
MULTI-COMPONENT C-RING COUPLING

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Patent Application

No. 61/1 65,497, entitled "Multi-Component C-Ring Coupling", filed on March 3 1 ,

2009, 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] As will be appreciated, oil and natural gas have a profound effect on

modern economies and societies. Indeed, devices and systems that depend on

oil and natural gas are ubiquitous. For instance, oil and natural gas are used for

fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.

Further, oil and natural gas are frequently used to heat homes during winter, to

generate electricity, and to manufacture an astonishing array of everyday

products.

[0004] In order to meet the demand for such natural resources, companies

often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.

Particularly, 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
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wellhead assembly through which the resource is extracted. These wellhead

assemblies may include a wide variety of components, such as various casings,

valves, fluid conduits, and the like, that control drilling and/or extraction

operations.

[0005] Couplings (also referred to as connectors)are employed to attach

certain components together and to wellhead housings. During drilling and

construction of the well, coupling techniques may include welding or machining

the components and/or the connector, such as by welding two components

together, machining threads or other fastening mechanism into the component

and/or connector.

BRIEF DESCRIPTION OF THE DRAW INGS

[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] FIGS. 1A and 1B are block diagrams of a mineral extraction system in

accordance with an embodiment of the present invention;

[0008] FIG. 2 is a cross-section of the multi-component C-ring coupling with a

diverter connector in accordance with an embodiment of the present invention;

[0009] FIG. 3 is a cross-section of the multi-component C-ring coupling with a

casing housinghead connector in accordance with an embodiment of the present

invention;

[0010] FIG. 4 is a cross-section of the multi-component C-ring coupling with a

threaded connection in accordance with another embodiment of the present

invention;and

[001 1] FIG. 5 is a cross-section of the multi-component C-ring coupling with a

threaded connection and radial fasteners in accordance with another

embodiment of the present invention.

often invest significant amounts of time and money in searching for and extracting oil, natural gas, and
other subterranean resources from the earth. Particularly, 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  2 wellhead assembly through which the resource
is extracted. These wellhead assemblies may include a wide variety of components, such as various
casings, valves, fluid conduits, and the like, that control drilling and/or extraction operations.
[0005]Couplings (also referred to as connectors) are employed to attach certain components together
and to wellhead housings. During drilling and construction of the well, coupling techniques may include
welding or machining the components and/or the connector, such as by welding two components
together, machining threads or other fastening mechanism into the component and/or connector.
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reference to the accompanying figures in which like characters represent like parts throughout the
figures, wherein: [0007]FIGS. 1A and 1B are block diagrams of a mineral extraction system in 



DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0012] 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.

[0013] Embodiments of the present invention include a multi-component C-

ring coupling having a removably coupling lower ring to enable easier removal

and inspection of the coupling. Additionally, the coupling may provide

attachment of a diverter or riser to a pipe (such as a conductor)without welding.

In one embodiment, the multi-component C-ring connector includes a sliplock

connector, such as for a diverter or a casing housinghead, a lower ring, and an

internal C-ring. The lower ring may be removably coupled to the connector via

axial fasteners or a threaded connection. The lower ring may be axially

translated until it engages the C-ring. The lower ring and connector include

internal angled surfaces such that when the lower ring is engaged the lower ring

and connector exert axial and radial forces on the internal C-ring. The resulting

radial force pushes teeth of the C-ring radially inward to cause the teeth to bite a

pipe. In other embodiments, the connector may include radial fasteners inserted

into the connector to engage the internal C-ring.

[0014] FIGS. 1A and 1B are a block diagrams that illustrates an embodiment

of a mineral extraction system 10 . As discussed below, one or more tubular

couplings are employed throughout the system 10 . The illustrated mineral

accordance with an embodiment of the present invention; [0008]FIG. 2 is a cross-section of the
multi-component C-ring coupling with a diverter connector in accordance with an embodiment of the
present invention; [0009]FIG. 3 is a cross-section of the multi-component C-ring coupling with a casing
housinghead connector in accordance with an embodiment of the present invention; [0010]FIG. 4 is a
cross-section of the multi-component C-ring coupling with a threaded connection in accordance with
another embodiment of the present invention; and [001 1]FIG. 5 is a cross-section of the
multi-component C-ring coupling with a threaded connection and radial fasteners in accordance with
another embodiment of the present invention.  3 



extraction system 10 can be configured to extract various minerals and natural

resources, including hydrocarbons (e.g., oil and/or natural gas), or configured to

inject substances into the earth. In some embodiments, the mineral extraction

system 10 is land-based (e.g., a surface system) or subsea (e.g., a subsea

system). As illustrated, the system 10 includes a wellhead assembly 12 coupled

to a mineral deposit 14 via a well 16 , wherein the well 16 includes a wellhead hub

18 and a well-bore 20. The wellhead hub 18 generally includes a large diameter

hub that is disposed at the termination of the well-bore 20. The wellhead hub 18

provides for the sealable connection of the wellhead assembly 12 to the well 16 .

[0015] The wellhead assembly 12 typically includes multiple components that

control and regulate activities and conditions associated with the well 16 . For

example, the wellhead assembly 12 generally includes pipes, bodies, valves and

seals that enable drilling of the well 16 , route produced minerals from the mineral

deposit 14, provide for regulating pressure in the well 16 , and provide for the

injection of chemicals into the well-bore 20 (down-hole). For example, FIG. 1A

illustrates a conductor 22 (also referred to as "conductor casing")disposed in the

well 20 to provide structure for well and prevent collapse of the sides of the well

26 into the well-bore 20. One or more casings 24, such as surface casing,

intermediate casing, etc., may be fully or partially disposed in the bore of the

conductor 22. The casing 24 also provides a structure for the well 16 and well-

bore 20 and provides for control of fluid and pressure during drilling of the well 16 .

[0016] During various stages of drilling of the well 16 , a diverter 26 (or a riser

or other pipe)may be coupled to the conductor 22 via the multi-component C-

ring coupling 28. The diverter 26 (also referred to as a type of blowout preventer

(BOP). The diverter 26 may include a variety of valves, fittings and controls to

prevent oil, gas, or other fluid from exiting the well in the event of an unintentional

release of pressure or an unanticipated overpressure condition. The diverter 26

may be mechanically or hydraulically operated and may allow diversion of fluids

flowing from the well 16 away from rig or other equipment via side outlets 30.

During operation of the system 10 , it may be typical to install a diverter 26 during

removal or installation of additional components, changes in operation of the

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0012]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
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conductor) without welding. in one embodiment, the multi-component C-ring connector includes a
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wellhead assembly 12 to the well 16. [0015]The wellhead assembly 12 typically includes multiple
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system 10 , or for other safety reasons. As described further below, the multi-

component C-ring coupling 28 enables secure coupling of the diverter 26 to the

conductor 22 without welding.

[0017] FIG. 1B depicts another operation of the wellhead assembly 12

illustrating installation of additional casing 24, such as additional surface casing,

intermediate casing, or production casing, to the wellhead assembly 12 . To

install additional casing, a casing housinghead 32 may be coupled to the casing

24 via the multi-component C-ring coupling 28. Again, as described further

below, the multi-component C-ring coupling 28 enables coupling of the casing

housinghead 32 to the casing 24 without welding. The casing housinghead 32

may provide for installation of additional components, such as a BOP or a casing

spool 34. The casing spool 34 may provide for installation of additional casing,

such as through use of a casing hanger installed inside the casing spool 34.

[0018] FIG. 2 depicts a cross-section of the multi-component C-ring coupling

28 coupled to a portion of a pipe 38, such as the conductor 22, the casing 24, or

any other pipe. The multi-component C-ring coupling 28 includes a converter

connector 40, a lower ring 42, and an internal C-ring 44. For example, the

connector 40 may couple to the pipe 38 by one or more seals 42. The connector

40 includes an internal angled surface 4 1 and the lower ring includes an internal

angled surface 43 generally angularly opposed to the internal angled surface 4 1 ,

such that the surfaces 4 1 and 43 generate equal radial forces between the

surfaces 4 1 and 43 and the internal C-ring 44.

[0019] In the embodiment depicts in FIG. 2 , the lower ring 42 may be

removably coupled to the connector 40 via one or more axial fasteners 46

inserted into receptacles 48 of the lower ring 42. The axial fasteners 46 may

insert through the receptacles 48 and into a recess 50 of the connector 40. In

some embodiments, the receptacles 48, the recesses 50, the fasteners 46, or

any combination thereof may be threaded to facilitate engagement between the

receptacles 48, the recesses 50, and the fasteners 46. In certain embodiments,

the fasteners 46 may be bolts, screws, or any suitable fastener.

control and regulate activities and conditions associated with the well 16. For example, the wellhead
assembly 12 generally includes pipes, bodies, valves and seals that enable drilling of the well 16, route
produced minerals from the mineral deposit 14, provide for regulating pressure in the well 16, and
provide for the injection of chemicals into the well-bore 20 (down-hole). For example, FIG. 1A
illustrates a conductor 22 (also referred to as "conductor casing") disposed in the well 20 to provide
structure for well and prevent collapse of the sides of the well 26 into the well-bore 20. One or more
casings 24, such as surface casing, intermediate casing, etc., may be fully or partially disposed in the
bore of the conductor 22. The casing 24 also provides a structure for the well 16 and well-bore 20 and
provides for control of fluid and pressure during drilling of the well 16. [0016]During various stages of
drilling of the well 16, a diverter 26 (or a riser or other pipe) may be coupled to the conductor 22 via the
multi-component C-ring coupling 28. The diverter 26 (also referred to as a type of blowout preventer
(BOP). The diverter 26 may include a variety of valves, fittings and controls to prevent oil, gas, or other
fluid from exiting the well in the event of an unintentional release of pressure or an unanticipated
overpressure condition. The diverter 26 may be mechanically or hydraulically operated and may allow
diversion of fluids flowing from the well 16 away from rig or other equipment via side outlets 30. During
operation of the system 10, it may be typical to install a diverter 26 during removal or installation of
additional components, changes in operation of the  5 system 10, or for other safety reasons. As
described further below, the multi-component C-ring coupling 28 enables secure coupling of the
diverter 26 to the conductor 22 without welding. [0017]FIG. 1B depicts another operation of the
wellhead assembly 12 illustrating installation of additional casing 24, such as additional surface casing,
intermediate casing, or production casing, to the wellhead assembly 12. To install additional casing, a
casing housinghead 32 may be coupled to the casing 24 via the multi-component C-ring coupling 28.
Again, as described further below, the multi-component C-ring coupling 28 enables coupling of the
casing housinghead 32 to the casing 24 without welding. The casing housinghead 32 may provide for
installation of additional components, such as a BOP or a casing spool 34. The casing spool 34 may
provide for installation of additional casing, such as through use of a casing hanger installed inside the
casing spool 34. [0018]FIG. 2 depicts a cross-section of the multi-component C-ring coupling 28
coupled to a portion of a pipe 38, such as the conductor 22, the casing 24, or any other pipe. The
multi-component C-ring coupling 28 includes a converter connector 40, a lower ring 42, and an internal
C-ring 44. For example, the connector 40 may couple to the pipe 38 by one or more seals 42. The
connector 40 includes an internal angled surface 4 1 and the lower ring includes an internal angled
surface 43 generally angularly opposed to the internal angled surface 4 1, such that the surfaces 4 1
and 43 generate equal radial forces between the surfaces 4 1 and 43 and the internal C-ring 44.
[0019]In the embodiment depicts in FIG. 2, the lower ring 42 may be 



[0020] The internal C-ring 44 includes teeth 52 that extend radially inward

toward the pipe 38. The teeth 52 extend to and bite the outer wall 54 of the pipe

38 to secure the coupling 28 to the pipe 38. As described in detail below, the

teeth 52 of the internal C-ring 44 are radially engaged via the axial and generally

uniform radial force applied by the axial compression between the lower ring 42

and connector 40.

[0021] To engage the coupling 28, the lower ring 42 may by moved in the

axial direction, indicated by arrow 56, by engaging the axial fasteners 46 into the

connector 40, reducing the axial gap 58 between the connector 40 and the lower

ring 42. The fasteners 46 may be tightened in an alternating cross-pattern to the

desired torque. In certain embodiments, the coupling 28 may include between

approximately 1 to 50, 2 to 40, 3 to 30, 4 to 20, or 5 to 10 fasteners 46 equally

spaced about a circumference of the coupling 28.

[0022] As the lower ring 42 moves in the axial direction indicated by arrow 56,

the internal angled surface 43 comes into contact with the internal C-ring 44,

exerting axial and radial forces on the internal C-ring 44, as indicated by arrow

60. Similarly, as the gap 58 reduces, the internal angled surface 4 1 of the

connector 40 exerts opposite radial and axial forces on the internal C-ring 44, as

indicated by arrow 62. The combination of the forces indicated by arrows 60 and

62 results in a generally uniform radial force (indicated by arrow 64)on the

internal C-ring 44 due to the angled surfaces 4 1 and 43 engaging the internal C-

ring 44. This radial force indicated by arrow 64 forces the teeth 52 radially

inward to bite into the outer wall 54 of the pipe 38. An operator may visually

verify the status of the internal C-ring through the gap 58 to ensure the teeth 52

of the C-ring 44 fully bit the pipe 38.

[0023] The angle of the surfaces 4 1 and 43 may be designed for engagement

with the internal C-ring 44 and/or for the desired radial force on the C-ring 44. In

some embodiments, the internal angled surface 4 1 and/or the internal angled

surface 43 may be angled at least less than approximately 90Q relative to a

central axis of the tubing, e.g., approximately 10Q, 20Q, 30Q, 40Q, 45Q, 50Q, 60Q, 70Q,

removably coupled to the connector 40 via one or more axial fasteners 46 inserted into receptacles 48
of the lower ring 42. The axial fasteners 46 may insert through the receptacles 48 and into a recess 50
of the connector 40. In some embodiments, the receptacles 48, the recesses 50, the fasteners 46, or
any combination thereof may be threaded to facilitate engagement between the receptacles 48, the
recesses 50, and the fasteners 46. In certain embodiments, the fasteners 46 may be bolts, screws, or
any suitable fastener. 6 [0020]The internal C-ring 44 includes teeth 52 that extend radially inward
toward the pipe 38. The teeth 52 extend to and bite the outer wall 54 of the pipe 38 to secure the
coupling 28 to the pipe 38. As described in detail below, the teeth 52 of the internal C-ring 44 are
radially engaged via the axial and generally uniform radial force applied by the axial compression
between the lower ring 42 and connector 40. [0021]To engage the coupling 28, the lower ring 42 may
by moved in the axial direction, indicated by arrow 56, by engaging the axial fasteners 46 into the
connector 40, reducing the axial gap 58 between the connector 40 and the lower ring 42. The
fasteners 46 may be tightened in an alternating cross-pattern to the desired torque. In certain
embodiments, the coupling 28 may include between approximately 1 to 50, 2 to 40, 3 to 30, 4 to 20, or
5 to 10 fasteners 46 equally spaced about a circumference of the coupling 28. [0022]As the lower ring
42 moves in the axial direction indicated by arrow 56, the internal angled surface 43 comes into
contact with the internal C-ring 44, exerting axial and radial forces on the internal C-ring 44, as
indicated by arrow 60. Similarly, as the gap 58 reduces, the internal angled surface 41 of the
connector 40 exerts opposite radial and axial forces on the internal C-ring 44, as indicated by arrow
62. The combination of the forces indicated by arrows 60 and 62 results in a generally uniform radial
force (indicated by arrow 64) on the internal C-ring 44 due to the angled surfaces 41 and 43 engaging
the internal C-ring 44. This radial force indicated by arrow 64 forces the teeth 52 radially inward to bite
into the outer wall 54 of the pipe 38. An operator may visually verify the status of the internal C-ring
through the gap 58 to ensure the teeth 52 of the C-ring 44 fully bit the pipe 38. [0023]The angle of the
surfaces 41 and 43 may be designed for engagement with the internal C-ring 44 and/or for the desired
radial force on the C-ring 44. In some embodiments, the internal angled surface 41 and/or the internal
angled surface 43 may be angled at least less than approximately 900 relative to a 



80Q, etc. For example, in certain embodiments, the internal angled surface 4 1

and/or the internal angled surface 43 may be angled between approximately 30

to 60Q, between approximately 40 to 50Q, or approximately 45Q. Moreover, the

internal angled surface 4 1 and the internal angled surface 43 may have the same

or different angles from one another.

[0024] Additionally, the multi-component C-ring coupling 28 provides the

ability to verify the status of the internal C-ring 44 without removal or disassembly

of the coupling 28. After installation, the gap 58 between the connector 40 and

the lower ring 42 may be maintained, allowing visible verification of the internal

C-ring 44. For example, the thickness of the internal C-ring 44 may provide for

the gap 58 up to a specific torque on the fasteners 26. An operator may view the

status of the internal C-ring 44 by looking through the gap 58, as indicated by

arrow 66. In this manner, the integrity of the internal C-ring 44 may be verified

without removal or disassembly of the coupling 28.

[0025] Additionally, removal of the multi-component C-ring coupling 28 may

be easier and safer than conventional couplings. To remove the multi-

component C-ring coupling 28, the lower ring 42 may be removed by removing

the axial fasteners 46 from the connector 40. The removability of the lower ring

42 enables an operator to view and easily remove the axial and radial forces

(indicated by arrow 62)applied to the internal C-ring 44 and, thus, easily remove

or reduce the radial force (indicated by arrow 64)engaging the teeth 52 of the

internal C-ring 44 with the outer wall of the pipe 38.

[0026] FIG. 3 is a cross-section of the casing housinghead 32 coupled to a

pipe 38 via the multi-component C-ring coupling 28 in accordance with an

embodiment of the present invention. In the embodiment depicted in FIG. 3 , the

casing housinghead 32 may be coupled to a casing housinghead connector 68 of

the multi-component C-ring coupling 28 via the one or more flanges 70. The

flanges 70 may include fasteners 72 to couple to the casing housinghead 32 via

recesses 74. The flanges 70 may also include fasteners 76 to couple to the

connector 68 via recesses 78. In the embodiment depicted in FIG. 3 , the

central axis of the tubing, e.g., approximately 10Q 20Q 30Q 40Q 45Q 50Q 60Q 70Q  7 809 etc. For
example, in certain embodiments, the internal angled surface 4 1 and/or the internal angled surface 43
may be angled between approximately 30 to 609 between approximately 40 to 509 or approximately
45Q Moreover, the internal angled surface 4 1 and the internal angled surface 43 may have the same
or different angles from one another. [0024]Additionally, the multi-component C-ring coupling 28
provides the ability to verify the status of the internal C-ring 44 without removal or disassembly of the
coupling 28. After installation, the gap 58 between the connector 40 and the lower ring 42 may be
maintained, allowing visible verification of the internal C-ring 44. For example, the thickness of the
internal C-ring 44 may provide for the gap 58 up to a specific torque on the fasteners 26. An operator
may view the status of the internal C-ring 44 by looking through the gap 58, as indicated by arrow 66.
In this manner, the integrity of the internal C-ring 44 may be verified without removal or disassembly of
the coupling 28. [0025]Additionally, removal of the multi-component C-ring coupling 28 may be easier
and safer than conventional couplings. To remove the multi-component C-ring coupling 28, the lower
ring 42 may be removed by removing the axial fasteners 46 from the connector 40. The removability of
the lower ring 42 enables an operator to view and easily remove the axial and radial forces (indicated
by arrow 62) applied to the internal C-ring 44 and, thus, easily remove or reduce the radial force
(indicated by arrow 64) engaging the teeth 52 of the internal C-ring 44 with the outer wall of the pipe
38. [0026]FIG. 3 is a cross-section of the casing housinghead 32 coupled to a pipe 38 via the
multi-component C-ring coupling 28 in accordance with an embodiment of the present invention. In the
embodiment depicted in FIG. 3, the casing housinghead 32 may be coupled to a casing housinghead
connector 68 of the multi-component C-ring coupling 28 via the one or more flanges 70. The flanges
70 may include fasteners 72 to couple to the casing housinghead 32 via recesses 74. The flanges 70
may also include fasteners 76 to couple to the connector 68 via recesses 78. In the embodiment
depicted in FIG. 3, the  



connector 68 may include annular seals 80, such as O-rings, to seal and secure

the connector 40 to the outer wall 54 of the pipe 38.

[0027] In certain embodiments, the connector 68 may be an existing

connector for the casing housinghead 32. In such an embodiment, recesses 50

may be machined or otherwise formed in the connector 68 to receive the

fasteners 46. As shown in FIG. 3 and as described above, to secure the

coupling 28 to the pipe 38 the lower ring 42 may be axially moved via the

engagement of fasteners 46 to reduce the gap 58 and apply axial and radial

force to the internal C-ring 44 (as indicated by arrows 60 and 62). Additionally, in

some embodiments the connector 68 may include one or more test ports 80 to

test the integrity of the annular seals 80. Further, the cost of the housinghead 32

may be reduced by using a standard forging for the housinghead 32.

[0028] FIG. 4 is an alternate embodiment of the multi-component C-ring

coupling 28 having a threaded connection 82 between the lower ring 42 and the

diverter connector 40. As shown in FIG. 4 , the coupling 28 does not include any

fasteners in the lower ring 42 and the connector 40. Instead, the lower ring 42

includes internal threads 84. The connector 40 may include external threads 86

configured to couple to the internal thread 84 of the lower ring 42. To engage the

lower ring 42, the lower ring 42 may be threaded onto the threaded connection

82 and rotated to cause axial movement (indicated by arrow 56)to engage the

lower ring 42 and connection 40 with the internal C-ring 44. The threaded

connection 82 between the lower ring 42 and the connection 40 provides the

same advantages discussed above with regard to the embodiments depicted in

FIGS. 2 and 3 . That is, the lower ring 42 may be axially translated until the axial

forces (depicted by arrows 60 and 62)exert on the internal C-ring 44, causing a

generally uniform radial inward force (indicated by arrow 64)to cause the teeth

52 to bite the outer wall 54 of the pipe 38. Similarly, to release or remove the

coupling 28, the lower ring 42 may be disengaged from the threaded connection

82, removing or reducing the axial and radial force on the internal C-ring 44.

WO 2010/117507PCT/U S2010/025120 8 connector 68 may include annular seals 80, such as 0-rings,
to seal and secure the connector 40 to the outer wall 54 of the pipe 38. [0027]In certain embodiments,
the connector 68 may be an existing connector for the casing housinghead 32. In such an
embodiment, recesses 50 may be machined or otherwise formed in the connector 68 to receive the
fasteners 46. As shown in FIG. 3 and as described above, to secure the coupling 28 to the pipe 38 the
lower ring 42 may be axially moved via the engagement of fasteners 46 to reduce the gap 58 and
apply axial and radial force to the internal C-ring 44 (as indicated by arrows 60 and 62). Additionally, in
some embodiments the connector 68 may include one or more test ports 80 to test the integrity of the
annular seals 80. Further, the cost of the housinghead 32 may be reduced by using a standard forging
for the housinghead 32. [0028]FIG. 4 is an alternate embodiment of the multi-component C-ring
coupling 28 having a threaded connection 82 between the lower ring 42 and the diverter connector 40.
As shown in FIG. 4, the coupling 28 does not include any fasteners in the lower ring 42 and the
connector 40. Instead, the lower ring 42 includes internal threads 84. The connector 40 may include
external threads 86 configured to couple to the internal thread 84 of the lower ring 42. To engage the
lower ring 42, the lower ring 42 may be threaded onto the threaded connection 82 and rotated to
cause axial movement (indicated by arrow 56) to engage the lower ring 42 and connection 40 with the
internal C-ring 44. The threaded connection 82 between the lower ring 42 and the connection 40
provides the same advantages discussed above with regard to the embodiments depicted in FIGS. 2
and 3. That is, the lower ring 42 may be axially translated until the axial forces (depicted by arrows 60
and 62) exert on the internal C-ring 44, causing a generally uniform radial inward force (indicated by
arrow 64) to cause the teeth 52 to bite the outer wall 54 of the pipe 38. Similarly, to release or remove
the coupling 28, the lower ring 42 may be disengaged from the threaded connection 82, removing or
reducing the axial and radial force on the internal C-ring 44.  9 



[0029] FIG. 5 depicts an alternate embodiment of the multi-component C-ring

28 having one or more radial fasteners 87 and a threaded connection 88. The

lower ring 42 may be removably coupled to the connector 40 via the threaded

connection 88. In the embodiment depicted in FIG. 5 , the connector 40 includes

an extended portion 90 that extends fully or partially over the lower ring 42. The

extended portion 90 includes internal threads 92, and the lower ring 42 includes

external threads 94 configured to engage with the internal threads 92 and form

threaded connection 88.

[0030] As shown in FIG. 5 , the connector 40 does not include the internal

angled surface 4 1 . Instead, the connector 40 includes one or more receptacles

96 disposed above the lower ring 42. The radial fasteners 87 may be inserted

radially into the receptacles 96 to engage the internal C-ring 44. In such

embodiment, the fasteners 87 and the receptacles 96 may be threaded to

facilitate engagement between the fasteners 87 and the receptacles 96. The

radial fasteners 87 include an angled surface 98 (e.g., a conical tip portion)

angularly opposed to the angled surface 43 of the lower ring 42. In such an

embodiment, the angled surface 98 of the fasteners 87 exerts an axial force on

the internal C-ring 44 (indicated by arrow 62)when the fastener 87 is engaged.

[0031] The coupling 28 of FIG. 5 may be installed by first inserting the

fasteners 87, and then engaging the lower ring 42 to the connector 40 via the

threaded connection 88. The lower ring 42 may be axially translated along the

threaded connection 88 until the lower ring 42 engages the internal C-ring 44.

Alternatively, the coupling 28 may be installed by first engaging the lower ring 42

onto the threaded connection 88, and subsequently inserting the fasteners 87.

To remove the coupling 28 depicted in FIG. 5 , the lower ring 42 may be first

removed and then the fasteners 87 may be subsequently removed. Alternatively,

the fasteners 87 may be first removed and then the lower ring 42 may be

subsequently removed.

[0032] Although the embodiment above discuss a diverter, riser, or casing

housinghead, it should be appreciated that the multi-component C-ring coupling

[0029]FIG. 5 depicts an alternate embodiment of the multi-component C-ring 28 having one or more
radial fasteners 87 and a threaded connection 88. The lower ring 42 may be removably coupled to the
connector 40 via the threaded connection 88. In the embodiment depicted in FIG. 5, the connector 40
includes an extended portion 90 that extends fully or partially over the lower ring 42. The extended
portion 90 includes internal threads 92, and the lower ring 42 includes external threads 94 configured
to engage with the internal threads 92 and form threaded connection 88. [0030]As shown in FIG. 5, the
connector 40 does not include the internal angled surface 4 1. Instead, the connector 40 includes one
or more receptacles 96 disposed above the lower ring 42. The radial fasteners 87 may be inserted
radially into the receptacles 96 to engage the internal C-ring 44. In such embodiment, the fasteners 87
and the receptacles 96 may be threaded to facilitate engagement between the fasteners 87 and the
receptacles 96. The radial fasteners 87 include an angled surface 98 (e.g., a conical tip portion)
angularly opposed to the angled surface 43 of the lower ring 42. In such an embodiment, the angled
surface 98 of the fasteners 87 exerts an axial force on the internal C-ring 44 (indicated by arrow 62)
when the fastener 87 is engaged. [0031]The coupling 28 of FIG. 5 may be installed by first inserting
the fasteners 87, and then engaging the lower ring 42 to the connector 40 via the threaded connection
88. The lower ring 42 may be axially translated along the threaded connection 88 until the lower ring
42 engages the internal C-ring 44. Alternatively, the coupling 28 may be installed by first engaging the
lower ring 42 onto the threaded connection 88, and subsequently inserting the fasteners 87. To
remove the coupling 28 depicted in FIG. 5, the lower ring 42 may be first removed and then the
fasteners 87 may be subsequently removed. Alternatively, the fasteners 87 may be first removed and
then the lower ring 42 may be subsequently removed.  10 may be used to couple any wellhead
component to a pipe, such as a conductor, casing, etc. The connector of the coupling may be modified
for engagement with any such wellhead component. [0033]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. Rather, 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. 



may be used to couple any wellhead component to a pipe, such as a conductor,

casing, etc. The connector of the coupling may be modified for engagement with

any such wellhead component.

[0033] W hile 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. Rather, 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.

11 CLAIMS  1. A coupling for wellhead components, comprising:       a connector configured to couple
to a wellhead component without welding and having a first angled internal surface;       a first ring
removably coupled to the connector via one or more fasteners extending axially through the first ring
and having a second angled internal surface;       a second ring axially and radially captured between
the first angled internal surface of the connector and the second angled internal surface of the first
ring, wherein the second ring exerts a radial force on a the wellhead component.  2. The coupling of
claim 1, wherein the second ring comprises teeth oriented in a radial direction to engage the wellhead
component.  3. The coupling of claim 1, wherein the second ring comprises a C-ring or a split ring.  4.
The coupling of claim 1, wherein the wellhead component comprises casing, tubing, or any other pipe.
5. The coupling of claim 1, wherein the fasteners comprises bolts, screws, or any combination thereof 



CLAIMS

1. A coupling for wellhead components, comprising:

a connector configured to couple to a wellhead component without

welding and having a first angled internal surface;

a first ring removably coupled to the connector via one or more fasteners

extending axially through the first ring and having a second angled internal

surface;

a second ring axially and radially captured between the first angled

internal surface of the connector and the second angled internal surface of the

first ring, wherein the second ring exerts a radial force on a the wellhead

component.

2 . The coupling of claim 1, wherein the second ring comprises teeth oriented

in a radial direction to engage the wellhead component.

3 . The coupling of claim 1, wherein the second ring comprises a C-ring or a

split ring.

4 . The coupling of claim 1, wherein the wellhead component comprises

casing, tubing, or any other pipe.

5 . The coupling of claim 1, wherein the fasteners comprises bolts, screws, or

any combination thereof.

6 . The coupling of claim 1, wherein the connector comprises a slip lock

connector.

7 . The coupling of claim 1, comprising a gap between the connector and the

first ring to enable viewing of the second ring.

6. The coupling of claim 1, wherein the connector comprises a slip lock connector.  7. The coupling of
claim 1, comprising a gap between the connector and the first ring to enable viewing of the second
ring.  WO 2010/117507PCT/U S2010/025120 12  8. The coupling of claim 1, wherein the first angled
internal surface comprises a surface having an angle of approximately 45 degrees.  9. The coupling of
claim 1, wherein the second angled internal surface comprises a surface having an angle at least less
than approximately 45 degrees.  10. A system, comprising: a pipe; a first wellhead component coupled
to the pipe;        a coupling coupled to the first wellhead component, the coupling comprising: 



8 . The coupling of claim 1, wherein the first angled internal surface

comprises a surface having an angle of approximately 45 degrees.

9 . The coupling of claim 1, wherein the second angled internal surface

comprises a surface having an angle at least less than approximately 45 degrees.

10 . A system, comprising:

a pipe;

a first wellhead component coupled to the pipe;

a coupling coupled to the first wellhead component, the coupling

comprising:

a slip lock connector coupled to the wellhead component and the casing,

wherein the slip lock connector comprises a first internal contour;

a lower ring removably coupled to the slip lock connector via one or more

fasteners, wherein the lower ring comprises a second internal contour opposed

to the first internal contour of the slip lock connector;and

an internal ring disposed between the first internal contour and the second

internal contour such that the internal ring is axially and radially compressed to

exert a radial force on the pipe.

11. The system of claim 10 , wherein the pipe comprises casing, tubing, or

other wellhead pipe.

12 . The system of claim 10, wherein the first wellhead component comprises

a diverter, a riser, a casing housinghead, or a casing head.

13 . The system of claim 10, wherein the internal ring comprises teeth

configured to radially engage an outer wall of the pipe.

14. The system of claim 10, wherein the first internal contour comprises a

beveled surface having an angle at least less than approximately 90 degrees.

a slip lock connector coupled to the wellhead component and the casing, wherein the slip lock
connector comprises a first internal contour;        a lower ring removably coupled to the slip lock
connector via one or more fasteners, wherein the lower ring comprises a second internal contour
opposed to the first internal contour of the slip lock connector; and        an internal ring disposed
between the first internal contour and the second internal contour such that the internal ring is axially
and radially compressed to exert a radial force on the pipe.  11. The system of claim 10, wherein the
pipe comprises casing, tubing, or other wellhead pipe.  12. The system of claim 10, wherein the first
wellhead component comprises a diverter, a riser, a casing housinghead, or a casing head.  13. The
system of claim 10, wherein the internal ring comprises teeth configured to radially engage an outer
wall of the pipe.  14. The system of claim 10, wherein the first internal contour comprises a beveled
surface having an angle at least less than approximately 90 degrees. 13  15. The system of claim 10,
wherein the second internal contour comprises a beveled surface having an angle at least less than
approximately 90 degrees.  16. A method, comprising:        coupling a first wellhead component to a
pipe, wherein the coupling comprises: 



15 . The system of claim 10, wherein the second internal contour comprises a

beveled surface having an angle at least less than approximately 90 degrees.

16 . A method, comprising:

coupling a first wellhead component to a pipe, wherein the coupling

comprises:

inserting an internal ring between a first ring and a connector

coupled to the wellhead component;

removably coupling the first ring to the connector coupled to the

wellhead component to form a coupling assembly;and

axially and radially capturing an internal ring between the connector

and the first ring to exert a radial force on the pipe.

17 . The method of claim 16, comprising removing the first ring from the

coupling assembly.

18 . The method of claim 16, comprising coupling the connector to the pipe

without welding.

19 . The method of claim 16 , comprising axially moving together the first ring

and the connector to bias opposite tapered surfaces against the internal ring to

cause radial movement of the internal ring toward the pipe.

20. A coupling for a wellhead assembly, comprising:

an upper connector configured to couple to a wellhead component;

a lower connector removably coupled to the upper connector, wherein the

upper connector and/or the lower connector comprises an internal angled

surface;

a C-ring disposed between the upper connector and the lower connector,

wherein the internal angled surface is configured to bias the C-ring to exert a

inserting an internal ring between a first ring and a connector coupled to the wellhead component;
removably coupling the first ring to the connector coupled to the wellhead component to form a
coupling assembly; and              axially and radially capturing an internal ring between the connector
and the first ring to exert a radial force on the pipe.  17. The method of claim 16, comprising removing
the first ring from the coupling assembly.  18. The method of claim 16, comprising coupling the
connector to the pipe without welding.  19. The method of claim 16, comprising axially moving together
the first ring and the connector to bias opposite tapered surfaces against the internal ring to cause
radial movement of the internal ring toward the pipe.  20. A coupling for a wellhead assembly,
comprising: an upper connector configured to couple to a wellhead component;        a lower connector
removably coupled to the upper connector, wherein the upper connector and/or the lower connector
comprises an internal angled surface;        a C-ring disposed between the upper connector and the
lower connector, wherein the internal angled surface is configured to bias the C-ring to exert a  



radial force on a pipe to couple the pipe to the wellhead component in response

to an axial compression between the upper and lower connectors.

2 1. The coupling of claim 20, wherein the lower connector comprises lower

threads and the upper connector comprises upper threads, wherein the lower

connector is removably coupled to the upper connector via engagement between

the upper and lower threads.

22. The coupling of claim 20, wherein the upper connector comprises a

receptacle configured to receive a fastener, wherein the fastener comprises a tip

having an angled surface, and the C-ring is disposed between the angled surface

and the internal angled surface.

WO 2010/117507PCT/U S2010/025120 14 radial force on a pipe to couple the pipe to the wellhead
component in response to an axial compression between the upper and lower connectors.  21. The
coupling of claim 20, wherein the lower connector comprises lower threads and the upper connector
comprises upper threads, wherein the lower connector is removably coupled to the upper connector
via engagement between the upper and lower threads.  22. The coupling of claim 20, wherein the
upper connector comprises a receptacle configured to receive a fastener, wherein the fastener
comprises a tip having an angled surface, and the C-ring is disposed between the angled surface and
the internal angled surface. 


