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(57) Abstract: There is provided a breech lock coupling for coupling riser sections together. The breech lock coupling may be
used non-pre-loaded or pre-loaded according to the user's preferences. In addition, the breech lock coupling may be disassembled
for inspection and maintenance and reassembled. A locking ring secures two coupling components together. The coupling compo-
nents may be attached to opposite ends of the riser sections, such as via welding. The locking ring may be pre-attached to the first
coupling component for easy storage and fast assembly. Assembly of the riser may be accomplished by inserting the second cou-
pling component into the locking ring and the first coupling component, then rotating the locking ring with respect to the second
component. Furthermore, the coupling may be pre-loaded by tightening fasteners on the locking ring to provide a more stable cou-
pling. Unlike with traditional riser couplings, the pre-load fasteners may be tightened via hand-held tools.
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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”, filed on May 15, 2008, which is
herein incorporated by reference in its 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 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
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may travel back up the riser in the annular region between 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 riser. 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 damage.

[0005] The riser generally consists of many sections coupled together. In
some systems, the sections include couplings to connect the ends of the riser
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;
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[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



WO 2009/140027 PCT/US2009/041003

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 extraction system 10 in accordance with certain embodiments. A
drilling rig 12 on a surface 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 floor). 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 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
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coupling of the riser sections 34 during installation of the riser 26. For example,
the illustrated breech lock coupling 36 includes a pin portion 38 and a box portion
40 held together by a locking ring 42. Referring to both FIGS. 2 and 3, each riser
section 34 has the pin portion 38 at one end and the box portion 40 at the other
end. For example, the pin and box portions 38 and 40 may be welded to
opposite ends of each riser section 34. When the pin portion 38 from one riser
section 34 is joined with the box portion 40 of another riser section 34, the
locking ring 42 may then be engaged to secure the joint, as described in more
detail below.

[0019]  As further illustrated in FIG. 2, one or more external tubes 44 may be
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 event that flow from the well
needs to be terminated. In addition, a mud boost line 50 may 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 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.
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[0021] FIG. 4 is a cross-section of the breech lock coupling 36 of FIG. 3 taken
along a line 4-4, in accordance with certain embodiments. The pin portion 38 of
the coupling 36 includes a coupling end 58 and a pipe end 60. The pipe end 60
may be inserted into and welded to a riser section 34 (FIG. 2). Similarly, the box
portion 40 of the 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 section 34 (FIG. 2).
The coupling ends 58 and 62 are fitted together by advancing the pin portion 38
into the box portion 40. One or more seals 66 (e.g., ring seals) may be disposed
about the coupling end 58 of the pin portion 38 to enable a fluid-tight fit between
the coupling portions 38 and 40. As discussed above, fluid, such as mud returns,
flow through the breech lock coupling 36 via bores 68 and 70 in the pin portion
38 and the box portion 40, respectively.

[0022] Although the seals 66 may provide an interference fit between the pin
portion 38 and the box portion 40, the locking ring 42 secures the two portions
together. As illustrated in FIG. 4, the pin portion 38 includes rows of teeth 72
which protrude radially outward near the coupling end 58. Cooperating teeth 74
protrude radially inward from the coupling ring 42 to mate with the teeth 72.
Similarly, the box portion 40 has rows of teeth 76 which protrude radially outward
and cooperate with rows of teeth 78 protruding radially inward from the coupling
ring 42. As will be described in more detail below, the cooperating teeth 72 and
74 may be different from the cooperating teeth 76 and 78.

[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
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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 supports 54 may be secured to a
curved exterior surface 79 of pin portion 38 and the box 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 tubes
44 via the engagement of the shoulders 82 with the external tube supports 54.
Furthermore, each support 54 has a bore 84 running therethrough generally
parallel to the bores 68 and 70 of the portions 38 and 40, respectively. The
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
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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 88 to row 90 or
row 90 to row 92) to form a staggered pattern of protrusions 94 around 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 distances. 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 92 (and the protrusions 94 thereon). Put
another way, the maximum diameter of the row 88 (i.e., the distance from the
outer surface of one protrusion 94 to the outer surface of an opposite protrusion
94 on the row 88) may be less than that of the rows 90 and/or 92. Similarly, the
row 90 may have a smaller maximum diameter than the row 92. The rows 88, 90,
and 92 may have similar minimum diameters (i.e., the distance from the outer
surface of one indentation 96 to the outer surface of an opposite indentation 96),
with only the radial height of the protrusions 94 on each row varying (e.g., the
radial distance from the outer surface of the indentations 96 to the outer surface
of the protrusions 94 on 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
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external tube supports 54 (FIG. 2). As discussed above, the shoulder 82 enables
load sharing between the riser 26 and the external tubes 44 (FIG. 2).

[0028] The teeth 76 are configured to receive the teeth 78 on the locking ring
42 (FIG. 3). In contrast to the teeth 72 on the pin portion 38 (FIG. 5), the teeth 76
on the box portion 40 may be continuous protrusions (i.e., a complete generally
circular geometry) extending radially outward from the coupling end 62. That is,
each row 100, 102, and 104 may be uniform around the entire circumference of
the box portion 40. The rows 100, 102, and 104 may extend radially outward to
different extents relative to one another. That is, the diameter of the row 100
may be less than that of the row 102, which may be less than that of the row 104.
This configuration facilitates attachment and removal of the locking ring 42, as
described in more detail below.

[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). In one embodiment, the
ring portions 106 may be identical or similar such that each 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 such 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 semicircular (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
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the teeth 72 (FIG. 5), the teeth 74 may include multiple rows of teeth 108, 110,
and 112 extending radially inward from an internal surface of the ring 42. Each
row 108, 110, and 112 may have one or more protrusions 114 and one or more
indentations 116. The protrusions 114 and the indentations 116 on a given row
108, 110, or 112 may alternate around the inner circumference of the locking ring
42. In addition, the protrusions 114 and the indentations 116 may alternate from
one row to the next (e.g., row 108 to row 110 or row 110 to row 112) to form a
staggered pattern of protrusions 114 and indentations 116, as illustrated in FIG. 7.

[0031] Also, as with the teeth 72 (FIG. 5), the protrusions 114 and/or the rows
108, 110, and 112 may extend radially inward to different distances. For
example, the row 108 (and the protrusions 114 thereon) may extend radially
inward to a lesser extent than the rows 110 and 112 (and the protrusions 114
thereon). In this configuration, the minimum diameter of the row 108 (i.e., the
distance from the inner surface of one protrusion 114 to the 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 diameter than
the row 112. The rows 108, 110, and 112 may have similar maximum diameters
(i.e., the distance from the inner surface of one indentation 116 to the inner
surface of an opposite indentation 116), with only the radial height of the
protrusions 114 on each row varying. In another embodiment, the protrusions
114 may have similar radial heights, with the rows 108, 110, and 112 having
decreasing maximum diameters. In yet another embodiment, the maximum
diameters 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
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riser section 34 prior to installation of the riser 26 (FIG. 2). By pre-assembling
part of the breech lock coupling 36, the riser sections 36 may be coupled
together faster and more efficiently. The teeth 76 and 78 may cooperate to
secure the locking ring 42 to the box portion 40 while still enabling rotation of the
ring 42 with respect to the box portion 40 (FIG 6).

[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 72 and 74
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
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aligned with the adjacent projections 114 such that the pin portion 38 may not be
disengaged from the locking ring 42. This degree of rotation may be based on
the number of projections 94 and 114 which are disposed about each row of
teeth 72 and 74, respectively. For example, if the rows of teeth 72 and 74 each
have four projections 94 and 114 and four indentations 96 and 116, respectively,
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
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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 disengaging the pin portion 38
from the box portion 40. Due to environmental wear (e.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 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.
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CLAIMS

1. A breech lock coupling, comprising:

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

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 compliment 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.

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:
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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 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;

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
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into the locking ring followed by rotation of the locking ring with respect to the
second component; 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.
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17. The mineral extraction system of claim 15, wherein the breech lock
coupling comprises one or more external tube supports configured to enable load
sharing between external tubes and the riser sections.

18. A method for coupling mineral extraction equipment, comprising:

movably coupling a locking ring to a first coupling end of a first riser
section;

inserting a second coupling end of a second riser section into the locking
ring 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;
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a second annular section comprising a female connector end and a
second set of external 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 patrtial 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.



WO 2009/140027 PCT/US2009/041003

1/6

—24

i~ 1 | L2

.Eul'%ém Ly, 20
R AT
= — =]l —=T=""

FIG. 1 20



WO 2009/140027

26\

FIG. 2

2 /6
\34
54
40~ 36
42/ ~
38| M54
144 34
1 <
46\:
48
54
L 36
40-HPR,_
42~
3g-THH( 54
44
52\ 50
34
P

PCT/US2009/041003



PCT/US2009/041003

WO 2009/140027

3/6

e
I\
-

54

L BUPEST0T] T ] JTIT1=-8 0/ 1

0 llwlslelslv

36
\
79
54

54

FIG. 3



WO 2009/140027 PCT/US2009/041003

4 /6
64 10 /40
82 2
8 79
80
L~ 81 80
79 81—
84
84 N
56 \ - 56
58 S S
(o) 76< : 66
Q —78 NG © ~
62 —
S
o 74
S
56
54 N\
84 V
79
80 ~— 81
82 60

FIG. 4



WO 2009/140027 PCT/US2009/041003

5/6




WO 2009/140027 PCT/US2009/041003

6/6




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/041003

CLASSIFICATION O OS]-UBJECT MATTER

A,
INV. E21B17

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

E21B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 4 165 891 A (KNOX LLOYD C [US] ET AL)
28 August 1979 (1979-08-28)

Y column 1, line 60 - column 2, line 44;
figure 1

Y EP 0 158 455 A (CAMERON IRON WORKS INC

[US]) 16 October 1985 (1985-10-16)

page 5, 1ine 1 - page 6, line 14; figures
1-b

X GB 2 027 150 A (INST FRANCAIS DU PETROLE)
13 February 1980 (1980-02-13)

page 2, line 36 - line 54; figure 2

A EP 1 589 188 A (CONTROL FLOW INC [US])

26 October 2005 (2005-10-26)

paragraph [0055]; figure 10

-/

1,14-21
2-5

2-5

1,6-13

1-21

Further documents are listed in the continuatien of Box C. See patent family annex.

* Special categories of cited documents :

*A" document defining the general state of the art which is not
considered 1o be of particular relevance

*E* earlier document but published on or after the international
filing date

invention

which is cited to establish the publication date of another
- citation or other special reason (as specified)

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
*L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk )
Tel. (+31-70) 340-2040,

"O'f document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
' other imeans ments, such combination being obvious to a person skilled
*P* documen? pubiished prior to the international filing date but inthe art. :
later than the priority date claimed *&* document member of the same patent family
Date of the actual compietion of the international search Date of mailing of the international search repont
g September 2009 18/09/2009
Name and mailing address of the 1ISA/ Authorized officer

Fax: (+31-70) 340-3016 Strgmmen, Henrik

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/041003

C(Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2005/206163 A1l (GUESNON JEAN [FR] ET
AL) 22 September 2005 (2005-09-22)
paragraph [0020] - paragraph [0023];
figure 1

US 4 043 575 A (ROTH ALBERT B)

23 August 1977 (1977-08-23)

column 2, 1ine 19 - column 3, Tine 42;
figure 3

1-21

1-21

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2009/041003
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4165891 A 28-08-1979  NONE
EP 0158455 A 16-10-1985 CA 1274265 Al 18-09-1990
DE 3576395 D1 12-04-1990
ES 8605611 Al 01-09-1986
FI 851453 A 13-10-1985
JP 60234190 A 20-11-1985
MX 159628 A 19-07-1989
NO 851445 A 14-10-1985
SG - 48391 G 26-07-1991
us 4557508 A 10-12-1985
GB 2027150 A 13-02-1980 AU 4953879 A 21-02-1980
BR 7904978 A 22-04-1980
CA 1132900 Al 05-10-1982
DE 2930625 Al 28-02-1980
FR 2432672 Al 29-02-1980
IT 1122680 B 23-04-1986
JP 1432609 C 24-03-1988
JP 55060781 A 08-05-1980
JP 62040511 B 28-08-1987
NL 7905926 A 05-02-1980
NO 792525 A 05-02-1980
Us 4280719 A 28-07-1981
EP 1589188 A 26-10-2005 BR PI0503005 A 06-12-2005
SG 116624 A 28-11-2005
US 2005206163 Al 22-09-2005  BR P10500624 A 14-11-2006
FR 2866942 A 02-09-2005
GB 2411706 A 07-09-2005
US 4043575 A - 23-08-1977  NONE

Fom PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

