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uses. Once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshare or offshore depending on the
location of a desired resource. Further, such systems generally include a
welthead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of components and/or conduits, such as
casings, trees, manifolds, and the like, that facilitate drilling and/or extraction
operations.

[0004]  When drilling for minerals, a drilling riser may be employed to convey
drilling mud to a drill bit (e.g., for lubrication) and to convey the mud returns and
drilling debris up from a bore hole. For example, a drill pipe carrying drilling mud
from the surface 1o the drill bit may be disposed within the riser, Mud returns
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FIG 3 is a perspective view of an enbodi nent of a
breech |l ock coupling for coupling together the riser
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become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like
parts throughout the figures, wherein:

[0007] FIG. 1is a diagram of an embodiment of a mineral exiraction system;

[0008] FIG. 2 is a perspective view of an embodiment of a riser for use in the

mineral exiraction system of FIG. 1;

[0009] FIG. 3 is a perspective view of an embodiment of a breech lock
coupling for coupling together the riser sections of FIG. 2;

[0010]  FIG. 4 is a cross-sectional view of the breech lock coupling of FIG. 3
taken along line 4-4;



[0011] FIG 5 is a perspective view of a pin portion
of the breech lock coupling of FIG 3; [0012] FIG 6
“jos ﬁ erspective view of a box portion of the breech
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perspective view of a locking ring of the breech I ock
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design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.

[0015]  As discussed below, embodiments of the present invention provide a
breech fock coupling which enables fast and easy coupting of riser sections. For
example, the breech lock coupling may include a focking ring to couple riser
sections together without the requirement of a pre-load. In addition, the breech
lock coupling may acquire a pre-load by tightening the focking ring via a plurality
of fasteners. The fasteners may be tightened by handheld equipment, thereby
eliminating the need for heavy equipment to pre-load the riser couplings. In
certain embodiments, the locking ring is completely removable, such that the
coupling components may be easily inspected for fatigue. Furthermore, one or



4 nore external line connectors may be di sposed about
the breech | ock coupling to enable |oad-sharing Mﬁth
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protection and/or define additional annutar passages, for example, for other lines
or tubing. The stack 32 may include various control, drilling, and extraction
equipment, such as, for example, a christmas tree, a blowout preventer, a tubing
hanger, a casing hanger, hydraulic control valves, and so forth. For example, in
the illustrated embodiment, the stack 32 may represent a blowout preventer
(BOP) stack.

[0018] FIG. 2illustrates an embodiment of the riser 26 in more detail. Many
riser sections 34 are often joined together to form the riser 26. A breech lock
coupling 36, further iflustrated in FIG. 3, is believed to enable fast and easy
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[06020]  The external tubes 44 may be coupled to the riser 26 via supports 54
disposed about the breech lock couplings 36. For example, at the ends of each
riser section 34, the tubes 44 are secured to the pin portion 38 and/or the box
portion 40 of the breech lock couplings 36 via supports 54, as illusirated in FIG. 3.
The iflustrated supporis 54 are secured to the coupling portions 38 and 40 via
fasteners 56 (e.g., bolts). In addition, clamps (not shown) may secure the tubes
44 to the riser sections 34 between the ends.
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[oQ28]t i om 21ittomckotdreuaxriser sections 34 together, the breech lock
coupling 36 serves 1o secure the external tubes 44 to the riser 26 (FIG 2). The
external tube supports 54 may be fastened to the pin portion 38 and the box
portion 40 via the fasteners 56. Each support 54 may be secured to exterior
surfaces 79 of the pin portion 38 and the box portion 40. in the illustrated
embodiment, the exterior surfaces 79 include fiat surfaces 80 to enable flush
mounting with corresponding flat surfaces 81 of the external tube supports 54. In
another embodiment, the surfaces 80 and 81 may be curved (e.g., part of
cylindrical shape) rather than flat, such that the surfaces 80 and 81 are still
configured to mount the external supports 54 flush with the exterior surfaces 79



portion 40 via the fasteners 56. Each support 54 may
be secured to exterior surfaces 79 of the pin portion
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portion 38 via small insets 86, The insets 86 are shallow enough that the seals
66 may protrude radially outward to contact the interior of the box portion 40 (FIG.
3).

f0025]  The teeth 72 which protrude radially outward from the pin portion 38
near the coupling end 58 are configured to removably interlock with the teeth 74
of the locking ring 42 (FIG. 3). To facilitate this interlocking function, the teeth 72
may inctude multiple rows of teeth 88, 90, and 92, each having one or more
protrusions 94 and one or more indentations 96. The protrusions 94 and the



the external tubes 44 (FIG 2). The coupling end 58 of
the pin portion 38 includes the seals 66 (e.g., ring
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[0027]  Turning to FIG. 6, the box portion 40 of the breech lock coupling 36
has many features similar to that of the pin portion 38, in accordance with certain
embodiments. The box portion 40 has a generally cylindrical shape. The
coupling end 62 may receive the coupling end 58 of the pin portion 38 (FIG. 5).
In addition, the exterior surface 79 may include holes 98 (e.g., threaded holes) to
receive the fasteners 56 and secure the external tube supports 54 to the box
portion 40 (FIG. 3). The optional flat surfaces 80 in the illustrated embodiment
may provide fiush securement areas for the corresponding flat surfaces 81 of the



protrusions 94 may have sinmilar radial heights, with
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Turning to FIG 6, the box mortion 40 of the breech
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arc length (i.e., less than 180 degrees) and the second portion 106 may have a
second arc length (i.e., greater than 180 degrees), which collectively form a
generally full 360 degree circle. In another embodiment, more than two ring
portions 106 may be coupled together to form the circular locking ring 42 (e.g.,
three portions 106 each having arc lengths of 120 degrees, four portions 106
each having arc lengths of 90 degrees, one portion 106 having an arc length of

180 degrees and two portions 106 each having arc lengths of 90 degrees, etc.).

[C030] As discussed above, the teeth 74 and 78 enable connection of the ring
42 with the pin portion 38 and the box portion 40, respectively (FIG. 3). As with



formed by coupling together any two ring portions 106.
I n anot her enbodi nent, the ring portions 106 may be
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pin portion 38 and the box portion 40, respectively
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[0032] The teeth 78, like the teeth 76 (FIG. 6), may be continuous protrusions
extending radially inward. For example, each row 118, 120, and 122 may be
generally uniform around the entire inner circumference of the locking ring 42.
The rows 118, 120, and 122 may extend radially inward to different distances
relative 10 one another. That is, the diameter of the row 118 may be less than
that of the row 120, which may be less than that of the row 122. In the illustrated
embodiment, the locking ring 42 may be coupled to the box portion 40 of each
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I n adch?él on, the teeth 74 may be conf | gured to coupl e
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pin portion e configuration o
mt@ﬁ@e beepﬁrtrm “hd 74 may enable the teeth 74 to pass
over the teeth 72 when in proper orientation relative
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g BRI SRR i DRI MR R R el 240 H % e
pin portion 38 may no longer be pulled axially out of the locking ring 42. For
example, the projections 94 on the row 88 may be axially in line with the
projections 114 on the row 108. Because the row 108 was advanced axially past
the row 88, the projections 94 and 114 may stop the pin portion 38 and the
locking ring 42 from being disengaged in an axial direction. Similarly, the
projections 94 and 114 on the rows 90 and 110 and the rows 92 and 112,
respectively, may further secure the pin portion 38 and the locking ring 42
together. The degree of rotation of the ring 42 required to lock the coupling 36
may be dependent on the configuration of the teeth 72 and 74. That is, the
locking ring 42 needs to be rotated only to the degree that the projections 94 are



88 (FIGS. 5 and 7). The projections 114 on the rows
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[00351]] ecAs descrﬂszdaeag&@rﬁ@;ﬂ% 14O B2KiINGC ridUB2 AR HEAIRYB 72 and
ned with the adjacent projections 114 such that
76D SPATSInE PUNPaBoRLY Mot ths@oxﬁ%@wé@mam%@%@e

coluQFFrkg 9@ id h@t@préaoaa_éﬂ SWHRE RS c O g% n%tﬁ H@lﬂ HERYs RENBGE 8anner,

he nunber of projections and whi ch are
it faag gb@r@@s fsclasirellshonserefd theewupling 3and raayce fatigue on the

v or, , e nd

ool 550 U spoheSRRTRIE g lookBf A2 lav Biichdied
arpurdetiegtin pnetlo@ﬁ%&arukj fHShox papiec tiDweh mne oasndra fadieners 124,

illustrat t he degree of rotation o e
T e A T e 8 7P OB T EroRASRSoH Bagntady or
C|rt:@m|‘e§3@ht|atlig€thm@ﬁ| drfaegnr%pmgh dob@naiRii e htRl¥d 48ceptacles

rees im|larl here are only two I‘OjeCtlonS

(NG£Nen) N hepihes %rnon 106 In another embodiment, illustrated in FIG. 7,
the fasteners may be boits 126 which are passed through holes 128 in one ring
portion 106 and corresponding holes 130 in the other ring portion 106 and are
secured by nuts 132. The boits 126 may be tightened to secure the locking ring
42 around the pin portion 38 and the box portion 40. The size and position of the
bolts 126 enable tightening via a hand-held tool, thereby reducing the need for

heavy equipment during installation of the riser 26 (FIG. 2).

[0036] By tightening the locking ring 42, the breech lock coupling 36 may be
pre-loaded with a force roughly equal to the force with which the riser sections 34
are pulled apart during normal usage of the riser 26 (FIG. 2). In addition, the
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facilitate renoval of the ring 42, jack screws 136 may
be di sposed in holes 138 on one side of the ring
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may then be jacked apart by advancing the jack screws
136 into the holes 138, theggby pushing against the
adjoined ring portion 106. [0037] Wile the invention
may be susceptible to various nodifications and
alternative fornms, specific enbodi nents have been
CEAMWS by way of exanple in the draw ngs and have been
described in detail herein. However, it should be
under stood that the invention is not intended to be
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A breech |l ock coupling, conprising: a renovable
Iock| ring configured to secure first and second
3. conpldReRiesch gktorepling eihelain Brebewitinegwoaspagable ring

po%msaéﬂet ;anfua @%ﬁﬂﬁ%@m cguuﬁﬂﬂaggaﬁ@%e“ve'y apply

a pre-| orc The breech
| ock coupl ing of claim1, wherein the renovabl e
4.1 ocKinedoreeelyiock eepplingeef Qimm @,e\paer@m @ertwngsqparabl@nsg
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c:ncdiengeomletrsemrae:zrarmua@re Ebbm@gpmgtions. 4. The breech
| ock coupling of claim2, wherein the two separable
have.di fferent arc |engt

r| n p;eﬁagﬁ%&b@z;k gﬂBP'H&Of Elleaelelna]elg s.éngqa jack chomponent

conf:gured to assist in separation of the two separable ring portions.

6. The breech lock coupling of claim 1, comprising the first and second
components, wherein the first component comprises a pin portion and the
second component comprises a box portion configured to receive the pin portion.

7. The breech lock coupling of claim 6, comprising a seal between the first
and second components.

8. The breech lock coupling of claim 6, comprising external tube supports
coupled to the first and second components and configured to enable load
sharing between a riser coupled together by the breech lock coupling and one or
more external tubes secured to the riser by the external tube supports.

9. The breech lock coupling of claim 1, wherein:



circular geonetry of the renovable | ocking ring. 5.
The breech | ock coupling of claim2, conprising a jack
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coupling of claiml1, conprising the first and second
conponents, wherein the firgg conponent conprises a

pin portion and the second conmponent conprises a box
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TSR reP A SRR BT 21 1Yo Tove of

conti nuous teeth, each tooth extending continuously
1zar oud@ krecalxicsktcouplongrotciginr ¢ LivaerapT therpigiatty. of Fastehbes

ee l.ock, couplin f.claim9, wherein the second
ol R SR Gl rEUBuh g rnd AP h s Bl EneT
staggered teeth. 12. The breech [ ock coupling of claim
131, Winerteeach ek gbupiig diyclaim f agherar Sie monnty Feadehéis

advanced t hrough the | ocking ring and secured by nuts,
T RS S BRCR RO 2sd 5F PYIRo G e o Ribrlar Iodki ing.

plurality of fasteners conprise bolts advanced into
14and fseeecke thdrycdupliggdeemafigg i n the [ocking ring.

14. A breech lock coupling, conprising: a first
comPdHEhEOTBRARANT SPMGIiaiNgia Sist plutaliy PEYNas protragieg radially
ouBk A HSHh RGiE BCBLMihY end:

a second component comprising a first plurality of ring segments arranged
in an altemating configuration protruding radially outward from a second coupling
end; and

a locking ring removably coupled to the first coupling end of the first
component, wherein the locking ring comprises:

a second plurality of rings protruding radially inward and configured
to cooperate with the first plurality of rings;

a second plurality of ring segments arranged in an alternating
configuration protruding radially inward and configured to cooperate with the first
plurality of ring segments, wherein the focking ring is coupleable to the second

component via insertion of the second coupling end of the second component



outward froma first coupling end; a second conponent
conprising a first plurality of ring segnents arranged
in an alternating configuration protruding radlaIIX
WOHWA Y r om a second coupling end; and a | oRkFiki§2009/041003
ring renovably coupled to the first coupling end of
the first conponent, whereig the [ ocking ring
conprises: a second plurality of rings protruding
radially inward and configured to cooperate with the
infd thetlogiing g fofloakdbiyrrgiatioa o dlepiodkiply uinglwithyrespect toghe
nts arranged in an alternating configuration
&%535§8§Fﬁ689§83§||y i nward and configured to cooperate
wi t h t he o plnstity aﬁlfagt@hértsycmfﬁ?u&e@i%%@@mﬁrth@,1ocwmj ehd around
the locking ring is coupleable to the second
the diF GRERECONE CPRBBRENIS A0 B Ot a PEe-thad! ToEath g @RECIxfOCK
(xi%ﬁn%econd conponent WO 2009/ 140027 PCT/ US2009/ 041003
16 into the locking ring followed by rotation of the
| ocking ring wth respect to the second conponent;
18and Aampraidk@ittagtion sysisiesergrieaf i gured to tighten the

Itgclgdr%]\gﬁa@gng r%ie@_‘é?&iontshﬁn&i rst and second comnponents

oad force on the breech |ock
cou bregch ek caupiimecatiigexed actiupte agiatem riscogpcticisng:
I lity of ri tions; b h | ock
ot s 28R blALE eSS ng ml be Dierer 6 & nEEete-baged
cohfigetahien andhe bgire i dtRddceighrdiiesk coupling may be

utilized in a non-pre-loaded configuration and in a
Eﬁre- oaded confi%uration. 16, The m neral extractiaon
165y st BINCEY SXHRIUDN SYREGTBICh CaiE o SEEFFTN Sk DregslpPeing
Coggmﬂqbéﬁéﬁségﬁi rst coupling conponent secured to a

first end of a first riser section and conprising a

pl uedirst goupting sagpeneriorrciureibigsa fieséend pf atfireidisey section and

ool pLPERELLEM: @ SREPIALCEUD| B ERPABENY criy
comardesbnd caupling edmponartt seowsdad ssdcagpeieed df eeddrond riser
see{ic% 5#(9 icgr%pfi%%ig%l F')IXrality of rows of staggered teeth protruding radially
therefrom; and
a locking ring compyrising:

a first coupling section comprising a plurality of rows of continuous
teeth protruding radially from the locking ring and configured to cooperate with
the plurality of rows of continuous teeth of the first coupling component;

a second coupling section comprising a plurality of rows of
staggered teeth protruding radially from the locking ring and configured to
cooperate with the plurality of rows of staggered teeth of the second coupling
component; and

a plurality of fasteners configured to selectively apply a pre-load
force to the breech lock coupling.



therefrom and a |locking ring conprising: a first
coupling section conprising a plurality of roms of
continuous teeth protruding radially fromthe | oc %
WOIANG 4B configured to cooperate with the pIBFEﬂ@PV9'”MB
of rows of continuous teeth of the first coupling
conponent; a second couplingzsection conprising a
plurality of rows of staggered teeth protruding
radially fromthe | ocking ring and configured to
16 oopEeanaeniitexirahgorpbyataini af yclasfh Towheodin shagoecbdock

b bdefiphiare FEREmerS SRk sure e Caicnfprsal cagpieoa
staripyeechwesh efterce titestdrel theerehsé@riescoupl i ng. WO

2009/ 140027 PCT/ US2009/ 041003 17 17. The m ner al
of claim 15, wherein the breech | ock

xtr ction ste
& ough M RbGh FPIRISIRIE SR SRIREIENE COBTE GG ¢ S
confm chduplingabbexihgapg t8 féﬁfrét%u%ﬁﬁg%\@ﬁ@ O@étﬁ%t'?%'er
tubes and the riser sections )

39@89'@“ ing mneral extraction equi pment, conpri si ng:

éftn’?g?& RLEGH eoupﬂfﬁéeé}?i cgf'e{‘gectoﬂdz?L seF Eéétro%quH fg@%ckmg

Irst riser i Ser t
ringoarmilhﬁgirﬁmmupﬂn@eeew’nﬂ ri ser sect | on |nto the

1 oREBRWp Bk B0foldfasterito oR3PElashRerEry tsiecute Wnere!

Cohplit?ém ) m%écbﬁﬁbousquédeﬁrﬁﬁ"é{dperoé@ﬁthS@COnd
cou |ng end wwth a pre-load force. 19. The nethod of

cIa m@ere i nsertin nprises: aligning a
15 ; ahegggth 1&%@&%%&%%9@0%@%%9 ring with
a senghfgastst &t &%%@%Fé%ﬁte‘éﬁ%r‘?t@lo&ﬂﬁg?ﬁ&%ﬁw a second set

coupl rng end such that protrusions on a row o
Ofﬁt@gﬂr eededn gie seciygetcedling end saete thlt pg@iwfwwn a first

b A OB A ok S k1 RERAR SRS ol ro
of it snectolmd debokstaggerenigestich that at | east one row of

|t gggfgl %}Sé‘ng?% of Stﬁa e megde% ?r}tgthaexiloglﬂiné rﬁz%ss%%ﬁ tﬁét at least
one row of the first set of staggered teeth axially passes at least one row of the
second set of staggered teeth; and

rotating the locking ring with respect to the second coupling end such that

protrusions on a last row of the first set of staggered teeth are axially aligned with
protrusions on the first row of the second set of staggered teeth.

20.  The method of claim 18, wherein tightening comprises advancing the

fastener using a hand-held tool.

21, A mineral extraction system, comprising:
a breech lock coupling, comprising:
a first annular section comprising a male connector end and a first

set of external teeth;



second set of staggered teeth; and rotating the
l ocking ring with respect to the second coupling end
gl?chthat protrusions on a last row of the first set

WY HEYEred teeth are axially aligned with PCT/US2009/041003
protrusions on the first row of the second set of
staggered teeth. 20. The negthod of claim 18, wherein
ti ghtening conprises advancing the fastener using a
hand-hel d tool. 21. A mineral extraction system
conpri si rigsecoadanpetsh seotidn couptising A femﬂmcbcsmegtor@nd and a

seqshdzef Prex el ey, e EiMbe Tl o e A0 Bisoms T
feP@N b@i’r@%r@@% 18 a second annul ar section
conprising a femal e connector end and a second set of
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rising a first partial ring section"an secon
cq@swrtseantelmaige@écancbn wherein the first and second
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