SLIDE ACTUATING TUBULAR CONNECTOR

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001]  This invention relates in general to drilling andguction of oil and gas wells and, in

particular, to a design of a slide actuating cotorefor tubular members.

Brief Description of Related Art

[0002] A riser is a large diameter pipe used in offshaitlirty, production, export, import,
mining, and free standing operations to guide tihég strings, such as drill strings or production
strings, from the offshore platform to and from #hésea wellhead and to provide means for
circulation of fluid. The tubing string is lowerdarough the riser. Fluid circulates down from the
platform through the tubing string, out through dnid bit, or other sub assembly, and return$ieo t
platform in the space between the inner diametéhefiser and the outer diameter of the tubing
string. Environmental forces caused by wavesgaiist and the movement of the offshore platform,
as well as internal forces caused by the weiglit@heavy fluids, all contribute to the substantial
loads applied to the riser. Additionally, high gsare risers, utilizing surface blowout preventers,
may be exposed to full wellbore pressure. The eotion between each successive joint of the riser

must be able to withstand such loads.

[0003] The prior art makes up the riser pipe or joint cmtions with bolted flange type
connectors or with radially oriented screws thavendogs into and out of engagement with a profile
on the riser pipe. Both of these methods requaeipulation with a wrench or stud tensioning
device, placing personnel in close proximity todniing slots for prolonged periods of time, and

increasing the danger level of performing the task.

[0004] In another prior art embodiment the riser box esrésformed with pockets and locking
members positioned within the pockets. The lockimgmbers have a profile that mates with a

profile on a pin end of the adjacent riser. Thsgrassembly includes a special cam ring that is



actuated by specialty equipment on the platforime 3pecialty equipment causes the cam to move
the locking members into engagement with the pradfl the pin end to secure the riser tubulars.
These cam assemblies may significantly increasedasieof the platform due to the increased capital
costs for the special equipment and more expenmsee members. Therefore, a riser joint that
allows for a strong connection that can be rapidde-up without placing personnel in close
proximity to the drilling slots for prolonged petdi® of time and at a lower capital cost would be

desirable.

[0005] In still another prior art embodiment, the risedeare formed with grooves. A collet, or
split ring may surround the riser ends, and a sl@eay surround the collet or splitring. The skeev
will have a specially formed thread on an innentkéer that engages with a mating thread on an
outer diameter of the collet or split ring. Rotatiof the sleeve relative to the collet or splifgri
radially contracts the collet or split ring to céeithe riser ends together. In embodiments utdjz
collet, the collet has inner diameter grooveswikengage the grooves formed on the riser ehus.
embodiments utilizing a split ring, the radial aaation of the split ring will cause the grooves on
the riser ends to engage. In these embodimergsjser end will have grooves on an outer diameter
portion, and one riser end will have grooves omaer diameter portion. These riser assemblies
require significant manufacturing time to machiomplex collet or split ring engaging components.
In addition, the strength of the riser may be tediby the strength of the collet member, a member
typically formed with a thinner sidewall and sultggtto higher rates of fatigue failure. Still fuet,
make-up of these connectors still require workexxnity to rotating machinery. This is a
significant worker injury risk. Therefore, a rigemt that allows for a strong connection not lied
by an interposed component that can be rapidly mpd@thout complex machined components is

desirable.



SUMMARY OF THE INVENTION

[0006] These and other problems are generally solvedamvented, and technical advantages are
generally achieved, by preferred embodiments optheent invention that provide a cost effective

rapid make-up connector for tubular members.

[0007] In accordance with an embodiment of the presemrition, a tubular connector is disclosed.
The tubular connector includes a first tubular rhemhaving an axis and an end portion with
grooves formed on an outer diameter of the endgortThe tubular connector also includes a
second tubular member having an end portion witlugality of box end fingers separated by slots
and grooves formed on an inner surface of the Inoixfiagers, the second tubular member being
coaxial with the first tubular member. The groowéthe first tubular member are proximate to the
grooves of the second tubular member when thetibgtlar member is inserted into the end of the
second tubular member in an initial position. Tuiwular connector further includes an outer sleeve
disposed around the box end fingers. Axial movdroéthe outer sleeve relative to the box end
fingers causes an inner surface of the outer sleeskde against the outer surface of the box end
fingers, causing the box end fingers to contradiatly into engagement with the grooves on the end
portion of the second tubular member, thereby seguhe first tubular member to the second

tubular member in a made-up position.

[0008] In accordance with another embodiment of the ptessention, a tubular connector is
disclosed. The tubular connector includes afifstilar member having an axis and an end portion
with grooves formed on an outer diameter of themortion. The tubular connector also includes a
second tubular member having an end portion wlugality of outwardly biased box end fingers
separated by slots, grooves formed on an inneaceidf the box end fingers, and an arcuate surface
on an outer surface of the box end fingers, thermktubular member being coaxial with the first
tubular member. A depth of the second tubular merglooves increases as the grooves approach
the second tubular member end portion, and a aépiie first tubular member grooves decreases as
the grooves approach the first tubular member enttgm. The grooves of the first tubular member
are proximate to the grooves of the second tulmdanber when the first tubular member is inserted
into the end of the second tubular member in amlrposition. The tubular connector further

includes an outer sleeve disposed around the baxiegers and having a tapered inner surface.
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Axial movement of the outer sleeve relative tolibg end fingers causes the tapered inner surface of
the outer sleeve to slide against the arcuate sutéce of the box end fingers, causing the baolx en
fingers to contract radially into engagement wiit grooves on the end portion of the second tubular
member, thereby securing the first tubular membeahé second tubular member in a made-up

position.

[0009] In accordance with yet another embodiment of tlesgmt invention, a method for joining
tubular members is disclosed. The method prowadest tubular member having a pin end, and a
second tubular member having with a box end wittwardly biased fingers and an axially
moveable sleeve having an inner cam surface. Tthaod inserts the pin end of the first tubular
member into the box end of the second tubular metolaign oppositely facing grooves on the box
end and the pin end in an initial position. Thehnd moves the sleeve on an outer surface of the
box end axially toward the first tubular membentove the box end fingers of the box end of the
second tubular member inward into engagement Wwélpin end of the first tubular member to fully
engage the opposite facing grooves and securdrteubular member to the second tubular

member.

[0010] In accordance with still another embodiment ofhessent invention, a tubular connector is

disclosed. The tubular connector includes afifstilar member having an axis and an end portion
with threads formed on an outer diameter of thepemtion, and a second tubular member having an
end portion with a plurality of box end fingers aggted by slots and threads formed on an inner
surface of the box end fingers, the second tubmkamber being coaxial with the first tubular

member. The threads of the first tubular membepaosximate to the threads of the second tubular
member when the first tubular member is insertéal time end of the second tubular member in an
initial position. An outer sleeve is disposed amdthe box end fingers and has an inner surface.
Axial movement of the outer sleeve relative toltba& end fingers causes the inner surface of the
outer sleeve to slide against the outer surfateeobox end fingers, causing the box end fingers to
contract radially into engagement with the threathe end portion of the second tubular member.

In this manner the first tubular member securés¢second tubular member in a made-up position.

[0011] An advantage of a preferred embodiment is thatovides a cost effective rapid make-up

connector for tubular members. The connector neapéde-up without a wrench or stud tensioning
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device, placing personnel in close proximity to th#ling slots for shorter periods of time, and
decreasing the danger level of performing the taskddition, the connector may be made up with
no turns, significantly decreasing the time reqiite make up the connection.  Still further, the
connection does not require extensive time intenshachining of multiple components to

manufacture the riser joint.



BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the manner in which the features, advasatage objects of the invention, as well as
others which will become apparent, are attained, @n be understood in more detail, more
particular description of the invention briefly somarized above may be had by reference to the
embodiments thereof which are illustrated in theemged drawings that form a part of this
specification. It is to be noted, however, thatdnawings illustrate only a preferred embodimént o
the invention and are therefore not to be consdlarating of its scope as the invention may admit

to other equally effective embodiments.
[0013] Figure 1 is a schematic representation of a riseaneling between a subsea wellhead
assembly and a surface platform.

[0014] Figures 2-3 are side sectional views of a jointclmmnecting two tubulars of the riser of

Figure 1.
[0015] Figure 4A is a sectional view of the joint of Figu? taken along line 4A—A4A.

[0016] Figure 4B is a sectional view of the joint of FigLB taken along line 4B—4B.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] The present invention will now be described moléy fiereinafter with reference to the
accompanying drawings which illustrate embodimesftéhe invention. This invention may,
however, be embodied in many different forms anodukh not be construed as limited to the
illustrated embodiments set forth herein. Ratkisese embodiments are provided so that this
disclosure will be thorough and complete, and fuily convey the scope of the invention to those

skilled in the art. Like numbers refer to likerakents throughout.

[0018] In the following discussion, numerous specific dstare set forth to provide a thorough
understanding of the present invention. Howevewjli be obvious to those skilled in the art that
the present invention may be practiced without spertific details. Additionally, for the most part
details concerning rig operation, subsea assendripexctions, riser use, and the like have been
omitted inasmuch as such details are not consideegissary to obtain a complete understanding of

the present invention, and are considered to emitie skills of persons skilled in the relevantt a

[0019] Described herein are example embodiments of comgetttbulars to form a string of
tubulars. Shown in a side view in Figure 1 is erample of an offshore platform 11 having a riser
13 depending subsea for connection with a subs#head assembly 15 shown on the sea floor.
Riser 13 may be formed of a plurality of tubuldms, example a lower tubular 17 and an upper
tubular 41, extending several thousand feet betwkgform 11 and subsea wellhead assembly 15.
In the embodiment of Figure 1, riser 13 is assethbieconnecting tubulars 17, 41 at a joint 18 in

the manner described in more detail below.

[0020] Referring to Figure 2, a sectional view of jointii&n initial or non-made-up position is
shown. A lower tubular 17 has a box end 19 defj@rdownward facing shoulder 21 on an outer
diameter portion of lower tubular 17. As showifrigure 4A, box end 19 includes a plurality of box
end fingers 23 having slots 25 interposed betwaeh box end finger 23. Slots 25 allow box end
fingers 23 to radially contract as described inendetail below. Slots 25 may be formed in any
suitable manner, such as by cutting, machinindirggaor the like, and may refer to a cut, channel,
aperture, gap, or any other suitable opening tmdlibr a decrease in the inner diameter of box end

19 at box end fingers 23. In the illustrated thaeesixteen box end fingers 23. A person skilted



the art will understand that more or fewer box énders 23 may be used. An axis 24 passes

through a center of box end 19.

[0021] Referring to Figure 2, box end fingers 23 are &xi@aver downward facing shoulder 21
and are adjacent an upward facing shoulder 27 fdmnethe inner diameter of lower tubular 17.
Box end fingers 23 are biased outward or away faois 24. In the illustrated embodiment, an
optional nose seal 29 is disposed on upward feslagllder 27. A person skilled in the art will
understand that embodiments without nose seale28amtemplated and included in the disclosed
embodiments. Each box end finger 23 has threagi®owes 31 formed on an inner diameter of box
end fingers 23. Grooves 31 extend from an uppe@ioébox end fingers 23 toward upward facing
shoulder 27. In the illustrated embodiment, gred®& extend only partway toward upward facing
shoulder 27. Grooves 31 are formed on a conicéhce of box end fingers 23. Grooves 31 may
have an increasing depth along the length of badXiegers 23 such that grooves 31 at an end of box
end fingers 23 have a greater depth than groovpsaXimate to upward facing shoulder 27. In the
illustrated embodiment, grooves 31 are parallehweich other and have a saw tooth shape. A
person skilled in the art will understand that ge®31 may also comprise threads adapted to engage

a mating thread as described in more detail below.

[0022] Inaninitial position, illustrated in Figure 2, eamer diameter of each box end finger 23 of
box end 19 increases from upward facing shouldéo #7e end of each box end finger 23. An outer
surface portion 33 of each box end finger 23 igdaithan an outer diameter of box end 19 at
downward facing shoulder 21 in the initial positio@uter surface portion 33 extends a length of
each box end finger 23 approximately equal to gtleof grooves 31 on the inner diameter of each
box end finger 23. Outer surface portion 33 magtar decrease at upper and lower ends of outer
surface portion 33. In the illustrated embodimenter surface portion 33 is curved and generally
convex having a radius R from axis 24. Radiusfitds the convex shape of outer surface portion
33. A person skilled in the art will understandttiother curvatures, tapers, or angles for outer
surface portion 33 may be used. For example, sutéace portion 33 may be a conical surface with
an outer diameter that increases from a recess flietend of box end fingers 23. Recess 20 is
formed on an outer diameter of box end fingersiallg below outer surface portion 33. Recess 20
defines a separation between a cylindrical out@meéter of box end fingers 23 extending axially

upwards from downward facing shoulder 21 and auefiace portion 33. Recess 20 also provides a
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flexible portion of box end fingers 23 that dece=ashe radial resistance of box end fingers 23

allowing for some radial flex of box end fingers @3described in more detail below.

[0023] Continuing to refer to Figure 2, box end 19 alsdudes an outer diameter sleeve 35.
Sleeve 35 includes an annular boss on a lowemiateind of the sleeve 35 that defines an upward
facing shoulder 37. An inner diameter of sleeven2fy seal to a lower end of box end 19 proximate
to downward facing shoulder 21 with a seal 22.apetred upper inner diameter 36 of sleeve 35
decreases from a maximum inner diameter near aeruwp of sleeve 35 to a minimum inner
diameter near upward facing shoulder 37. Thethalkness of sleeve 35 increases in a downward
direction. A person skilled in the art will undiensd that a taper angle 38 formed by tapered inner
diameter 36 of sleeve 35 may be any suitable angle that axial movement of sleeve 35 relative to
tubular member 17 may cause sufficient radial @&l of box end fingers 23 as described in more
detail below. Taper angle 38 may be formed withaanular surface parallel to axis 24. In an
exemplary embodiment, taper angle 38 is betweamd30°. In another exemplary embodiment,
taper angle 38 is 4°. In the illustrated embodim#re upper inner diameter 36 extends from a
location 39 spaced axially above upward facing Eleyu37 to a location spaced axially below a
groove 55, described in more detail below. Thesirgiameter of sleeve 35 is cylindrical from
location 39 to the boss forming upward facing steuB7. Upward facing shoulder 37 will not be
in contact with downward facing shoulder 21. Indiemeter 36 of sleeve 35 contacts outer surface

portion 33 of each box end finger 23.

[0024] A person skilled in the art will understand thatemsurface portion 33 may be conical as
described above. A person skilled in the art alflo understand that inner diameter 36 may be
conical as illustrated herein, or may have a corgxature. Embodiments include curved outer
surface portion 33 paired with conical inner dia@n@&6 as shown, conical outer surface portion 33
paired with curved inner diameter 36, curved osteface portion 33 paired with curved inner
diameter 36, and conical outer surface portion&@Begd with conical inner diameter 36. A person
skilled in the art will understand that in each eaiment, outer surface portion 33 will interacttwit
inner diameter 36 such that axial movement of lkeve 35 will cause radial movement of box end

fingers 23.



[0025] Sleeve 35 may move axially relative to box end $feve 35 may be moved axially by
any suitable means. In an exemplary embodimemydeaulic actuation tool capable of gripping
sleeve 35 with sufficient force to prevent slippagsleeve 35 relative to the hydraulic actuatomi t
may be used. For example, the hydraulic actuatohmay apply an axial force to sleeve 35 of
approximately 500 kips. In another embodimengwe35 may have grooves, slots, channels, or the
like formed in an exterior diameter of sleeve 3he hydraulic actuation tool may couple or secure
to these grooves to apply an axial force to sl&®v® actuate joint 18. A person skilled in the ar
will recognize that any suitable means to actuaite L8 by moving sleeve 35 is contemplated and

included in the disclosed embodiments.

[0026] Upper tubular member 41 has a pin end 43 thattsmg@o box end 19 of lower tubular
member 17. In the illustrated embodiment, uppeukar member 41 and lower tubular member 17
are coaxial with axis 24. Pin end 43 has an idis@neter equivalent to the inner diameter of lower
tubular member 17 and an outer diameter less trember diameter of box end 19. An end of pin
end 43 will land on nose seal 29 or, alternativepyvard facing shoulder 27. An annular ring 45 is
formed on an outer diameter of pin end 43 and defandownward facing shoulder 46. Annular ring
45 may be spaced from the end of pin end 43 saatiratlar ring 45 will be axially over box end
fingers 23. In the illustrated embodiment, an wuppeer diameter end of sleeve 35 may seal to
annular ring 45 with a seal 48. Sleeve 35 haspgeiusealing portion 52 proximate to seal 48.
Upper sealing portion 52 has a substantially cyload inner diameter and an axial length sufficient
to allow for sleeve 35 to seal at seal 48 in bbih initial position and the made up position.
Grooves 47 are formed on an outer diameter podfipin end 43. As shown in Figure 4A, grooves
47 are proximate to, but will not engage groovew/B&n pin end 43 is inserted into box end fingers
23 of box end 19 in the initial position. Refegito Figure 2, Grooves 47 have an increasing thread
depth extending from the end of pin end 43 towartliéar ring 45 such that grooves 47 may mate
with grooves 31. In another embodiment, groovesdy comprise threads. A person skilled in the
art will recognize that pin end 43 may be insenté¢d box end 19 so that threads 31, 47 are clocked
or aligned so that they may mesh when box end fin2@ are moved radially into engagement with

pin end 43 as described in more detail below.

[0027]  An unlocking ring 49 may be interposed betweengpid 43 and sleeve 35 axially over

box end fingers 23. Unlocking ring 49 includesa@tqusion 51 with a ramped surface 53 on an inner
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portion proximate to the outer diameter of pin é8d Ramped surface 53 may face outward toward
sleeve 35. An outer portion of unlocking ring 48l weside within a groove 55 of sleeve 35.
Groove 55 will be axially below upper sealing pont62. Thus, axial movement of sleeve 35 will
result in axial movement of unlocking ring 49. Whe the initial position of Figure 2, protrusion
51 will be interposed between grooves 31 and gredve and unlocking ring 49 will be axially

spaced from downward facing shoulder 46.

[0028] Referring to Figure 3, a made-up position of jol& is shown. In the illustrated
embodiment, sleeve 35 has been moved axially upvedative to lower tubular 17. The axial
movement of sleeve 35 relative to lower tubular rnend 7 will cause tapered inner diameter 36 of
sleeve 35 to slide along upper outer surface poR®, acting as a cam surface. As upper outer
surface portion 33 interacts with inner diameteré@6esulting inward radial force causes box end
fingers 23 to contract radially inward to engageoges 31 to grooves 47, thereby securing lower
tubular member 17 to upper tubular member 41 shAsvn in Figure 4B, box end fingers 23 flex
radially inward so that grooves 47 and groovesr8fage. Referring to Figure 3, in an exemplary
embodiment, as box end fingers 23 flex radiallyandy the angle of contact between outer surface
portion 33 and inner diameter portion 36 changkqerson skilled in the art will recognize that
tapering or curving ends of outer surface portidhalows box end fingers 23 to maintain
engagement with inner diameter 36 throughout thial anovement of sleeve 35 and radial
contraction of box end fingers 23. A person sHillethe art will recognize that angle or curvature
of the ends of outer surface portion 33 may vapedeing on the angle of inner diameter 36 of
sleeve 35. In addition, box end fingers 23 detlegiteater distance at the ends of box end firfers
than where box end fingers 23 join lower tubulanmer 17 above downward facing shoulder 21.
Thus, the increased depth of grooves 31, 47 allowrigagement of grooves 31, 47 along the entire

length of grooves 31, 47.

[0029] When sleeve 35 moves axially upwards groove 55 eaay unlocking ring 49 axially

upwards until the top of unlocking ring 49 is pnméte to, but does not contact downward facing
shoulder 46. Ramped surface 53 of unlocking rixgwves upward relative to box end fingers 23
sufficient to allow grooves 31 to mesh fully wittogves 47. Upwards axial movement of sleeve 35
is limited by interference between inner diametatipn 36 and outer surface portion 33 as inner

diameter portion 36 decreases in diameter as itoappes location 39. In the exemplary
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embodiment, upward facing shoulder 37 will not eahtilownward facing shoulder 21 when in the
made up position of Figure 3. A person skilledhe art will recognize that in non-made up
positions and other alternative embodiments, dowdvecing shoulder 21 may contact upward
facing shoulder 37. When grooves 31 of lower tabaoiember 17 and grooves 47 of upper tubular
member 41 are fully engaged, grooves 31, 47 magecaubular members 41, 17 to move axially

toward each other, ensuring a seal at nose sdat2fen the tubular members 41, 17.

[0030] To unlock the tubular members 17, 41, sleeve 35 maye axially in the opposite
direction. The downwards axial movement of slegvavill cause protrusion 51 to insert into the
mated grooves 31, 47. Continued downwards movemidrforce protrusion 51 further between
grooves 31, 47, releasing grooves 31 of box ergefs23 from grooves 47 of pin end 43, thereby

decoupling lower tubular 17 from upper tubular 41.

[0031] As shown in Figure 3, following upward axial moverhef sleeve 35, upper sealing
portion 52 will extend beyond annular ring 45. Tgkndrical inner diameter of sleeve 35 at upper
sealing portion 52 extends a sufficient length tontain the seal between annular ring 45, seal 48,

and sleeve 35.

[0032] A person skilled in the art will recognize thatléaling engagement of grooves 31 of
tubular member 17 with grooves 47 of tubular menmalderfrictional forces between outer surface
portion 33 of box end fingers 23 and inner diamgtertion 36 of sleeve 35 will maintain
engagement of tubular 17 and tubular 41 until ®¥vis actively moved to the initial position of
Figure 2. In addition, a back-up device of anyahle means may be used to maintain the axial

position of sleeve 35 relative to tubular memberngshown in Figure 3.

[0033] A person skilled in the art will understand thailelthe tubular members are referred to as a
lower tubular member and an upper tubular memleas, mot necessary that the members be
assembled or positioned relative to one anotheshas/n. For example, a first tubular member
having pin end 43 may be axially below a secondilaromember having box end 19 and the
components described above. Joint 18 may theratgogenerally as described above. A person
skilled in the art will recognize that such pogiiing is contemplated and included in the disclosed

embodiments.
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[0034] Accordingly, the disclosed embodiments provide nome advantages. For example, the
disclosed embodiments provide a cost effectivedrag@ke-up connector for tubular members. The
connector may be made-up without a wrench or €nsioning device, placing personnel in close
proximity to the drilling slots for shorter periods time, and decreasing the danger level of
performing the task. Still further, the connectiges a radially collapsible member to generate a

higher axial preload force than current tubulamstion systems using rotation and torque to make

up.

[0035] It is understood that the present invention maye takany forms and embodiments.
Accordingly, several variations may be made inftegoing without departing from the spirit or
scope of the invention. Having thus describedpttesent invention by reference to certain of its
preferred embodiments, it is noted that the embedisdisclosed are illustrative rather than lingitin

in nature and that a wide range of variations, fications, changes, and substitutions are
contemplated in the foregoing disclosure and, imesanstances, some features of the present
invention may be employed without a correspondswgaf the other features. Many such variations
and modifications may be considered obvious andlat#s by those skilled in the art based upon a
review of the foregoing description of preferredoaatiments. Accordingly, it is appropriate that the

appended claims be construed broadly and in a maonsistent with the scope of the invention.
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What is claimed is:

1.

A tubular connector (18) comprising:

a first tubular member (41) having an axis (24) ancend portion (43) with grooves (47)

formed on an outer diameter of the end portion;(43)

a second tubular member (17) having an end pofti®nwith a plurality of box end fingers
(23) separated by slots (25) and grooves (31) fdramean inner surface of the box end fingers

(23), the second tubular member (17) being coaxiél the first tubular member (41);

wherein the grooves (47) of the first tubular men{d&) are proximate to the grooves (31)
of the second tubular member (17) when the fifstitar member (41) is inserted into the end

(19) of the second tubular member (17) in an ihg@sition;

an outer sleeve (35) disposed around the box egérs (23) and having an inner surface
(36); and

wherein axial movement of the outer sleeve (33tneé to the box end fingers (23) causes
the inner surface (36) of the outer sleeve (35)itte against an outer surface (33) of the box end
fingers (35), causing the box end fingers (23)datact radially into engagement with the
grooves (47) on the end portion (43) of the sedabdlar member (41), thereby securing the

first tubular member (17) to the second tubular teng41) in a made-up position.
The tubular connector (18) of Claim 1, wherein:

a depth of the second tubular member grooves (€rg¢ases as the grooves (47) approach

the second tubular member end; and

a depth of the first tubular member grooves 93tjeteses as the grooves (31) approach the

first tubular member end.
The tubular connector (18) of Claim 1, further coisipg:

an unlocking ring (49) interposed between the fubtilar member (17) and the outer sleeve
(35);

wherein the unlocking ring (49) is secured to theeosleeve (35) for movement therewith;
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wherein the unlocking ring (49) has a protrusiof) (Bxtending from a bottom of the

unlocking ring (49);

wherein axial movement of the outer sleeve (35 first direction to move the box end
fingers (23) from the initial to the made-up pasitimoves the unlocking ring (49) in the first

direction; and

wherein axial movement of the outer sleeve (3%) second direction to move the box end
fingers (23) from the made-up to the initial pasitmoves the unlocking ring (49) in the second
direction, interposing the protrusion (51) betwésn grooves (47, 31) of the first and second
tubular members (41, 17) to separate the firstssednd tubular members (41, 17).

4, The tubular connector (18) of Claim 1, further coisipg a seal (48) between the end portion
(43) of the first tubular member (41) of the owgkreve (35).

5. The tubular connector (18) of Claim 1, further coisipg a seal (22) between the end portion
(19) of the second tubular member (17) and theralgeve (35).

6. The tubular connector (18) of Claim 1, further coisipg a nose seal (29) interposed
between the end portion (43) of the first tubulanmber (41) and the end portion (19) of the second

tubular member (17).

7. The tubular connector (18) of Claim 1, whereindheer surface (33) of the box end fingers

(23) is arcuate.

8. The tubular connector (18) of Claim 1, whereinitiveer surface (36) of the outer sleeve (35)
is tapered.
9. The tubular connector (18) of Claim 8, whereindhéer sleeve (35) has a cylindrical inner

surface that extends from the tapered surfaceif3xirection away from the end portion (43) of

the first tubular member (41).
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10. A method for joining tubular members (41, 17) coisipg the steps of:
(a) providing a first tubular member (41) havingia end (43);

(b) providing a second tubular member (17) havitgpa end (19) with outwardly biased

fingers (23) and an axially moveable sleeve (3%)ritaan inner cam surface (36);

(c) inserting the pin end (43) of the first tubutaember (41) into the box end (19) of the
second tubular member (17) to bring oppositelyfggrooves (31, 47) on the box end (19) and

the pin end (43) proximate to each other in analhjtosition; and

(d) moving the sleeve (35) on an outer surface ¢83)e box end (19) axially toward the
first tubular member (41) to move the box end fisg@3) of the box end (19) of the second
tubular member (17) inward into engagement withgtineend (43) of the first tubular member
(41) to fully engage the opposite facing groovés 84) and secure the first tubular member (41)

to the second tubular member (17).

11. The method of Claim 10, wherein step (c) furthenpdses placing a nose seal (29) on an
upward facing shoulder (27) of the second tubukamiver (17) so that the nose seal (29) seals to the
first tubular member (17) and the second tubulanbrex (41) after the first tubular member (17) is
inserted into the second tubular member (41) amtdix end fingers (23) engage the pin end (43) in

a made-up position.
12. The method of Claim 10, further comprising:

providing an unlocking ring (49) interposed betwésa first tubular member (17) and the
outer sleeve (35) and a first end residing witmimaer diameter groove (55) of the outer sleeve
(35); and

moving the outer sleeve (35) axially in a directiormove the box end fingers (23) from the
made-up to the initial position to move the unlogkiing (49) axially downwards, interposing a
protrusion (51) between the grooves (47, 31) ofitseand second tubular members (41, 17) to

separate the first and second tubular members @1,
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