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CONNECTOR WITH ACTUATABLE REACTION MEMBERSTO
RESIST BENDING LOADS

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
The present disclosure generally relates to conret¢hat are used to establish mating

connection between separate hubs, and, more particuto a connector with actuatable

reaction members to resist bending loads.

2. DESCRIPTION OF THE RELATED ART
In many industries a sealing connection must babéshed between two hubs. Broadly

speaking, in much application this may be accorhplisby use of a connector that contains a
locking means for clamping the two hubs togetheasdo establish the seal between the two
hubs. The structures and configurations of theshahd the connector, as well as the
mechanisms used to establish the sealing conndatioyeen such hubs is vast and varied. As
one example, in the oil and gas industry, subsdks wermally have a large tubular wellhead
positioned at the sea floor. A riser that extemdsfthe wellhead to the surface, e.g., to a drill
ship or a platform, is used during at least dwjlioperations. The riser contains a wellhead
connector (a first hub) that is adapted to be cadipd the wellhead (a second hub) by the use of
a hydraulically actuated connector. Typically, 8ealing connection between the two hubs is
established by actuating one or more hydraulicndgrs to force “dogs” into engagement with a
profile (e.g., grooves) formed in the outer surfatthe wellhead. Another example from the oil
and gas industry is subsea flow lines wherein coctimes must be made between two tubular
shaped flow lines that carry hydrocarbon fluids gades. Of course, there are many industrial
applications where such connections must be estaddlithat are not in a subsea environment,

e.g., refineries and petrochemical plants, on-sbaheng operations, etc.

Figure 1A is a simplistic and schematic representadf a connection made between
two hubs so as to describe one problem encounteheth using present day connectors. In
general, the system 10 includes first and secobd h@A/12B wherein a connector 16 is used to
establish a seal 14 between the two hubs 12A/1PBe connector 16 is adapted to supply at
preload or mating force 18 so as to urge the h@#g1PB into sealing engagement with one

another. In one embodiment, a seal (not showig)) a8 a metal seal, is positioned between the
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two hubs to effectuate such sealing by causindhshigflection of the seal when the mating
force 18 is applied. Of course, as will be ap@e by those skilled in the art, there are many
forms of hubs, seals and connectors employed withany industries. Moreover, the vertical
orientation of the hubs 12A/12B is by way of exaenphly, as they may be oriented in any

direction.

With reference to Figure 1B, during operation, adieg force or load 20 may be applied
to one of the hubs 12A/12B. In the depicted examible bending force 20 is applied to the top
hub 12B. As a result of the bending force 20,upper hub 12B wants to rotate about the pivot
point 21 thereby trying to induce separation (iatkc by the double arrows 24) between the two
hubs. More specifically, the bending force 20 cauiee right side of the connection to
experience a compressive force 22C, while thesieit of the connection experiences a tensile
force 22T.

In an effort to account for these bending loadstl2@,connector 16 and/or portions of the
hubs 12A/12B are made exceptionally large and robasthat these bending loads may be
resisted and the sealed connection 14 is not [Bsé connector body must be made sufficiently
large and stiff enough so as to withstand all ef ltteds that it may be reasonably expected to
experience during operation, as schematically degiby the dashed line 26, including the
bending force 20. However, using this approacanreffort to account for the bending loads is
expensive in that the equipment itself is more aspe and means of handling and positioning
such large connectors and hubs in their operatmgngement is more difficult and costly,

especially in subsea applications.

The present disclosure is directed to various enneat of a connector with actuatable
reaction members that may avoid, or at least redheeeffects of one or more of the problems

identified above.

SUMMARY OF THE INVENTION
The following presents a simplified summary of theention in order to provide a basic

understanding of some aspects of the inventioris Jiimmary is not an exhaustive overview of

the invention. It is not intended to identify key critical elements of the invention or to
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delineate the scope of the invention. Its solgpse is to present some concepts in a simplified
form as a prelude to the more detailed descrighahis discussed later.

Generally, the present disclosure is directed tiua embodiments of a connector with
actuatable reaction members to resist bending loddee device disclosed herein includes,
among other things, a body adapted to be positiangatent two hubs, primary locking means
for connecting the two hubs together and at leas actuatable reaction member that is
operatively coupled to the connector body, whereinen actuated, an inner surface of the at
least one actuatable reaction member is urged tbaarouter surface of one of the two hubs
and wherein a line of travel of the at least oneaable member is axially spaced apart from a
sealing interface that is to be established betwetwo hubs.

Another illustrative device disclosed herein in@dadamong other things, a body adapted
to be positioned adjacent two hubs, primary lockimeans for connecting the two hubs together,
at least one actuatable reaction member that isatpely coupled to the connector body,
wherein, when actuated, an inner surface of theaat one actuatable reaction member is urged
toward an operating position wherein it is posi@idnadjacent but does not contact an outer
surface of one of the two hubs and wherein a lineavel of the at least one actuatable member
is axially spaced apart from a sealing interface thto be established between the two hubs and

means for actuating the at least one actuatabttioeamember.

Yet another illustrative device disclosed hereinludes, among other things, a body
adapted to be positioned adjacent two hubs, pridoaking means for connecting the two hubs
together, at least one actuatable reaction menhia¢ris operatively coupled to the connector
body, wherein, when actuated, an inner surfacbeft least one actuatable reaction member is
urged toward an operating position wherein it alauid engages an outer surface of one of the
two hubs and wherein a line of travel of the asleane actuatable member is axially spaced
apart from a sealing interface that is to be esthbétl between the two hubs and means for

actuating the at least one actuatable reaction raemb

Yet another illustrative device disclosed hereinludes, among other things, a body
adapted to be positioned adjacent two hubs, pridowaking means for connecting the two hubs

together and at least one actuatable reaction nretimdieis operatively coupled to the connector
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body, wherein, when actuated, the at least oneatadile reaction member is urged toward an
operating position wherein it abuts and engagels aotouter surface of one of the two hubs and
an inner surface of the body at a location thaixially spaced apart from a sealing interface that

is to be established between the two hubs.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure may be understood by reference dofdlowing description taken in

conjunction with the accompanying drawings, in whlike reference numerals identify like

elements, and in which:

Figures 1A-1B are simplistic and schematic drawioiga prior art connector that is used

to establish a sealed connection between two laurok;

Figures 2A-2J are simplistic and schematic drawiaofj® novel connector disclosed
herein with one or more actuatable reaction memioerssist bending loads and thereby reduce

the likelihood of hub separation.

While the subject matter disclosed herein is susildepto various modifications and
alternative forms, specific embodiments thereofehbeen shown by way of example in the
drawings and are herein described in detail. Wukh be understood, however, that the
description herein of specific embodiments is mb¢mded to limit the invention to the particular
forms disclosed, but on the contrary, the intent®to cover all modifications, equivalents, and
alternatives falling within the spirit and scope tbe invention as defined by the appended

claims.

DETAILED DESCRIPTION

Various illustrative embodiments of the inventior described below. In the interest of

clarity, not all features of an actual implemeratare described in this specification. It will of
course be appreciated that in the development gf saich actual embodiment, numerous
implementation-specific decisions must be madectoesre the developers’ specific goals, such
as compliance with system-related and businestetkleonstraints, which will vary from one

implementation to another. Moreover, it will bepagriated that such a development effort
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might be complex and time-consuming, but would nntess be a routine undertaking for
those of ordinary skill in the art having the behef this disclosure.

The present subject matter will now be describeith waference to the attached figures.
Various structures, systems and devices are sclwthatlepicted in the drawings for purposes
of explanation only and so as to not obscure tlesgnt disclosure with details that are well
known to those skilled in the art. Neverthelebs, attached drawings are included to describe
and explain illustrative examples of the presestldsure. The words and phrases used herein
should be understood and interpreted to have a ingaonsistent with the understanding of
those words and phrases by those skilled in treaek art. No special definition of a term or
phrasej.e., a definition that is different from the ordinaagd customary meaning as understood
by those skilled in the art, is intended to be ieglby consistent usage of the term or phrase
herein. To the extent that a term or phrase enoh¢d to have a special meaning, a meaning
other than that understood by skilled artisansh suspecial definition will be expressly set forth
in the specification in a definitional manner tkaectly and unequivocally provides the special

definition for the term or phrase.

The present disclosure is generally directed tacouarembodiments of a connector with
at least one actuatable reaction member to resistibg loads and thereby reduce the likelihood
of hub separation. With reference to the attadimpdes, various illustrative embodiments of

the methods and devices disclosed herein will newdscribed in more detail.

Figures 2A-2J are simplistic and schematic drawiafy@ novel connector disclosed
herein with one or more actuatable reaction memb&sto resist bending loads. In general,
the connection 100 includes first and second hd2\112B wherein a connector 116 is used
to establish a seal 114 between the two hubs 11281 The connector 116 is adapted to
supply at preload or mating force 118 so as to uitge hubs 112A/112B into sealing
engagement with one another. In one embodimesgah(not shown), such as a metal seal, is
positioned between the two hubs to effectuate seeling by causing slight deflection of the
seal when the mating force 118 is applied. Of seuas will be appreciated by those skilled in
the art, there are many forms of hubs, seals andemors employed within many industries.
Thus, the presently disclosed inventions shouldoeotonsidered to be limited to any particular

type of industry, application or devices. Moreqvéne vertical orientation of the hubs
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112A/112B is by way of example only, as they mayhented in any direction. The connector
116 typically includes a primary locking means (sbown in Figures 2A-2F), i.e., one or more
hydraulic piston(s) and one or more “dogs” thatageya profile, i.e., grooves, formed in the
outer surface of the hub 112A.

In general, the connector 116 includes a body 1fl&& has one or more actuatable
reaction members 130 positioned in one or moresesse 116B.  As will be more fully
discussed below, the number, size, spacing andigewafion of the actuatable reaction
member(s) 130 may vary depending upon the partiapplication. The actuatable reaction
member(s) 130 have an inner surface 130S whiléother hub 112A has an outer surface 112S,
e.g., an outer cylindrical surface. In generalaetuation force 132 urges the actuatable reaction
member(s) 130 toward the outer surface 112S olothier hub 112A. In one embodiment, the
actuatable reaction member(s) 130 travel radiallyard along a line of travel 133 that is axially
spaced apart from a sealing interface 135 betwhentwo hubs by a distance 134. The
magnitude of the distance 134 may vary dependimg tipe particular application; however, the
line of travel 133 should generally be located hetbe primary locking means 129 to improve
reaction to bending moments 120. In the depicteingte, the actuatable reaction member(s)
130 are axially spaced apart from the primary logkinterface between the two hubs
112A/112B.

The actuation force 132 may be applied by any ddsimeans, e.g., hydraulic,
pneumatic, mechanical, etc. The manner in whichpmments like the novel actuatable reaction
member(s) 130 may be urged into a desired opesrdtpmosition are well known to those skilled
in the art, e.g., interacting cam surfaces, thréadds that are rotationally coupled to the one or
more actuatable reaction members 130, etc. Inexaenple, the actuation force 132 may be
applied to the actuatable reaction member(s) 13tnegns of one or more hydraulic pistons.
The hydraulic piston(s) used to apply the actuatmne 132 may be part of another hydraulic
system or it may be part of a dedicated, standealbydraulic system. In one particular
embodiment, the actuation force 132 may be supplgdg a hydraulic piston that is used to
actuate the primary locking means (schematicallyiadded by lines 129 in Figure 2A only)
between the hubs 112A/112B. In other applicatitims actuation force 132 may be a rotational
force applied by a remotely operated vehicle (ROVpy a human operator. In one example,

the recesses 116B for the actuatable reaction mésmidE0 may be integrally formed in the
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body 116A of the connector 116. In another examiile recesses 116B for the actuatable
reaction member(s) 130 may be formed in a membeérdSpicted in dashed lines in Figure 2A
only) that is coupled to the body 116, e.qg., byedding, welding, etc. For example, in some
cases, after the connector is positioned the htB#&/B, the member 137 may be threadingly
coupled to the body 116A. Under either situatithrg, actuatable reaction member(s) 130 are
considered to be positioned in the body 116A ofdtienector 116, i.e., the member 137 (when

present) is to be considered part of the “bodythefconnector 116.

In the situation depicted in Figure 2A, the actbbtareaction member(s) 130 are in a
fully retracted position, i.e., a position when tbennector 116 is being initially positioned
around the hubs 112A/112B. In the situation depidnh Figure 2B, the actuatable reaction
member(s) 130 have been urged into a partiallynelde operating position wherein the inner
surface 130S of the actuatable reaction membeB)i4 positioned adjacent but does not
contact the outer surface 112S of the lower hubA11Zhe magnitude of the spacing between
the inner surface 130S actuatable reaction memhE3® and the outer surface 112S may vary
depending upon the particular application, e.gd0B.to 0.060 inches. Note that situation
depicted in Figure 2B is the position of the acibé reaction member(s) 130 immediately after
installation. In operation, when the connector id68ubjected to a bending load, the various
structures depicted Figure 2B may deflect suclkadtisome portion or number of the actuatable
reaction member(s) 130 actually engages and abatsuter surfaces 112S of the lower hub
112A. In the situation depicted in Figure 2C, #wtuatable reaction member(s) 130 are in a
fully extended operational position wherein theensurface 130S of the actuatable reaction
member(s) 130 is purposefully extended to suchstanice such that it abuts and engages the

outer surface 120S of one of the lower hub 112A.

As indicated above, the number, size, spacing antfiguration of the actuatable
reaction member(s) 130 may vary depending upopdihicular application. In the embodiment
depicted in Figure 2D, the connector disclosed ihezenploys a single, partial-ring structure,
e.g., a C-ring, actuatable reaction member 130thénembodiments shown in Figures 2E and
2F, the connector 116 employs a plurality of p&rireg structures. In some embodiments, the
actuatable reaction member(s) 130 have an innéacgul30S that has a radius of curvature
130R that is substantially the same as a radiuginfature 112R (see Figure 2C) of the outer
surface 112S of the lower hub 112A.
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Figure 2G depicts a particular embodiment of theneator 116 wherein the lower hub
112A is a wellhead. The upper hub 112B may be @faany type of structure that is normally
coupled to the wellhead, a riser, a Christmas @dalpwout preventer, etc. In this example, a
hydraulic piston 160 that is used to actuate thmamy locking means (schematically depicted
by lines 129 in Figure 2A only) between the hub2A/112B is also employed to generate the
actuation force 132. In this example, the rece4d&B are formed in a member 137 that is
coupled to the body 116A by illustrative threadsn operation, as the piston 160 is urged
downward in the direction indicated by the arrow2 1éhe primary locking means 161 (e.qg.,
dogs) are urged into engagement with a profile fb&®ed in the outer surface of the wellhead
112A by the interaction of various cam surfacess tAe piston 160 continues with further
downward travel, the piston 160 applies the aacbmaforce 132 by the interaction of cam
surfaces on the piston 160 and the actuatableioeatiember(s) 130. In the depicted example,
this causes the actuatable reaction member(s) d3xtend and abut and engage the outer
surface 112S of the wellhead 112A. Of course,citrenector may be designed such that the
piston 160 forces the actuatable reaction membdr@6) into the above-described partially
extended operating position wherein the inner serfeBOS of the actuatable reaction member(s)
130 is positioned adjacent but does not contacbtiter surface 112S of the lower hub 112A.

Figures 2H-2I depict another particular embodimeinthe connector 116 wherein the
lower hub 112A is a wellhead. In this exampleaddition to the hydraulic piston 160 that is
used to actuate the primary locking means betwkerhtibs 112A/112B, a second hydraulic
piston 170 is also employed to generate the actudbrce 132 on the actuatable reaction
member(s) 130. In this example, the actuatabletimamember(s) 130 have a wedge-shaped
cross-sectional form. The second piston 170 sstipoed in the member 137 that is coupled to
the body 116A by illustrative threads. Figure 2épitts the connector 116 in the case where
the second piston 170 is in a non-actuated stdtibe Wigure 21 depicts the second piston 170 in
a fully actuated state. In operation, the primgiston 160 is first fully extended so that the
primary locking means 161 (e.g., dogs) are urgéul emgagement with a profile 163 formed in
the outer surface of the wellhead 112A to thereftpldish the primary seal between the two
components. At some time thereafter, the secostdmpil 70 is actuated such that the piston 170
travels in the direction indicated by the arrow 1A the piston 170 continues further upward

travel, the piston 170 engages the bottom surfa80X bf the actuatable reaction member(s) 130
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thereby forcing the tapered surface 130Y of theuateble reaction member(s) 130 into

engagement with a tapered surface 137X formed erbtidy 137. i.e., the actuatable reaction
member(s) 130 is wedged between the body (13 Heotdnnector and the outer surface 112S of
the wellhead 112A. The net result of the intecacof the tapered surfaces 130Y and 137X is
that an actuation force 132 is generated that satie® inner surface 130S of the actuatable
reaction member(s) 130 to abut and engage the sutéace 112S of the wellhead 112A, as

shown in Figure 2I. If desired, the wedged-shapesbers 130 could also be urged into a
“non-contact” position such as that shown in FiggBe The wedged shaped member 130 may
also take the form of any of the partial rings segta depicted in Figures 2D-2F, and it may
also have an inner surface 130S that has a ratlmigvature 130R that is substantially the same
as a radius of curvature 112R (see Figure 2C)ebtiter surface 112S of the lower hub 112A.
As depicted, in this embodiment the wedge-shapédatable reaction member 130 is urged

toward an operating position wherein it abuts angages both the outer surface 112S of the
hub 112A and the inner surface 137X of the body latation that is axially spaced apart from a
sealing interface that is to be established betvieeriwo hubs 112A-112B. The inner surface
137X of the body is positioned at an angle relatovéhe outer surface 112S of the hub 112A.

Figure 2J depicts yet another particular embodineérine connector 116 wherein the
lower hub 112A is a wellhead. In one example atteatable reaction member(s) 130 are in the
form of a threaded rod 138 that is threadingly ¢edgo the body 116 by the schematically
depicted threads 140. Any number of such threadésl may be positioned around the perimeter
of the connector 116. In another embodiment (deg@iin dashed lines in Figure 2J) one or
more of such threaded rods 140 may be rotatablpledue.g., a ball and socket arrangement)
to the back of each of the actuatable reaction neefep130 that are in the form of the partial-
ring segments shown in Figures 2D-2F and positionedcesses 133 formed in the body of the
connector. In operation, the primary piston 16(inst fully extended so that the primary
locking means 161 (e.g., dogs) are urged into ezrgagt with a profile 163 formed in the outer
surface of the wellhead 112A to thereby estabhghprimary seal between the two components.
As some time thereafter, the threaded rod 140 neawtated (by any means, such as a human,
an ROV, or by any mechanical means) such that hheatled rod 140 is advanced in the
direction indicated by the arrow 175. In the cagere the threaded rod 140 is the actuatable
reaction member(s) 130, threaded rod 140 is rot@mteldadvanced until the end or inner surface
140E of the threaded rod 140 abuts and engagesutke surface 112S of the wellhead 112A.
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In the case where one or more of the threaded 1d@sis rotatably coupled to the actuatable
reaction member(s) 130 in the form of partial reggments, the threaded rod 140 is rotated and
advanced until the inner surface 130S of the paitig segments abut and engage the outer
surface 112S of the wellhead 112A (as shown inréi@C) or until the inner surface 130S of
the partial ring segments are positioned a degilisthnce away from the outer surface (as
shown in Figure 2B). Of course, in lieu of thetprs 170, the threaded rod 140 arrangement
shown in Figure 2J may be readily adapted (e.g.¢cHanging the orientation of the threaded
rods) so that one or more of such threaded rodsriad0be used to actuate the wedged-shaped

embodiment of the actuatable reaction member showigure 2J.

With reference to Figures 2B and 2C, during operata bending force or load 120 may
be applied to one of the hubs 112A/112B. In theidded example, the bending force 120 is
applied to the top hub 112B. As a result of thedieg force 120, the upper hub 112B wants to
rotate about the pivot point 119 thereby tryinginduce separation (indicated by the double
arrows 124) between the two hubs 112A/B. Howewkere to the presence of the novel
actuatable reaction member(s) 130, the connectdrisl §tiffer and better able to withstand the
additional loading due to the bending load 120. réviepecifically, in the case where the
actuatable reaction members 130 are positionedienntanner depicted in Figure 2B, upon
deflection of some of the components of the cororeti6 and or the hubs 112A/112B, at least
some portion or number of the actuatable reactiembrer(s) 130 actually engages and abuts the
outer surfaces 112S of the lower hub 112A therebyerpting a reactionary force 150 (see
Figure 2B) at a distance 134 that tend to countevacesist the bending force 120. In the
situation depicted in Figure 2C, where the innerfame 130S of the actuatable reaction
member(s) 130 is purposefully positioned so adbtd and engage the outer surface 120S of the
lower hub 112A, the reactionary force 150 is geteeraipon application of the bending load
120. Thus, through use of the novel connectordid@osed herein, including the one or more
actuatable reaction members 130, the connectornidy be made relatively stiffer so as to
better withstand and resist the bending loads 1&dditionally, due to the novel aspects of the
connector disclosed herein, the connector body bejess massive than prior art connector
bodies while still providing the required stiffnessresist bending loads. It should also be noted
that, due to the presence of the actuatable reantember(s) 130, the load distribution in the
connector 116, as depicted by the dashed lines1Z8shown in Figure 2C, is more disbursed

as compared to the load distribution 26 for themairt connector 10 shown in Figure 1B.
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The particular embodiments disclosed above arstilitive only, as the invention may
be modified and practiced in different but equindlmanners apparent to those skilled in the art
having the benefit of the teachings herein. Faneple, the process steps set forth above may
be performed in a different order. Furthermore,linotations are intended to the details of
construction or design herein shown, other thadeasribed in the claims below. It is therefore
evident that the particular embodiments disclodexla may be altered or modified and all such
variations are considered within the scope andtsgithe invention. Note that the use of terms,
such as “first,” “second,” “third” or “fourth” to @lscribe various processes or structures in this
specification and in the attached claims is onleduss a shorthand reference to such
steps/structures and does not necessarily imptystneh steps/structures are performed/formed
in that ordered sequence. Of course, depending tip® exact claim language, an ordered
sequence of such processes may or may not be edquikccordingly, the protection sought
herein is as set forth in the claims below.
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CLAIMS
WHAT ISCLAIMED:
1. A connector (116) that is adapted to estaldigealed connection between two

hubs (112A, 112B), the connector, comprising:
a body (116A) adapted to be positioned adjacentvbehubs;
primary locking means (129) for connecting the twibs together;
at least one actuatable reaction member (130)<twderatively coupled to the connector
body, wherein, when actuated, an inner surface SL3tf the at least one
actuatable reaction member (130) is urged towarduder surface (112S) of one
of the two hubs (112A, 112B) and wherein a lindrafel (133) of the at least
one actuatable member (130) is axially spaced dmant a sealing interface that
is to be established between the two hubs (1122B};1
and
at least one hydraulic piston (160) that is adaptedctuate both the primary locking
means (129) and the at least one actuatable reangmber (130).

2. The connector of claim 1, wherein the at least actuatable reaction member

(130) has a partial-ring structure .

3. The connector of claim 2, wherein the at least actuatable reaction member
(130) is positioned in a recess (116B) formed snlibdy (116A).

4. The connector of claim 1, wherein the at least actuatable reaction member

(130) comprises a plurality of actuatable reactrembers (130).

5. The connector of claim 4, wherein the plurabfyactuatable reaction members

(130) are spaced-apart partial-ring segments.

6. The connector of claim 1, wherein the innefaste (130S) of the at least one
actuatable reaction member (130) has a radiusrehtire (130R) that is substantially the same
as a radius of curvature (112R) of the outer serfadd2S) of one of the two hubs (112A, 112B).
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7. The connector of claim 1, wherein, when actligiee inner surface (130S) of the
at least one actuatable reaction member (130gsautoward an operating position wherein it is
positioned adjacent but does not contact the @utdace (112S) of one of the two hubs (112A,
112B).

8. The connector of claim 1, wherein, when actligiee inner surface (130S) of the
at least one actuatable reaction member (130)gedutoward an operating position wherein it
abuts and engages the outer surface (112S) offahe two apart hubs (112A, 112B).

9. A connector (116) that is adapted to estaldisiealed connection between two
hubs (112A, 112B), the connector, comprising:

a body (116A) adapted to be positioned adjacentvibehubs;

primary locking means (129) for connecting the twabs (112A, 112B) together;

at least one actuatable reaction member (130)dlogieratively coupled to the connector
body (116A); and

at least one hydraulic piston (160) that is adaptedctuate both the primary locking
means (129) and the at least one actuatable reangmber (130) wherein, when
actuated, the at least one actuatable reaction ere(dBO0) is urged toward an
operating position wherein it abuts and engageb hotouter surface (112S) of
one of the two hubs (112A, 112B) and a surfacéhef at least one hydraulic
piston (160)at a location that is axially spacedrafii33) from a sealing interface
that is to be established between the two hubsA1122B).

10. The connector of claim 9, wherein the at least act®atable reaction member

(130) is a partial-ring structure.

11. The connector of claim 9, wherein the at least acteatable reaction member

(130) comprises a plurality of actuatable reactrmmbers (130).

12. The connector of claim 9, wherein the pluralityastuatable reaction members

(130) are spaced-apart partial-ring segments.
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13.  The connector of claim 9, wherein the inner surfék®0S) of the at least one
actuatable reaction member (130) has a radiusrehtire (130R) that is substantially the same

as a radius of curvature (112R) of the outer serfad 2S).



