BREECH LOCK COUPLI NG CROSS REFERENCE TO RELATED

APPL|I CATI ON [ 0001] This application clainms priority to
wQ2®9/1Revi si onal Patent Application No. 61/ 05BCHVS2009/041003

entitled "Breech Lock Coupling"”, filed on May 15,

2008, which is herein incorqorated by reference inits

entirety. BACKGROUND [ 0002] 'This section is intended

to introduce the reader to various aspects of art that

may be related to various aspects of the present

i nvention, which @REECHVUOORCQUPLMGC! ai ned bel ow.
This discussion is believed to be helpful in providing

the reader with background information to facilitate a
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fuel to power vehicles, heat hones, and generate
heggia dnaareeraied hynreiereince onits entireiyri ad of ot her uses.

Once a desired resource is discovered bel ow t he

surface of the earth, drilling and production systens

Bﬁﬁggﬁégn[}enpl oyed to access and extract the resource.
These systens may be | ocated onshore or offshore
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usg!s.p%n%gda égs?red 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 onshore or offshore depending on the
location of a desired resource. Further, such systems generally include a
wellhead 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 to the drill bit may be disposed within the riser. Mud returns



riser wall. The nud returns may al so carry di spl aced

rock away fromthe bore hole. Various other pipes may
wheooditgeesed about the riser. For exanpl e, onePCF/UM®OL041003

choke/ kill lines, mud boost l|ines, hydraulic |ines,

and so forth may be externally coupled to the riser.

The riser may, in turn, be disposed within other

tubing to protect the pipes from damge. [0005] The
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of a breech | ock coupling for coupling together the
riser sections of FIG 2; [0010] FIG 4 is a

ech | ock coupling of
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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. 1 is a diagram of an embodiment of a mineral extraction system;

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



[0012] FIG 6 is a perspective view of a box portion

of the breech lock coupling of FIG 3; and [0013] FIG
W@ 2009/1800pEr spective view of a |locking ring of B¢EUS2009/041003

breech | ock coupling of FIG 3. DETAILED DESCRI PTI ON

OF SPECI FI C EMBCODI MENTS [0014] One or nore specific

enbodi nents of the present i'nvention will be described

bel ow. These descri bed enbodi nents are only exenpl ary
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[0015] As discussed below, embodiments of the present invention provide a
breech lock coupling which enables fast and easy coupling of riser sections. For
example, the breech lock coupling may include a locking 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 locking 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



enabl e | oad-sharing with the riser tube. [0016]

Turning to FIG 1, a schematic illustration provides a
w@emen#lozover vi ew of a m neral extraction systReR/LS20091041003
accordance with certain enbodinents. Adrilling rig 12
on a surface 14 (e.g., the gcean surface) is used to
extract m nerals, such as ol'l, gas, and natural gas,

froma mneral deposit 16 | ocated bel ow ground 18
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thd bifha 2B, | ThdRAGuIZERBE!31 JYBM¥es sidewall support in the hole 22
during drilling and extraction operations. The annular tube 31 also may provide
protection and/or define additional annular 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 illustrated in FIG. 3, is believed to enable fast and easy



riser sections 34 are often joined together to form
the riser 26. A breech | ock coupling 36, further
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easycoupling of the riser sections 34 during
installation of the riser 26. For exanple, the
illustrated breech | ock cougling 36 includes a pin
portion 38 and a box portion 40 held together by a
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load on the riser 26 resulting from the weight of the riser 26 and components
attached thereto is believed to be distributed, or shared, between the riser 26 and
the external tubes 44.

[0020] 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 illustrated in FIG. 3.
The illustrated supports 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.



riser section 34, the tubes 44 are secured to the pin
portion 38 and/or the box portion 40 of the breech
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FIG 3. The illustrated supports 54 are secured to the
coupling portions 38 and 406via fasteners 56 (e.g.,
bolts). In addition, clanps (not shown) may secure the
tubes 44 to the riser sections 34 between the
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[0023] In addition to securing riser sections 34 together, the breech lock
coupling 36 serves to 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 flat 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



external tube supports 54 may be fastened to the pin
portion 38 and the box portion 40 via the fasteners
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surfaces 79 of the pin portion 38 and the box portion
40. In the illustrated enbodi ment, the exterior
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nmounting with corresponding flat surfaces 8 1 of the
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iné?ﬁdes the seals 66 (e.g., ring seals). The seals 66 may be secured to the pin
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).

[0025] 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 include 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



di scussed above, the shoul der 82 enables | oad sharing
between the riser 26 and the external tubes 44 (FIG
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the seals 66 (e.g., ring seals). The seals 66 may be
secured to the pin portion 38 via small insets 86. The
insets 86 are shall ow enough that the seals 66 may
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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 flush securement areas for the corresponding flat surfaces 81 of the



of the protrusions 94 on a given row 88, 90, or 92).

I n anot her enbodi nent, the protrusions 94 may have
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havi ng increasing mnimumdi aneters. In yet another

enbodi nent, the m ni num di ageters of the rows 88, 90,

and 92 may vary along with the radial height of the

protrusions 94. [0027] Turning to FIG 6, the box
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rlng is il rated in nore detail in FIG
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maynbach ipesémidiselar (i.e., 180 degrees), or one portion 106 may have a first
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.).

[0030] 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



ring portions 106 may be identical or simlar such

that each ring 42 can be formed by coupling together
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ring portions 106 may be conplinentary but different

such that one portion 106 is coupled to its

conplinmentary portion 106 rather than an identica

portion 106. In addition, the two ring portions 106
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i.e., the
diamete$s of the rows 108, 110, and 112 may vary in addition to the radial height

of the protrusions 114.

[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 to 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



di stance fromthe inner surface of one protrusion 114
to the inner surface of an opposite protrusion 114 on
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wth the tee e pin portion FIG 5) via
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mtBtfﬁe Ebggeﬂﬁ"‘% 38. That is, the configuration of the

and may enabl e the teeth 74 to pass over
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therxaltgyltee osiaotatibhaf the teeth 72 with respect to the teeth 74 such that the
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



the projections 114 on the row 108 are in line wth

the indentations 96 on the row 88 (FIGS. 5 and 7). The
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inline wwth the indentations 96 on the rows 90 and

92, respectively. In additi%, the indentations 116 on

the rows 108, 110, and 112 uld be in line with the

proj ections 94 on the respective rows 88, 90, and 92.
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(NGtRMOWN) vt Mhéﬁportlon 106. In another embodiment, illustrated in FIG. 7,
the fasteners may be bolts 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 bolts 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



degrees. Simlarly, if there are only two projections
94 and 114 and two indentations 96 and 116 on each of

W@ b@oneng? of teeth 72 and 74, respectively, theCT/USZPOHRI1003
woul d be rotated 90 degrees with respect to the pin
portion 38 to | ock the couph%ng 36. A securenent
devi ce (not shown) nmay hold the locking ring 42 in
place relative to the pin portion 38 and the box
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the ring 42 may stick together even after renoval of
the fasteners 124. To facilitate renpoval of the ring

WA 2009/1800R7 screws 136 may be di sposed i n hol es BEGBUS2009/041003
one side of the ring portion 106. The opposite side of
the ring portion 106 may nof, cont ai n correspondi ng
hol es. The portions 106 rmy%hen be jacked apart by
advancing the jack screws 136 into the holes 138,
t her eby pushi ng agai nst the adjoined ring portion 106.
[0037] While the invention may be susceptible to

CLA! us nodifications and alternative fornms, specific
enbodi ments have been shown by way of exanple in the

1.dr aw kﬁf@éc@l&:k%@ﬁ,@lirﬁ%%nﬁtﬁ%ﬁ’fg:bed in detail herein.
However, it should be understood that the invention is
not airRINENaRIE lpekimRring #PRgHred te Reca firstandszecrBe ns
' . ihgoygh i n the enbodi nent
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t o ahpurabtly qf dasteoers4onfiguresiio setbchivelyapplysa predoad dorce to

coupling features nmay be reversed such that the

th‘% E%k'inﬁdﬁ}gi'ng 42 is preattached to the pin portion 38
and coupled to the box portion 40 via rotation.
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i val ents alternatives falling within the

egu a g
CORPYISES I §ORABS 19 PHEOMvent i on as defined by the
foll owi ng appended cl ai ns. CLAIMS 1. A breech | ock

3. couThengeedIBRK coUPIGIg & dA@RPR,athdreinapkitwe sepatible ring
configured to secure first and second conponents
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fasteners configured to selectively apply a pre-load
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of claiml, wherein the renovab ocking ring
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ring portions are substantiarly~identi cal

sem -circular ring portions. 4. The breech | ock
5. coupherigeedh lockicou@ingwfetaim?, tdoenprisingse prokadoingpanient

configured 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:



portions have different arc | engths that conplinent
one another to conplete a circular geonetry of the
WO 2000802 | ocking ring. 5. The breech | ock coR@I/UsZP0D641003
claim 2, conprising a jack conponent configured to
assi st in separation of the two separable ring
portions. 6. The breech | ocK coupling of claim1,
conprising the first and second conponents, wherein
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cogiprises arplureiyfaf gowaof sisggereciteeth. 10. The breech | ock
coupling of claim9, wherein the first coupling
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advanced t hrough the | ocking ring and secured by nuts.
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and agrétortbdnent boepesielg Rolirespluralityéf hrpkirdBudihg gadidty
A breech | ock coupllng, conpri si ng:
outward from a first coupling end;

a second component comprising a first plurality of ring segments arranged
in an alternating 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 locking ring is coupleable to the second
component via insertion of the second coupling end of the second component



a first conponent conprising a first plurality of
rings protruding radially outward froma first
W@ owpii#aeg? end; a second conponent conpri sing aP¢T/p$1009/041003
plurality of ring segnents arranged in an alternating
configuration protruding raﬁgally outward from a
second coupling end; and a locking ring renovably
coupled to the first coupling end of the first
|nt6‘?ﬁ@%ﬁwg rlﬁqji%ﬂ&}v@d b Potaf6k bPthe IbBEIng ARRWERSspéct to the
second ity of fings protruding radially |nmard
Se@ﬁdi@@ﬁpD@ﬂﬂedndo cooperate with the first plurality
of rlngs i
in an al f r na S/;bgq%%%%rgﬁroéﬁ%’%fﬁdéé ggrrlﬁgqﬁgrgr%ﬁ rfg{)gr%qmd
the firshadd 3edormbodringoments twprvigzea pteeloaidtfbrdehen thiereech lock
Blurallty of ring segnents, wherein the |ocking ring
Emgbupleable to the second conmponent via insertion of
the second coupling end of the second conmponentinto

15t he Al pera@xtiabgort eYdtemedomyprisiagat i on of the | ocking
ring with respect to the second conponent; and a

pl u@aﬂ'll”tai}tYd?f regEBRGHIONS: dhfi gured to tighten the
| ockifigedH I‘E)%k%bGngfbf éé?ﬁl dPlo c’?ﬁu@ &?ﬂtcr @PQ@&

provide a pre-| orc on the coup
togeiher/r\vmﬂerwn dihe braechdodkoroupling argy taemtﬂrzueglun@ nap- pre Ioaded

ural. i [ t] X a breech I ock
Coﬁﬁﬂ?l'%@%@h%&ﬁ%&ﬁ%@ Cgﬁﬂéﬁ‘r@ﬂﬁﬁ-j acent riser sections
toget her, wherein the breech |ock coupling may be
16ut i Theexineral @xmactiqor systeradé diaconbi gheedin tre aeech fock
re-| oaded configuration. 16. The mineral extraction
CO@ MGGRBPIIRESai m 15, wherein the breech |ock coupling

Conﬁrflré‘?teé’oupﬁné bé@boﬁ@rﬂ@éoﬂ@a&l@@ﬁﬂé@@hd @ﬁﬁlﬂﬁﬁmsbps@ctlon and
first end first riser section and conpri sing

CopIPBtg A DIUEAIIY SLEver of@@ntlnmt@etfb@rpﬁugmraqmﬂh ifierefrom:
r acl'aaée| (tjiégﬂﬁe qu ogggur‘éB‘fBIa' : ng;@ﬂa%?'&tsecond riser

secure o S a secon
section and comprising a pIurallty of rows of staggered teeth protruding radially

therefrom; and
a locking ring comprising:

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.



section and conprising a plurality of rows of
staggered teeth protruding radially therefrom and a
WO owRil#®2T i ng conprising: a first coupling seckCDES2009/041003
conprising a plurality of rows of continuous teeth
protruding radially fromt | ocking ring and
configured to cooperate with the plurality of rows of
conti nuous teeth of the first coupling conmponent; a
17SCCORE rRiIRER] eRGa &R dyRkerk %T'EFairﬁH'BQwﬁeFélh‘ﬂ% brte)écﬁﬁodko"\’s
of staggered teeth protruding radially fromthe
couplig eqnplisas enedorcvare exleedl tubecppertatceniigunrdieenable load
sh |#L1j%ﬁleiv6é’en°éxtér%%}u%fes%ﬁnﬂ%&ﬁ@@r %&{%Hs of the second
co I'ng cofrponent; "and a of fasteners
configured to selectively apply a pre-load force to
18t he Aomethokl fbocwpiiogpmihagal ﬂtradthm eruigmant, e&mpsisin'gon
systen1§& claI ﬁ% wher.ei ? etbree@h Iq$ c?%gl
conPrqvaRY EHIITY A{ACKINGUIA Fq g TSt REPINR BT PE firstrise
se6dH;i gured to enabl e | oad sharing between externa
tubes and the riser sections. 18. A nmethod faor
coupISeRHIIN? ABFAIC eauring €nepf é‘q’iﬂcﬁﬁ@ﬁ*ﬁer eRtioRiiniordge locking
ing ring to a first coupling
nng%#@ﬁbéﬂﬁglrs n%%gg#qggttlon inserting a second
coupphtegingneneodr morxiastaners sr thas leckingrinaripsechie the first

cob Bl 881 e P 2t valrin L RHP e R BBk ng 1 ng

to secure the first coupling end to the second
1900uﬁh'erngetend oivblahna8pweeremamsbdrrtgecorﬂ;9rlse“s'he net hod of

ti
1 el adi St By srReaeteRR T e SRkind ring Witta Sepqng set
of Sta3Re et or‘i’fheséét%@&)@pﬁr@g?bﬁd afch et %ﬁﬁﬂ]&%r%%mé Iifirg

end such that protrusions on a first row of the first

row & thy first agfopd istapaesed ipedh arapligeddviit indentaiiens aniadist row
ofﬂgé & donyStet Ppg\fagée}egjqeéﬁ]cond set of staggered teeth;
adv Secton

ancing t coupling end into the | ocking
ri ngdsanding tieet setontdesagpling end into the locking ring such that 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;



one row of the first set of staggered teeth axially

passes at | east one row of the second set of staggered
W@ e@vhiooand rotating the locking ring with resperus1009/041003

the second coupling end such that protrusions on a

| ast row of the first set o{ staggered teeth are

axially aligned with protru38f ons on the first row of

the second set of staggered teeth. 20. The nethod of

claim18g s%@ﬁ@hﬁn&lhﬂ@é&ﬁn%n?&mﬁfzd 8§ eSmad\@PebRYr ERG and a

fastener using a hand-held tool. 1. A m neral

seeqid aeltaf sxierpalteain, whepein sheagralecomester ansorateswgith g,
[-SiRG. first annul ar section conprising a male
fer@gféﬁ%d& 8p%5r?gdand a first set of external teeth;a
second aarsgttoneskiotk ang comprisigreyfiat pemial eng sectdntatd a
end. and a . second set of exterpal teeth, wherein the
SR PRANHRY S oy vinateia T st S SEGoR RAS st dsiions
coftfiflise MnteRfl te¥tedariPck ring conprising a first partial
ring section and a second partial ring section,
wher e! n ﬁﬁ@s’[ﬁﬂ@rsQOL&Hﬂg éﬁftfbrﬁljaﬂféﬁeq:%d partigl @;@:?@QBIQQS
togfé%ﬁ@rf at5a tza%?ﬁéflglabBﬁffH%; fir8f %&sé&%ﬁ%?ﬁfu{a@%\é@h&ﬁ&? V\{H?s‘?ein the
I rsSt an econd partial ring sections together’a
intbereat tegilamatamity tab dirdt andesetond seimnadf exepaldeatinul ar
sections, wherein the internal teeth mate with the
first and second sets of external teeth.



