ACTUATI ON ASSEMBLY OR RI SER CONNECTI ON DOG Fi el d of the Invention: 11
This invention relates in general to production of oil and gas wells, and
in particular to an actuator systemfor a dog used in a riser connection.
Description of Related Art In marine riser pipe systens 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 |ocated tubular sections. The box portion
of one tubular telescopically fits on the pin portion ofan adjacently
connected tubular. Laterally noveable dog me hers are often used to couple
toget her the box and pin nenbers. 100031 An exanple of a riser coupling 10

is shown in a sid §Pﬁﬁ§i [ %§§Fﬁp ' iwRlgQure 1. The
coupling 10 concl§ es an an#\ﬁgﬁﬁg%ﬂgge y ?9%@%@%@‘8 ei sbing an
upper portion of an annular pin portion 14. Al though not shown, respective
tubul ars that form adjacent nenbers of a drilling riser attach to opposing
ends of ,the box. j 1 nd pin portion 14. Coupling the box and pin
portionléssenb ididh ?Q ve2tl%n'ther are a series of boss assenblies 16

di sposed O f the outer surface of the box portion 12. The boss assenblies I
2 as sh h .have an outer boss housin .{ hr.ough ich.an actuating
sor ow 2000 B AT Gor RS BeenRTriogrosneRe: diiula GRS tels ot Do et 1o o
actuating screw 20 that projects radially inward. The dog 22 incl udes

rai sed $EEHPORSICINRE 2 dpyatge a2 Pryfreecianf ar med on the outer surface of the
pin portion 14. Typically, threads

24 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 th actwting screw 20 and the boss assenbly
16. Max, wing the actuating scnts 20, in one direction or the other,
|aterally noves the doe 22 in and out of coupling (ftlUgelrxflt with the
profile 24 omthe pin assenbly 16_ 10004,1 Known actuator devices can bet.
cult to disengage if the actuator screw is defectiv,' )r exanple, if the
wew is cross threaded, or the thwack: ate otherw se galled, the e stuck in
i ocki n enggcnent thereby nnuntaintrg cc piing between the box and pin

por ti onisot shdwv§ asprial @neeseentth€acuiih@B®Re ¢ anh@lkht Bads acambwerigerhiut, rdatihi n
tx3x or the profile; known actuation assenblies can fracture when trying to
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SUVMARY OF | Di scl ose rein’s a riser -connection

assenbl hat can be made up .0la receptacle adapted to he set in a riser, a
i n o ey R S0FRG ST SV F BRSTE 71 TP R R i0adapt ed to be coupl ed Lo
anot her section of the riser, a plurality of bores extending through a

sidewal | of the receptacle and spaced cjrcunferentially around the _

recept é@”é[ Kappn aC‘b?‘E"r MR i ’ed]é)[éic%%@éldﬁl”l% "',J Rﬁﬁé‘%‘&“@gmﬂ?%‘ﬁ the o g or
assenblies can be nounted in one ofthe receptacles, in one exanple the dog
assenbFraepl.ntihadeewancressohigaded. achedriconae othehav aylednthadpscandedogkonh an
inner facing end o f the actuation rod and having a profile corresponding

t o t helgkofidngagmenheepibn nembierg @npout awdény tikdeoxngdghopbdens.om tdee r od
that is coaxial wth the axis, a sleeve circunscribing a portion of the rod

and t hpeadiagihy daf timedohoctiel hecaphaestsit Sahinhatk omMenrbie; IsloeeMvetiason
rotated in a first direction, an end of the sl eeve abuts the shoul derto

axi al | the ¢ at i -0d L . fil. n [ into
angage b e ARG R R e e B R A BN A Mo el e
recept%%g%t]The ri ser connection assenbly may optionally include an end cap
sel ect i éFQ'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 nove the actuation rod, that in turn
noves the dog out of engagenent with the profile and uncouples the pin and
receptacle. The inner dianeter of the sleeve and outer dianeter of the rod
may be axially slideable with respect to one another and the sl eeve may
optionally be freely rotatable relative to the rod. The actuato.r assenbly
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 circunference of the pin. .A bushing may be provided on the
tubul ar having threads on an inner circular surfiice 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 wench engages the sl eeve, the wench
couples with the flats to inpart a rotational force onto the sleeve. In
one exanple, the inner end of the actuation rod that attaches to the dog is
asymetric and non-rotating with respect to the doe.



[ 0006] An alternate enbodi nent of a riser connection assenbly 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 ofthe first
tubul ar and spaced circunferentially around the receptacle, a plurality of
dog assenblies each nounted in one of the first tubular. The dog assenblies
can include an el ongate actuation rod having an axis, a dog on an inner

facing end of the actuation rqdviandrirayiingvanNareN| e corresponding to the
profile on the pin menber, an outwardly facing shoul der on the rod that

oaxi a1, W) EIRIAKD ferech Aot LSRYEA] SEHTRCE RIS ABOLL bANLOld ey and

t hr eadi ixed to the first tubular, a en t ve 1S tated

inafirst direction,. an end, of. the eeve abuts th houl der axially
ove t hdS BBRTEH F B TRPRET g LA 048 R REOTP AL O of RuplggS et
engagenent. with the profile aon the second tubular to couple the tubul ars.
An end ESHIOREY RITSE BOIYTAEY GdBerewP YRGBt hFGuga 2 sesiite Of Thsricuasersmy spasat i s
selectively affixable on an outer end of the actuation rod, so that when

t he sl eeveunnisrangelgt eduichtha refiepteciti v oppesivtd dopeseinbses, diteectilonf the deg end
of the sleeve abuts the end can to nove the actuation rod, that in turn
nmoves t heseadfesaah bomoemngagene ot thardchpthdies. pii ofid dxamadhadigouphesiet elude, an
tubul ars. [0007] Al so disclosed herein is a riser string; having an annul ar

box por %ioﬂ?@t@ﬁ&ﬁaﬁﬁ)ﬂ r&hAtheRdxRf a @gfdnfaftindetRUingd bndBIRE oty ABn AL ALYIRE B
portion affixed on an end of a second tubul ar nenber and inserted within
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portion, an ac aving an axi s and i nser ore in the

wal | of .the box.pgrtion, an outward.facing.external, shoul der on_an inner
bor ti on KRN 4R PisBr  PRR SR - BT SRt g CERBTHACR TR ot er
portion or the actuator rod a dog affixed_on an inner end of the actuator
rod di sfssRacleviotthitf vie Hexlepor Fontated ig|agldediegetian.meciidpifiibe deperabuihef t he
.actuatortod between he inward and outislr' hoide& , md aset of external

t hr eads sloiuldeh @eaxénllymatve érgagetitihod atst in turt e vérshepriofiletonehanal lintoéngapendno x
portion, so that, v hcn thesleeve is ktiards the dog, an a er ''.11d. ti

i ho sl eext@ teOmbaARLS thidten arnakeiolcac) B thephortddeseptaoleN@UEriter astideatit ds@shbly
inward, that hi 1Gn inms the dog into igagenen.t with the profile, and

when t he $heeyail S chelah edd b s@f@cﬁ\%ﬁgﬁgki@o\}\g%%ﬁ%dtmna BehS KGYRionGONLaGES t he

ki swird faci ng” shoul der to nove

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 01 the Draw ngs: [0008] Sone of the features and benefits
of the present invention having been stated, others will becone apparent as
t he description proceeds when taken in conjunction with the acconpanyi ng
drawi ngs, in which: 100091 Figure | is an exanple of a prior art box and pm
coupling for a riser shos,dt in a partial sectional perspective view Noun
Figure 2 is a sectional view of an exanple of an actuator assenbly for use
in a box and pin coupling. [0011] Figure 3 is a side sectional view of an

enbodi RMatPodmPhirt h AatRhaBoR@XnRNHe PidVeC el ABnp 003 Zihef irgWrenchctisition
perspective view of the actuator assenbly of Figure 2. [00131 Figure 5is a

per speetd w& haws of th@%ogﬁmﬁleﬁfc aftd ﬂgﬁ—%ﬁtﬂ{g V@i%ﬁl%%%lcvto 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 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



[0014] Figure 6 is an overhead partial sectional view of the actuator
assenbl yof Figure 3 in an extended configuration. [0015] Figure 7 is art
overhead partial sectional view of the actuator assenbly of Figure 3 in a
retracted configuration. [0016] While the invention will be described in
connection with the preferred enbodi nents, it will be understood that it is
not intended to limt the invention to that enbodinent, On the contrary, it
is intended to cover all alternatives, nodifications, and equival ents, as
may be iwighudedowdrhibm atRevsPictinkerane 5eopen @fihd Reaiodyerdd omnas idehidngd by
t he appended clains. Detailed Description of the Inventi 100171 The

appar at W LA s GREa B 6F BNl GO Whdv (DR hAEC AFSAL IiRLhATEr ©
fully hereinafter wth reference to the acconpanying drawngs in I C
enbodi nents are .showy. This subject of the.present disclosure nay,  hoyever
pe ool 23 TH SRR Girp et Ry & Ip 0Bk HEuRE: Fiel e PRIFY oc
to the itlustrated enbodi ments set forth herein; rather, these enbodi nents
are proVicBWdOsECE M U WiTd IEfiecihgeldrdo MavE SRS BUlgRWARd e ORpITB ey eHAg
will fully convey the scope of the invention to those skilled in the art.

Li ke nurbemmso pegagemers Withkiée eradnnd whir gghout is rFeiedtinen cppsdniliesrtienitherri g
to the cornying figures, directional terns are sec' for re,threnc

i |1 ust rake@roatky.thdranwexlidapheshouhier di mneetthonal outestis such as "upper”,

"l ower "above", 'below', and the like are being used to illustrate a

rel ati onal | ocation.



100181 It is to be understood that the subject of the present disclosure is
not limted to the exact details of construction, operation, exact

materi als, or enbodi ments shown and descri bed, as nodifications and

equi valents will be apparent to one skilled in the art. In the draw ngs and
specification, there have been disclosed illustrative enbodi nents of the
subj ect disclosure and, although specific terns are enpl oyed, they are used
in a generic and descriptive sense only and not for the purpose of

limtation. 100191 An exanplief Ofscaiptisgbpdld DvwaggLewW assenbly 30 in
accordance wth the present disclosure is shown Iin a side section viewin

Figure 2. In this enbodinent, the screw assenbly 30 includes a
cylindrically-shaped actuation rod 32. The actuation rod 32 is shown havi ng

an axi sOOAS\ Sppg e Wi feHuses anobrneritsdif drfstierent aREIgpdiakte barbitglei 1&hgrghidt n. A

shoul der 33 is shown defined where the outer diameter ofion rod 32

i ncr eadenat appapoi wt thaldowgptitrep@mxéess At takkonmeenjiatien atithythaeequgpanying
drawings, in which:

[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.

[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.



havi ng an end abutting the shoul der 33. Optional threads 36 are shown on
the outer ail |lace of the sleeve 34 along a portion adjacent the end next
to the shoul der 33. The end of the actuation rod 32 proxi mate the shoul der
33 expands vet turther radially outward to forman actuati on head 38. The
di anmeter of the actuation rod 32 is shown being substantially constant in a
direction along its axis Ax fromthe shoulder 33 in a direction opposite
the actuation head 38; this portion of the actuation screw defines an

act uat i qretsinaf DestBptibiODF Aeghddtiocgnd 41 is shown on the end of the actuation
shal | 40 opposite Fhe shoul der 33 and circunscri bed by an end cap 42. The
end cap 42 receives the shall end 41 through an opening on one end, The end

cap 42 shewy m_@sdpaarsdug%gg ﬁg)gogfogﬁsdgggnpgﬁ até'ufr@ will %@p@éﬁ%&gﬂbemw fiaye

enbodi nent s exi st t hat nds e end cap 42 bel ng open.

Proj ecting.radial thro the walls of the end.ca 2.are bores 44 wth
noer t ed oL T AN i it s o BT Re bR BEpc e
outer surf.aces of the set screws 45 and the inner surface of the bores 44
so t hat St“m&ﬁt"zﬂ’ie REFSTHEISE OFUTE BRSO WAECTWP 1Y P dflan Bigredi farenclannssd shalld é end
cap 42 onto the shaft end 41 Threads 46, 47 may optionally be included

r espect ibgepistioed asHienijadne thedllistraicé embodimente srd facdpie; satler dlase embedimagearef

the shaft end 41. An optional groove 48 is forned on the outer surface of

t he shafprovedd s4 thaathik digiased wid be @eedusd ahtheorhpiv@r ahldyvip fidiyecivien theetuds odthe t he
set screws 45. The end cap 42 can be fastened to the shaft end 41 in any

ot her numRefionfo WYSskiBMC @8 aGOr RS POMEER JeltN LRSS IO chth enrBthoGAPFS2hand
shaft end 41, fasteners that engage threaded bores within the actuation rod

32, dowels,enQh ARQLAET, % tﬁeoawcésﬁ& i rﬁgh?ets,eairegﬁéfrﬁa{l]%gxﬁgg%tuts&f:ﬁfrgegéreﬁ@%ﬁé'

10021] I'n one operational exanple, "t He -actuation coup w th a dog

d the.threads 36 i thin a threaded bo h as, it hi,
R e e S D e S e R e A e

direction urges the sleeve 34 against the outwardly facing shoul der 33 on
the acthfdtsecre poee apd ioillustreas Fy)atmsgblotfienact uati on rod 32, actuation head
38, and dog to engage oppositely facing profiles within a box and pin
couplin?. Attaching the cap 42 onto the shaft end 41 provides a contact

sur f ace [HE8WEeR tq hﬁeumm@dp ibat t5¢ edvest 34 thermdesehiedisdesuat isont lioded R, ths exadhat
when the sleeve 34 is rotated in a direction opposite the first direction

t he act datilonf rcomktB2tiors | @emeoBdexaanthadoglsabe embveichentst anad aniddawalyed, mom
the coupling. in this exanple the actuation rod 32 is free to axially nove

W thin hheifastisat inetheene 341 bd Apoineit eX 3P seilled e thireads 1A6drdwindt lagnt ed
oppositely to the threads 36 on the sleeve 34 so that when the sleeve 34 is
rotatl nglge)ciﬁcraﬁoﬁ, h&€ hGAP&A distlosed 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 Ay to form a laterally facing

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



tened onto the shaft end 41, [0022] An alternate enbodi nent of the
actuation screw assenbly 30A is shown conbined with a boss assenbly 50 in
side sectional viewin Figure 3. The boss assenbly 50 is shown having a
housi ng 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 assenbly
30A. An annul ar bushing 54 is shown set within the bore 53 on a portion
there the dianeter of the bore -au ons inward. An annular retaining collar

56 engages, amaqdbmuég tIRYsheQUEESPARHioNY thidk@ads:§ HoNBhrARe bitgr JuRMES of the
circunference of the bore 53 and outer surface of the collar 56. The
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and abu S ion 0O he bushi n eeve 34
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retaining collar 56 as described secures the bushing 54 within the housing
52 preventeiaigl hpactishired 54 shoverhersrsabstagially enishnt iR e diefiion AgnS s fehx t he

sl eeve 34 engages the bushing 54, 100231 An anti-rotation system58 is
shown ¢iomcbhesonidor Mnmhﬁeam@mgﬁe 8QActuhadn liend B&des patioanithe actotian scoaw pl at e
60 formed to engage faceted wench fiats 61 on the outer surface of the

sl eeve dd&nes Th@ctuation 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



anti-rotation plate 60 is affixed within the housing 52 and as shown is
nmoveabl e by a force along the axis of the actuation rod 32A and away from
engagenment with the wench -fiats 61. One such exanple of noving the plate
60 can occur when a wrench (not shown) pushes the plate 60 i nward when
coupling the wench fiats 61 to rotate the sleeve 34. Springs 62 are shown
conpressed within recesses drilled within the housing 52. The springs 62
expand when the force is renoved so the plate 60 can reengage the wench

flats 6hetubtionarod 3INg pastly therchus Attn@iddiodt 37¢ adinaimet Bad0f8, bhe dbete chdige
expands outward to define a cavi in which a dog 64 is shown attached to the

actuat | %Bp&%g fm prbﬂleg mﬁin%%h@pintcg 191%? Hﬁﬁélﬁﬂ%@%@aﬂ) B3Md e %thhg ihc

about the scréw axis Ax so that the actuation ro annot rotate wi
respect to.the attached dog 64. re.specificall he u rtion 65 of
[ hePoct ahfiddl 8B AR G eB me MG IREELL A e ach BN RRGD. BIL LR, e

within the dog 64. The thickness of the per portion 65 is |less than the
| ower pSG?Yeg% LRE &rﬁ%qn&ﬁp%ﬁ&l%{gﬂﬁ%ﬁwﬁﬁﬁ%%lﬁﬁ £ 2 dpTvee B 408 on
between the actuation head 38A and dog 64. At the end of the cavity 63
opposi t éretihevddustiverg a5d awiag frgmpiba cperlinigorn 1MAckanilpgheacpropi ral 3Uateatot s
facing surface fornmed to match a profile 66 on the inward facing side of
t he dogabidlly muse withinehedckuyation geag uhé degxbdplsaht thadtads he 4gnatitb¢ofiosesigages
the profile 24A couples the housing 52 with the pin portion 66. [0024] An
exanmpl etOfehBreadt 3pdd 0B seeleW as8RMhYn 80Q levEBIW Btafink§ rbhbuis tkcadagdi2iin a
side perspective viewin Maitre 4. in this exanple, the end cap 42 is shown
securedg; 41 with the set screws 45 within the bores 44.
I n one g Pétrgr%?dtem? &ngeléfg t 1é screw assenbly 30, 30A of F igu 3, a housing
52 is provided with a boss assenbly 50 that includes the actuation screw
assenbl 0A, r i onal rce is l'ied on t.he sl eeve.34, such as
by o wr DR A1t Rr BBHRE L hETE0 S P PR BadS RhE Rl Bh
t hreads 54 convert the rotational notion in |ateral |otiaon, thereb
urging PH¥ SO PP £ SgPIongVACjiR fIg¥F ¢ o baeeasgem bl drasig Arle
engagenent with the profile 68. As noted above, when the anti-rotation
pl at e 600wHRL EPichésa biveppben i dh Ofborhd BreehéedwubagbAgnd bex préeic 24 | at s
61, respective rotation between the sleevo sing 52 is prevented.
Accor di pgivides b heth dogns4ingithd achetipn esenbled0Ar amadidergaghnsy it e wrsofwitlen 68,
thereby mintai noupling between

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 collar 56 coaxially fits over an upper portion of
the bushing 54 and abuts a shoulder on the lower portion of the bushing 54. The sleeve 34 is shown
coupled within the bushing 54 and engaged by its threads 36 with threads formed on the inner
circumference of the bushing 54. Installing 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



the box portion 12A and pin portion 4A. [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,

di sengages the dog 64 fromthe profile 68 so the box and pin portions 12A,
MA nmay be decoupl ed. One of the advantages of the enbodi nent descri bed
herein is the tensile force used for laterally noving the dog 64 in and out

of engagermMonWidibos ReffReetiithe tB8hdusindissbhid RUhedn Wk hieAblt Bea faigesndhanmet er
actuation rod 32, 32. A In one exanple, the actuation rod 32, 32A descri bed

herei n, a0 o‘(“tﬁeh&tn?a'i‘igg%é 98 1ah& ahaY ?r%moéngt%é%r}é%%?i?latmg%re&%’ 1%9{) 6P9%93s%1%% hi's

significantly exceeds previously known orce capabilities, t
were in the range of about 35, 000 pounds 002 Figure 5 illusirates. a
orde. pertyie D870 e b Sttt TRia Bisat B ey PaGeS s mirthAb BVER o
the housing 52 and actuation assenbly 30, The housing 52 as shown has a

| ar gel Yhet svarngpsarenstiricd 19 iiads desica Yy Saripgnaaye Sevpranpepicgwgthin
insertion of and access to the actuation assenbly 30, The sides of the
housi nggcsBesahgled volriniae bofsimgrht ke sppes 63unphabehafthe foeceroasbpyg s6 Gepldtd ange
57 shown provided al ong outer periphery of the | ower surface of the housing
30. Theo exanpiggothetvirendhl fangel . SAwshiowd phs tsaibshaatsalhk vidheedran gid ke 53

i ncl udes bolt holes at each corner. Cap screws 59 are shown inserted

t hr oughydahes fRlhdholiesefatay @t faehingdd e Rossvagsenddl ty tRQchutidn ROY 3RAN i on
12A (Figures 6 d 7). The edges of the housing 52 adjacent the bolt hol es

are co ' fi 0 ' 7.are i al
et i o aRatbeabY ol ik hER s R EM AL AR ey iRl IR BRAMLAS,
Figure 6 jllustrates the actuation screw assenbl i n_an extende de
i O B OB SR BRSSP G ek SIrg Mect 62 5 GG PE B T s
66, 24A (Figure 4, As shown, the actuation screw assenbly 30 is positioned
so t hathetaBiagipn peadotSdt inspitping @ deonedbuigiee islsée Sraviedivighe tha deg &t 61he As
descri bed above the actuation sleeve 34 can be rotated by sliding a socket
(not sHoskm¥ssafelne wiper portioc & i4i2sst tbarethg ageertpogion @nichadibaaips hédd 38mwarich y
urging the socket against the anti-rotation plate 60 past the wench flats

61 frepsvihereativadthianm sheavehsd4uf0ibn heddddAomd iefear ning daawrtie diigus®e 7,
the actuation screw assenbly 30 is depicted in a retracted position;

rotatipepdshenaehiatd on isl SeVerRA MV, 86 ANiAsIRIRlY3&Rel yeen

t he confi gurations %ﬁd%ﬂ n*%?gures 6 g%gﬁg. I'n the ﬁetrégggécpogpkion t he
end cap 42k s al ppst ful.ly outside of the cayvity,55 and the portion of
the achaktraridy Be a8 why Fihels e Bk ob1 Se b U e BRI PR an g
ofthe cavity 55 and past the anti-rotation plate 60. Rotating the actuation
sl eeveﬁwr?fﬁfeégﬁ?@g?se Paa@#‘ﬁ%gwnl%ﬁheplaﬂwsglgéﬂweﬁge B4 RAFYHi 4t he box
portion 12A and away fromits erEgagenent with the pin portion 14A. [0028]
The present system and nmet hod described herein, therefore, is well adapted
to car FP2élLuAn grane oEhpagéio susw ard At Atpese his iituseredin agilegerspecyee

ot hers inherent therein. Wile a presently preferred enbodi nent has been

gi ven View iptirgnosiedn dfis diasplepguice] capdites dusnchranges ceki stafiend thevitieheiet s of
procedures for acconplishing the desired results. These and other simlar

nmodi f i eadwormswithih khet@adidhy [rsdiggeshplt bens el hesct @ athase) BKBOA edFigiret her art,
and are intended to he enconpassed within the spirit of the present

i nvent b o, kg k958 NEESH h 8BSk LEeBHoRANATIndifes aRReRdEs &hal BEembly 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, 32A with attached dog 64 laterally into engagement with the profile 68.



CLAI M5 ned A riser connection assenbly conprising: a recepLele adapted to
be set in a riser; a pin nenber having a profile on its exterior and
adapted to be coupled to another section of the riser; a plurality of bores
extendi ng through a sidewall of he receptacle and spaced circunferentially
around the receptacle; and a plurality of dog assenblies each nounted in
one of the plurality

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.

-11-



receptacle and conprising: 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 nenber; an outwardly facing

shoul derrod that is coaxial with the axis; a sleeve circunscribing a
portion of the rod and threadingly affixed to the receptacle, so that when
the sleeve is rotated in a first direction, an end of the sleeve abuts the
shoul derially nove the actuation rod, that in turn noves the the pin and

recept aghe} ¥ %ﬂf@s @rhngﬁ%@éﬂnl%%h gyﬁltti'a}/&'cﬁmﬁi ficxablgc0nsansQuIeh0 ansthed «f he
actuation ro so that when the sleeve is rotated in a direction opposite

the fi ha od1 1én F{,ﬁ] gure %?llusplate?{he aaﬁ?_lt n%gre% a%%é%tb?y .I)(p% aﬁ@gtet(f ({dﬁ@\?ﬁﬁh& he

actuat | O t'urn noves engagenen

rofile and uncoup Ie the pin and recep
P gog 619 urgec? agamstt e an portion 14A to engage tl?e 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 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 configurations 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 to 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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outer dianmeter of the rod are axially slideable with respect to one
another. The riser connection assenbly of claim1l, wherein the sleeve is
freely rotatable relative to the rod. 4.The riser connection assenbly of
claim1l1, wherein each of the dog assenblies is affixed to the outer surface
of the receptacle and projects radial inward The riser connection assenbly
of claim1, further conprising a bushing having threads on an inner
circular surface engaged with threads on the outer surface of the sleeve.

CLAIMS
What is claimed is:

1. A riser connection assembly comprising:
a receptacle adapted to be set in a riser;
a pin member 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 receptacle and spaced
circumferentially around the receptacle; and
a plurality of dog assemblies each mounted in one of the plurality of bores of the
receptacle and comprising:
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;
a sleeve circumscribing a portion of the rod and threadingly affixed to the
receptacle, 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 pin member to couple
the pin and receptacle, and
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.
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6. The riser connection assenbly of claiml, Further conprising faceted
drive flats on the outer surface of the sleeve, so that when a wench
engages the sleeve, the wench couples with the fiats to inpart a

rotational force onto the sleeve. 7. The riser connection assenbly of claim
1, wherein the inner end of the actuation rod that attaches to the dog is
asymetric and non-rotating with respect to the dog. A riser connection
assenbly conprising: a first tubular adapted to be set in a riser; a second
tubul ar having a profile on its exterior and adapted to be coupled to

anot her section of the isert a plurality of bores spaced circunferentially

apart and extendi Behntti QU Ipbaews 1, vaferdi@elihfcs Hiatddbibaihe skefd Adal ity of
doe assenblies each nmounted in one of the plurality of bores of the first

tubular and, GOMRLLSLNEmARdGHCAARSIBGHHAL PR QE VR AGnaN axis,

3. The riser connection assembly of claim 1, wherein the sleeve is freely rotatable relative
to the rod.
4. The riser connection assembly of claim 1, wherein each of the dog assemblies is affixed

to the outer surface of the receptacle and projects radially inward.

5. The riser connection assembly of claim 1, further comprising a bushing having threads

on an inner circular surface engaged with threads on the outer surface of the sleeve.

6. The riser connection assembly of claim 1, further comprising faceted drive flats 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.

7. The riser connection assembly of claim 1, wherein the inner end of the actuation rod that

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

8. A riser connection assembly comprising:
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;

-14-



a dog on an inner facing end of the actuation rod and having a profile
corresponding to the profile on the second tubul ar; an outwardly facing
shoul der on the rod that is coaxh the axis; a sleeve circunscribing 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 nove the actuation rod, that in turn noycs the
profile on the dog into enczagenent with the profile on the second tubul ar

to couple thethul af%re@@gcmiﬁnﬁtf&amaﬂglas&% el Yer@fids (BB S 2Ti(@RaI0ME gL end
of the actuation rod, so that when the sleeve is rotated ih a direction

opposite thefﬂ&[&ﬁndﬁ rection the end of the sleeve abuts the end cap to
nmove the actuation rod, that in turn noves the dog out of engagen ent with

the profile an ncoupl es the tubulars. The riser connectjon a egbly cl ai m
8, further cﬁﬁg?ﬁgYHg£¥H¥§ mﬁﬁmﬁﬁgméﬁﬂi%éﬁepﬁﬁﬁﬁﬁgﬁﬁVﬁ @“ %@a%%1€¥ end of
the actuation rod formed in a direction opposite to the threads between the
sl eeve and . fubpkt ardgnumraisingl @0 Fleegats adpatiopnpreedvitnarassenbl y of claimti,
wherein the nbulars are connected on their ends and includes a box on the
connect ed enddagadn tthenet faeing tuduf @ae actnaiondes aad piving aprivhie wonspeatied tend so
that coupling the box to the pin couples together the tubul ars.

the profile on the second tubular;

an outwardly facing shoulder on the rod that is coaxial with the axis;

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; and

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 tubulars.

9, The riser connection assembly claim 8, further comprising threads on the end cap inner
surface and outer end of the actuation rod formed in a direction opposite to the threads

between the sleeve and first tubular.
10. The riser connection assembly of claim 8, wherein the tubulars are connected on their

ends and includes a box on the connected end and the other tubular includes a pin on the

connected end so that coupling the box to the pin couples together the tubulars.
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