ACTUATION ASSEMBLY FOR RISER CONNECTION DOG 1. Field of the Invention: [0001] This
invention relates in general to production of oil and gas wells, and in particular to an actuator system
for a dog used in a riser connection. 2. Description of Related Art [0002] In marine riser pipe systems
for use in drilling underwater well bores, pipe joints are joined together by riser couplings. Typically
riser couplings include oppositely facing pin and box portions attached to adjacently located tubular
sections. The box portion of one tubular telescopically fits on the pin portion of an adjacently
connected tubular. Laterally moveable dog members are often used to couple together the box and pin
members. [0003] An example of a riser coupling 10 is shown in a side perspective partial sectional
view in Figure 1. The qQuptiNgrie RONSHERBRR AR RISRR R REI-TE0 ircumscribing an
upper portion of an annular pin portion 14. Although not shown, respective tubulars that form adjacent
members of a drilling riser attach to opposing ends of the box portion 12 and pin portion 14. Coupling
the box and pin portion assemblies 12, 14 together are a series of boss assemblies 16 disposed on
the outerlsurface @ithkdfagkedbrviartioR: The boss assemblies 12 as shown each have an outer boss
housing 18 through which an actuating screw 20 is radially inserted. A dog 22 is shown on the end of
the actuating screw 20 that projects radially inward. The dog 22 includes raised sections that engage a
profile 2448HeBhéninrensareiekatefeibesonarnd inpdriteniof. ofypidaihy, wetlsaded in particular to an

actuator system for a dog used in a riser connection.

2. Description of Related Art

[0002] In marine riser pipe systems for use in drilling underwater well bores, pipe joints are joined
together by riser couplings. Typically riser couplings include oppositely facing pin and box portions
| attached to adjacently located tubular sections. The box portion of one tubular telescopically fits on
the pin portion of an adjacently connected tubular. Laterally moveable dog members are often used

to couple together the box and pin members.

[0003] An example of a riser coupling 10 is shown in a side perspective partial sectional view in
Figure 1. The coupling 10 concludes an annular box assembly 12 shown circumscribing an upper
portion of an annular pin portion 14. Although not shown, respective tubulars that form adjacent
members of a drilling riser attach to opposing ends of the box portion 12 and pin portion 14.
Coupling the box and pin portion assemblies 12, 14 together are a series of boss assemblies 16
disposed on the outer surface of the box portion 12. The boss assemblies 12 as shown each have an
outer boss housing 18 through which an actuating screw 20 is radially inserted. A dog 22 is shown
on the end of the actuating screw 20 that projects radially inward. The dog 22 includes raised

sections that engage a profile 24 formed on the outer surface of the pin portion 14. Typically, threads




(not shown) are provided between the actuating screw 20 and the boss assembly 16. Thus, rotating
the actuating screw 20, in one direction or the other, laterally moves the dog 22 in and out of coupling
engagement with the profile 24 on the pin assembly 16. [0004] Known actuator devices can be difficult
to disengage if the actuator screw is defective. For example, if the screw is cross threaded, or the
threads are otherwise galled, the dog can be stuck in locking engagement thereby maintaining
coupling between the box and pin portions. hi some instances, the dog can become canted that can

wedge it within box or the profile; known actuatjon assemplies gan fracture ywhen trying to pull the dog
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herein is 4 fiser. conneciion ssembly ihal canbeymade up,el itecepiadie.adlapiad jo g sl a riser
a pin member avnﬁg a profilé on its exterior and adapted to be coupled to ancther section of the riser,
a pluralit)é of bores extendi Qvtlfl{ ugh aﬁ:idf alltﬁ)f the rece ta Ig and spaced circumferentially around
the receptca)t‘(l:ll)el,n gr?ggaa%oemr%%tylo %1895 ré)slsgm)évlrés,e Jere eac y(()if the dog assemblies can be mounted
in one of the receptacles. In one example the dog assemblies include, an elongate actuation rod

having iy R.4a6: ABaRJRSKfeciag sngelieaaaap. pdRAhAYING B PIORR CatkesRanding to

the profile on the pin member, an outwardly facing sho ron the rod that is coaxial with the axis, a

sleeve ciggumstIinR SRAIIOBOIhRJR e i aadingrAliked 12 hadgcrp@rlt.RdRalwhen the

sleeve is rotated in a first direction, an end of the sleeve abuts the shoulder to axially move the
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member to couple the pin and receptacle. The riser connection assembly may optionally include an

end cap gelactivehhaibpdie R ancuirt g hineAs iatm b S8 HRPMIRG, R wesuadgdptated in

a direction opposite the first direction, the end of the sleeve abuts the end cap to move the actuation
rod, that joctBIBovaSHRGHON ALY 8] RRABGRM A WETHR Pralia Faditncauptes: thewin @ide
receptacle. The inner diameter of the sleeve and outer diameter of the rod may be axially slideable
with respgeddgpne another and the sleeve may optionally be freely rotatable relative to the rod. The
actuator assembly can be affixed to the outer surface of the box so it projects radially inward towards
the axis of the box and wherein the profile is provided on the outer circumference of the pin. A bushing
may be provided on the tubular having threads on an inner circular surface that engage threads on the
outer surface of the sleeve. Faceted drive flats can be on the outer surface of the sleeve, so that when
a wrench engages the sleeve, the wrench couples with




the flats to impart a rotational force onto the sleeve. In one example, the inner end of the actuation rod
that attaches to the dog is asymmetric and non-rotating with respect to the dog. [0006] An alternate
embodiment of a riser connection assembly includes a first tubular adapted to be set in a riser, a
second tubular having a profile on its exterior and adapted to be coupled to another section of the
riser, a plurality of bores extending through a sidewall of the first tubular and spaced circumferentially
around the receptacle, a plurality of dog assemblies each mounted in one of the first tubular The dog

assemblies can include an elongate %ﬁiﬂﬁkﬁl&ﬂ%ﬁﬁﬁ‘fﬂ%ﬁ%ﬂ dog on an inner facing end of the

actuation rod and having a profile cor he pin member, an outwardly facing
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threadingly affixed to the first tubular, so that when the sleeve is rotate a first direction, an end of
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dog into engagement with the profile on theé second tubular to ¢ e the tubulars.”An cap may
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actuation rod, so that when the sleeve is rotated in a direction opposite t rection, the end of
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with the profile and uncouples the tubulars. [0007] Also osed herein Is a riser string having an
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end of a second tubular member and inserted within the box portion, a profile formed on the outer
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of the box portion, an outward facing external shoulder on an inner portion of the actuator rod, an
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of the actuator rod disposed within the box portion, a sleeve circumscribing a portion of the actuator

rod betwgen dRpipuargand owuaid Being shauldersoAnd 8:sat AlEXEMAINEAds ARG igeve that

engage threads in the hole in the wall of the box portion, so that when the sleeve 1s urged towards the

dog, an ipRer&Rd, Qb heSIRRPRERIANS Me.eHtwand AripgiRRaYideniemoyqHb e Ak gy agk inward,

that in turn moves the dog into engagement with the profile, and when the sleeve is rotated in an
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with the profile on the pin member to couple the pin and receptacle. The riser connection assembly
may optionally include an end cap selectively affixable on an outer end of the actuation rod, so that
when the sleeve is rotated in a direction opposite the first direction, the end of the sleeve abuts the
end cap to move the actuation rod, that in turn moves the dog out of engagement with the profile and
-uncouples the pin and receptacle. The inner diameter of the sleeve and outer diameter of the rod may
be axially slideable with respect to one another and the sleeve may optionally be freely rotatable
relative to the rod. The actuator assembly can be affixed to the outer surface of the box so it projects
radially inward towards the axis of the box and wherein the profile is provided on the outer
circumference of the pin. A bushing may be provided on the tubular having threads on an inner
circular surface that engage threads on the outer surface of the sleeve. Faceted drive flats can be on

the outer surface of the sleeve, so that when a wrench engages the sleeve, the wrench couples with




Brief Description of the Drawings: [0008] Some of the features and benefits of the present invention
having been stated, others will become apparent as the description proceeds when taken in
conjunction with the accompanying drawings, inwhich: [0009] Figure 1 is an example of a prior art box
and pin coupling for a riser shown in a partial sectional perspective view. [0010] Figure 2 is a sectional
view of an example of an actuator assembly for use in a box and pin coupling. 100111 Figure 3 is a
side sectional view of an embodiment of a portion of a box and pin coupling.

the flats to impart a rotational force onto the sleeve. In one example, the inner end of the actuation

rod that attaches to the dog is asymmetric and non-rotating with respect to the dog.

[0006] An alternate embodiment of a riser connection assembly includes a first tubular adapted to be
set in a riser, a second tubular having a profile on its exterior and adapted to be coupled to another
section of the riser, a plurality of bores extending through a sidewall of the first tubular and spaced
circumferentially around the recéptacle, a plurality of dog assemblies each mounted in one of the first
tubular. The dog assemblies can include an elongate actuation rod having an axis, a dog on an inner
facing end of the actuation rod and having a profile corresponding to the profile on the pin member,
an outwardly facing shoulder on the rod that is coaxial with the axis, and a sleeve circumscribing a
portion of the rod and threadingly affixed to the first tubular, so that when the sleeve is rotated in a
first direction, an end of the sleeve abuts the shoulder to axially move the actuation rod, that in turn
moves the profile on the dog into engagement with the profile on the second tubular to couple the
tubulars. An end cap may also be included with the riser connection assembly that is selectively
affixable on an outer end of the actuation rod, so that when the sleeve is rotated in a direction
opposite the first direction, the end of the sleeve abuts the end cap to move the actuation rod, that in

turn moves the dog out of engagement with the profile and uncouples the tubulars.

[0007] Also disclosed herein is a riser string having an annular box portion affixed on an end of a
first tubular member, an annular pin portion affixed on an .end of a second tubular member and
inserted within the box portion, a profile formed on the outer circumference of the pin portion, an
actuator rod having an axis and inserted through a bore in the wall of the box portion, an outward
facing external shoulder on an inner portion of the actuator rod, an inward facing external shoulder

on an outer portion of the actuator rod, a dog affixed on an inner end of the actuator rod disposed




[0012] Figure 4 is a perspective view of the actuator assembly of Figure 2. [0013] Figure 5 is a
perspective view of an example of a actuator assembly. [0014] Figure 6 is an overhead partial
sectional view of the actuator assembly of Figure 3 in an extended configuration. [0015] Figure 7 is an
overhead partial sectional view of the actuator assembly of Figure 3 in a retracted configuration. [0016]
While the invention will be described in connection with the preferred embodiments, it will be
understood that it is not intended to limit the invention to that embodiment. On the contrary, it is

intended {QGAVEE @BM'X%&e@mw&ﬁltgeﬂﬁmg@%%W@Hﬂé%caamx&l@ef&%mﬁg Withig fhe spirit

and scope of the invention as defined by the appended claims.

outward facing shoulders, and a set of external threads on the sleeve that engage threads in the hole
in the wall of the box portion, so that when the sleeve is urged towards the dog, an inner end of the
sleeve contacts the outward facing shoulder to move the actuator rod inward, that in turn moves the
dog into engagement with the profile, and when the sleeve is rotated in an opposite direction, the

sleeve contacts the outward facing shoulder to move the rod outward.




Detailed Description of the Invention [0017] The apparatus and method of the present disclosure will
now be described more fully hereinafter with reference to the accompanying drawings in which
embodiments are shown. This subject of the present disclosure may, however, be embodied in many
different forms and should not be construed as limited to the illustrated embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the art. Like numbers refer to like elements
throughout For the convenience in rﬁﬁgpﬁgstoit eogccfotrl’rl'ug)ﬁg%ir} fisgures, directional terms are used
for reference and illustration only. For examﬁlre,p & frettionaterms such as "upper”, "lower", "above",
"below", and the like are being used to illustrate a relational location. [0018] It is to be understood that
the subject of the present disclosure is not limited to the exact details of construction, operation, exact
materials! %Pk sERAAEMRE SABHRS aﬁlfhb&a%fé%&&?s@%ameaméﬁa%Bﬁ?&éﬁfgwr%ésa‘bﬁ‘arem to
one skilled in the art. In the drawings and specification, there have been disclosed illustrative
embodinT¥iEETsT ARBAETIS R SRTEIREL R RIOLTHD TGS FACH LTSRN S B (R 2T FRA% Red in a
generic and descriptive, sense only and not for the purpose of limitation. [0019] An example of an
actuation SYE0ERBSHIS 30 in accordance with the present disclosure is shown in a side section view
in Figure 2. In this embodiment, the screw assembly 30 includes a cylindrically-shaped actuation rod
32. The 4609alidtigiod B2sisisbxampleavingpainraaishdx fahpinhiclplispfiies dismeiewtiansitiansaht points
along its length. A shoulder 33 is shown defined where the outer diameter of the actuation rod 32
increaseseatianpbirtaleniythécaxis Ax to form a laterally facing surface. An annular actuation sleeve 34
circumscribes a portion of the actuation rod 32 and is shown having an end abutting the shoulder 33.
Optional threads 36 are shown on the outer surface of the sleeve 34 along a portion adjacent the end
next to tHOWRb JiaraB istredivadivine at anatiompdeld2mprokistatesshaiidordee 38adhgrardkpyet further
radially outward to form an actuation head 38. The diameter of the actuation rod 32 is shown being
substantigipbBgstant in a direction along its axis Ax from the shoulder 33 in a direction opposite the
actuation head 38; this portion of the actuation screw defines an actuation shaft 40.

[0011] Figure 3 is a side sectional view of an embodiment of a portion of a box and pin coupling.
[0012] Figure 4 is a perspective view of the actuator assembly of Figure 2.
[0013] Figure 5 is a perspective view of an example of a actuator assembly.

[0014] Figure 6 is an overhead partial sectional view of the actuator assembly of Figure 3 in an

extended configuration.

[0015] Figure 7 is an overhead partial sectional view of the actuator assembly of Figure 3 in a

retracted configuration.

[0016] While the invention will be described in connection with the preferred embodiments, it will
be understood that it is not intended to limit the invention to that embodiment. On the contrary, it is
intended to cover all alternatives, modifications, and equivalents, as may be included within the spirit

and scope of the invention as defined by the appended claims.




[0020] A shaft end 41 is shown on the end of the actuation shaft 40 opposite the shoulder 33 and
circumscribed by an end cap 42. The end cap 42 receives the shaft end 41 through an opening on one
end. The end cap 42 shown has a closed end on a side opposite its open end; alternate embodiments
exist that include both ends of the end cap 42 being open. Projecting radially through the walls of the
end cap 42 are bores 44 with inserted set screws 45. Threads (not shown) are formed on the
respective outer surfaces of the set screws 45 and the inner surface of the bores 44 so that tightening

the set S%@Y&ﬁe‘*ﬁﬂ@@ﬂa%%‘i’%ﬁ it ERfsecure the end cap 42 onto the shaft end 41. Threads 46,

47 may optionally be included respectively on the inner surface of the end cap 42 and outer surface of
the shaft end 41. An optional groove 48 is formed on the outer surface of the shaft end 41 and formed

to receivgaierir dppriRciing @eds Pbing selsuiawssdRsdibegnhearw Zesrbsifasienadiio the
shaft end 41 in any other number of ways, such as corresponding threads on the end cap 42 and shaft

end 41, fastenefethdiicRgagectveadedBaipmwithidrikenas taakinpiRH @ehBadidRwWe Isscahawathenigr now
known or later developed attachment means. [0021] In one operational example, the actuation head

38 couplesbjéthca thegivht iR dleacn 36 IRveAge vadibadtbieaaRe PafRrSiabaSs Wi alPass

assembly. Accordingly, rotating the sleeve 34 in a first rotational direction urges the sleeve 34 against

the outwardiydasieg shauldartsthoniearattabotedStvlinearbmmnate i itacthpdanda 3z
actuation head 38, and dog to engage oppositely facing profiles within a box and pin coupling.

Attachingtbeidaixd thantasthiscsbrateant vdimsaxige sl contselestiiiheg] Batwesidhehastuptionseeve 34
and the actuation rod 32, so that when the sleeve 34 is rotated in a direction opposite the first direction

the actugtioentish 32,ibige\«iBdd anehdogtareiRromad s werkd antiavenieaty e galeptingionttais
example the actuation rod 32 is free to axially move within the actuation sleeve 34. In one example,

the threagisdénidncotierievpposiely donibentfirgainns, dirdbeosidesensdrsadbarovigbrihecsiegve 34 is
rotatingly remove, the cap 42 is tightened onto the shaft end 41.
illustration only. For example, the directional terms such as "upper", "lower", "above", "below", and

the like are being used to illustrate a relational location.

[0018] It is to be understood that the subject of the present disclosure is not limited to the exact
details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments of the subject disclosure and,
although specific terms are employed, they are used in a generic and descriptive sense only and not

for the purpose of limitation.

[0019] An example of an actuation screw assembly 30 in accordance with the present disclosure is
shown in a side section view in Figure 2. In this embodiment, the screw assembly 30 includes a
cylindrically-shaped actuation rod 32. The actuation rod 32 is shown having an axis Ax from which
its outer diameter transitions at points along its length. A shoulder 33 is shown defined where the
outer diameter of the actuation rod 32 increases at a point along the axis Ax to form a laterally facing

surface. An annular actuation sleeve 34 circumscribes a portion of the actuation rod 32 and is shown




[0022] An alternate embodiment of the actuation screw assembly 30A is shown combined with a boss
assembly 50 in side sectional view in Figure 3. The boss assembly 50 is shown having a housing 52
coupled to a box portion 12A. A bore 53 through the housing 52 and box portion 12A provides a path
for inserting the actuation assembly 30A. An annular bushing 54 is shown set within the bore 53 on a
portion where the diameter of the bore 53 transitions inward. An annular retaining collar 56 engages
the box 52 by corresponding threads formed on the inner circumference of the bore 53 and outer

surface of the collar 56, The retaining, collay 56 coaxjally fi er an upper portion of the bu (Eiling 54
pt L L e e SR S e TR el
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the bushing 54 engaged by its threads 36 with threads form the in circumference.of the
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bushingSg. nsta aining collar 56 as described secures the
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from the shoulder 33 in a direction opposite the actuation head 38; this portion of the actuation screw

defines an actuation shaft 40.

[0020] A shaft end 41 is shown on the end of the actuation shaft 40 opposite the shoulder 33 and
circumscribed by an end cap 42. The end cap 42 receives the shaft end 41 through an opening on
one end. The end cap 42 shown has a closed end on a side opposite its open end; alternate
embodiments exist that include both ends of the end cap 42 being open. Projecting radially through
the walls of the end cap 42 are bores 44 with inserted set screws 45. Threads (not shown) are formed
on the respective outer surfaces of the set screws 45 and the inner surface of the bores 44 so that
tightening the set screws 45 within the bores 44 can secure the end cap 42 onto the shaft end 41.
Threads 46, 47 may optionally be included respectively on the inner surface of the end cap 42 and
outer surface of the shaft end 41. An optional groove 48 is formed on the outer surface of the shaft
end 41 and formed to receive the inwardly projecting ends of the set screws 45. The end cap 42 can
be fastened to the shaft end 41 in any other number of ways, such as corresponding threads on the
end cap 42 and shaft end 41, fasteners that engage threaded bores within the actuation rod 32,

dowels, or another or now known or later developed attachment means.

[0021] In one operational example, the actuation head 38 couples with a dog and the threads 36
engage within a threaded bore, such as within a boss assembly. Accordingly, rotating the sleeve 34

in a first rotational direction urges the sleeve 34 against the outwardly facing shoulder 33 on the




ant rotation plate 60 is affixed within the housing 52 and as shown is moveable by a force along the
axis of the actuation rod 32A and away from engagement with the wrench flats 61. One such example
of moving the plate 60 can occur when a wrench (not shown) pushes the plate 60 inward when
coupling the wrench flats 61 to rotate the sleeve 34. Springs 62 are shown compressed within
recesses drilled within the housing 52. The springs 62 expand when the force is removed so the plate
60 can reengage the wrench flats 61. Inward and past the bushing 54, the diameter of the bore 53

expands guiiard 1615916 a0l VIR AA90 8 dsistoun Allached e astyation beag 38A. In

this example, the actuation IS asymmetric about the screw axis Ax’so that the ac
32A - ' . 64, ifically, t ti f th
motuaton KEa A R e S B N s o

the uppe i. a .a I t.1Bn0 A . cruati .hawg elative
e P RYAGE SRIRleSh MG LRI £ e AR RS EIAR e
54, is a i pAr R T NAYRYR QG @pﬁéﬁt@{ﬁé@r@%ﬁﬁ@%& f@l%%JR{a{Hﬁﬁjr %ﬁ?}‘s‘i@ FPIRTlSGR PN the
inward facing side of the dog 64. Thus, laterally urging the dog 64 so that the profﬁe 66 engag%s the
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assembly 30 of Figure 2 is illustrated in a side perspective view In Figure 4. In this example, the end

cap 42 s, SUANSTCWRAPHENEARGEN 41 WIesRLRCRIR AR IR E R A dpne

example of use of the screw assembly 30, 30A of Figures 2 or 3, a housing 52 Is provi
assembly 5 thatdneludesnthie sRtAtoN SCRw ARsEMRNA. 304 AfAiAlgRLIBI dx applisdionto the
sleeve 34, such as by a wrench on the wrench flats 61, so that the threads 36 engaging the threads 54
convert tgg}ﬁg}@% metinrqinipy lpteral motion, thereby urging the actuation rod 32, 32A with attached
dog 64 laterally into engagement with the profile 68. As noted above, when the anti-rotation plate 60
circumscribes the portion of the sleeve 34 having the wrench flats 61, respective rotation between the

sleeve 3409Dg)] howsingnat EnieYaERbARSAEdinghs bR WasEABNIEbA Ky sNeRirchFemAisangaging
the profile 68, thereby maintaining coupling between the box portion 12A and pin portion 14A. 100251
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an outward or disengaging direction. Thus rotating the sleeve 34 in a direction opposite that used to
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portions 12A, 14A may be decoupled. One of the advantages of the embodiment described herein is

the tensijgdoies bpeth for indarially tRRtghiedagnbd moanhauhaf rrganansntitbhgprafils 68 is

distributed within the larger diameter actuation rod 32, 32A. In one example, the actuation rod 32, 32A
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exceeds previously known tensile force capabilities, that were in the range of about 35,000 pounds.

[00261 Rigniess dusigai@seibod S8, BEHRESHYRVIBAR RYABINIE B the-PassATSRARIYIER shRWN
made up of the housing 52 and actuation assembly 30. The housing 52 as shown has a largely planar

upper swfaagl iniessastack by deaiin: 56, trat allaimminssrtiossebandiBaea%y ¢ dhapetytiasnasgsembly
30. The sides of the housing 50 angle outward from the upper surface of the housing 50 a flange 57
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flange 57 shown is substantially rectangular and includes bolt holes at each corner. Cap screws 59 are

shown insagRd hiougmhthsubpihhelesdecatiaciing thethredassormhhaRde HRRXINH RS haé
(Figures 6 and 7). The edges of the housing 52 adjacent the bolt holes are correspondingly profiled to
accommgietaie isreactof @t theiiap SErawa s the retaining collar 56 as described secures the bushing

54 within the housing 52 preventing the bushing 54 from rotating within the housing 52 when the

sleeve 34 engages the bushing 54.

[0023] An anti-rotation system 58 is shown circumscribing the assembly 30A that includes an anti-

rotation plate 60 formed to engage faceted wrench flats 61 on the outer surface of the sleeve 34. The




[0027] Figures 6 and 7 are overhead partial sectional views of the boss assembly 50 attached to a box
portion 12A. Figure 6 illustrates the actuation screw assembly 30 in an extended mode with the dog 64
urged against the pin portion 14A to engage the profiles 66, 24A (Figure 3). As shown, the actuation
screw assembly 30 is positioned so that the anti-rotation plate 60 circumscribes the wrench flats 61.
As described above, the actuation sleeve 34 can be rotated by sliding a socket (not shown) over the
end cap 42 to engage the wrench flats 61. Inwardly urging the socket against the anti-rotation plate 60

past the wrench flats 61 frees the actuation sleeve 3 éorr tation. Referrin w tq Figure 7, the
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In this example, the actuation head 38 A is asymmetric about the screw axis Ax so that the actuation
rod 32 A cannot rotate with respect to the attached dog 64. More specifically, the upper portion 65 of
the actuation head 38A inserts into a downwardly facing slot provided within the dog 64. The
thickness of the upper portion 65 is less than the lower portion of the actuation head 38A, which
prevents relative rotation between the actuation head 38A and dog 64. At the end of the cavity 63
opposite the bushing 54, is a pin portion 14A having a profile 24A on its facing surface formed to

match a profile 66 on the inward facing side of the dog 64. Thus, laterally urging the dog 64 so that

the profile 66 engages the profile 24A couples the housing 52 with the pin portion 66.

[0024] An example of the actuation screw assembly 30 of Figure 2 is illustrated in a side perspective
view in Figure 4. In this example, the end cap 42 is shown secured over the shaft end 41 with the set
screws 45 within the bores 44. In one example of use of the screw assembly 30, 30A of Figures 2 or
3, ahousing 52 is provided with a boss assembly 50 that includes the actuation screw assembly 30,
30A. A rotational force is applied onto the sleeve 34, such as by a wrench on the wrench flats 61, so
that the threads 36 engaging the threads 54 convert the rotational motion into lateral motion, thereby

urging the actuation rod 32, 32 A with attached dog 64 laterally into engagement with the profile 68.
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1. Ariser connection assembly 50 comprising: a receptacle 52 adapted to be setin ariser; apin
member 14A having a profile 24A on an exterior and adapted to be coupled to another section of the
riser; a plurality of bores 53 extending through a sidewall of the receptacle 52 and spaced
circumferentially around the receptacle 52; and  characterized by a plurality of dog assemblies 30
each mounted in one of the receptacles 52 and comprising: an elongate actuation rod 32 having an

axis,

As noted above, when the anti-rotation plate 60 circumscribes the portion of the sleeve 34 having the
wrench flats 61, respective rotation between the sleeve 34 and housing 52 is prevented. Accordingly,
the dog 64 will be prevented from disengaging the profile 68, thereby maintaining coupling between

the box portion 12A and pin portion 14A.

[0025] Adding the optional end cap 42 onto the shaft end 41 axially couples the sleeve 34 and set
rod 32 in an outward or disengaging direction. Thus rotating the sleeve 34 in a direction opposite
that used to engage the dog 64 and profile 68, disengages the dog 64 from the profile 68 so the box
and pin portions 12A, 14A may be decoupled. One of the advantages of the embodiment described

herein is the tensile force used for laterally moving the dog 64 in and out of engagement with the

profile 68 is distributed within the larger diameter actuation rod 32, 32A. In one example, the
actuation rod 32, 32A described herein can withstand a tensile force of at least about 65,000 pounds.
This significantly exceeds previously known tensile force capabilities, that were in the range of

about 35,000 pounds.

[0026] Figure 5 illustrates in a side perspective view an example of the boss assembly 50 shown
made up of the housing 52 and actuation assembly 30. The housing 52 as shown has a largely planar
upper surface intersected by a cavity 55 that allows insertion of and access to the actuation assembly
30. The sides of the housing 50 angle outward from the upper surface of the housing 50 a flange 57
shown provided along outer periphery of the lower surface of the housing 30. The example of the
flange 57 shown is substantially rectangular and includes bolt holes at each corner. Cap screws 59
are shown inserted through the bolt holes for attaching the boss assembly 50 to a box portion 12A
(Figures 6 and 7). The edges of the housing 52 adjacent the bolt holes are correspondingly profiled

to accommodate insertion of the cap screws 59.
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a dog 64 on an inner facing end of the actuation rod 32 and having a profile 68 corresponding to the
profile 24A on the pin member 14A; an outwardly facing shoulder 33 on the rod 32 that is coaxial with
the axis; a sleeve 34 circumscribing a portion of the rod 32 and threadingly affixed to the receptacle
52, so that when the sleeve 34 is rotated in a first direction, an end of the sleeve 34 abuts the shoulder
33 to axially move the actuation rod 32, that in turn moves the profile 68 on the dog 64 into
engagement with the profile 24A on the pin I4A member to couple the pin 14A and receptacle 52. 2.
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respect t%c(%trl]aetigrrl] gépe%'assembly 30 is positioned so that the anti-rotation plate 60 circumscribes the wrench

flats 61. As described above, the actuation sleeve 34 can be rotated by sliding a socket (not shown)

over the end cap 42 to engage the wrench flats 61. Inwardly urging the socket against the anti-

rotation plate 60 past the wrench flats 61 frees the actuation sleeve 34 for rotation. Referring now to

Figure 7, the actuation screw assembly 30 is depicted in a retracted position; rotating the actuation

sleeve 34 moves the actuation assembly 30 between the co‘nﬁgurations shown in Figures 6 and 7. In

the retracted position the end cap 42 is shown almost fully outside of the cavity 55 and the portion of

the actuation sleeve 34 having the wrench flats 61 is proximate the opening of the cavity 55 and past

the anti-rotation plate 60. Rotating the actuation sleeve 34 into the retracted position pulls the dog

64 within the box portion 12A and away from its engagement with the pin portion 14A.

[0028] The present system and method described herein, therefore, is well adapted to carry out and
attain the ends and advantages mentioned, as well as others inherent therein. While a presently
preferred embodiment has been given for purposes of disclosure, numerous changes exist in the
details of procedures for accomplishing the desired results. These and other similar modifications
will readily suggest themselves fo those skilled in the art, and are intended to be encompassed within

the spirit of the present invention disclosed herein and the scope of the appended claims.
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4. The riser connection assembly 50 of any of claims 1 - 3, characterized in that wherein the sleeve 34
is freely rotatable relative to the rod 32. 5. The riser connection assembly 50 of any of claims 1 - 4,
characterized in that, wherein the actuator assembly 30 is affixed to the outer surface of the box 52
and projects radially inward towards the axis of the box 52 and wherein the profile 24A is provided on
the outer circumference of the pin 14A. 6. The riser connection assembly 50 of any of claims 1 - 5,
characterized in that the assembly 50 further comprises a bushing 54 provided on the sleeve 34 and
- having threads on an inner circular surface engageg yyith threads 36 on the outer surface of the sleeve
34. 7. The riser connection assembly 50 of any Of claims 1 -6, characterized in that the assembly 50
further comprises a faceted drive flats 61 on the outer surface of the sleeve 34, so that when a wrench
engagesYﬁ EFéééPé‘@fZﬂ the wrench couples with the flats 61 to impart a rotational force onto the sleeve
34. 8. The riser connection assembly 50 of any of claims 1 - 7, characterized in that the inner end of
the actuation radiss tbahattiaahssciablye tlognfstilsnasymmetric and non-rotating with respect to the dog
64. 9. A riser eanogsticle sEagiplly thdeesnpriskgra first tubular 12A adapted to be set in a riser;
a pin member 14A having a profile 24A on an exterior and adapted to be coupled to another
section of the riser;
a plurality of bores 53 extending through a sidewall of the receptacle 52 and spaced
circumferentially around the receptacle 52; and
characterized by a plurality of dog assemblies 30 each mounted in one of the receptacles 52 and
comprising:

an elongate actuation rod 32 having an axis,

a dog 64 on an inner facing end of the actuation rod 32 and having a profile 68
corresponding to the profile 24A on the pin member 14A;

an outwardly facing shoulder 33 on the rod 32 that is coaxial with the axis;
a sleeve 34 circumscribing a portion of the rod 32 and threadingly affixed to the
receptacle 52, so that when the sleeve 34 is rotated in a first direction, an end of the
sleeve 34 abuts the shoulder 33 to axially move the actuation rod 32, that in turn
moves the profile 68 on the dog 64 into engagement with the profile 24A on the pin
14A member to couple the pin 14A and receptacle 52.
2. Theriser connection assembly 50 of claim 1 further characterized by an end cap 42 selectively
affixable on an outer end of the actuation rod 32, so that when the sleeve 34 is rotated in a direction
opposite the first direction, the end of the sleeve 34 abuts the end cap 42 to move the actuation rod

32, that in turn moves the dog 64 out of engagement with the profile 68 and uncouples the pin 32 and

receptacle 52.

3. The riser connection assembly 50 of any of claims 1 or 2, characterized in that wherein the
inner diameter of the sleeve 34 and outer diameter of the rod 32 are axially slideable with respect to

one another.
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a second tubular 14A having a profile 24A on its exterior and adapted to be coupled to another section
of the riser; a plurality of bores 53 extending through a sidewall of the first tubular 12A and spaced
circumferentially around a receptacle 52;  characterized by a plurality of dog assemblies 30 each
mounted in one of the first tubular 12A and comprising: an elongate actuation rod 32 having an axis, a
dog 64 on an inner facing end of the actuation rod 32 and having a profile 68 corresponding to the
profile 24A on the second tubular 14A;

4. The riser connection assembly 50 of any of claims 1 - 3, characterized in that wherein the

sleeve 34 is freely rotatable relative to the rod 32.

5. The riser connection assembly 50 of any of claims 1 - 4, characterized in that, wherein the
actuator assembly 30 is affixed to the outer surface of the box 52 and projects radially inward
towards the axis of the box 52 and wherein the profile 24A is provided on the outer circumference of

the pin 14A.

6. The riser connection assembly 50 of any of claims 1 - 5, characterized in that the assembly 50
further comprises a bushing 54 provided on the sleeve 34 and having threads on an inner circular

surface engaged with threads 36 on the outer surface of the sleeve 34.

7.  Theriser connection assembly 50 of any of claims 1 - 6, characterized in that the assembly 50
further comprises a faceted drive flats 61 on the outer surface of the sleeve 34, so that when a wrench
engages the sleeve 34, the wrench couples with the flats 61 to impart a rotational force onto the

sleeve 34.

8.  The riser connection assembly 50 of any of claims 1 - 7, characterized in that the inner end of
the actuation rod 32 that attaches to the dog 64 is asymmetric and non-rotating with respect to the

dog 64.
9. Ariser connection assembly 10 comprising:
a first tubular 12A adapted to be set in a riser;

a second tubular 14A having a profile 24A on its exterior and adapted to be coupled to another

section of the riser;
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an outwardly facing shoulder 33 on the rod 32 that is coaxial with the axis; a sleeve 34 circumscribing
a portion of the rod 32 and threadingly affixed to the first tubular 12A, so that when the sleeve 34 is
rotated in a first direction, an end of the sleeve 34 abuts the shoulder 33 to axially move the actuation
rod 32, that in turn moves the profile 64 on the dog 64 into engagement with the profile 24A on the
second tubular 14A to couple the tubulars; and an end cap 42 selectively affixable on an outer end of
the actuation rod 32, so that when the sleeve 34 is rotated in a direction opposite the first direction, the

end of the sleqvg341ahWs BR-€RY cRR(HRNP MBUEHRCRIIWAIIQT IRE B4« tBLIR tysn MRY]pdhg dog 64

out of engagement with the profile 24A and uncouples the tubulars. 10. The riser connection assembly

50 of claipkQukRaEaGHRZ86UAY Mé@@ﬁm@sing threads 36 on the end cap 42 inner surface and
outer end of the actuation rod 32 formed in a direction opposite to the threads 36 between the sleeve

34 and first tubular 12A.
characterized by a plurality of dog assemblies 30 each mounted in one of the first tubular 12A

and comprising:

an elongate actuation rod 32 having an axis,

a dog 64 on an inner facing end of the actuation rod 32 and having a profile 68

corresponding to the profile 24A on the second tubular 14A,;
an outwardly facing shoulder 33 on the rod 32 that is coaxial with the axis;

a sleeve 34 circumscribing a portion of the rod 32 and threadingly affixed to the
first tubular 12A, so that when the sleeve 34 is rotated in a first direction, an end of
the sleeve 34 abuts the shoulder 33 to axially move the actuation rod 32, that in turn
moves the profile 64 on the dog 64 into engagement with the profile 24A on the
second tubular 14A to couple the tubulars; and

an end cap 42 selectively affixable on an outer end of the actuation rod 32, so that
when the sleeve 34 is rotated in a direction opposite the first direction, the end of
the sleeve 34 abuts the end cap 42 to move the actuation rod 32, that in turn moves

the dog 64 out of engagement with the profile 24A and uncouples the tubulars.

10. The riser connection assembly 50 of claim 9, characterized by further comprising threads 36 on
the end cap 42 inner surface and outer end of the actuation rod 32 formed in a direction opposite to

the threads 36 between the sleeve 34 and first tubular 12A.

The riser connection assembly of claims 9 or 10, wherein the tubulars are connected on their ends
and includes a box 12A on the connected end and the other tubular includes a pin 14A on the

connected end so that coupling the box 12A to the pin 14A couples together the tubulars.
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The riser connection assembly of claims 9 or 10, wherein the tubulars are connected on their ends and
includes a box 12A on the connected end and the other tubular includes a pin 14A on the connected
end so that coupling the box 12A to the pin 14A couples together the tubulars. 11. A boss assembly
50 for use in engaging box 12A and pin 14A members of a tubular assembly: a housing 52 configured
for attachment to a box member 12A; an actuator rod 32 having an axis and inserted through the
housing in an orientation substantially transverse with the box member 12A, an outwardly facing
shoulder 33 onyt6.[ads3e B AR é%g?gv 5 '%'zmﬁé'i‘ .'ggg'flxerﬁ&%%}%’&%%%ﬁl&f ugfdR.define

an actuation head 65 and configured to col a dog

a housing 52 configured for attachment to a box member 12A;

an actuator rod 32 having an axis and inserted through the housing in an orientation

substantially transverse with the box member 12A,
an outwardly facing shoulder 33 on the rod 32 that is coaxial with the axis;

an end of the actuator rod 32 profiled to define an actuation head 65 and configured to couple

with a dog 64; and

a sleeve 34 circumscribing a portion of the actuator rod 32 and threadingly affixed to the
housing 52, so that when the sleeve 34 is rotated in a first direction and the actuation head 65 is
coupled with a dog 64, an end of the sleeve 34 abuts the shoulder 33 to axially move the
actuation rod 32, that in turn moves the actuation head 65 and dog 64 away from the housing

52.

12. The boss assembly 50 of claim 12, characterized by further comprising an end cap 42 |

selectively affixable on an end of the actuation rod 32 opposite from the actuation head 65, so that

when the sleeve 34 is rotated in a direction opposite the first direction, the end of the sleeve 34 abuts
the end cap 42 to move the actuation rod 32, that in turn moves the actuation head 65 towards the

housing 52.

13. Theboss assembly 50 of claims 12 or 13, characterized wherein the housing 52 is attached to a |
box member 12A that coaxially circumscribes a portion of a pin member 14A, and so that when the
dog 64 is moved away from the housing 52, the dog 64 is moved into engagement with a profile 24A

on the pin member 14A to there couple the box member 12A to the pin member 14A.
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a sleeve 34 circumscribing a portion of the actuator rod 32 and tlreadingly affixed to the housing 52, so
that when the sleeve 34 is rotated in a first direction and the actuation head 65 is coupled with a dog
64, an end of the sleeve 34 abuts the shoulder 33 to axially move the actuation rod 32, that in turn
moves the actuation head 65 and dog 64 away from the housing 52. 12. The boss assembly 50 of
claim 12, characterized by further comprising an end cap 42 selectively affixable on an end of the
actuation rod 32 opposite from the actuation head 65, so that when the sleeve 34 is rotated in a

direction qpposite §he USLAWRESPD: 105 &%@aﬂ%&ﬁ%ﬁe'ggﬂﬁg’c‘%eﬁ%éi:o A A &)%E)pé%.iltl% g%%&é@%

actuation rod 32, that in turn moves the actuation 65 towar e housing e boss

assemb%&%@é&lﬁigﬁé&%ﬁésﬁhé@ﬁ&%sﬂﬂé{lﬂ?ﬂﬂ the housing 52 is attached to a box member

12A that coaxially circumscribés a portion of a pin member 14A, and so that when the dog 64 is moved
away from the housing 52, the dog 64 is moved into engagement with a profile 24A on the pin member
14A to there cOliphothassasbinemebanypAdsipeldi hebamsderized by furthen ecpauésinesdmsing 6%f any
of claims 12-14 characterized by further comprising cap screws for attaching the housing 52 to a box

member 23ed yathin the Beusing:atmg Sty wnasbsiciBeslseve-14 characterized by further comprising a
bushing 54 affixed within the housing 52 and circumscribing the sleeve 34.

16. The boss assembly 50 of any of claims 12-16 characterized by further comprising an anti-
rotation plate 60 retained in the housing 52 and coaxially circumscribing the sleeve 34, the anti-
rotation plate 60 having an opening through which the sleeve 34 is inserted and profiled to lockingly

fit over a segment of the sleeve 34 that is similarly profiled.
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16. The boss assembly 50 of any of claims 12-16 characterized by further comprising an anti-rotation
plate 60 retained in the housing 52 and coaxially circumscribing the sleeve 34, the anti-rotation plate
60 having an opening through which the sleeve 34 is inserted and profiled to lock ngly fit over a
segment of the sleeve 34 that is similarly profiled.




