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(54) Title: CONNECTOR WITH INTEGRAL GASKET CHANGE OUT CAPABILITY

(57) Abstract: One illustrative embodiment of a connector disclosed herein com-

Figure 1A

prises an upper plate (33), a first hub (14), a second hub (12) and a guide fun-
nel (16) coupled to the first hub (14). The connector also comprises a plurality
of lifting mechanisms (20) coupled to the guide funnel (16) and a plurality of
locking mechanisms (22) coupled to the guide funnel (16), wherein the locking
mechanisms are adapted to secure the connector (10) in a first position wherein
the first hub (14) and the second hub (12) are disengaged from one another, and
in a second position wherein the first hub (14) and the second hub (12) are en-
gaged with one another.
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CONNECTOR WITH INTEGRAL GASKET CHANGE OUT CAPABILITY

FIELD OF INVENTI
The present invention generally relates to connectors that are used o couple a line to
an item of equipment and, in one particular example, a connector that is used to couple a
flowline or jumper to an tem of equipment positioned n a subsea environment, wherein the

connector is configured so as to pernut gasket change out and inspection.

BACKGR D OF THE INVENTI

After one or more subsea wells are drilled and completed in a particular field, various
items of equipment are posttioned on the sea Hoor (o allow for the production of hydrocarbon
fluids from the wells. Such equipment may inchude, for example, Christmas trees, one or
more manifolds, multiple flowlines and jumpers, PLETSs, etc.  In general, a connector,
typically a hydravhically powered connector, 1s used to couple a jumper or Howline between
two iterns of equipment such that produced fluds may flow between the two items of

equipment.

in some applications, these jumpers are relatively large tubular structures made of
steel that are lowered to the sea floor from a surface vessel using one or more cranes and
spreader bars. The juropers may have one or more bends, e.g., ninety degree bends, to
accommodate the desired routing of the jumper and/or elevation changes between the
connectors on the two ttems of subsea equipment. The process of installing subsea jumpers is
closely wonitored by camera on ROV vehicles. During the installation process the jumper is
slowly towered toward to two items of equipment positioned on the sea floor with great care
being taken to insure that the connections on the jumper are properly aligned with the
connections on the two ilems of equipment.  Ag the jumper nears contact with the subsea
equipment, the jumper may contact and damage seals (tvpically metal seals) positioned on the
subsea equipment. However, pressure test that are performed o test the integrity of the seal
between the jumper and the equipment may not be performed until several weeks after the
jumper was installed. It the pressure test reveals that the seal between the jumper and the
equipment s leaking, the juraper has to be removed or at least lifted so that access can be had
1o the seal and the seal faces on the jumper and the equipment to determine what corrective

actions negd to be taken to correct the problem. Such actions may include removal and
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replacement of the seal and/or correcting any damage fo the sealing faces on the jumper
and/or the equupment. However, the lifting the pumper to perform the above activities
requires the presence of a surface vessel, all of which leads to increased cost and expenses ags

it relates to fixing the problem of the leaking seal

The present application is directed to a unique connector that comprises means 1o
sermit gasket change out and inspection that may elinunate or at least minimize some of the
o &

problems noted above.

BRIEF DESCRIPTI F THE INVENTI
The following presents a simplified summary of the invention in order to provide a
basic understanding of some aspects of the invention. This summary is not an exhaustive
overview of the invention. It is not intended to identify key or critical elements of the inven-
tion or to delineate the scope of the invention. Its sole purpose is to present some concepts in

a simplified form as a prelude to the more detailed description that is discussed later.

The present application 1s generally directed 1o a unigue connector that comprises
means to permit gasket change owt and inspection. In one example, the connector comprises,
among other things, an upper plate, a first hub that is operatively coupled to the upper plate
wherein the first hub is adapted to be engaged with a second hub and a guide funnel that is
coupled to the first hub. In this example, the connector further includes a plurality of lifting
mechanisms that are coupled to the guide funnel, a plurality of locking mechanisms that are
coupled to the guide funnel, wherein the locking mechanisms are adapted to secure the
connector in a first position wherein the first hub and the second hub are disengaged from one
another, and in a second position wherein the first hub and the second hub are engaged with

one another.

In another example, the connector disclosed herein includes, among other things, an
upper plate, a first hub that is operatively coupled to the upper plate wherein the first hub is
adapted to be engaged with a second hub and a guide funnel that is coupled to the first hub. In
this example, the connector further includes a first means for moving the first hub toward or
away from engagement with the second hub, wherein the first means is operatively coupled

to the to the guide funnel and a second means for locking the connector in in a first position,
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wherein the first hub and the second hub are disengaged from one another, and in a second
position wherein the first hub and the second hub are engaged with one another, wherein the

second means is operatively coupled to the to the guide funnel.

BRIEF DESCRIPTI F THE DRAWI
The present invention will be described with the accompanying drawings, which

represent a schematic but not Emiting ifs scope:

Figure 1A 15 a perspective view of one dlustrative embodiment of a conuvector

disclosed herein;

Figure 1B is a cross-sectional view of one llustrative embodiment of a connector
disclosed herein wherein a raising mechanisi of the connector 1s retracted, an upper hub is
engaged with a lower hub and a lockout mechanism is engaged so as to maintain the

connector in this position wherein the upper and lower hubs are engaged,

Figure 1C s a cross-sectional view of one illustrative embodiment of a connector
disclosed herein wherein the raising mechanism of the connector is extended, the upper hub
ts disengaged from the lower hub and the lockout mechanism 1s engaged so as to maintain the
connector in this postiion where there 15 no engagement between the upper and lower hubs;

and

Figure 1D 15 cross-sectional view of one illustrative embodimnent of a lock mechamism
disclosed herein that may be used to lock the connector in either of the positions shown

Figures 1B or 1C.

While the subject matter disclosed herein is susceptible to various modifications and
alternative forms, specific embodiments thereof have been shown by way of example in the
drawings and are herein described in detail. It should be understood, however, that the
description herein of specific embodiments is not intended to limit the invention to the
particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined by

the appended claims.
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DETAILED DESCRIPTI F THE INVENTI

Various illustrative embodiments of the invention are described below. In the interest
of clarity, not all features of an actual implementation are described in this specification. It
will of course be appreciated that in the development of any such actual embodiment,
numerous implementation-specific decisions must be made to achieve the developers’
specific goals, such as compliance with connector-related and business-related constraints,
which will vary from one implementation to another. Moreover, it will be appreciated that
such a development effort might be complex and time-consuming, but would nevertheless be
a routine undertaking for those of ordinary skill in the art having the benefit of this

disclosure.

The present subject matter will now be described with reference to the attached
figures. Various structures, connectors and devices are schematically depicted in the
drawings for purposes of explanation only and so as to not obscure the present disclosure
with details that are well known to those skilled in the art. Nevertheless, the attached
drawings are included to describe and explain illustrative examples of the present disclosure.
The words and phrases used herein should be understood and interpreted to have a meaning
consistent with the understanding of those words and phrases by those skilled in the relevant
art. No special definition of a term or phrase, i.e., a definition that is different from the
ordinary and customary meaning as understood by those skilled in the art, is intended to be
implied by consistent usage of the term or phrase herein. To the extent that a term or phrase
is intended to have a special meaning, i.e., a meaning other than that understood by skilled
artisans, such a special definition will be expressly set forth in the specification in a defini-
tional manner that directly and unequivocally provides the special definition for the term or

phrase.

One illustrative example of a novel connector 10 that comprises means for permitiing
gasket change out and jospection will now be described with reference (o the attached
drawings. The connector 10 disclosed herein may be used in variety of situations and
applications wherein it is desired o establish a connection between two components. In ong
iHustrative example, and not by way of linutation, the connector 10 disclosed herein may be
used to coupie a flowline or jumper to an item of equipment positioned in a subsea

environment.  The connector 10 disclosed herein may be of any size and it may be made of
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any desired materials. {f course, the presently disclosed invention should not be considerad

1o be himited o the ilhustrative embodiments depicted in the attached drawings.

As shown in Figures 1A-1C, the connector 10 will be used to couple a first hub 12 on
a first component to a second hub 14 on a second component, wherein a gasket 13 (such as a
metal gasket) is provided so as to effectuate a sealed connection between the first and second
hubs 12, 14. The term “hub” as used herein and in the attached claim should be understood
to be a generic term that refers to any type of component on a device or product whereby a
sealed connection is to be established between two hubs. The hubs 12, 14 may be of any
desired configuration, have any desired mating profile and they may use any type of sealing
mechanism, such as the gasket 13, so as to establish a sealed connection between the two
hubs. The hubs 12, 14 may be part of any type of structure, i.e., one of the hubs 12, 14 may
be coupled to an item of equipment (e.g., a manifold, a Christmas tree, a PLEM, etc.) while
the other hub may be coupled to, for example, a flowline, a jumper, a pipeline or another item
of equipment. For example, the first hub 12 may be operatively coupled to a subsea manifold
(not shown) at an end 12X and the second hub 14 may be operatively coupled to a subsea
jumper (not shown) at an end 14X. So as not to obscure the presently disclosed subject
matter, the items of structures to which the hubs 12, 14 may be coupled are not depicted in

the attached drawings.

In the depicted example, the connector 10 comprises a guide funnel 16, a plurality of
lifting mechanisms 20 (e.g., comprising dual-action or single-action hydraulic cylinders) and
a plurality of lock mechanisms 22. In the depicted example, the lifting mechanisms 20 are
dual-action hydraulic cylinders. The lock mechanisms 22 are adapted to lock the connector
10 in either its raised position (shown in Figures 1A and 1C) wherein the lifting mechanisms
20 are extended and the hubs 12, 14 are disengaged from one another or its lowered position
(shown in Figures 1B and 1D) wherein the lifting mechanisms 20 are retracted and the hubs
12, 14 are engaged with one another. Figure 1D is an enlarged view of one illustrative
embodiment of a lock mechanism 22 that may be employed with the connector 10 disclosed

herein.

In the illustrative example disclosed herein, the connector 10 comprises a clamp 30
(see Figure 1B) that may be opened or closed by rotation of a clamp screw 32. Closing the

clamp 30 establishes a pressure tight seal between the two hubs 12, 14. The clamp screw 32
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may be actuated by an ROV (using an ROV interface 18) or an electronically driven actuator,
such as an electric motor (not shown). The connector 10 comprises a plate 36 which is the
top plate of the guide funnel 16, an upper plate 33 and a plurality of threaded fasteners 35 that
are used to couple the upper plate 33 of the connector 10 to the upper hub 14. Each of the
hydraulic cylinders 20 comprises a piston 20A. The hydraulic cylinders 20 extend through
openings 33A in the upper plate 33. A plurality of support rods 20B for the hydraulic
cylinder 20 also extend through openings 33B in the upper plate 33. An end of the piston
20A extends through an opening 36A in the plate 36 and is secured in place via a threaded
nut 45. The lower plate 34 is secured to the lower hub 12 using a plurality of threaded
fasteners, e.g., a threaded rod 40 and nut, wherein the threaded rod 40 is threaded into in a

threaded opening 39 defined in the lower hub 12.

In general, the locking mechanism 22 constitutes a means for locking the connector
10 in either its lowered positon shown Figure 1B (wherein the two hubs 12, 14 are engaged)
or in its raised position shown in Figure 1C (wherain the upper hub 14 is disengaged from the
lower hub 12).  With reference to Figure 1A-1D, in one illustrative embodiment, the locking
mechanism 22 comprises a plurality of guide bars 29, an attachment plate 23, a lower plate 25
and a lock bar 22A. The attachment plate 23 is coupled to the upper plate 36 of the guide
funnel 16 by a plurality of threaded fasteners 27. The guide bars 29 extend through openings
23A in the attachment plate 23. The upper end of the guide bars 29 extends to an opening in
the upper plate 33 and is secured in place via a threaded fastener 31. The lower end of the
guide bar 29 extends to an opening in the lower plate 25 and is secured in place via a
threaded fastener (not shown). The lock bar 22A extends through an opening 23B in the
attachment plate 23. The upper end of the lock bar 22 A is not attached to any structure, while
the lower end of the lock bar 22A extends to an opening in the plate 25 and is secured in
place via a threaded bolt 43 (see Figure 1B). The lock bar 22A may be of and desired shape
or configuration, e.g., a cylindrical rod, a plate-type member, etc. The locking mechanism 22
further comprises an upper recess or detent 22B, a lower recess or detent 22C and a
hydraulically actuated, spring-biased dashpot 22D with a projection 22E. (See Figure 1D)
The dashpot 22D is coupled to the underside of the attachment plate 23 using a plurality of
threaded fasteners (not shown). The dashpot 22D comprises a schematically depicted spring
22F that is biased to force the projection 22E outward when there is no hydraulic power

applied to the dashpot 22D.
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In operation, the plate 34 may be secured to the lower hub 12 at any point in time. In
one illustrative embodiment, the plate 34 may have a one-piece configuration. The connector
10 may be coupled to the upper hub 14 at any point in time, e.g., when the equipment or line

that will be coupled to the hub 14, such as a jumper, is initially fabricated.

When the equipment or line comprising the upper hub 14 is initially lowered toward
the equipment or line comprising the lower hub 12, the locking mechanism 22 of the
connector 10 will be in the position shown in Figure 1B wherein the pistons 20A of the
hydraulic cylinders 20 are fully retracted and the spring-biased projections 22E are engaged
in the upper recesses 22B in the lock bars 22A thereby securing the connector 10 in position
around the upper hub 14. During the initial landing of the connector 10 on the equipment
positioned subsea containing the lower hub 12, the clamp screw 32 of the clamp 30 is open,
i.e., the pressure tight seal between the two hubs 12, 14 has not yet been established. As it
relates only to the locking mechanism 20, Figure 1B depicts the locking mechanism 20 it its
lowered and locked position with the pistons 20A of the hydraulic cylinders 20 in the fully
retracted position. At this point in time, pressurized hydraulic fluid is not supplied to the
hydraulic cylinders 20. However, pressurized hydraulic fluid may be supplied to the
dashpots 22D so that the spring biased projections 22E are further biased into engagement
with the upper recess 22B in the lock bars 22A. With the locking mechanism 20 of the
connector 10 locked in the position shown in Figure 1B and with the clamp 30 open, the
equipment or line comprising the connector 10 is lowered toward the equipment or line
comprising the lower hub 12. The lowering continues until the guide funnel 16 engages the
lower plate 34, thereby insuring approximate alignment between the two hubs 12, 14. The
first contact is made between a plurality of soft landing mechanisms 60 (see Figure 1A — only
one shown) and the surface 34S (see Figure 1D) of the lower plate 34. The soft landing
mechanisms 60 comprises at least one hydraulic cylinder and a means for controlled lowering
of the hub 14 toward the hub 12 once contact is initially made. In the final stage of making
the connection, the surface 14S of the upper hub 14 engages the surface 128 of the lower hub
12 thereby crushing the seal 13. Of course, it should be understood that the above referenced
soft landing mechanisms 60 are not required to practice at least some aspects of the various

inventions disclosed herein.

At some point after this landing, pressurized fluid is released from the soft landing

mechanisms 60 and the clamp 30 is actuated so as to establish the final sealed connection
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between the two hubs 12, 14. The pressurized hydraulic fluid described herein may be
supplied to the hydraulic cylinders 20 and/or the dashpots 20D using a variety of techniques,

e.g., an ROV, an umbilical from a surface vessel, a subsea supply of pressurized fluid, etc.

At some point in time, it may become necessary to break the connection between the
hubs 12, 14 and raise the upper hub 14 relative to the lower hub 12, e.g., after a leak is
detected in the sealed connection.  The hydraulics are plumbed and connections to the dash
pots 22D and the hydraulic cylinders 20 are configured such that the dash pots 22D and
hydraulic cylinders 20 may be operated as follows.  With reference to Figure 1B, in one
embodiment, the first action taken is to release the clamp 30. Thereafter, pressurized fluid is
supplied to the dashpots 22D at a sufficient pressure so as to generate a force 51 that
overcomes the bias of the spring 22F and forces the projection 22E into the dashpot 22D and
out of engagement with the upper recess 22B in the lock bar 22A. At this point, the
connector 10 is now unlocked. At some point before, during or after the pressurized fluid is
supplied to the dashpots 22D, pressurized fluid is supplied to the hydraulic cylinders 20 so as
to urge the pistons 20A to extend in the direction indicated by the arrow 52 in Figure 1B, e.g.,
downward. If the above-referenced soft landing mechanisms 60 (see Figure 1A — only one
shown) are present, the hydraulic cylinder that is part of the soft landing mechanisms 60 may
also be used during the initial stages of lifting the upper hub 14. The pressure of the fluid
supplied to the hydraulic cylinders 20 may initially be less than the pressure required to
actually cause separation between the hubs 14, 12 so as to make sure that the hydraulic
system 1is stable and functioning prior to actually raising the pressure to lift the hub 14
relative to the hub 12. The hydraulic pressure supplied to the cylinders 20 is sufficient so as
to generate a net downward force on the upper plate 36 of the guide funnel 16 that is
sufficient to raise and hold the connector 10 in its raised position shown in Figure 1C,
wherein the upper hub 14 is separated from the lower hub 12. At this point, the pressure
supplied to the dashpots 22D is released so as to allow all of the spring-biased projection 22E
(previously disengaged with the lock bars 22A) to engage with the lower recess 22C in the
lock bars 22A so as to maintain and lock the connector 10 in the raised and locked position
shown in Figure 1C. In addition to relying on the spring 22F to bias the projection 22E into
the lower recess 22C, hydraulic pressure may be supplied to the dashpots 22D to further bias
the projection 22E into the lower recess 22C. Additionally, hydraulic pressure may be
continuously supplied or locked to the hydraulic cylinders 20 at all times while the connector

10 in the raised and locked position. With the hub 14 in the raised and locked position



WO 2018/026376 PCT/US2016/045692

shown in Figure 1C, the sealing interface may be accessed to perform various activities such
as, for example, replace the gasket 13, rework the sealing surfaces on the upper and lower

hubs, etc.

At some point after the gasket 13 has been replaced, the connector 10 is used to lower
the hub 14 toward the hub 12. With reference to Figure 1C, if not already energized, fluid is
supplied to the cylinders 20 at a sufficient pressure such that the cylinders 20 hold or support
all of the weight of the equipment of jumper that is attached to the upper hub 14. At that
point, pressurized fluid is supplied to the dashpots 22D at a sufficient pressure so as to
generate a force 53 that overcomes the bias of the spring 22F and forces the projection 22E
into the dashpot 22D out of engagement with the lower recess 22C in the lock bar 22A. The
connector is now unlocked and the connector 10 may be used to lower the upper hub 14
toward the lower hub 12.  With the connector 10 unlocked, pressurized fluid is supplied to
the hydraulic cylinders 20 so as to urge the piston 20A to retract into the hydraulic cylinder,
i.e., in the direction indicated by the arrow 54 in Figure 1C. The hydraulic pressure supplied
to the cylinders 20 is controlled so as to provide slow controlled movement the equipment to
which the upper hub 14 is attached. The soft landing mechanisms 60 (if present) engage the
surface 34S (see Figure 1D) of the lower plate 34S and the soft landing mechanisms 60 may
be used alone or in conjunction with the hydraulic cylinders 20 to complete the final stages of
the lowering process. The lowering process continues until the hub 14 engages the hub 12
and the gasket 13 is initially crushed. At this point, the pressure supplied to the dashpots
22D is released so as to allow the spring-biased projection 22E (previously disengaged with
the lock bar 22A) to engage with the upper recess 22B in the lock bar 22A so as to maintain
and lock the connector 10 in the lowered and locked position shown in Figure 1B. In
addition to relying on the spring 22F to bias the projection 22E into the upper recess 22B,
hydraulic pressure may be supplied to the dashpots 22D to further bias the projection 22E
into the recess 22B. With the hubs 12, 14 in the engaged positon shown in Figure 1B, the

clamp 30 may be actuated to establish the final sealed connection between the hubs 12, 14.

In general, as described above, the connector 10 comprises a first means for moving
the first hub 14 toward or away from engagement with the second hub 12, wherein the first
means is operatively coupled to the to the guide funnel 16. In the depicted example, the
means for moving the first hub 14 toward or away from engagement with the second hub 12

comprises a plurality of hydraulic cylinders 20, wherein each of the hydraulic cylinders 20 is
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operatively coupled to the upper plate 33 and a piston 20A of each of the hydraulic cylinders
20 is operatively coupled to the guide funnel 16. The connector also comprises a second
means for locking the connector 10 in a raised and locked position, wherein a seal between
the first hub 14 and the second hub 12 is not established, and a lowered and locked positon
wherein the first hub 14 and the second hub 12 are engaged, wherein the second means is also
operatively coupled to the to the guide funnel 16. In the depicted example, the means for
locking the connector 10 comprises a lock bar 22A, a first recess 22B and a second recess
22C defined in the lock bar 22A, wherein the first and second recesses are axially spaced
apart from one another on the lock bar 22A, a hydraulically powered dashpot 22D wherein
the dashpot 22D comprises a projection 22E and a spring 22F, wherein the projection 22E is
adapted to engage one of the first and second recesses 22B, 22C and the spring 22F is
adapted to bias the projection 22E into engagement with one of the first and second recesses

22B, 22C.

As will be appreciated by those skilled in the art after a complete reading of the
present application the novel connector 10 disclosed herein may provide several
improvements over the prior art methods of establishing a sealed connection between two
hubs. For example, using the connector 10 disclosed herein, the final engagement between
the two hubs 12, 14 may be a more controlled undertaking as opposed to simply lowering the
two hubs into contact with one another using a crane or the like positioned on a vessel at a
surface of a body of water. Such controlled mating of the hubs 12, 14 may result in less
damage or potential damage to the sealing surfaces of the hubs 12, 14 and/or the gasket 13.
Additionally, in the case where a leak is detected in a previously established connection
between the hubs 12, 14, or where there is otherwise a need to access the seal 13 or the
interior of the hubs 12, 14, the connector 10 may be raised (as described above) so as to
expose the seal 13 and one or more of the hubs 12, 14 for inspection and possible repair or
modification without the need of employing an expensive surface vessel with sufficient lift
capabilities, i.e., crane capabilities, to raise the equipment or flow line that is coupled to the

upper hub 14,

The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
in the art having the benefit of the teachings herein. For example, the process steps set forth

above may be performed in a different order. Furthermore, no limitations are intended to the

10
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details of construction or design herein shown, other than as described in the claims below. It
is therefore evident that the particular embodiments disclosed above may be altered or modi-
fied and all such variations are considered within the scope and spirit of the invention. Note
that the use of terms, such as “first,” “second,” “third” or “fourth” to describe various
processes or structures in this specification and in the attached claims is only used as a
shorthand reference to such steps/structures and does not necessarily imply that such
steps/structures are performed/formed in that ordered sequence. Of course, depending upon
the exact claim language, an ordered sequence of such processes may or may not be required.

Accordingly, the protection sought herein is as set forth in the claims below.

11
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CLAIMS

1. A connector (10), comprising:

an upper plate (33)

a first hub (14) that is operatively coupled to the upper plate (33), the first hub (14)
adapted to be engaged with a second hub (12);

a guide funnel (16) coupled to the first hub (14);

a plurality of lifting mechanisms (20) coupled to the guide funnel (16);

a plurality of locking mechanisms (22) coupled to the guide funnel (16), the locking
mechanisms being adapted to secure the connector (10) in a first position,
wherein the first hub (14) and the second hub (12) are disengaged from one
another, and in a second position wherein the first hub (14) and the second hub

(12) are engaged with one another.

2. The connector of claim 1, further comprising the second hub (12) and a plate

(34) that is coupled to the second hub (12) by a plurality of threaded fasteners.

3. The connector of claim 1, wherein each of the plurality of lifting mechanisms

comprises a hydraulic cylinder (20).
4. The connector of claim 3 wherein:

each of the hydraulic cylinders (20) is operatively coupled to the upper plate (33); and

a piston of each of the hydraulic cylinders is operatively coupled to the guide funnel

(16).
5. The connector of claim 1, wherein each of the locking mechanisms comprise:
alock bar (22A);

a first recess (22B) and a second recess (22C) defined in the lock bar (22A), wherein
the first and second recesses are axially spaced apart from one another on the
lock bar (22A); and

a hydraulically powered dashpot (22D) wherein the dashpot (22D) comprises a
projection (22E) that is adapted to engage one of the first and second recesses

(22B, 220).

12
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6. The connector of claim 5, wherein the lock bar (22A) comprises a

cylindrically shaped rod.

7. The connector of claim 5, wherein the dashpot comprises a spring (22F) that is
adapted to bias the projection (22E) into engagement with one of the first and second recesses

(22B, 22C).

8. The connector of claim 5, wherein each of the plurality of lifting mechanisms
(20) is coupled to the guide funnel (16) by attachment plate (23) that is threadingly attached
to the guide funnel (16).

9. The connector of claim 8, wherein the lock bar (22A) extends through an

opening (23B) in the attachment plate (23).

10. The connector of claim 1, wherein the plurality of lifting mechanisms (20)
comprise four lifting mechanisms, and wherein the plurality of locking mechanisms (22)

comprise four locking mechanisms.

11. The connector of claim 5, wherein the first recess (22B) is positioned
vertically above the second recess (22C) and wherein the projection (22E) is positioned
within the second recess (22C) when the connector is in the first position and in the first

recess (22B) when the connector is in the second position.

12. A connector (10), comprising:

an upper plate (33)

a first hub (14) that is operatively coupled to the upper plate (33), the first hub (14)
adapted to be engaged with a second hub (12);

a guide funnel (16) coupled to the first hub (14);

a hydraulic cylinder (20) coupled to the guide funnel (16);

alock bar (22A) operatively coupled to the guide funnel (16);

a first recess (22B) and a second recess (22C) defined in the lock bar (22A), wherein

the first and second recesses are axially spaced apart from one another on the

13
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lock bar (22A) and the first recess (22B) is positioned vertically above the
second recess (22C); and
a hydraulically powered dashpot (22D) wherein the dashpot (22D) comprises a
projection (22E), wherein the projection (22E) is adapted to:
engage the second recess (22C) to thereby secure the connector (10) in
a first position, wherein the first hub (14) and the second hub
(12) are disengaged from one another; and
engage the first recess (22B) to thereby secure the connector (10) in a
second position wherein the first hub (14) and the second hub

(12) are engaged with one another.

13. The connector of claim 12, further comprising the second hub (12) and a plate
(34) that is coupled to the second hub (12) by a plurality of threaded fasteners.

14. The connector of claim 12 wherein:

the hydraulic cylinder (20) is a dual action hydraulic cylinder that is operatively
coupled to the upper plate (33); and

a piston (20A) of the hydraulic cylinder (20) is operatively coupled to the guide
funnel (16).

15. The connector of claim 14, wherein the lock bar (22A) comprises a

cylindrically shaped rod.

16.  The connector of claim 12, wherein the dashpot comprises a spring (22F) that
is adapted to bias the projection (22E) into engagement with one of the first and second

recesses (22B, 22C).

17. A connector (10), comprising:

an upper plate (33)

a first hub (14) that is operatively coupled to the upper plate (33), the first hub (14)
adapted to be engaged with a second hub (12);

a guide funnel (16) coupled to the first hub (14);

14
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a first means for moving the first hub (14) toward or away from engagement with the
second hub (12), wherein the first means is operatively coupled to the to the
guide funnel (16);

a second means for locking the connector (10) in in a first position, wherein the first
hub (14) and the second hub (12) are disengaged from one another, and in a
second position wherein the first hub (14) and the second hub (12) are
engaged with one another, wherein the second means is operatively coupled to

the to the guide funnel (16).

18.  The connector of claim 17, wherein the first means for moving the first hub

(14) comprises a plurality of hydraulic cylinders (20).

19. The connector of claim 16 wherein:

each of the hydraulic cylinders (20) is operatively coupled to the upper plate (33); and

a piston of each of the hydraulic cylinders is operatively coupled to the guide funnel

(16).

20.  The connector of claim 16 wherein the second means for locking the

connector (10) comprises:

alock bar (22A);

a first recess (22B) and a second recess (22C) defined in the lock bar (22A), wherein
the first and second recesses are axially spaced apart from one another on the
lock bar (22A);

a hydraulically powered dashpot (22D) wherein the dashpot (22D) comprises a
projection (22E) and a spring (22F), wherein the projection (22E) is adapted to
engage one of the first and second recesses (22B, 22C) and the spring (22F) is
adapted to bias the projection (22E) into engagement with one of the first and
second recesses (22B, 22C).
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