nt
usedgiﬁ&é"?{'%#n%%ésé@ﬁﬁ ling operations. The bl owout
[po@5]e nNerelatedcitt it anclvmgt thisdingd. t ool i ncl udes a main

body having a drill pipe 20 sub upper connection for
connection to a handling string. An outer body

surrounds the mai nsSPMIARY OFRTESE INVENHONat recei ves

the main body therein. The nmain body is rotatable =
[%008hi nlheflowbutarevshiay stack langding 3asipt ool Ridhe presentipyritien is
-d@ﬁgﬁé@fo? Xi6€WitA'a sMndaRPtefitbShing Riitt-uséd inSGIaRI YasMliinh ®perations.
bo }/ havi ng a tapered outer. tport'l on has a thread on =~
The Slowout preyentenstack Bpding assial tnakingludasi @al kedy figwing a drill pipe
siPUSer2Bfnédtioh i6t cBRhELtBAYY a Mandling'skird. inQutdr®@éy surrounds the

segnents 25 slidably engages the tr%pered_ outer portion
main hagly anelfias bara that escelied yheymainhasy tigrais) Ehe main body is rotatable

within the outer body. A plurality of keys is attached on the exterior of the outer body. A

“segment carrier body having a tapered outer portion has a thread on its interior that
_engages a mating thread on the lower end of the main body. A plurality of load segments

slidably engages the tapered outer portion of the segment carrier body and are movable
between retracted and extended positions by rotation of the main body to cause axial
movement of the segment carrier body relative to the outer body and between extended
and retracted positions by rotation of the main body in the opposite direction.

[0007] Additionally, a landing tool adapter joint for connection in the riser string between
the telescoping joint and depending riser joints is provided. The adapter joint has a bore
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between retracted and extended positions by rotation
of the main body to cause axial novenent of the
segnent carrier body relative to the outer body and
bet ween extended and retracted positions-by rotation
of the main body in the opposite direction. [0007]
Additionally, a landing tool adapter joint for
connection in the riser string between 30 the _
tel escoping joint and depending riser joints is o
provi ded. The adapter |[oint has a bore Page 2 that
i H@F {ngligdesa plugality 'Pft'3¢Y@ ts oy resieiying the keyscessimedrag théouter body of the

k%ﬁoéﬁﬁr@kﬁﬁer@&h&c éﬁ# &sisPRidyal a rog S%QWQF ile co%le{nentary to

preventer stack g assist too
pﬁhsﬂti’adesqsmﬂt%%#r@a?lyng the Ioa@sqegswtwgmmttbelamended position. In an

| I aephate @&bbaﬁénﬂ% REEIBE bd E@é@& H@eﬁfﬁbﬂe?élteerﬂ%ed into the

03|t|on altérnate e
Her 'B@&O%%fgfh% ﬁt'tebP@TQ| oEthedeleseapingi ipiati therely elivinasing the need for

|thvadaptatjoink.or of the outer barrel of the telescoping
joint, thereby elimnating the need for the adapter

J[BQQP(] A ornal abjset of dhe presen;mnentien iste prayidesehlewout preventer stack
'léﬁdﬁi& A<2it bodi A Bh@ﬁg%}! ?dﬂ:g@l‘gﬂh‘n% fgg lﬁ?é’ ﬁgﬂg)? stﬁﬁgﬁr??lefcorpmg joint

| and 1 'ng assi st too
ysed i qikand gas dhling qperetiensibpt ai@w]sd:ﬁmg angd Mngmfane rigen gtring and

Bﬁﬁvoﬁf prebéiér QR& \ﬁiﬂoﬁf‘%q% Eﬁg dRchi&idh bithd Qeléébggﬂg Ydif9tensioning

roser string an owout preventer st
firasrang: asseejated iviringirers dheessar istiingsonnestion.el escopi ng

{ 08] : TheSSWANbIGr olﬂb&@ QnQngﬁ%§ o?%tﬁe&rgééﬂt ?ﬂreﬂ{tﬁmre pointed

he Tiser string cornectl on
ojvit spegifionesd e ipims ahnexed herete and farmaparit of thisrdisclosure. A full

it Eiritete ettt e Poitn g B Yoo RRISHE,
ansamipenying drwingssandi degcriftion loé therprefetred embaylinientshad by

reference to the 15 acconpanyi ng draw ngs and
description of the preferred enbodi nents. BRI EF

DESCRI PTI ON OF Bﬂlﬁmscmimmrmmmcmt her
R SR8 B 5 P A e bYSPL heh Bp st fort
betowt dred fdrthev made clmﬂjya'eif’ereti%Q&n ltllie cﬂi‘b@d@&&vﬂdkeﬁnd 113 N

a I n v,ew ol a dar LN a,t .
OG0 FISHRES 1451 5 oo Bevtmat ot Sl o b i e

stoing and %l@mt prevbhtengiacip@sert in @il and @as afllifflopdrafions connected to 2
is connected - to

w?@'e@g HF'H% u]s'?ﬁn'?ﬁe" EEl%grlé %eﬁt@%{ 8 e teleacoping ionbby.g IanI?:hng tool
addpitér joint with gn ﬂﬁérnﬁrﬁéﬁlé € AIRvPlideCN thi BloRbutl frevett&r ¥tk landing

venter stack | andin
aspsss? tool of the present mventtong

[0012] FIGURES 2A and 2B are a sectional view of the blowout preventer stack landing
assist tool as it is being inserted info the landing tool adapter joint.
[0013] FIGURES 3A and 3B are an exploded view of the blowout preventer stack

landing assist tool.
[0014] FIGURE 4 is a sectional view of the blowout preventer stack landing assist tool

initially landing in the landing tool adapter joint.
[0016] FIGURE §is a sectional view of the blowout preventer stack Iandmg assist tool
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assi st tool of the present invention. [00121 FI GURES
2A and 2B area sectional view of the bl owout preventer
stack landing 25 assist tool as it is being inserted
into the | anding tool adapter joint. [00131 FI GURES 3A
and 3B are an expl oded view of the bl owout preventer
stack Ilanding assist tool. [00141 FIGURE 4 is a

sectional view of the bl owout preventer stack |anding
assist tool initially landing in the |anding tool

adapter oint. 30 [0016] FIGURE 5 is a sectional view

ﬁ@%ﬁﬁ'nﬁs’ﬂb@@ﬂﬂ@s teql adrptesiniit-ng assi st t ool

= nt ro 2 6@{&%@9@‘5%&@5@@% %\fe%%?ghﬁgdl matrﬂ'ﬁaﬂﬁ[e key slots
adnd:lpad Segree pefitasrof thelanding todl Adaitenjoist ave bean (maiohmdd in the
S f

I8Q€Pﬂ{d 'l b#@?b%&;l hf‘? tél@&ﬁgaﬁ ||c}u9t% @rﬂﬁ?ﬁ She Jn?étﬂor an adapter

have been nachine
Heitel of a tel escoping joint to elininate the need
for an adapter 5 joint. DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS 00171 Wth rgrference to the dr aw ngs and
F M FR G .\"" =

parti cul ar | yDESCRIRYIRI
Sédidntr\ﬁeﬁtﬁg : &Qu?g %gﬁé“gﬁés ah&%r‘g\&‘iéWI Fﬁ&ﬁ#p 43%evation view

opedslingrig vMib lalrtmjcai disemstang\and lbieanmlmmntag staek sibedin. oil and gas

A GRSty b S R55505 b R g 1
Higposed! dncthe onemﬂomr with biddloot\preventecstack 162 m;j llf?egﬁtg by

el PRt Baheibpteveeceio: 1 Bskdas Mgl greventers

t®ahd kil ane choleOifves ﬁ'&%‘iﬁﬂbéd In"h VertigH) Eﬁén%lﬁﬁént l@@dmroi fell bore
those of skill in the art. posed o er end
RFeSsyse B manperaveltinownde a‘tq:sepzsh&mrthg art. la@ameéirorrzbe fugper end of
ROWSY préVRRRS %ta%l@ 1Qf|s ﬁée?%aéﬁef bo' zﬂl%wtd%nﬁéctf&h Wgégr string 22 to
preventer stack . Riser string i S conpose

Hewayt prevestes ﬁtaghgzomlspr §iang22 !smogmosqacbphngltlgle sections of pipe or

ris8P}o f@'cbr{h urr gn(g ?bld?lf‘ae%égdhﬁg &9@@@&-{ @8{&{(&@5 mearddy to drilling

extends up vvar
rigi2f. 26 i ncI udes m)onpool 28 having tel escoping joint

e, SR e b5 8, oo S oo orin.
Taléstaping joint 30 includes inner barrel 32 which telescopes inside outer barrel 34 to
allow relative motion between drilling rig 26 and wellhead housing 10. Dual backer 35is
disposed at the upper end of outer barrel 34 and seals against the exterior of inner barrel
32. Landing tool adapter joint 36 is connected between the upper end of riser string 22
and outer barrel 34 of telescoping joint 30. Tension ring 38 is secured on the exterior of
outer barrel 34 and connected by tension lines 40 to a hydraulic tensioning system well

known to those of ordinary skill in the art. This arrangement allows tension to be applied

by the hydraulic tensioning system to tension ring 38 and telescoping joint 30. This
tension is transmitted through landing tool adapter joint 36 to riser string 22 to preveht its
collapse. The upper end of inner barrel 32 is terminated by flex joint 42 and diverter 44

connecting to gimbal 46 and rotary table spider 48.
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20 allow relative notion between drilling rig 26 and
wel | head housi ng 10. Dual packer 35 is disposed at

t he upper end of outer barrel 34 and seal s against the
exterior of inner barrel 32. Landing tool adapter

joint 36 is connected between the upper end of riser
string 22 and outer barrel 34 of tel escoping joint

30. Tension ring 38 is secured on the exterior of
outer barrel 34 and connected by tension lines 40 to a

h%gr aulic tensioning systemwell 25 known to those of
ok08it Hlar Refering to RIGURE Z blowoTtpreventerstapkiantingadsisidoo! 50 is shown

S Al TR oo ol G M 5, S GReclimperjoint a6 1
Thiupulat gresbenwitls bmammvmnedet éndoftagpe [64rat its tpwep ehd and telescoping

TP ool 5.8 b 04 B 5 e et o

tthe boreaif eskrizyrirg mncbbladilonﬁ%rmdted si4ek H2to élfbma full bzre access to
er

conpnect,n 46 and otar tahl e spi
sRAce habing Ao PbRapsscy bofF o Spptsotlion e StAndoi segment

shoulder! prafikia €D RSHoMlaridaey arﬁbpesat@h dfBlowdet ﬁ@vézﬂéﬁftécﬂ(dandmg
r lowered into |landing tool adapter joint 36. Landing

0
AoRist topl ABnp Masngk todes Pelanedhagiaiernenber i th bor e
Fﬂ)szV FIOURE 259hohe % ddcattif visth a?iH FIGER )‘?ﬂi&eﬁ%w of biowout
| escopi n 6 at I'ts uppe

pI ng 10|nt connecti on an e
érﬁueﬂts‘osiec@anqhag asasidowléﬂtih;etgmmee mamn bedy62 wifudtill mlpe Sub 64

P&adbg irgo ?é ugéﬁﬁ%r dsﬂﬁ% 83&2{5% PQ’A% Q{nlec%rﬁ} d)eersub 64 to prevent

st ack
Yrdhreadigg 2Odrilpispssr6d fromboaie bbdy 62.€Owert hodydtOds dubular member
S, 60 to

e PP B BT B 1" BB S8 e vy atencing

dhanldents dissesedtontiRadxtérior tHat angml %duéuy lh.earerymxearﬁﬁ@ shoulder 76
erei nafter. 00201 FI GURE 2 shows a sectional vie
Ayt etBeine@ to allawamain bady 67 fotate wihip\ytar body 7&%@% 74 and
7%tai‘é hdlrﬂéiﬁéd‘ﬁl éh%ﬁbéheﬁﬂ%) reéi%eﬁ' hah é TEAHAR S Bl tth 9\‘2% body 62 by

2 wth drill pi"pé sub hr ea Into its up
célh gerews 8R. Prrustdwadng éée%dlgpmd @emeonshdurdets (& qml %ﬁﬁﬂd thrust

S8 Bhoq MBS 30118 %o gt B Bl it
between Trizin mwmmmmdyd@y 62hfi ts. M7i|4ndbody 63 has
[ sed,o
(0B St Bl Brstbe Pcenien Bl i i infir SHEREHRRR LR o202
mebialpaketrof fizirl bodyf 62Dtet |ﬁfer§mtlla plﬁfhlityoofahd:hﬁﬂy dimdseb@dw rﬁﬁ:m holes
{ot at e W|th| n. outer body 70. Shoul ders .74 and
ot thal i mainibegy o7 webtraagetane: fgige &t and il Hlp%ﬂgté“m allow iiling

mbdithih FisEC&HRE 82 t PSR o lRDlolsut PreveRRP shick B ssist tool 50.
Thrust bearing 82 is disposed between shoul ders 74 and

Thread:$Qyistfarest on the lower end of main body 62 and engages mating thread 92 on
the interior of segment carrier body 84. Segment carrier body 94 is a generally tubular
member having an expanded or tapered outer portion 96. Tapered outer portion 96 is
surrounded by cup shaped end cap 98 that is retained on the lower end of main body 62

by retainer plate 100 which is secured by cap screws 102.
[0022] Segment carrier body 94 has position indicator rods 104 threaded into its lower

end that extend through holes 106 in end cap 98 when blowout preventer stack landing
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bearing 84 is disposed between shoul der 76 and

retainer flange 78 to facilitate rotation between

mai n body 62 and outer body 70. 20. [0021] Mud return

passage 86 extends axially fromthe |ower end of main

body 62 to a nedial point of main body 62 to

intersect a plurality of radially disposed nud return

holes 88 that exit nain body 62 between retainer

flange 78 and drill pipe sub 64 to allowdrilling nud

within riser string 22 to flow through bl owout

p pesigtiedd |50$$ dte ruaniag positions Cikcurafendntisy. dispRised au egganided or tapered

T T

bsebpr@ﬁo t&maree nutec pontior 86 bp dyp Sctews 140.d@adsagmpnts 112 are disposed
i apered outer

t ub ed t
P b hens FERS 109 B0 BTowe Fadialf Bbfial whe R REmeu iy bagy 94
cmpvéﬂ‘ﬁdm@ lesd Ségﬁleﬂ& 112akchice (684 ShoRibroN4 e tHed \BRferior that

body 62 b I
s%@apﬁlfr%;ﬁ%sgﬁng ﬁ@%ﬁga@bg%‘f@ﬁﬁ@mae@mr@ﬁﬁm

%ldb%sloa(h’id!ﬁdéllbslfogltﬁéfeﬁg g{é’tﬂﬁtl sidey ﬁ@&dtﬁbmtendrto? !ogd

lower 30 end that exten hrough holes 106 in end
FEIMRER HRJAe08UTEPOFIEYR @fte@uwd r&ﬁaq:twg ablogd ssgmsgﬁséﬂz Guide

o 166% ?hﬂeadé& ftd 4L Chgf M g&&gnﬁg&%&%‘ rl()# holes 118

dlspose on expan tapere
%@mwerwdmfeegmemycamrboéj% plurality of segnent

0235 ° IRE 4R 70%e8 ¥ SIS F0. ofime PN S 8t b ron ke
622 segmehio quierdraly F0Gt et uppecencolsl; ﬁd QCréMﬁ) ‘;\? glgﬂ—rl;ﬁﬁih keys 122

t body 94
SAF RO e ey e 4t e LDRSTAN MeraP SR 124 tighig bend and
 SRAASRet @ﬁtﬂpféﬁl@mtto %ma Ir&ﬁéuyranefénbsge ﬁﬁh-@zftatioa%t@ga Axially
t ool adapter 2 oi nt . Segment guid 108 i ncl ude

qisppsed splinast28:ag &y@eﬁm inferior gf %utm@dyr?qw are engaged by anti-

BBl e SRR bOUSEY S 18 pupose

t ensi
beo%?@'allm hareingfigreaded into end cap 98 and extend

19048 eehelrtsllo FGURKSPardhl) IbiER spgdchopb oeialify K166 and
opesative ¢f blowbst draterfter stack landing assist teof 50 withvilarding too! adapter joint
Sk piovel, HeanliSaer iy 38 e e Miwe anf of B2 el 3if g soaments

112 auspasdd thercdnih tHef\BiraleRPBsitiRC BlowdubprelBfter stEiIBRding assist
end screws 124 that can bend and all ow | ower

tqgh a0 &rtBP" qweredsthreughdeleseopingiring 3@ aa a&sﬂja&e handling string (not
sﬁ’cﬂ&d) t8 IHdiry tooPdRipfer §éint 38 Lalvtdend profile 126 of anti-rotation keys 122 is

sized to allow anti-rotation keys 122 to flex inwardly and ride along bore 52 of landing tool
adapter joint 36 until lower end'proﬁie 126 reaches an elevation coincident with anti-
rotation slots 5§8. At this point, the drili pipe handling string is rotated clockwise until lower
end profile 126 aligns with anti-rotation slots §8 and then b!oWout preventer stack landing
assist tool 60 is lowered approximately 2 % inches to allow full engagement of lower end
profile 126 with anti-rotation slots 58 as shown in FIGURE 6. The operator then begins
rotating the drill pipe handling string counter-clockwise to which main body 62 of biowout
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15 di sposed splines 128 are fornmed on the interior of
outer body 70 and are engaged by anti- rotation keys
130 secured on segnent carrier body 94 by cap screws
132 for purposes to be explained hereinafter. [00241
Referring to FIGURES 4 and 6, a typical sequence of
operation for use and operation of bl owout preventer
stack | andi ng assist tool 60 with | andi ng tool adapter
joint 20 36 is shown. Segnent carrier body 94 is at
the lower end of its travel with |oad segnents 112

dP@ﬁ%@&*?ﬂ%‘?B@mg APPistfRa! 60 feeanaesied Asoanttiotaion keystAziare
fhg%”ntlsrb@%n Elﬁﬁ‘gsngutéﬁﬁétﬁ} 70 is 7 &Rairdd fo@:fiﬂn Simuitaneously,
I ower e pI pe

t hrou t el escopi ng joi nt on a
rRifcelatign eys ’?Fij) Qfﬁ@gmeetrm@r hody 84 eemengagingeplinesdiRBtoarthe interior

Jd? 'oﬁfer $Bay ¥6 t@%ogﬁv{/&één t‘lﬁg %é@n?ﬁﬁtoc%ﬂ'[(ér %Qgg@‘r{ﬁﬂ &%}@g as threads

¥ 7e
|3ﬂmdoﬂ%erare¢tgagtu@ 'ﬁllmtgmtammw@mefrotbmfngam bodly €5for a total of 7.5

A8}l e B 0L i o e
Aadiallyi Wmﬂmw alldvelodd ishbulgére 14 Mléhgergg i6dd detghenSshoulder profiles

o sy Saeieo blaweuevanter sk ‘o1ding assrt o 88 itp landing

fdohgdaptérjoinn@e. Thedril bipetRindfity sténd @éﬁﬁh@ﬁ’ bé?&&%mﬁtr@éb/smng 22

Ztrglnchesto al l ow tull enaerrent of | ower end
S PlomaULIBvElten stack 12 tp rakTasM SpiGhosHow lowestprevanter stack 12

fol fel inbvedt to HfevPRBNIHREA holSiRY aﬁ&* wpedifitd sfoh n@n&{ﬁow ut

drill pipe hand Ilng string counter-clockw se t

PF&VW*?W&W@‘QZ i§rianded\pa e pey wellheaddasising thedsil ripe hwadling string is
REREST 510 R kivie CANY RELRY cgléé??é’égéné %ﬁbP@o&é%S}B %?c?ve axially

are engaging anti-rotation
dovsmardinend lipntee efisaginent caiiienduidesci@846 ynove along T-slots 11 3 of load
bod

Bl 2 PRl R e RAT B i o g Badeft 172 S emsure
bidweut prevahtes sRIck 16@ting 2@siSEBOEST caheid leRias@ timIdndinigPi@bl adapter

rotﬁl ng as threads 5 90 and 92 are engaging. This
er-cl ockw se rotation of main body 62 for a total

[6025] - An éltérnﬁ‘éie %&8&&?%[&% (R dF IRy bl@\ﬂgl)‘t p?évehﬁer R4 anding

axi ally urge ad segments 112 radially outwardly
af%stéwl&ﬁ/fheaaesgﬁ@mea@rgs shawn in BIGURR6/ Ipdlis smpadiment,

r .
S RA18 8 oo LRI br ot Pl opagapor o

36 amnﬂ@med)ml bosel §4 efithp Inweu' eBG of Tter Uarrél I34puf f;msooplng joint 30.
A

i n. r d.to

T e o Samthlcleh a8 e eds ol B ool bt 36 and allows

the llifﬂhg @ind mtoirey q’r‘téle‘s&bpaigi Jamt Bo,aiserétring 22 @nt elowdlbsrévdrder stack
v w wel | head housing and | owered into

12td8 & !ilng% opgqilgn mt@% qumng lengthy discorinection and reconnecting
procedures. Bore 134 is sized to be greater than or equal to the bore of riser string 22 and
blowout preventer stack 12 as in the first embodiment to allow full bore access to wellhead
housing 10.
[0026] The construction of our blowout preventer stack landing assist tool assembly will
be readily understood from the foregoing description and it will be seen that we have
provided a blowout preventer stack fanding assist tool that allows lifting and moving of the
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preventer stack 12 is |anded on the new wel | head

housing, the drill pipe handling string is rotated

7.5 turns clockwi se. This rotation causes segnent

carrier body 94 to nove axially downwardly and |ips

109 of segnment carrier guides 108 to nove al ong

T-slots 113 of |oad 15 segnents 112 to provide

positive nechanical retraction of |ead segnents 112

and ensure bl owout preventer stack | andi ng assi st

tool 60 can be released fromlanding tool adapter

j sefstrag, andddoveut prevanteestack withoub mdjuiring tdisconndcliowof the tension

%nrk hendb AP itlesRing e ited h@wﬁ féﬁ@ﬁ%&tﬁéﬁé ?énntegﬁ)d Blirthermore,

e present’ invention 1s s
ewb%ﬂ'lﬁmwnthdwarhaen isbowm aoth desopbed ith raspettda dertaig prefierred
S ripfsi
oo AREn S, il bRt thab bgoitloio AARbAcaiGh i odbr to
wRthers skilfed irthe artupew fierrgading and gaderstaingling of/fbe specification. The
g‘g%apt eﬁ&gﬁtlﬁélud@s%gtsﬁﬁh Ea@vzﬂéﬁ%u% l?nlllsaén ] l’ﬂgdﬁ~ &-ﬁ’il:ms anfi is limited
tafyeyctbp ishepy ithe ag@nded simst ri ng 22 and bl ovvout
preventer stack 12 in a single operation wthout
requiring | engthy disconnection and reconnecting 25
procedures. Bore 134 is sized to be greater than or
equal to the bore of riser string 22 and bl owout
preventer stack 12 as in the first enbodinment to all ow
full bore access to well head housing 10. [00261 The
construction of our bl owut preventer stack |anding
assi st tool assenbly will be readily understood from
the foregoing description and it will be seen that we
have 30 provided a bl owout preventer stack |anding
assist tool that allows lifting and novi ng of the Page
7 riser string and bl owout preventer stack w thout
requi ring di sconnection of the tension joint,
tensioning |lines and associ ated piping fromthe riser
string connection. Furthernore, while the invention
has been shown and described with respect to certain
preferred enbodinments, it is obvious that equivalent -
alterations and nodifications will occur to others
skilled in the art upon the readi ng and under st andi ng
of the specification. The present invention includes
all such eq uivalent alterations and nodifications,
and is limted only by the scope of the appended
clains Page 8 :
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What is clainmed is: 1. A blowout preventer stack

| andi ng assi st tool assenbly, conprising: (a) a

bl owout preventer stack | anding assist tool,

including; (t) a main body having a drill pipe sub
upper connection; 5 (fi) an outer body having a bore
receiving said nain body therein, said nmain body
rotatable Wthin said outer body; (N a plurality of
keys secured on said outer body; (iv) a segnment carder
body threadably engaging the | ower end of said main
body, Whatds sleipregiris: carri er body having a tapered out er

P s BBl skl 88 oBURR . R
gar ri éa) abdwoubpredemenstatid lamgngd aésisatbak,egcmngs novabl e
‘movenent? SnaphaL nae FoEPRE uB e BARerBOE 1 o sai o
out Ier b6idlyan euter, body having ladaoraitecpiving ealdanaia tbadk tHeeeid i salgl main
' ' 15

77 oS BMEAROERT, L 1SE oP
ext endi plucalitysafikeys sécrsecbqn szgdputenbody, sai owout
bor e 00 Rl BarHeR Bod iy RSB0 khlodiy o 18, B i main
for redwmdyi said segrdertepsies body ieavingra epexkdauterpottivaly of
22 AR5 B Sl SR D300 el bR 00 orn o
segne ntsaidoseg ment sarvienigpdyasaid phiealitysafdrarhsegndnésimovable between
Stack T nd Snbddetosidndpy, gyl iBhlerh Pﬁ%ae'q”%eeéwf g
1, whbody rEiatwaltoI shidoutarbogy;emdnt er st ack | andi ng

S are r.a

25! ), SR ¥ AL it LT 361 4 Bl aton n a rir
siring hetween kaiebsafplmﬁjodﬂ bh@mwtjomﬂsemﬁhg be&tvas‘é{d telescoping joint,
e Pt dfrerterdad iphdnd loof Adsel SS5ERRIELE bors Herptproven
including @ pharslity lobheysﬁmd for revéivihg Bﬁzd‘keyﬁ ﬁcuﬁémksdldlbdbﬂﬁody of said
PSPl 05 heBio S o 5k B SepRhbroH Srbaentay to
Salichroad! tsegmeme ahe ﬁ'etfdi\ﬁt%sdlﬁlbéd REgMEnts ﬁheh@@theﬂ'?e&lﬁﬁﬂéd position.
accoi dJ\ 90 out preventer stacmndmg assist tool assembly, according to Claim 1,
wherein:
said blowout preventer stack landing assist tool keys are radially flexible between a
first position allowing said keys to move axially along the bore of said blowout preventer
stack {anding tool adapter joint and a second position wherein said kéys engage said key
slots in said bore to position said blowout preventer stack landing assist tool and to
prevent rotation of said outer body relative to said landing tool adapter joint.
3. A blowout preventer stack landing assist tool assembly, according to Claim 2,
wherein: '
‘'said load segments are urged radially into engagement with said load shoulder
segment profile by axial movement of said segment carrier body when said main body is

rofated.
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said | oad segnents are urged radially into engagenent

with said | oad shoul der 30 segnent profile by axial
novenent of said segnent carrier body when said nain

body is rotated. Page 9. 4. A blowout preventer stack

| andi ng assi st tool assenbly, according to Caim 3,

wherein: said | oad segnents include a plurality of

shoul ders on their exterior, said plurality of | oad
segnent shoul ders engaging a plurality of i

conpl enentary | oad segnment shoul der 5 proflles in said

bl owodt Aprleweuttpeeventen stack ndingassisitboleadapinely, fcziording t0.Claim 3,
Awﬁgnﬁput preventer stack | anding assist too

asse according to Caim4, including: a

pl ur asald ioaﬂfsegar@ntsﬁncigdg aiplsraﬁtysmsbelddm ondhelr exdgriorezhid plurality of

ggég(ﬁ% rﬁ?ﬂ%lﬁlsgﬂule rs%"ﬁhggmi § ?J[[Fé]{t)g/&fac{oﬁip? gl%rabzﬁ:q%%ment shoulder
direfilesiinssaiskblawout préxentemistack danding tedladabtea_nblrﬁte gment s,

2519 S OAOASRBTEIrethon LA BE0U] EAFRUL B o oo .

diclutings Ioad segnment s by axi al novenent of said

S eg *tu&ﬁﬁr d %E%I‘H% MRS gk% GRk g Pag%g?dsﬁut?rggqtrﬁgne& said

ve nt rsta anding
as@nemtl OpJTiex cbody,dialttﬁe@me@t guiideschavintb plum!ﬁwoﬁ lipg; ar@n end

2P LU 00 oh U, W or SRl e ST B0 bl
eRgaging M§egmqeru guitle lipa png peovizing pogitve iestensignend retractlon of said
53 S8Ry L0l bh SR S 1B U B by s
mg_irbl y, according to Gaimé6, wherein: _sal d segnent
Co Bl Pt R Bt Bl G RBBlHb Brporain o lim &
inclddinget or rods extendi ng through said end cap. 8. A
glc g\é\%)rg%lacgcfﬁ/ %é géqﬁ%lgl %Hkog}'ne%drbq sg‘%snkasit% bf)gf Ly a réctalner B/ late secured
to said main body by securing means; and,

said end cap preventing said segment carrier body from unthreading from said main
body.

7. A blowout preventer stack landing assist tool assembly, according to Claim 6,
wherein:

said segment carrier body includes a plurality of position indicator rods secured
thereto, said position indicator rods extehding through said end cap.

8. A blowout preventer stack landing assist tool assembly, according to Claim 7,
wherein;

said end cap including a plurality of guide rods secured thereto, said guide rods
extending axially into complementary holes in said segment carrier body.

9. A blowout preventer stack landing assist tool assembly, according fo Claim 8,
wherein: ' _

said segment carrier body further including anti-rotation keys secured thereto; and,

. said se.gme_nt carrier body anti-rotation keys engaging complementary splines on
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25 wherein: said end cap including a plurality of
gui de rods secured thereto, said guide rods extending
axially into conplenmentary holes in said segnent
carrier body. 9. A blowout preventer stack | anding
assi st tool assenbly, according to Caim8, wherein:
30 said segnent carrier body further including
anti-rotation keys secured thereto; and, said segnment
carrier body anti-rotation keys engagi ng conpl ementary
splines on Page 10 the interior of said outer body to
pthe\irtationrof tsaidi carterthiody trever rotatich. thérebetmsent prevent er

5 2 R HARRSE el B B 55 3P 458 Bt

owheraindl y ext endi ng shoul der engaging a radially 5

i nwar gl J o I f [ | A .

por o 3i't et G8 iRt AP 4 ey ofERy oishBind sibliir sR85ging a racily

Hewandlyextendinggshgulder forreedijmsaid duterdbanlly boed withoa bearirgqubgitioned

' I etained by a retainer cap secured to.

é%%b%@@%h,%‘u y. 11. A bl owout preventer stack | anding

assi sa beayivg amspged by theatpper thce of said Guter hvdy) said beéaring retained by a
L j s rther includes a nmud return

\é%g@ggébpei%gnﬁgsg@ﬁ%ﬁlbé&f'rom said |ower end thereof

t o a Ifed bibwput prevemtst stack damslingt assigt tvophsseaibiy, gcankding to Claim 10,

WAdical.! ¥ disposed nud return holes that exit said

mal n Bbody between said main body bearing retainer cap

and saidinain boty fysthpeinslutesupped retormpeassage extébdiig axially from said

. ' ' | f
B S 01 g B0 PR35 Pl R posed
tetowboles pm\;minsaig maimbad;smweadsaaid_nla'lram bodydmgﬁng aétaigerbcmp and
, { t . t
B Bl B OB SoRdBE, 5,5, L e 2cter e

r eceil i Adlowout preventebstelpk lahding iassistsabldommbmiteles]?oping joint
rotatabl e wthi aid outer, body; 20 a plurality o
']98’&5‘9 %%%ea Fﬁ'a@g (ﬂqlasbiqvg?ua qug?nt%ﬁtﬁ& secured t‘l%ereto, comprising:

a main body adapted to receive a drill pipe adapter sub at its upper end;

an outer body having a bore receiving said main body therein, said main body

rotatable within said outer body;

a plurality of keys secured on said outer body;

a segment carrier body engaging the lower end of said main body with
‘complementary threads, said segment carrier body having a tapered outer portion;

a plurality of load segments slidably engaging said tapered outer portion of said
segment carrier body, said plurality of load segments movable between retracted and
extended positions by axial movement of said segment carrier body refative to said outer
body; and,

a profile formed in a portion of the bore of an outer barrel of a telescoping joint
having a diameter substantially equal to the bore of the inner barrel of said telescoping

joint, said profile including a plurality of key slots for receiving said keys secured on said
outer body and a load segment profile complementary to said load segments and
receiving said load segments when in their extended position. '
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a segnent carrier body engaging the | ower end of said

mai n body with conplenentary threads, said segnment

carrier body having a tapered outer portion; a

plurality of | oad segnents slidably engaging said

tapered outer portion of said segnment carrier body,

said plurality of |oad segnents novabl e between

retracted and 25 extended positions by axial novenent

of said segnment carder body relative to said outer

body; and, a profile forned in a portion of the bore of

an outderA b@wp@t preYerdenstackdansiiiaagsjsbtael for kee willy adelescoping joint
gfgl?iﬁgta@rs?issalgﬁ @ygg p&g\‘r’é?ﬁcjero%#c%‘égtg?g%é?é %’&ol’dl{b% Claim 12,
whereiti ng a pl urallty of key slots for receiving said

Keys saRatdys Qré’n‘éd%ﬂir flexifle BH&.%% Q‘?ﬁiéé p%Qi‘ﬂoﬁ‘ aildsﬁﬁg%%ﬁ@ REyto move

profile conplenentary to sail

Pé'@'éﬁ almﬁ;sa@mesceﬂag wgn@rmr andputer barr tberes andiacsasend position
Wﬁéa‘eiri $Hid kEREAghgd sﬂn@ kef‘sl@ls%"@é’iﬁ oﬂfe‘? ?H&ﬁforé {cgﬁ&mon gaid outer

assi st too use esco

ﬁfg‘g{a Prevegt rofation w@ saﬁ Quisr bmlq@w%t@w@gl@p@mm joint outer
g&falred thereto, according to Claim 12, wherein: said
keys are radially flexible between a first posi tion
al | ol#-n@ bleyyaut Resyentepstaek landiag agsislitrgl forl usegvithaa tglescoping joint
ReRArBE A Bftnkg AnBloigwe bre@@ﬂepé{éa{ sdBfdFtheRM, & gmﬂ'aﬂg %o Claim 13,
second positron erein sald keys engage sali
ve5ein: i n said outer barrel bore to p03|t| on said outer

bodyszddali %e&rh@ﬂtﬁ e (el radislly ‘?rflto%ﬁbg% it g load shouider
relative to Said escopin JOInt ter arrel.
spawmestrigfile M@X@hmve@e@af salg@ﬂ pegmens sagier body whest saﬁ@am body

iWokdteq tel escoping joint 10 having a riser string and
|'owout preventer stack secured thereto, according to

C it ¥sblowaipreventersaak lansting assigtrton! for sise with gdelescoping joint
héﬁg%glrfs& étﬂ #’?ﬁ‘&'g@ i a[avé?ﬁér@tafbi's@c#%@%eé‘gﬁ’)ug&%['dm to Claim 14,

novenment  of sal d of S€
wbareiri: er body when said main body is rotated. 15 15. A

bl oﬁgﬁtl‘f&{ $eb me p‘?sr inclu§ Etdhﬂﬁl&/&gsh%ﬁﬂeﬁ ol ﬁ’ﬁlr e&%ﬁonu §gld plurality of

I'ng ] Ol ariser's
load segroentmhouidatseangspingla Bwealty eﬂc@mplemeotanabed; smmg}ttshoulder

profidl A d4fd outer barrel bore.

16. A blowout preventer stack landing assist tool assembly, according to Claim 15,

including:

a plurality of segment guides disposed on said tapered outer portion of said
segment carrier body, said segment guides having piurality of lips; and,

a slot disposed on the interior of said load segments, said load segment slot
engaging said segment guide lips and providing positive extension and retraction of said
load segments by axial movement of said segment carrier body when said main body is

rotated.
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wherein: said | oad segnents include a plurality of

shoul ders on their exterior, said plurality of |oad
segnent shoul ders engaging a plurality of

conpl enmentary | oad segnment shoul der 20 profiles in

said outer barrel bore. 16. A bl owout preventer stack

| andi ng assi st tool assenbly, according to Caim 15,
including: a plurality of segnent guides di sposed on

said tapered outer portion of said segnent carrier

body, said segnent guides having plurality of Iips;

and, 233. & blowbutraeate dtadk lahbingiassisr toolfoolisesiith fefaBoping joint

<R} Ropriaa srsElofioi Bresonr Rpol Seird Bk afeeig to Ciaim 16,
aindiudiegr action of said |oad segnents by axi al _
oy B RS s B bt sourod
stoaaid rhain diody bpsecsing reeahsfand, use with a tel escopi ng
i B B s P A8  tom sl mai
ibodyudi ng: an end cap retained on the | ower end of ,

id [ b ' .pl at red t aid, ..
o2 A R P 6T B TRl oo i
haeing atrisegstsing dnd bpweot preventérastadkadyured dersial Sccdeding @ Claim 16,

.said main body. 18. A bl owout preventer stack
o . r stacl
Igael'}ig assist tool for use with a tel escoping joint

havi rsgidesegieat cartier gly dnddlidek @vshuttlitp of pesiticey in%wtﬁk(ods secured
erein:

ecured.thereta, ,according ta Claim.16, . 1
Tfefo it B o ot Rehdnart e Sid e o2k o1
posi B0 blowoutprevented diack emdingthssishebEfoPuseswititla telescoping joint
ositian indicatpr rods extendjng through said end .
RaMING 4 BlerstamsLRIoNPE Pesteater stask perisRditeseiacacceiingda Claim 17,
Wingreimse with a tel escoping joint having a riser
stack secured there

ZE (r: Iog%g %nggé o@"c‘:ﬁq%}gg%ﬁb’r%%%g;dgirms secured thereto, s;ig guide rods
extending axially into complementary holes in said segment carrier body.

20. A blowout preventer stack landing assist tool for use with a telescoping joint
having a riser string and blowout preventer stack secured thereto, according to Claim 19,
wherein:

said segment carrier body further including anti-rotation keys secured thereto; and,

said segment carrier body anti-rotation keys engaging complementary splines on
the interior of said outer body to prevent rofation therebetween.

21. A b'lowout preventer stack landing assist tool for use with a telescoping joint

“having a riser string and blowout preventer stack secured thereto, according to Claim 20,

wherein:
said main body including a radially outwardly extending shoulder engaging a radially

inwardly extending shoulder formed in said outer body bore with a bearing positioned

therebetween; and,
a bearing arranged on the upper face of said outer body, said bearing retained by a

retainer cap secured to said main body.
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said end cap including a plurality of guide rods

secured thereto, said guide rods extending axially

into conplenentary holes in said segnent carrier body.
20. A bl owout preventer stack | anding assist tool for

use with a telescoping joint having a riser string

and bl owout preventer stack secured thereto, according

to daim19, 20 wherein: said segnment carrier body

- further including anti-rotati on keys secured thereto;

and, said segnent carrier body anti-rotation keys
engagragAduewsut praventey stagh landing assistitbel formusevithra tefescoping joint

SRS YL B bR B SRy o,

viviierel: t el escoping joint 25 having a riser string and

bl owoglt: r I ;
1 ai VA B S ke e ol e P Ul Wi rom said
rlemiergnidythereofiteraimgdighqaint ¢ind dntensectinger pleralitigf ragliadly disposed mud
C adi . . : C . )
rRtspholts el B S i Rl Sl i O Blrkig 3lrer cap and
isRishdldingete. and, 30 a bearing arranged on the upper

face of said outer body, said bearing retained by a
retainer cap secured to said nmain body. Page 13 22. A

bl owout preventer stack |anding assist tool for use

with a telescoping joint having a riser string and

bl owout preventer stack secured thereto, according to
Caim21, wherein: said main body further includes a

mud return passage extending axially fromsaid 5

| oner end thereof to a nedial point and intersecting a
plurality of radially disposed nmud return hol es that

exit said main body between said main body bearing

retainer cap and said drill pipe sub. Page 14
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