TOOL FOR SECURI NG'TUBULAR MEMBERS This invention relates to tools for CiéQ%
securing tubul)ar nenbers. Particularly, in one form the invention relate o
to a i eback tool for securing a first tubular nemnber or riser pipe
suspended froma vessel floating”n a body of watér to a second tGoyl &>
menber 5 or casing hung in the wellbore in the bottomof the body of water.
I yecent years, it has becone desirable lﬁhuse a floating vessel from
‘which to drill wells in marine |ocations. ny of these structures have
been nmai ntai ned on station by conventional spread catenary nooring |ines,
or by propul sion thruster units. One systemof 10 floating vessel receiving
attention for drillin pr oduction of wells in water. is the Vertically
Moored Pl a AU \» 2 eYPUAAR MEMBERHed in U S. Patent 3,648,638, issued
March 14, 1972, Kenneth A. Bl enkarn, inventor. A key feature of Vertically
Moored Platforms is that the floating platformis connected to anchor mneans
I n the ocean roor.onL§|15_by el ongated parallel nenbers which are

et

preferred to be I'Bi§eltieritteretaitgure $ootsfrantsruchng dybularseemisrpes” .
These el ongat ed g‘oers or :#'ser i pes are held in tension a}lz\)ﬁqexcess
Buoyancy o aﬁ“ﬁ&“gﬁef ¥t oPhPRe Forft Sheyirvention relatisefe s siehack tHere be
several co ggngg&%fcasgqgrstriggf set in the ocean floor apd cenmented in
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suspensi on systemin the set casings to the floating

In recent years, it has become desirable to use a floating

vesse; from which to drill wells in marine locations. Many of these
sfructures have been maintained_on statibn by conventional spread
catenary mooring lines, or by propulsion thruster units. .One system of
10 floating vessel receiving attention fof drilling or production of wells
in water is the Verticaily Moored Platform (VMP), such as described
in U.S. Patent 3,648,638, issued March 14, 1972, Kenneﬁh A, Blenkarn,
inventor. A key feature of Verticaily Moored Platforms is that the
floating platfofm is connected to anchor means in the ocean floor only
15 by elongated parallél members which are preferred to be large diameter
con&ﬁits, commonly called "riser pipes". These elongated members or
riser pipes are held in temsion by excess luoyancy of fhe platform.
In this system, it is preferred thét.there be several concentric
casing strings sgt in the ocean floor and cemented in place.
20 Corresponding concentric.riser pipes or casing strings will extend
from the ocean floor to the floating wessel. The present invention
discloses novel means of connecting the cérresponding

set casings to the corresponding riser casing strings extending from
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el . U K Patent Application No. 7912425, filed 9th April 1979, entitled
tically Mored Platform Anchoring”, descri bes an 5 anchori ng. system
lizing concentric casing strings set in the ocean floor which are
connected to concentric casing strings within the riser pipe extending from

the set casings to the floating vessel. In the past, riser pipes have been _

connected to the casing by neghani cal connectors. To our know edge, none o
t hese systens teach 10 the particular J-slot connections which we describe
and claim J-slots for. lowering and recovering equi pment are well known:
for exanple, see U S. Patent 3,605,414. The. present invention provides a

t 0Qhef AIq13RE WulsPondohl § teﬁuuﬂ{”tﬂé JRMDLLinES- & thé i AGLeRiPe suspended froma
vessel floating on a 1 y of water) to a second tubular nmenber (e.g. a

casjeggenung in a well bore and prefer ably cenented in the bottom of the body
of water) conprising: a nmale tubular nmenber; a fenale tubular nenber
adapt ed t g.K] tPad¥®t Applitatibde Noubrdizn22) fieedbeth &dfilrsd79)-sl ot and a

second J-slot on either the interior of said fenmale tubular nmenber or on
t henektiyd YvertficshiydMosded Pliiflosh Anehbeing"sadabctilsdsota8 bei ng | ongitudinally
spaced apart al ong such tubular nenber, said first J-slot being nearest the
ebhdnohosimghsPHetnubtilldpinge becentric <3sing fstridgs sgt dmdthe ©eeamnd | ug on t he
tubul ar nenber not
floor which are connected to concentric casing strings within the
riser pipe extending from the set'casings to the floating vessel.
In the past, riser pipes have been connected to the casing by
mechanical connectors. To our knowledge, none of these systems teach
10 the particulaf J-slot connections which we describe and claim., J=-slots
for lowering and recovering equipment are well known: for example,
see U.S. Patent 3,605,414,
The present invention provides a toocl for securing a first
tubular member (e.g., riser pipe suspended from a vessel floating on a
15 body of water) to a second tubular member (e.g. a casing hung in a
wellbore and preferably cemented in the bottom of the body of water)
.comprising: |
a male tubular member;
a female tubular member adapted to fit over saia male tub#lar
20 member;
a first J=slot and a second J-slot on either the interior of
said female tubular member or on the exterior of said male tubular
member, said J-slots being longitudinally spaced apart along such

tubular member, said first J-slot being nearest the end of such

25 tubular member;

i
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having the J-slots, said |lugs being spaced apart |ongitudinally al ong suc
tubul ar nenber; the |ongitudinal distance between the bearing surfaces of S
said J-slots and the |ongitudinal distance between the. 5 bearing surfaces -
of safd lugs being about equal:, said first |ug being nearest the end of
such tubul ar nenber and said first J-slot being nearest the end of said
Jisl,ot nmenber; and said first lug_apd said second J-slot formng a

| oad- carryi ng engagenent A and sai d second lug and said first J-slot
formng a 10 | oad-carryi ng engagenent B, the design |oad carried by A and
by B respectively designated F and F and in which KJ/KL = FA/FB where KL

= axial stiffness girsaidg tdhdul aecBRIMNQE HR\hEJBAL S embaBo@ind bet ween
the lug-bearing surfaces; and-K = axial stiffness of said tubular nenber

havi ng saiihwingl tHesJad1d thetsaanldgdebdingl padedasgdiy BitigiaceinalThalpagsent
invention further provides a tool for securing a first tubular nenber to a
second t ubsichr tutprtiaermembapy ithenipng2Bbudinal distancmbetwasbutizy beentygr; a
femal e tubul ar nenber adapted to fit over said male tubular nmenber; a first
J-slot, a sifdbes dfssaid Jagldta 4t thle Lopgbtudinal Wdstarfceobetiweencthe of t he
n@nber on either the interior of said fenmale 25 tubul ar menber or the

ext eri or Sofeardhgl svgfecesupfil seidnussepeingapbout equpl,spaids fhegthdug

| ongi tudi nal | y spaced apart_and | ongitudinally spaced
- being nearest the end of such tubular member and said first J-slot

being nearest the end of said J-slot member; and
said first lug and said second J-slot forming a load-carrying
engagement A and said second lug and said first J-slot forming a
10 load-carrying engagement B, the design load carried by A and by B

‘respectively designated FA and FB’ and in which
Ry/Ry, = Fy/Ty
where
KL = axial stiffness of said tubular member Having said
15 lugs and between the lug-bearing surfaces; and
| KJ = axial stiffness of said tubular member having said
J-slots and between the J-slot bearing surfaces.
The present invention further provides a toocl for securing
a first tubular member to a second tubular membér cdmprising:
- .20 a male tubular member;
a female tubular member adapted to fit over said male tubular
L member; |
a first J-slot, a middle J-slot, and a third J-slot farthest

from the end of the member on either the interior of said female

25 tubular member or the exterior of said male tubular member, said



appft first lug, second lug, and third lug on the nmenber not' having the -
gl ots, first lug being the one closest to the |ug nenber end, .said |ugs
adapted to engage said J-slots, the |ongitudi nal distance 5 between the

- bearing surfaces of said |ugs and the correspondi ng | ongitudi nal . di stance

bet ween the J-sl ot bearing surfaces being about equal and in which F+F .
[err] [err] [err] and 10 KL2 = A B K[err] where FA = design |
| oad carried by engagenent -"A'-formed by first 15 lug and third J-slot; F§‘J
= design | oad carried by engagenent "B" formed by second |ug and second
J-slot; FC = design load carried by engagenent "C' forned by third |ug and
first J-slot; 20 . KL =axial stiffness of the tubular nember having
saftPisubeingndopsitiding i nesHaced (anagy andd lened tydinmldy | pgcefage; LL2 = axi al
stiffness of .the tubqt rme er,h%v'ng sai.d |l ugs and between the second | ug
st BFF aAtFThéU8niseaor 3“%{ third_ kug opgihe m‘i‘%ﬁﬁ apt devitgess of the

t ubul nbet. having.said J-slots,and between, the first J-slot bearing

sur ea?;sgtc?,t :érsge!(l.:léé&elng t‘;xe one clo_sest go V&e lug member end,
said lugs adapted to engage said J-slots, the longitudinal distance

5 between the bearing surfaces of said lugs and the corresponding

longitudinal distance between the J~slot bearing surfaces being about »

equal and in which

F_+F
B C _
F Kp1 = Kyp» and
A
10
_F +F
KLz‘-i’*-l.,———B K51
C .
where

F, = design load carried by engagement "A'" formed by first
15 lug and third J-slot;
F, = design load carried by engagement "B" formed.by second
lug and second J-slot;
F, = design load carried by engagement ''C" formed by third
lug and first J-slot;
20 KL1 = axial stiffness of the tubular member having said_lugs
and betweeﬁ the first lug aﬁd the second lug stage;
LL2 = axiél stiffness of the tubular member having said

lugs and between the second lug stage and the third lug stage;



J-sl ot bearing surface; and K, = axial stiffness of the tubular menber
having said J2 5 J-slots and between the bearing surface of the second
«J-slot and the bearing surface of the third J-slot. The invention will now
be described in nore detail and by way of exanple with particular reference
to the acconpanyi ng drawi ngs in which: 10 FIGURE 1 is a schematic
&m;?w of a Vertically Mored Platforgn_having riser pipes extending fromthe
oC¥an floor to the floating structure; FIGURE 2 illustrates schematically

t he connecti on between the concentric casing strings set in the bottom of
the body of water and 15 the mating concentric tubular strings extending to
the floating st W?tﬂrﬁiaﬂs@ﬂfﬁe@si bt uakraibatanmenbhotiaviny sefd a singl e

J-slot and | ug aP angenment; FIGURE 4 illustrates an assenbly incorporating
an enbodiJwnbt Gnaf betweow|thactiorsdi Mploo hduring enefisce avdrtheosedsadi ng a
mul tiple J-slot arrangenent; FIGURE 5 illustrates a preferred form of

J-sl ot arF-shgermsaridpsutfareasamhbly of FIGURE 4; FIGURE 6 is a nodification
of the J-slot arrangenment of 25 FIGURE 3 to provide neans for transmtting
a conpressive fd&jges axial Gtifffessert chpstybular mepber hevinessrREd 1 whi ch shows

an isonetric
5 J-slots and between the bearing surface of the second J-slot and the

» | o bearing surface of the third J-slot.

The invention will n&w be described.in more detail and by way
of example with particular reference to the accompanying drawings in
which:

10 FIGURE 1 is a schematic view of a Vertically Moored Platfomrm
having riser pipes extending from tﬁe ocean floor to the floating
structure;

FIGURE 2 illustratés schematically the comnection between the
concentric casing strings set in.the bottom of the body of water and

15 the mating coﬁcéntric tubular strings extending to the floating
structure;

FIGURE 3 illustrates an embodiment of a single J-slot and lug
arrangement;

FIGURE 4 illustrates an assembly incorporating an embodiment

20 of a tool according to the present invention having a multiple J-slot
arrangement;

FIGURE 5 illustrates a preferred form of J-slot arrangement
for the assembly of FIGURE 4&4;

FIGURE 6 is a modification of the J-slot arrangement of

25 FIGURE 3 to provide means for transmitting a compressive force.



view of a Vertically Mored Platform (VMP) which conprjses a floating

tnucture 10 floating on a body of water 12 and connected by vertical riser
pypes 14 to casing 16 indicated as being anchored in the soil. 5

inarily, a sufficient nunber of casings 16 wil1l be set in place in the

Oles in the ocean bottom and anchored there such as by cenenting in order ..
to forma firmanchor. Nexté <€ he floating structure such as a VMP will be ¥‘;
connected to casings 16 by vertical riser pipes 14. The vertical riser
pi pes 14 may be anywhere fromas little as 180 10 netres or less to 1525
metres or nmore in length. In this concept of using riser 14 to dril
t hrough, Refexenpediss§irst madg denFiPUBB ol WARREPFH R HEEMEEALIE he riser pi pes
14 and the set casing 16. This-inv ntgon.discloses a sgﬂtable

corfevtfy 2 Ventipally Mponsdi Rlakformt (VPMRAtWISR CAmREIFRF 265593 ¥l ity has a

P hetrretteentd d PRAREa PR T0SR PENFE e b R SomaTEedh OB THRFEY of ot nnor
Coding: mibef B ertng e 1S GaEE B, P b BRSBTS Casing 20
AR Rty o e S denE HphSF of Rk SRR BOTARE, 6k 4R BIRETAR Be B, Ans S -

(r)rL]:ﬁh%t hc;]i] as];]%ﬁ) Brdr %é_/eeagpfj(?tgtloaoandcgﬁéﬂwzeﬁt e dfinl s iRt by bel ow the

I'ne Ing 1 ot connector 24 connects Casing 16°to riser pipe «
14,55 BR&Sr doStoth £OIRRCIAMSr 25 Ne44, and 2ARchhkQuseuzeniifRbt agasi ng strings

16A and 16B to casing -7- strings 14A and 14B. Inner string 14C is shown
as PeMPGriQPNbd RYBREcted to casings 16 by vertical riser pipes 14.
The vertical riser pipes 14 may be anywhere from as little as 180
10 metres or less to 1525 metres or more in length. In this concept
of using riser 14 to drill througﬁ, it is necessary to form a
good connection between the riser pipes 14 and the set casing 16.
This invention discloses a suit;ble connector, It is also
pointed out that each casing 16 in reality has a plurality of
15 concentric casing strings suspended therein; accordingly, the riser
pipe indicated as 14 will normally have a plurality of inner
concentric casings which are connected to the inner casings hung
within casing 16,
FIGURE 2 illustrates schematic#lly farious concentric casing
20 strings 16, 16A, 16B, and 16C, which are connected to riser pipe 14
and its inner strings of casings 14A, 14B, and 14C. Outer casing | =
string 16 is hung off at 18 from drive pipe 20. Casing-string 16
is cemented in below the mudline landing 18, A J-slot connector
24 connects casing 16 to riser pipe 14. Inner J-slot connectors

25 24A and 24B likewise connect casing strings 16A and 16B to casing



but jt normally would al so be hung off in a manner simlar to that for
casing string 16A. Drive pipe 20 is supported fromtenplate 15. The J-sl ot
connectors illustrated are described in UK Patent 5 Application 7934161
(Publ fcation No. 2032561). Atteention is next directed to FI GURE 3 which
il lustrates an enbodi nent of a J-slot. Shown thereon is a lug 36 positioned
it lLLocking J-slot 46. It is to be noted that this is a view of the inside
of 7the tubul ar nmenbers being connected _and that this configuration of 10
FIGURE 3 takes up slightly over 25 percent of the circunferential view In
ot her words, there are four lugs 36 and | ocking slots 46 spaced
circunferentially on the sane el evation. (There could be any nunber but
four is thaMagealhyadd ehe r eghdURPLing) 140aQ- BEAR BY velihf Al tdtuodus the

| ower side of r1ndexing and | oad-bearing plateau 40 which is wedge-like 15
in shape @it BeSnoafialIVd@EaIY al §6 dedRungl VO I BatendeSisARDl Y tsutHaace 48.

Vari ous advanci ng positions of lug 36 are shown starting with 36A which is
consi der abfor aboing stweingntéeki N ixvedpipeado bisasupwprpedtfiran ddhplase 1Gg 36 i s
lowered, it may assune the position 36A and, if not aligned with passage or
throat 47 Thead+siptt corteetdeslidtystirhted tanbbiasgrthadf du/K2Bav®B Wi | | cont act

i ndexing race 42 and cause the lug to be rotated as it is |lowered until it

i s al i-gnédippilibhatinsstpélay (PEhbidasgoBalowi 20325hpkh assume t he vari ous
p®sitions indicated by the dotted lines until it reaches a position 36N.
When | ug 36 reacHédenfiopniemestidireckrassitei HeUBBRS which dakystgapey t8fon of the
bearing surface 48B contacts -8- quiding race 38, Thi s, cayses the | ug
and the pi F&ogiPsRt @ *’ttI'F]s°-tc0nﬂ'é’(‘f’f‘eg‘°cr8°‘bel.st 6r]r1tgd3f5>P°LsF|E1‘W§Hg+ﬁ of the

string of piRe SUPRALLIAY 1t 15 to be noted that this is a view of the inside

of the tubular members being comnected and that this configuration of

10 FIGURE 3 takes up slightly err 25 percent of the circumferential view.
In other words, there are four lugs 36 and locking slots 46 spaced
circumferentially on the same elevation. (There could be any number but
four is the normally preferred number.) Load-bearing surface 50 is the
lower side of indexing and load-bearing plateau 40 which is wedge-like

15 in shape and has ;n indexing race 42. Lug 36 has a stabbiﬁg surface
48, Various advancing positions of lug 36 are shown starting with 36A
which is considerably above the indexing and load-bearing plateau 40,
As lug 36 is lowered, it méy assume the position 36A.and, if not aligned
with passage or throat 47 1eading-to ;he J=slot, the stabbing surface

.; 20 48B will contact indexing racé 42 and cause the lug to be rotatéd as

it is lowered until it is aligned ﬁith passage 47, The lug 36 Wili
then assume the various positions indicated by the dotted lines umtil
it reaches a position 36N. When lug 36 reaches an intermediate

position 36F, at least a portion of the bearing surface 48B contacts



® 'ug 36. This continues until lug 36 reaches the position 36N. The upper
pé 14A which supports lug 36 is then lifted until lug 35 5 is forced
agai nst | oad-bearing surface 50. As a precautionary measure when upward
force is applied to casing string 14A, a light torque is also applied to
the string so that there is no chance that lug 36 will slip out of its ~
alignnment directly beneath t_hg 1l oad-bearing surface 50 and within locking :
slot 46. Indexing plateau 44 aids 10 in maintaining lug 36 in its proper o’
position. The "sharp corners” shown in the drawi ngs would, in -
construction, be rounded or shaped to reduce concentration of stresses. A
pref ariede Glcdi 80 rAER 38uaS thdVQubCHY EREBALE o dhidd iRUSS be deep enough
so that lug 36 may clear indexing plateau 44 as it 15 is |lowered; and (2)
it isonpectad kethd Quhmeae b leoPpeightl bf Ahenitriag CaUpEpd happsgiapd its
associated string of pipe to rotate as the lug is |lowered. As nentioned
abovehe therds.i ST sptetitdhiésy vaticilugudd eeettdsakhe/ pspaeiad Bénlexi ng and
-1 oad- beari ng pl ateaus 40 having | oad-bearing 20 surfaces 50. It is
i NpoTHeanppdthatpé dad-wezhi nppoutd Aogs3b A sbthent 1{ftedseme 1] bugyi3budi nal
position of pipe 14A as each of the other circunferentially spaced .
pl5at e dorcad ageinmipl oairbesmimgbgunfioce i ¥y them prensutioracysigasukeh a | athe to
forma circunferential groove 51. - 9 - One formof connector according
to t¥hen pereardi Bercesispprhied trieasing Sripgl WA, B ddekt 4osaésvsi n verti cal v
cross-section_a "multiple J-slot” |ongitudinal arrangenment. This concerns
meanss 240 ABRAERS itAGhE FETEE ERbirehr tiRgRbET ngochancsnthaspdye t ubul ar. nenber

36 will slip out of its alignment directly beneath the load-bearing

surface 50 and within locking slof 46, Indexing plateau 44 aids
10 in maintaining lug 36 in its proper position. The '"sharp corners"
shown in the drawings would, in construction, be rounded or shaped to
reduce concentration of stresses. |
A preferred guiding race 38 has two requirements: (1) it
must be deep enough so that lug 36 may clear indexing plateau 44 as it
15 1is lowered; and (2) it is preferred to have a slope sufficient to
cause the lug and its associated string of pipe to rotate as the lug
is lowefed. ' !
As mentioned above, there is a plurality of circumferentially
spaced .indexing and load-bearing élateaus 40 having load-bearing
20 surfaces 50, It is.important thét load-bearing surfaces 50 be at
the same.longitudinal position of pipe 14A aé each of the other
circumferentially spaced pléteaus. We accomplish that by cutting

them simultaneously with a lathe to form a circumferential groove 51.



5 54, and includes a | ower J-slot system 56 and an upper J-slot system 5&
Seal s 59 and 60 are provided and the connecting neans will provide a QJP
.seal -tight connection and transmt tension. Attention is next directed t g
FIGURE 5 which illustrates a prefierred enbodi nent of the nultiple J-slot
arrangenent shown in 10 FIGURE 4. In FIGURE 5, there is provided an

pper |ug 66 having an upper bearing ssurface 66A and a | ower |ug 62 having
a pper bearing surface 62A which fit, respectively, into upper |ocking

slot 67 having a downwardly facing bearing surface 67A and | ower | ocking

sl ot 63 having a dowmwardly facing bearing surface 63A. 15 Upper | ocking

slot 67 has a nout hofS8 rehh JF Bétmedtdelaeb6&ing! td @RYI fnvdhtidin 06 nebwsh on L
which is greater than [err], the vertical dinension of upper lug 66, but

| ess than thenvElguresls dhdreinsi Pigukef shbes iowertilcat kimogs+aegtbdh a The
vertical dimension L2 is less than the vertical dinension L of the nouth of
| ower | ocki nmel diplE&3T-s26t" \Nbhgi tudisalr eradrigemei.p Betsveencearne ngsper and

| ower | ocking lugs 66 and 62 and the opening 68 and the nouth of | ocking
slot 63, it ifsricoosstipiea flowet Habhbswe mehbry §2 too agorpper otubybey memkid ng

sl ot 67. -10 o

wi |l now bti &f) yandi secladencivlovrr gralrdr sys ey phandorh gPPebAGPHRF 5EE N
upper lug 66 and I ower lug 62 is obtained. The J-slot, 63 and lyg 62 forma
férst |oad-capr y$q?ése?ﬁgé§gn@mar%\ PFRYidedsppd Bt cotdefHipesBednsy ?ﬁ‘gl DEREE

| oad- carryi ng engagenent B. That rt of 5 the tubular nenber (having the
J-slots) bet v@eéﬁglt ég'i‘rozfﬂgﬁ%céﬁPﬁgJ)“guF’F%@ét ofFBEHE J-sl ots can be identified

B e oo Soame Rk seps PC Wb P bEreb8h o $804"s' i BUH Il aENa DO
| preferred embodiment of the multiple J-slot arrangement shown in

10 FIGURE 4. In FIGURE 5, there is provided an upper lug 66 having
an ubper beéring surface 66A and a lower lug 62 having an upper
bearing sufface 62A which fit, réspectively, into upper locking
slot 67 having a downwardly facing bearing surface 67A and lower
locking slot 63 having a downwardly facing bearing surface 63A.

15 Upper locking slot 67 has a mouth 68 which has a vertical or
longitudinal dimension L which is greater than Ll’ the vertical
dimension of upper lug 66, but less than the vertical dimension L2
of the lower locking lug 62. The vertical dimension Lz_is less than
the vertical dimension L3 of the mouth'of lower locking slot 63.

20 With this relationship between the upper and lower locking lugs 66

and 62 and the opening 68 and the mouth of locking slot 63, it is

impossible for the lower lug 62 to go into uppef locking slot 67.




fance. The proper distribution of the loads transferred 10 at the

ef ent stages is thus inperative. This is acconplished by adjusting the
¥dtive axial flexibility of the two pipes or tubular nmenbers between the
bearing surfaces of the longitudinally spaced J-slots 63 and 67. The ,
cl earance or difference between the axial distances of the lug stages and = ~
beari ng stages should be 15- @nmnum For exanple, in the case where only
two stages are used, and the |oad-carrying engagenents A and B are each to
have the sane | oad-carrying capability, the axial stiffness KL between the
two bearing stages of the nenber having the lugs_and, the axial stiffness KJ
bet ween t he WewBileBPY RyiefLigdd seisst hew %&wpﬁa\ﬁwm%%wfots 20 shoul d

be equal., rr]. 1f the design,l.oad to be carrjed by |gad-_caryrying
ongagiimsies Veckier Bepet Luk R A0 RS en e Racartelant FIRE I8N rerr],
and re I s.closer than tQ the end of the g e then the axi al
St 11 heBe e o PR DR debfeidiEy Y eReadelin; W oBFRESIOE 0T (1 e

St 8064 VUF ¥ ERbo 3 LIARSRoAR0M Gl oSl B0 Bl Gboy T F

Terr err] [err] 5
[ €57 ] thed t¥HIRLE AdtbzrdGhvIRg | BRA7GALEL P beltie &N YAIEATRALbe A2 1ng OF B DY first
surfaces of the J-slots can be identified as the J-slot segment. The L

multiple J=-slot design is requirgd when the tensile loads cannot safely
be transmit;ed through a single J~slot connector fitting in the
radial clearance. The proper distribution of the loads transferred

10 at the different stages is thus imperative. This is accomplished
by adjusting the relative axial flexibility of the two pipes or
tubular members between the bearing surfaces of the longitudinally
spaced J-slots 63 and 67. The clearance or difference between the
axial distances of the lug stages and bearing stages should be

15 minimum. For example, in the case where only two stages are used, and
the load=-carrying engageﬁents A and B are each to have the same
load-carrying capability, the axial stiffness KL between the two
bearing stages of the member having the lugs and the axial stiffness
K. between the two bearing stages of the member having the J-slots

J
20 should be equal, KL=KJ‘ If the design load to be carried by.load-

8]

carrying engagements A and B is respectively designated FA and FB’

and where A is closer than B to the end of the lug member, then the . 3

axial stiffmess ratio of the two segments is:



l ug, and third J-sl-ot; = design Ioad carried by engagenent "B" formed b
second B | ug and second J slot; 10 ° [err] design load carried _
engagerment "C' formed by third lug. and first J- slot [err]= axial stiffness.
of tKe lug nermber between the-middle lug and the Iug stage closest to the
end of the nenber; 2 = axial stiffness of the |ug nmenber between the m ddle
yirlug stage and the |ug stage farthbbt~ away fromthe lug nenber; [err] =
axtal stiffness of the J-slot nenber between the m ddl e bearing stage and

the stage closest .to the end of the J-slot nenber; and K = axi al
stiffness of the J-slot ne er between the [err] 20 m ddl e bearing stage
and the stage fart K& fr Bifighe end of the J-slot menber. -12- In nost

of the contenpl ated uses of the J-slot connectlons descrlbed inthis

speci fication, the upger sectlo u ] f RE 4

will be in tension® @i‘ﬁe\?gfe °fhe r«?engéﬂpgﬁé’ "—3‘,‘?5 E v\/nsg1 & ({% upper

section of pd p%ﬁ/\gultled aﬁ(lfniifowsg’ conpression. A m)dl fi catl on of a J-slot
ta

connector whi'ch w € care of this conpre55|ve force is shown in FI GURE
6. The main differgncg petween this J-sli qnnector and those of the other .
figures is in the aﬂdLLEbakion Qf tﬁf i ph@teau 104. | ndexi ng
L 5 where

F, = design load carried by engagement "A" formed by first

lug and third J-slot;
F, = design load carried by engagement '"B" formed by second
lug and second J-slot;
10 F, = design load carried by engagement '"C" formed by third
lug and first J-slot;
KL1 = axial stiffness of thellug member between the middle
lug and the lug stage closest to the end of the member;
IKLZ = axial stiffness of the lug member ﬁetween the middle
15 1lug stage and the lug stage farthest away from the lug member;
K

J1
middle bearing stage and the stage closest to the end of the J-slot

= axial stiffness of the J-slot member between the

member; and
KJZ = axial stiffness of the J-slot member between the
20 middle bearing stage and the stage farthest from the end of the

€ J=-slot member.



atieau 104 has been nodified to have horizontal extension or leg 10 106
has an upper facing bearing surface 108. This is designed-to mate

iy a portion of the downwardly facing bearing surface 110 of lug 102. Lug
has a vertical dinension so it can be rotated into the verti-cal space
between |l eg 106 and the | ower surface 112 of indexing and | oad-bearing

pl ateau 100. In operation, the upper 15 string of pipe supporting lug 102
is lowered froman upper posttlizon such as 102A downwardly. | ndexing and A
| oad- bearing plateau 100 causes the pipe to rotate so that the lug 102 is

in the vertical passage 114 of the J-slot. Continual |owering of the upper

pi pe results in the lug eventual |y reaching the position 102N. Thus far, 20

t he operati offt Meskiofi Fiif coptempaptedhysips iof FraImrelat coprastiors lug is in

B el B B A R 85 P
e PSR REVRE M bkt IRl Pehovere | P HGhE mmy be 1 it on
e poat PERndt Shat EReBS R oo R WL MPuadn’ e upper string
oS SPRERaARa T iR g% Bl St R BT B 61 e bes

and Claldes ScliisCh@ptebORle FRceS Q! HARL YisS PEGHHENE, @ ThiYl;ar member suspended e,
froma vessel floating on a body of water to a casing hung in a wellbore 10

i n theifrekbe 8btidea BIOIY J0i100aESinecEOFMUMSEHYEe of the other figures

LT o

is in the modification of the indexing plateau 104, Indexing
plateau 104 has been modified to have horizontal extension or leg

10 106 which has an uppet facing bearing surface 108. This is designed
to mate with a portion of the downwardly facing bearing surface 110
of lug 102. Lug 102 has a vertical dimension so it can be rotated
into the vertical space between leg 106 and the lower surface 112 of
indexing and load-bearing plateau 100. In operation, the upper

15 string of pipe supporting lug 102 is lowered from an upper position
such as 102A downwardly. Indexing and load-bearing plateau 100
causes the pipe to rotate so that the lug 102 is in the vertical
passage 114 of the J-slot. Continual lowering of the upper pipe
results .in the lug eventually reaching the position 102N, Thus far,

20 the operation is similar to that shown in FIGURE 3. When the lug

o/

is in position 102N, tension is applied to the upper string of
pipe to pull the pipe upward where the lug reaches the position s

102M. At this point, proper torque is applied to the pipe supporting



.a mat é tubul ar nenber; a fermal e tubul ar nmenber adapted to fit over said
mal e tubul ar nenber; J-slot nmeans on one of sai-d menbers and co-operati
| UG™yreans 15 on t'he other of said nenbers; and a self-energizing seal
between an outwardly facing surface of a portion of one nmenber and an
inwardly facing surface of a portion of the other nmenber, said tool being
onstructed so that for a given internal pressure said one portion has a
great er radi al expansion than 20 sai d3other portion and the resulting
differential radial expansion of the portions causes conpression of the

seal. * C L M S * -14- CLAIMS 1. A tool for securing a first
tubul ar menber to a second tubul ar nenber conprising: a nale tubular
menber; 5 lug 102 togmdverhk cintgbtheaposiiiionr skofaptredI6RE p+ dfer said mal e

tubul ar nmenber; a first J-slot and a second J-slot on either the interior
of said 'fenaldesitedn ar shighetorgre gipvt he keffedn Ghe gPPesi SPCthP® o ubhA ar

menber, said J-slots being gon itugi n £y, spaced . 10, gpart al ong such.
tubul ar menberB PEabY FPPES t 5‘5?‘5’? I3 b SaPasttained éngtis Pgﬁ’c'igrq‘u_bu.l ar
e ol YRR LU e O R et 0 e
5 of pipe, the begriﬁg surface 108 of leg 106 of indexing plateau 104
¢ will resist downward movement. |
Our co-pending Application No. 7934161 describes and claims
a tieback tool for sealingly securing a tqbular member suspended from
a vessel floéting on a body.of water to a casing hgng in a wellbore
.10 in the bottom of the body of water, comprising:
~a male tubular member}
a female tubular membef adapted to fit over said male tubular
member;
J-slot means on one of_said'members and co-operating lug means
15 on the other of said members; and
a self-energizing seal between an outwardly facing surface of
a portion of one member and an inwardly facing surféce of a'portion of
the other member, said tool being constructed so that for a given
internal pressure said one portion has.a greater radial expansion than

20 said other portion and the resulting differential radial expansion of

the portions causes compression of the seal.



-~ al-opg~guch tubul ar nmenber, the |stance bet ween the 15 bearing
S ds of said J-slots and th L’ﬁ M i stance between the bearing
sir§&ftes of said |ugs being about eq |rst | ug bei ng nearest the
- ¥ such tubul ar nenber and said first sI ot bei ng nearest t-he end of

said J-slot nenber; and said fi}st |ug and said second J-slot formng a

| oad- 20 carryi ng engagenent A and said second lug and said first J-slot
form ng a | oad-carryi ng engagenent B, the design | oad carri ed by A and by
respeghiyel y designated FA and FB, and in which [err] = [err] where 25
[errF=axTtal stiffness of said tubul ar nmenber havi ng said lugs and between

the | ug-bearing toul fREeSecu@dbly a fifst tbbular Mmbir td a sdéondl err] = axial
stiffness of said tubular nmenber having said J-slots and between the J-sl ot

bear ithguBdy hats cdmprAsimel for securing a first tubular nenber to a second
5 tubul ar nenber conprising: a malé tubular rrenber; a fenmal e tubul ar nenber
adapted to fita madke wdutamnmesbdusbul ar nenber; a first J-slot, a mddle
J-slot, and a third J-slot 10 farthest fromthe end of the nenber on either
the interior of female fubuwlay tnemhﬂraadmnﬁeiro éllttdveregﬂlérl or of said male

t ubul ar
male tubular member;

a first J-slot and a second J-slot on éither the
interior of said‘female tubular member or on the exterior of said
male tubular member, said J-slots being longitudinally spaced

10 apart along such tubular member, said first Jéslot being nearest
the end of such tubular member;

; first lug and a second lug on tﬁe tubular member not
having the J-slots, said lugs being spaced apart longitudinally
along such tubular member, the longitudinal distance between the

15 bearing surfaces of said J-slots and the longitudinal distancé
between the bearing surfaces of séidilugs being aboﬁt equal, said
first lug being.nearest the end of such tubular member and said first’
J-slot being nearest the end of saia J-slot member; and

said first lug and said secdnd J-slot forming a load-

20 carrying engagement A and said second lug and said first J-slot
forming a load-carrying engagement B, the design load carried by

, and in which

A and by B respectively designated FA and FB

Ky/Ky = Pyl
where

25 | KL = axial stiffness of said tubular member having

"said lugs and between the lug-bearing surfaces; and

oy



nmenber,

_ ' sai d fsl ots Ibei ng | On?ililiﬁﬁﬁﬁﬁ]ﬁ 'sbacedl apart aEd I ozgi t udi nalhl % .
spaced apart first lug, seco HHEHHML ug on the nenber not havi ng

“thesJ:slots, first |ug being {
| ugs -adapt ed to engage said J-sl 6tst the 3 orfgi

bearing surfaces of said |lugs and the correspondi ng | ongitudi nal
en the J-slot bearing surfaces bern¥ about equa
= [err] and [err
=| gl cariffnes oL esrfdgbyhivier

* C_L M S F = desi
bgfwesns EB st oy PaATL N8 W #CSSs| ot ; FC = design |.oad

Bet
[ [err]

r] 20
[err] where FA = desi¥n
lug and third J-slot;
engagenent 'JB819tGr ARy
carried by engagenent

[err]

*

"C' formed by third lug

o the lug nmenber 15 end, said .
tudi nal di stance between the

di st ance
and in which [err]

L [err% W/
eHheEanS\Pa3e fir st

gn | oad carried by

and first J-slot; 5

havi ng said |ugs and between

[err] = axial stiffness of the tubular nmenber
the first Iug andathe, SESPH! HuLAYS el &Y bumudy Auott {d et the
5 tubular member comprising:
; a male tubular member;
f’ a female tubular member adapted to fit over said male
‘ tubular member;
a first J-slot, a middle J-slot, and a third J-slot
10 farthest from the end of the member on either the interior of
said female tubular member or the exterior of said male tubular
member, said slots being longitudinally spaced apart and longituainally
spaced apart first lug, second lug, and third lug on the member not
having the J-slots, first lug being the one clésest to the lug member
15 end, said lugs adapted to engage said J-slots, the longi;udinal
distance'betﬁeen'the-bearing surfaces of said lugs and the
correspoﬁding longitudinai distance between the J-slot bearing
surfaces being about equal and in which
F_+F
2 -BFA £ Ky = Ky ond
~ FA + FB "
. K2 = T 71
? ' where'
g. F, = design load carried by engagement "A" formed by

A
25 first lug and third J-slot;



“ gs)and between thmld\ﬂitrgﬁa”d the third Iug stage; [err] =

xg[a stiffness of t t ubul ar havi hg said 10 J-slots and between

t first J-slot bea r, Hﬂm,ﬂﬂﬁu he second J-slot bearing surface; and
KJ2 = axial stiffnes ’K rmanber havinng said J-slots -and between

t he bear| ng surface of tﬁe Sedbnd J*slot and the bearing surface of the .
third J-slot. The text of the_specification has been reproduced by \J

phdt ocopyi ng the applicants original typescript. It may contain a few

amendnents which _age dif{iGull C’E‘tlgdgﬁa%ﬂgg%e"em"Qﬁ"n%“ﬁe\ép cript containing

t hese anmendnenis may 1l§e I nspe rem ses of the Patent Ofice
second lug and second J-slot;

Fo = design load cartied by engagement "C" formed by
third lug and first J-slot;
5 KL1 = axial stiffness of the tubular member having said

lugs and between the first lug and the second lug stage;

KLZ = axial stiffness of the tubular member having said
lugs and between the second lug stage and the third lug stage;

KJl = axial stiffness of the tubular member having said

10 J-slots and between the first J-slot bearing surface and the second
J-slot bearing surface; and

I'I.J.2 = axial stiffness of the tubular member having said

J-slots and between the bearing surface of the second J-slot and the

bearing surface of the third J-slot.

The text of the specification has been reprodnced by photocopying the applicants origi.nal
typescript. It may contain a few amendments which are difficult to read. The original
typescr:lpt containins these amendments may be inspected on the premisea of the Patent Office



