1 BREECH LOCK COUPLING CROSS REFERENCE TO RELATED APPLICATION [0001]This
application claims priority to U.S. Provisional Patent Application No. 61/053,579, entitled "Breech Lock
Coupling", fN&d ¥4%A4025, 2008, which is herein incorporated by referencePfATitE @AMEH1003
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 ingention, which are described and/or claimed below.
This discussion is believed to be helpful in providing the reader with background information to
facilitate a better understanding of the various aspects of the present invention. Accordingly, it should

be understood that these statements gﬁgé&&ﬁ iea&w?&ﬂ,h&nd not as admissions of prior art.
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[0003]Natural resources, such as oil and gas, are use to power vehicles, heat homes, and
generate electricity, in addition to a myriad of other uses. Once a desired resource is discovered below
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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 invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] Natural resources, such as oil and gas, are used as fuel to power
vehicles, heat homes, and generate electricity, in addition to @ myriad of other
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 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



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 withih2HE/E¥¥R7Mud returns 2 may travel back up the riser in the BaHUR0PYidABetween the
drill pipe and the riser wall. The mud returns may also carry displaced rock away from the bore hole.
Various other pipes may be disposed about the risexr. For example, one or more choke/kill lines, mud
boost lines, hydraulic lines, 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 dama v(\?ﬁéOOOS]The riser generally consists of

many sectioReLIPRPHTEHRGHISEHE BR&MYIFhEART SRR REHiIbRIRs 8L Ehect the ends

of the riser seefionsltogederu€ vstersoagyliags gangralipinckuleockculanffangesdispesed axially
adjacent ong another.at the ends of the riser sections, The circular flanges are coupled together by
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[0006]Variotigiegtiresotespdbaspipnas ddvastagegef the present invention will become better

understood when the following detailed description is read with reference to the accompanying figures
in which likd @PR@%hctersRpRSSIANAEIPar@ girbghBAnSeR)iRes cRMRIRIHOERIDSIFIN. 1 is a diagram
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embodiment of a riser for use in the . . . ,
sections together. Current couplings generally include circular flanges disposed
axially adjacent one another at the ends of the riser sections. The circular
flanges are coupled together by bolts, which are tightened to couple the flanges
axially together and to pre-load the couplings to mitigate fatigue due to load
oscillations during use, for instance. Tightening the bolts is relatively time-
consuming, taking over two minutes per coupling, and generally requires heavy

machinery to provide adequate pre-load on the flange coupling.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various features, aspects, and advantages of the present invention will
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;



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 breecW WY #HRAg of FIG. 3 taken along line 4-4; WO 2009/14002PFEY$/8%20691341003 3
[0011]FIG. 5 is a perspective view of a pin portion of the breech lock coupling of FIG. 3; [0012]FIG. 6 is
a perspective view of a box portion of the breech logk

[0011] FIG. 5is a perspective view of a pin portion of the breech lock coupling
of FIG. 3;

[0012] FIG. 6 is a perspective view of a box portion of the breech lock
coupling of FIG. 3; and

[0013] FIG. 7 is a perspective view of a locking ring of the breech lock
coupling of FIG. 3.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0014] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
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 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



coupling of FIG. 3; and [0013]FIG. 7 is a perspective view of a locking ring of the breech lock coupling
of FIG. 3. DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0014]One or more specific
embodimen¥ &Y IHPBZENt invention will be described below. These descREdAUSABYHMEAts are only
exemplary of the present invention. Additionally, in an effort to provide a concise description of these
exemplary embodiments, all features of an actual impplementation may not be described in the
specification. It should be appreciated that in the development of any such actual implementation, as
in any engineerln%ﬁgdesggn project, numerous implementation-specific decisions must be made to
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constraints, gwaible leay-ehariigravicm engnidenentation to another. Moreover, it should be appreciated
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routine und§@@kélg ofldesigg,ttabHgatipa,seheémeatitifactiretidor phwsdasf @ginarlskiehaemg the benefit
O e LTI 0R Y RRORRIS AT RERT SR B ERAR P vice 2 broech

lock coupling whic st and easy coup riser sections. For example, the breech lock
coupling magrilfio@ide A2cvkiaguiiece thipe riser eeetioss tegeinerustbdotakisaciquinaiast of a

pre-load. In mt@omﬁﬁ’éeﬁﬁa F%Er%@ti@gﬂ%ﬂ?lé S L 8&583@"1‘6 PEAREY N BFolRREINg ring via

a plurality of fasteners. The fasteners may be tightened by held %%w pment, thereby eliminating
the need forlfe@yg- i@ SRR APRY) prgflcﬁ!ﬁm% V‘é‘éﬁégaﬁilﬁgsalﬁrﬂbﬂh é%‘@M@Fﬁ@ﬁ@WH@%ckmg ring

is completely@RpMaoie ts4pB }!T@UHE@%H‘Q FRIERENERIS MabBEf AsBiBgRRRC AR Eatigue.
Furthermore, one or WO 2009/140027PCT/US2009/041003 4

mineral deposit 16. A drill pipe 24 supplies drilling mud from the drilling rig 12 to

the drill bit 20 to lubricate the bit 20. The drilling mud also picks up debris

displaced by the drill bit 20 and carries these returns back up to the drilling rig 12

through various tubing including a riser 26. The riser 26 may be situated around

the drill pipe 24 such that the mud returns travel up the riser 26 through an

annular portion 28 between the drill pipe 24 and the riser 26. One or more

external pipes may be disposed about the riser 26 to carry additional fluids from

the drilling rig 12, as described below.

[0017] The mineral extraction system 10 also includes a wellhead 30
disposed in the ground 18, an annular tube 31 (e.g., casing) disposed in the
wellhead 30 and the hole 22 in the ground 18, and a stack 32 disposed above
the ground 18. The annular tube 31 provides 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



more external line connectors may be disposed about the breech lock coupling to enable load-sharing
with the riser tube. [0016]Turning to FIG. 1, a schematic illustration provides a general overview of a
mineral extr¥QidW2\J4087 10 in accordance with certain embodiments. A dRGALEPIYEHsurface 14
(e.g., the ocean surface) is used to extract minerals, such as oil, gas, and natural gas, from a mineral
deposit 16 located below ground 18 (e.g., the sea fpor). To enable this extraction, a drill bit 20 is
lowered from the drilling rig 12 to the ground 18, and a hole 22 (i.e., wellbore) is bored down to the
mineral deposit 16. A drill pipe 24 su&%ies drilIing mud from the driIIi,n%F:i 12_to the drill bit 20 to

lubricate theBHPHINGIRRY SR ASFHAL0B str|@BRpRIdDE B rlT ¥i*3BRF carries these
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31 (e.g., casing) dispose he w oun , and a stack 32
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drilling and EéHfi‘&H%’l %&@%@itﬁﬁ%ﬁéﬁ%ﬁ@%'ﬁﬂdﬂ@f REQYIdERERiegtiqRand/or define

additional annular passages, exam other lines or tubing. The stack 32 may include various
control, drilllR§kaediaakeidvaydhamphfoandaaarde, JeewRiipiei . @fidaneidbeddnansitivout preventer,
a tubing hanggkiaefsing 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. 2 illustrates an

embodimen{ey1BE rispg 2@ringnpligstatad. INBIS. rseirectionsSamreitendonsd teaemer to form the
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tubes 44 md9 e riser 26 above the drill bit 20 (FIG. 1). This additional mud increases the

velocity of the mud returns, thereby reducing the settling-out of drilling debris

from the mud returns. Other fluid lines, such as hydraulic fluid lines 52, may run

alongside the riser 26 to provide various fluids to the stack 32 (FIG. 1). Inthe

illustrated embodiment, the external tubes 44 may also provide additional support

for the riser 26. That is, due to the design of the breech lock coupling 36, the

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.



disposed about the riser 26. For example, a choke line 46 may run alongside the riser 26 to enable
depressurization of the well fluids. A kill line 48 may provide pressurized fluid to the stack 32 (FIG. 1)
in the eventW{a24 448 the well needs to be terminated. In addition, a mBEHES2RIME BG3may be
provided alongside the riser 26. The mud boost line 50 may supply additional drilling mud to the riser
26 above the drill bit 20 (FIG. 1). This additional mwgl increases the velocity of the mud returns, thereby
reducing the settling-out of drilling debris from the mud returns. Other fluid lines, such as hydraulic fluid
lines 52, may run alo%side the riser 26 to provide various fluids to the stack 32 %IG. 1?é. In the
illustrated eR96diment, the*dx R HIPRIBESIPA a1 REBFOVRRK Lo PA Yoot W Rser 26. That
is, due to theldegigniné e hireecbdarinceupiing&taithertsstipndhie rigeeasinesutioroFeoon the weight
of the riser 26 and compgpents gttached thereto i lieved to be distripu or shared, hetween the
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lock coupling 36 of FIG.”3 taken along a line 4-4, in accordance with ce odiments. The pin

portion 38 oM@ BEKTRPEEMARIEAE O6IRAFRSEHUPTO 4R PiiKeSaNFbNahReiRPepecs0 may be
serted 3K HSKISK A B34 SEIOMSATHGr RN STAKTE LSBAGANTC B coupling 36

includes a coupling end 62 and a pipe end 64. The pipe end 64 also may be inserted into and welded

to a riser sefIRRAWPIPIR T OPRSBAIMIAY-e AL URPE RBAY §itfBF0BERADLT YBVERERR the pin

portion 38 infevhareay P e A<EEHIBEKBISIAFEB!6i8D e cBNhaeaiShmRydie sbsresed about the
fluid-tight fit between the coupling portions 38 and 40.

coupling end 58 of the pin portion 38 to enable

As discusse%aa"ﬂ?f{/feﬂ?IL&@,< DQEHeRSA J&?Qﬁ%@ﬁow through the breech lock coupling 36 via bores 68
and 70 in the,pin,portiqn, 38 the bax partion 40, respectively. [0022]Although the seals 66 may
provide an iﬁ?gg?arenc%nﬂ%ﬁav%heen agspﬁlgprgrat}/o%r%q:er?g QHQ?%}g?(LSBr %ﬁb& t \4[\%96 ?o@kelr%r}ing 42
secures thepadi poabasddfethex. pustibunsé@itdtirpEkEg4nbet BingoorksritBdstinelpderews of teeth 72

which protrude dagipliv oy a3k IesCaunlion ehAh COPPRIRLAG I6RI Fduptsyste radiall

inward from thie coupling ring 42 to mate with th ar ox portion 40 has rows of

teeth 76 whithighdtraiiedadraialbuenbrarshises dperauning rORISET [CooPREBnaesing/Adially inward
from the CO‘&B%&E‘%@%I@ﬁmﬂr‘&ﬁl‘é‘?ﬁ‘%ﬂg%@d'ﬁlmﬁ;g Jolk bl tapensEngeeth 72 and 74

may be different from the cooperating teeth 76 and 023]In addition to securing riser sections 34

together, thHrEae |H@<Q%Bﬁmj;0§639é?@§§qw&@é&@@t EeuaiFthPiobrsaiadiaie ey (FIG 2).
The externajddgodmepdsnarh s fastarerdatRRIPG RAIEAY PRvardtdminy permngo via the

fasteners 56, Each sugport 54 may be secured to exterior surfaces 79 of the pinﬁ)rtion 38 and the
I

box portion 489 Fh&RINel B HaSHRRAHE MOtREEIAL 6! W 162078 SHINGL FEI s (18585 80 to

enable flush7eheuitiog wifferepirizepoiingdptrtifrcethl 4 dnel @8ernal 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 thf0828hcedrBadditioBliasestilinynigusst iom @tapetiestetinalsappiotteck4 flush with the
exterior Surf@&&ﬁli@ 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



7 of the pin portion 38 and the box portion 40. Additionally, the external tube supports 54 may be
mounted to the exterior surfaces 79 without a flush mount. That is, the flat surfaces 81 on the external
tube supporYGAEyMe7secured to a curved exterior surface 79 of pin porR&6d/B§24MHMHEMox portion
40. Shoulders 82 on the pin portion 38 and the box portion 40 may enable load sharing between the
external tubes 44 and the riser 26 (FIG. 2). For example, the external tube supports 54 abut the
shoulders 82 such that axial forces are distributed among the pin portion 38, the box portion 40, the
riser 26, and the external tubes 44. Thus, axial forces in the riser 26 can be shared among the various

external tub85t48 RIg ﬂ%t@ﬁb%%@ﬁ’%m%mwgﬁméps gAY I8 R4S YWiSoorts 54.

Furthermor@@@dﬂtslmnmﬁééﬁaﬁ)arh@ﬁet@mwemégdhgueﬁéttegg@ gﬂmﬂadla pasalieldienihe bores 68
and 70 of th rtlo%é nd 40, re ectlYn gySThe b E!ﬁ% 84 m |ve th external égbes 44 (FIG.

2). [0024]Tu %“*}fa&ﬁﬁa FRETWRS SRR TP R PIRLER Rl fify 36 are
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supports 5440 h6-Ri PAra 8 dEiRgals AS @'L?&H'?ﬁ a&%‘fSréQ% é#éon&?rbﬁ??@'lﬁ'H load sharing

between the riser 26 and the external tubes 44 (FIG he coupling end 58 of the pin portion 38

includes thel3e &€ GOTE0F. 3ﬁn@§é&§)pqﬂﬁ@%éﬁlst% rr'ﬁ@{/ o s6eLifR) extaiaabivbestitth 38 via small

insets 86. Tl‘rﬁuesgsaa&@o%%ssn@{wéfvr@epéefbm%@@rﬁ%@bea@ﬁdﬁawweesr@m@lwlﬂ&\@@éd to contact
the interior of the box portion 40 (FIG. 3). [0025]The teeth 72 which protrude radially outward from the

pin portion J&HYEAMRSLEaRRAPEhATERSS %Hﬁ@%ﬁ?dwmé%%wmtg%ﬁqﬁﬁﬁ Reteeth 74 of the
locking ring Agr{idémede T&E&Pﬂﬁ@kﬁ)ﬁh@&'ﬁ@é'@%@ sinaiiiingméesthrddgneirsife multiple rows
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bores 84 may receive the external tubes 44 (FIG. 2).
[0024] Turning to FIGS. 5-7, embodiments of the components of the breech
lock coupling 36 are individually illustrated in more detail. FIG. 5illustrates the
pin portion 38 of the coupling 36. The pin portion 38 has a generally cylindrical
shape with the flat surfaces 80 optionally providing flush securement areas for
the corresponding flat surfaces 81 of the external tube supports 54 (FIG. 3).
Holes 85 (e.g., threaded holes) in the exterior surface 79 may receive the
fasteners 56 to secure the supports 54 to the pin portion 38 (FIG. 3). As
discussed above, the shoulder 82 enables load sharing between the riser 26 and
the external tubes 44 (FIG. 2). The coupling end 58 of the pin portion 38
includes 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



indentations 96 on a given row 88, 90, or 92 may alternate around the circumference of the pin portion
38. In addition, the protrusions 94 and the indentations 96 may alternate from one row to the next
(e.g., row S8Q M/ BHB7 row 90 to row 92) to form a staggered pattern of FeliiSey/aUWound the
coupling end 58 of the pin portion 38. [0026]Furthermore, the protrusions 94 and/or the rows 88, 90,
and 92 may extend radially outward to different dist&nces. For example, the row 88 (and the
protrusions 94 thereon) may extend radially outward from the pin portion 38 to a lesser extent than the
rows 90 and 92ﬁéﬁnd th?ﬁnrotrusiqns 94 thereon). Put another way, the maximum diameter of the row

88 (i.e., the MLBANREMS AR LAY IR ES ShePhrtr A% R 62 18R 80 Niftface of an opposite

protrusion 9éirenriiferenwd38) mayibeplespited. thakabiheraws BdansionO84 Simailgdy, the row 90 may
have a smaller maximum, diameter than the row 92. The rows 88, 90, and 92 may have. similar
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another embodiment, the minimum diameters of the rows 88, 90, and 92 may vary along with the
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teeth 76 are con |gure& SYSRIVE the toeth 78 Onthe Foc[(ing ring 42 . 3). T QORtrastid the teeth
72 on the piansb®2oma3B [{EVE sB)ikrenésthurs dianteidyexipprtiba didtarnedeoovthimaotss protrusions

(i.e., ly ci ; [ ' : i d 62.
Tt o, eme R e B G R o e B B R O o o
portion 40. TH# @y theoadigdl haighl 04 thrprektesianadalBnrasarawovainiétenedkidhss relative to one
another. Thal i, thfstiasaeteo iR Ire 40 Ba%PRieHRIBIRAIER 9btheiHRVO 4R siisdemay be less

than that of the row 104. This configuration facilitates attachment and removal of the locking ring 42,
as describe&fiths eretaesianpdden a given row 88, 90, or 92). In another embodiment, the

protrusions 94 may have similar radial heights, with the rows 88, 90, and 92
having increasing minimum diameters. In yet another embodiment, the minimum
diameters 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 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



[0029]The locking ring 42 is illustrated in more detail in FIG. 7. The ring 42 has a generally cylindrical
shape made up by coupling together two ring portions 106 (i.e., not an entire circular or annular
geometry). WOAR&AMBRTiment, the ring portions 106 may be identical or sifflAAS38HHEIERCh ring 42
can be formed by coupling together any two ring portions 106. In another embodiment, the ring
portions 106 may be complimentary but different sugh that one portion 106 is coupled to its
complimentary portion 106 rather than an identical portion 106. In addition, the two ring portions 106
which make up the locking ring 42 may each be semicircularﬂii%.é()e., 180 degrees), or one portion 106

may have afG'aA IHRGPURRCORS4 Hidff 18 ASPREUSSRY AROLEHIRSHOMIGR %6 5haY RSve a

second arc leagtbnatngaseaiercih are 3R degraes thekideeellaateelv4qmGr ginerally full 360 degree
circle. In another embodiment, more than two ring portions 106 may be coupled together to form the

circular lockjA028]g 47 (e.¢ecthréé prattomdid @@ dehdeaived e ddetiyitd af tH0ldegneasndour portions
106 each hgy cden [ j e f grees and
two portion?%gg @%c hgﬁlﬁ%ﬂgr%cgfgr?g&?se%F %%%%%He%%ﬁ%‘?@ﬂg&h%gtiﬁ"ﬁﬁ z%l%tééﬂt e teeth 74
may includeom iEROX OSSN &ML ELaDiEMPUS PERTBRIING (isklic g ampiederasneralinternal
suface of A edrREty DU ARG Bl hARRY MNP RESALTREAPBSIaRaE atd one o

more indentations rotrusions 114 and the indentations 116 on a given row 108, 110, or 112
may alternaf2eiRdioMt 1A ihBiér aile ipfemmc B HIOTBLRIY Mt 2 2NH 8 diiflemi ghensalsions 114

and the indQH@BQQ%é&@H@O’. aﬁﬁé’”@\%r@@@,@f@f%&q@Erﬂﬁytéﬁ&ﬂdr%ié@? SRieAYd &P or row 110
to row 112) to form a stag%ered pattern of protrusions 114 and'indentations 116, as illustrated in FIG.

7. [0031]AIsH TgEaRAXIRD R salR S 9@ NE) afiiNFot (RS S 1ha RTIBIHe 1R £aMHE 0910, and 112
may extend agially |syyaritoteiiferehedicianoes wasrenaipple |éke tedn1Ast @nwéhewrotaisions 114

thereon) may extend. radially inward to a Jesser extent than the rows 110 and 112 (and the protrusions
114 thoteon 1A GRS KO AUEAEEH BHES A AT A ARELES YL SO0 2 138 Sedice from the
inner surfacdesiosibegpnotmsionidtbdl tetbw.inner surface of an opposite protrusion 114 on the row 108)

may be greater than that of the rows 110 and/or 112. Similarly, the row 110 may have a greater
minimum dif§@028Yr thahehoekingl ing ARds dlustiagdlinonareidetainmy kave slindaingadmum

diameters (i gll%t@ [ ne i éﬁﬁb% R I ace of an
opposite inc@ﬁa@ti%n 1165&33%1 orrls?/Etlhﬂj;%ﬁszj{rY %2%@0@%&2%@? s ngjjleﬁlsﬁ)ar?gwaﬁgﬁsr%méarying. In
another emt&§ithént NBlcaprefiiisichsulan onanhidae Saematradidn g e berMABtrédes 108, 110, and

112 having ﬁﬁ%ﬁ@ﬁieﬂéﬂ@é'ﬁw slaRnSiaER) B WahRaetiRhaRMediBrehtie Bipxipaum diameters of
the rows 108, 110, and 112 may vary in addition to the radial height of the protrusions 114. [0032]The

teeth 78, Iik@(ﬁ@é%%?ﬁﬁ@. Byehay daYdURinI8 ROBIvRLRINs IBaeRtine PaRRMMARkrd. For

example, eagl HHY pdicki01 06 ehhy bEayHSIERNRERbUNHFTERaOs lch R EBtESIBRRINCIrcUMference
of the Iockinfgring 42. The rows 118, 120, and 122 may extend radially inward, to different distances

relative to ondalctREPISHR 155 AMRURRE Y AARIP6W 96 sty Iasan IHaRtFRIRGH row 120,
which may b®&smthdditioal cidhesamnd p2riiotbel 0BIsiratecherrbaginreniotRindptking2zing 42 may be

coupled to the box portion 40.0f each 11 riser. section 34 prior to installgtian of the riser 26 (FIG. 2). By
oromssem I S b PSSP Eoul G o e S AT S e R i together
faster and navodasffithefnity, [Ehe teath1BO drdré8snapa tupeesient setiore tHé nakihgvag 42 to the box
portion 40 while, S EOAMNG PERIGRAIAPE AR 86 YAEHLEERSTRIOHRG IR A RPA (FIG 6).

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



[0033]In addition, the teeth 74 may be configured to couple with the teeth 72 of the pin portion 38 (FIG.
5) via simple rotation of the locking ring 42 with respect to the pin portion 38. That is, the configuration
of the teeth W2 aAP/240p33y enable the teeth 74 to pass over the teeth 72 wRER/BSpIBHRA189Ntation
relative to one another. The proper orientation may be, for example, such that the projections 114 on
the row 108 are in line with the indentations 96 on tlge row 88 (FIGS. 5 and 7). The projections 114 on
the rows 110 and 112 would also be in line with the indentations 96 on the rows 90 and 92,
respectively. In addition, the indentations 116 on the rows 108, 110, and 112 would be in line with the

projections §2FdRHE 1BdpEative 186/1668" 46 Ay B8 uaGTHIRIIEWE1Y KNP m\ then be
advt?nged jt@rhc_mastzgeatmmg&aaﬁl@r_idv@é’rqra@g%e_ﬁvmﬁrﬁﬁcakus@c_ t_heﬂgédnln@grm 4|2dsmr§-attachﬁd
to the box portio . vanci e Pl ortion Into the lqQcking ri also serves to advance the
o portan S e T B A B B R B e A A BT R s the o
portion 38 niagethtatiaited lite direnpativasidriel teednd 2heithdesiaticns thé wethgidesuciwthat the pin

tion 38 | led.axial locking. i . | iections 94
D o o o B B R B B Bl e B I o v
advanced afiallyrpagditiendiheqs othesinoietiidranddhanindantatiapss o tha p@lteontite fB8and the
locking ing 421t g ASENGRRSKLIp AIRLATPEIRSHNYRUNo G P9ISGIORE0% and 114 on

the rows 90 and 110 and the rows 92 and 112, respectively, may further secufe the pin portion 38 and
the locking SHRPASrRsGBAIEIMTRPARGHSIOBS rbt4tRIMAdPaRNIAI9aD TeBuae dlusicirdna Eapling 36 may
be dependent on the configuration of the teeth 72 and 74. That is, the locking ring 42 needs to be

rotated only[@P3H dedis9 1REMHE BI8jIRGIBNEIN G e A RIOd yhignthd LbifRYAT Bi8jENSns 114 such
Lhat tge pinhn)ost,iqﬁ @,8aiﬂ]jt&y T@hﬁ@y@ﬁ@ﬁﬂ?ﬁdﬂ?ﬁﬂﬁ?@d%@ﬁ%@% ﬂ%tiﬁ&%@liﬁ@e 01; rotatri]on maséI be
ased on the number of projections 94 and 114 which gre disposed about each row of teeth 72 an
0. respectGARTEL: RSle! SRV HE o MRS o J15LEER g RAE B GRahs 04 and 114
and four indientattes £ eesel EkGenmetactive hovas 11 dhendl usittateadeimd pditnesibribel tliégree of rotation
of the ring 4 gvrith respe tito tg%é%inrgﬁdortio%gsmri%l uirtrandc}%rlr%: tho‘? ou AIVI‘\} agﬁvgul ge
approximately g 'grees.sS(fml H/ i ereare on 3L/J twO projections 9 an% "and two indentations
96 and 116 distaach tibthéheinner sestacz2obnd 7 protrspitivaly ieHbeimnacavdakbld astated 90
degrees wit ni t] [ ' t shown)
may hotd e R T e e e e T (T8 o that the
riser couplir@ 96 mbl2beSiséariy, the new-pié IveydtrrerigiratRiimj0nesAdigexiAbERengagement

of the locking,£ing,#2 withrie tegth163 anfl 7 8 Kaay SEAPHAGUHRRIIRARRBRARERe Ortion 40
together, but the coupling 36 is not pre-loaded. While the coupllnpg 36 may be used in this manner, it

may at time&-Be NSHRAIES HiRMJEE ReESYiRRE B anedadestaliRiud IsnienEe diMing 36 during use.

Accordingly sthealeckinshrsishd<i@mubatbgbieneg) aitneriamin aaeiorghasdibe box portion 40 via
one or more fasteners 124. The fasteners 124 may be, for example, bolts which are,kgassed

d y -
tangentially RICSHSIPRARIdaiPRrBGGH SREIIG Yo AR TRPEIEE e ALY $O%Shtacles (not
shown) in thetathenpestersiktitar raanotheigamsbadimastrilustrogsd D Fiad 1.1th@designers may be

bolts 126 whjch are.passed.through holes 128 in one ring portijon, 106 and corresponding holes 130 in
the other rESEAo SRaHE e LREGTELF by RS 2090 e DRI iy R SR el 1o seoure the
locking ring dizrastergddhin@irowertiod, 38 ananithd 1 rpgriary 40 adbsi sz dnd Raididreighthe bolts 126

enable tightgfpwg ﬁéir%t? I%?c?@fgqléi tool, thereby reducing the need for heavy equipment during
installation of the |serli . 2). [0036]By tightening the locking ring 42, the breech lock coupling 36

may be pre-{ggdsfl witha faiss reugRl RaUBLIA e ey ithahichdhivirsBlusprtintsidaare pulled
apart during normal usage of the riser 26 (FIG. 2?. In addition, the
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



13 fasteners 124 may be disengaged to remove the locking ring 42 and inspect the components of the
coupling 36 for fatigue or damage. The fasteners 124 may be disengaged and the ring 42 taken apart
without diseW&bHI1tH823in portion 38 from the box portion 40. Due to enviR§FEEPRERPTe.g., rust,
deposits, etc.), the ring 42 may stick together even after removal of the fasteners 124. To facilitate
removal of the ring 42, jack screws 136 may be disposed in holes 138 on one side of the ring portion
106. The opposite side of the ring portion 106 may not contain corresponding holes. The portions 106
may then be jacked apart by advancing the jack screws 136 intQ the holes 138, thereby pushing

against the 48fSiRealitRAdrHIOn 12dBS B AR S rIeR b Y RIERBRIAE Garious
modificationsaaner alienaidon ook sospiiaifcemhediseesischions beanasttssvcobplaay of example in the

drawings and have been described in detail herein. However, it uld be understood that the

vention is RSEEnASIPLAE MR PLLCIRE far BdF UG ARECBLHRE 6P R Cattrough in the

embodimenseese ithedl dekieig timg K2 kot arp 4 p ostiore Adtedtiiedstitl 8reablingoaiadio 6f thehould be

understood that the coupli y.he.rev h that the locking ring 42 is pre-attached to
Hﬁ%'éan dfh Pé%%g??éﬂ{]r?& 3R gﬁuo% g{f 3¢

the pin portion cou € Dbox portion iaTotation. Indeed, the invention is to cover all

modificationgyayivalgnies el e irenebes iatiag wabih e aRibaesroRfpiHbdByPRSon as
defined by the following appended claims. 14 CLAIMS 1."A breech lock coupling, comprising: a

removable |6EKSPIMBUYRMARRE 8- SBiresiigiariatatienrsd thsnpefeacngdetndtwithout pre-loading;
and a pleghiberidarteprrpsapiiassedritalemiy ebrapRlafoRrsf@rcéise7o g taeking ring.

may enable the teeth 74 to pass over the teeth 72 when in proper orientation

relative to one another. The proper orientation may be, for example, such that

the projections 114 on the row 108 are in line with the indentations 96 on the row

88 (FIGS. 5 and 7). The projections 114 on the rows 110 and 112 would also be

in line with the indentations 96 on the rows 90 and 92, respectively. In addition,

the indentations 116 on the rows 108, 110, and 112 would be in line with the

projections 94 on the respective rows 88, 90, and 92. The rows 108, 110, and

112 may then be advanced just past the rows 88, 90, and 92, respectively.

Because the locking ring 42 is pre-attached to the box portion 40, advancing the

pin portion 38 into the locking ring 42 also serves to advance the pin portion 38

into the box portion 40.

[0034] Rotation of the locking ring 42 with respect to the pin portion 38 may
then alter the orientation of 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



2. The breech lock coupling of claim 1, wherein the removable locking ring comprises two separable
ring portions. 3. The breech lock coupling of claim 2, wherein the two separable ring portions are
substantiallyN@eafi¥a#&8mi-circular ring portions. 4. The breech lock coupliRgGP MM F1WBerein the
two separable ring portions have different arc lengths that complement one another to complete a
circular geometry of the removable locking ring. 512he breech lock coupling of claim 2, comprising a
jack component configured to assist in separation of the two separable ring portions. 6. The breech
lock coupling of claim 1, comprisin% the first and second components, wherein the first component

comprises #HANGEWER Hyadie QIESHAINEHT SURpINAIINEIRIL BBHIGR 23 MBURY Rereceive the
pin pc;rgoP aiii@a@tag@@th j tiaibgvxffirtieinbﬂtsjlerigomgm' QCt)HThVS aﬁ@rbbee@rdmh Iﬂangrcma*ibe ngfmf’ comprising
etween the firs secand components. 8. The breech lock coupling,of claim 6, comprisin
cteral b EBHE RRR LA A RS AG E  brable 1620
sharing betvessth aé'riagd 18, cospéativolyetti@r lpxdheple eié thel oolvs @i phiatp éimamﬂe?éreaolne gxternal
tubes securgg jo 135 USETNAHE SSHEP) 1428 RRP oot DS ShOFHccPugog gL 1

wherein:
as in the illustrated embodiment, the degree of rotation of the ring 42 with respect

to the pin portion 38 required to lock the coupling 36 would be approximately 45
degrees. Similarly, if there are only two projections 94 and 114 and two
indentations 96 and 116 on each of the rows of teeth 72 and 74, respectively, the
ring 42 would be rotated 90 degrees with respect to the pin portion 38 to lock the
coupling 36. A securement device (not shown) may hold the locking ring 42 in
place relative to the pin portion 38 and the box portion 40 such that the riser
coupling 36 may be used in the non-pre-loaded configuration.

[0035] As described, engagement of the locking ring 42 with the teeth 72 and
76 may secure the pin portion 38 and the box portion 40 together, but the
coupling 36 is not pre-loaded. While the coupling 36 may be used in this manner,
it may at times be desirable to pre-load the coupling 36 to reduce fatigue on the
coupling 36 during use. Accordingly, the locking ring 42 may be tightened

around the pin portion 38 and the box portion 40 via one or more fasteners 124.
The fasteners 124 may be, for example, bolts which are passed tangentially or
circumferentially through one ring portion 106 and engage threaded receptacles
(not shown) in the other portion 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



the locking ring comprises first and second coupling sections configured to couple the locking ring to
the first and second components, respectively; and the first and second coupling sections have
different corig@xM01808T teeth. 10. The breech lock coupling of claim 9, wheTH$ A PEbUpling
section comprises a plurality of rows of continuous teeth, each tooth extending continuously around an
axis to form a circular protrusion. 11. The breech lpgk coupling of claim 9, wherein the second
coupling section comprises a plurality of rows of staggered teeth. 12. The breech lock coupling of
claim 1, wherein the plurality of fasteners comprise bolts advanced through the Iocklng ring and

secured by FRRENSS T BRYRA BRENAAIAMIPSEEIANG NSVREKIS O Aarang 'BPREIERE s comprise
bolts advan@@drmstm@né SEtheRbyitiy sudied ml@ser@tlmraiﬁabmgTtﬁ@faétfbn%risreeahﬂeylbeour)lmg,

fi f I di Il df
Fret couping BRA2050 AR4TE Lo ol AT LA S SIGRSE ARG e Brranged m an
alternating domfighieabor pwiﬂmd#@ r@dlally eumandrfeotalmc(ecgqouptgrrgapndnamic ! Iocklng ring
eemond B g R B o vy

a second plurality of rings Inward and configured to cooperate with the first plurality
of rings;  facilitate removal of the ring 42, jack screws 136 may be disposed in holes 138

on one side of the ring portion 106. The opposite side of the ring portion 106
may not contain corresponding holes. The portions 106 may then be jacked
apart by advancing the jack screws 136 into the holes 138, thereby pushing
against the adjoined ring portion 106.

[0037] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. For example, although in the embodiment described herein the
locking ring 42 is pre-attached to the box portion 40, it should be understood that
the coupling features may be reversed such that the locking ring 42 is pre-
attached to the pin portion 38 and coupled to the box portion 40 via rotation.
Indeed, the invention is to cover all modifications, equivalents, and alternatives
falling within the spirit and scope of the invention as defined by the following
appended claims.



16 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 ofthe second coupling end of the second component
into the locking ring followed by rotation of the locking ring with respect to the second component; and

a plurality of fgsiqRges configured to tighten the locking ring around the first and second components to
provide a pre-load force on the breech lock coupling. 15. A mineral extraction system, comprising: a
plurality of riser sections; and a breech lock coupling configured to couple adjacent riser sections

together, wherein thehegesolackePrpingomayifiggitilized in a non-pre-loaded configuration and in a
pre-loaded configuration. 16. The mineral extraction system of claim 15, wherein the breech lock

coupling comprises? d4PV@BIF 1AL E¥MHBACTRTEEIRSH & sefkee JiigiofadisSChRE r <¥BRBRAAkY

comprising adyetralityyRheovsr &l saitiguas teeth protruding radially therefrom; a second coupling
component secured to a second end of a second riser section
a plurality of fasteners configured to selectively apply a pre-load force to the

locking ring.

2. The breech lock coupling of claim 1, wherein the removable locking ring

comprises two separable ring portions.

3. The breech lock coupling of claim 2, wherein the two separable ring portions are

substantially identical semi-circular ring portions.

4, The breech lock coupling of claim 2, wherein the two separable ring portions have
different arc lengths that complement one another to complete a circular geometry of the

removable locking ring.

5. The breech lock coupling of claim 2, comprising a jack component 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 at least partially within the

box 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



and comprising a plurality 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 coopggate with the plurality of rows of continuous teeth of
the first coupling component; a second coupling section comprising a plurality of rows of

staggered te(%hﬁ?éetf&géﬂw%?i%”é( freBrhedRESNHEBANSROBfiERISaGAIPRIRS Wit dhadplurality of

rows of staggered teeth of the second coupling component; and a plurality of fasteners configured
to selectivelf T DY iBESXEHRALERS BYERYERCch lock coupling. 17 17. The mineral extraction system of
claim 15, wherein the breech lock coupling comprises one or more external tube supports configured to
enable load sharingﬁbetween external tubes and the riser sections. 18. A method for coupling mineral

extraction eqlipmehfEHRRSALRI COHRAN H8lIBINYYA8E-ERIng ring to a first coupling end of a first riser

section; inserting atheqeak kPHRYNGMPHRE 4 seennddiont SoahARd K fdadeekiiguritttaagupe first
coupling end; and tightening one or more fasteners on the locking ring to secure the first coupling end

to the seconﬂi‘%&lﬂﬁﬁiﬂ% 403 QP I NS Re BREC T OB STEBREEE N F Maffid18, wherein inserting

comprises: the first and second coupling sections have different configurations of teeth.

10.  The breech lock coupling of claim 9, wherein the first coupling section comprises
a plurality of rows of continuous teeth, each tooth extending continuously around an axis

to form a circular protrusion.

11.  The breech lock coupling of claim 9, wherein the second coupling section

comprises a plurality of rows of staggered teeth.

12.  The breech lock coupling of claim 1, wherein the plurality of fasteners comprise
bolts advanced through the locking ring and secured by nuts.

13.  The breech lock coupling of claim 1, wherein the plurality of fasteners comprise

bolts advanced into and secured by threaded holes in the locking ring.

14. A breech lock coupling, comprising:

a first component comprising a first plurality of rings protruding radially 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;



aligning a first set of staggered teeth on the locking ring with a second set of staggered teeth on the
second coupling end such that protrusions on a first row of the first set of staggered teeth are aligned with
indentations on a first row of the second set of stagggyed teeth; advancing the second coupling 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 set0f sdagiereguiantt); a1d ringrolagingrie \aekfadinmWih refieatdtiagthe second
coupling end such that protrusions on a_last row of the first set of staggered teeth are axial%/ aligned with
I

protrusions GRATABUSRSIADWPTSEHENE FBRia 1Lt IBYesy §Bre daalian redotorraanRiaie Vit i itwherein
tightening cqmpaREs afv@ngiRegherastonidipinga hrthielhipas durfenbrers! exdragigndsystem,

comprising: a breech lock coupling, comprising: a first annular section comprising a male connector end

and a first s&OAIPa@eNt via inserHER R Ahh GREPBE GRIUP ERIPIEIRh BereRtRRA GRS PE HEGLHE a second
set of externgyclaath rivgersinitainslercaiircier end matasWithdhritemalpeanaeeirr easbnd a

sectioned lock ring comprising a first partial ring section and a second partial ring section, wherein the first
and second PARRANGAG e8tions comprise internal teeth: and

a plurality of fasteners configured to tighten the locking ring around the
first and second components to provide a pre-load force on the breech lock coupling.

15. A mineral extraction system, comprising:

a plurality of riser sections; and

a breech lock coupling configured to couple adjacent riser sections together,
wherein the breech lock coupling may be utilized in a non-pre-loaded configuration and

in a pre-loaded configuration.

16.  The mineral extraction system of claim 15, wherein the breech lock coupling
comprises:

a first coupling component secured to a first end of a first riser section and
comprising a plurality of rows of continuous teeth protruding radially therefrom;

a second coupling component secured to a second end of a second riser section
and comprising a plurality 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.



a fastener coupling the first and second partial ring sections together at least partially about the first and
second annular sections, wherein the internal teeth mate with the first and second sets of external teeth.
22. A breech lock coupling, comprising: a removgple locking ring configured to secure first and

second components together without pre-loading; and at least one fastener configured to selectively

apply a pre-lpad foregetenfingriackidading WRERINMaaleast Argrastenehrdandschipnige
removable locking ring. 23. The breech lock coupling of claim 22, wherein the removable locking ring
comprises aSHEPEEEDPRSRA BRISIPE At IrhmsHRA B RPatipered M nRRiGilea s shaingdiffeebnfigured to
couple with a,fieshaatebmatnaderth sutiibadfirst component, and the second set of teeth is configured to
couple with a second set of mating teeth on the second component. 24. The breech lock coupling of
claim 23, wherein the at least one fastener is configured to bias the first and second set of teeth radially

inward towangthe fj&%@ﬂﬁ)é?@@&%ﬁﬁhefnm@@geﬁﬁi&ioﬁ@qﬁiMﬁ#ﬁ!’blﬁﬁbrﬁ?h’@'ing, comprising: a
removable locking ring configured to secure first and second subsea tubular sections together without

pre-loading: and ~ MAYRERsERYRIIRLAIRE IRgHinLIR A Tt ermNag L0 Ok A HFEI IR $561OB between the
locking ring and a firlep@hipnacepnBENSINPé b fiEsicdhaawtrbetabarertiPthanstringing and

the first coupling end; and
tightening one or more fasteners on the locking ring to secure the first coupling

end to the second coupling end with a pre-load force.

19. The method of claim 18, wherein inserting comprises:

aligning a first set of staggered teeth on the locking ring with a second set of
staggered teeth on the second coupling end such that protrusions on a first row of the first
set of staggered teeth are aligned with indentations on a first row of the second set of
staggered teeth;

advancing the second coupling 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;



second coupling component of the second subsea tubular section, wherein the pre-load force comprises
a compressive force. 26. The breech lock coupling of claim 25, wherein the first and second subsea
tubular sections comprise first and second riser sectigns. 27. The breech lock coupling of claim 25,
wherein the removable locking ring comprises a plurality of ring portions that selectively move toward and

away from one another to 2giushh RORINEIRIVMEENBRIsiKS o TORMECEHThiREY GPERIMPaCicelien 1, wherein
the pre-load force comprises a compressive force between the removable locking ring and the first and
second comfirngxternal teeth, wherein the male connector end mates with the female Connector
end;
a sectioned lock ring comprising a first partial ring section and a second
partial ring section, wherein the first and second partial ring sections comprise internal
teeth; and
a fastener coupling the first and second partial ring sections together at
least partially about the first and second annular sections, wherein the internal teeth mate

with the first and second sets of external teeth.

22. A breech lock coupling, comprising:

a removable locking ring configured to secure first and second components
together without pre-loading; and

at least one fastener configured to selectively apply a pre-load force to the locking

ring, wherein the at least one fastener extends through the removable locking ring.

23.  The breech lock coupling of claim 22, wherein the removable locking ring
comprises a first set of teeth axially offset from a second set of teeth, the first set of teeth
is configured to couple with a first set of mating teeth on the first component, and the
second set of teeth is configured to couple with a second set of mating teeth on the

second component.

24.  The breech lock coupling of claim 23, wherein the at least one fastener is
configured to bias the first and second set of teeth radially inward toward the first and
second set of mating teeth.

25. A breech lock coupling, comprising:

a removable locking ring configured to secure first and second subsea tubular
sections together without pre-loading; and

at least one member configured to selectively apply a pre-load force between the

locking ring and a first coupling component of the first subsea tubular section and a
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second coupling component of the second subsea tubular section, wherein the pre-load

force comprises a compressive force.

26.  The breech lock coupling of claim 25, wherein the first and second subsea tubular

sections comprise first and second riser sections.

27. The breech lock coupling of claim 25, wherein the removable locking ring
comprises a plurality of ring portions that selectively move toward and away from one

another to adjust the compressive force.

28.  The breech lock coupling of claim 1, wherein the pre-load force comprises a
compressive force between the removable locking ring and the first and second

components.



