SELF SEALING HYDRAULIC COUPLER 1. Field of the Invention: This
invention relates in general to production of oil and gas wells, and in
particular to a hydraulic coupler that is bi-directionally self sealing. 2.
Description of Related Art Actuators for valves and other components in
subsea wellheads and for subsea running tools, may be powered by

hydraulic fluid del\8BEEH §pAT ANGASSWRADhyd@oliecPiig source. The
fluid is typically delivered through a hydraulic circuit running across
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from debris. The fra%y e nature of the seals require small manufacturing
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communicates fluid'between a first and a Ssecond member. In one
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couplings are complex in design and include many parts. Additionally, at least some of

the parts are fragile, such as metal o-rings or metal face seals. These types of seals are
easily misaligned; require a precise connection and/or disconnection angle, and subject to
damage from debris. The fragile nature of the seals require small manufacturing

tolerances that substantially increase cost.

SUMMARY OF INVENTION

Disclosed herein is a hydraulic coupler for use in a subsea wellhead that communicates
fluid between a first and a second member. In one embodiment the coupler includes an
axially compressible and resilient corrugated tubular, a lower base connected to a lower
end of the tubular having a side for pressure communication with a passage formed in the
second member, a bore extending through the lower base, an upper base connected to an
upper end of the tubular having an upper side in pressure communication with a region
ambient to the second member, a bore extending through the upper base, an elongated
shaft coaxially disposed within the tubular, on an end of the shaft, an upper head seated

against the upper base and defining a pressure seal between the upper base bore and the
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shaft coaxially disposed within the tubular, on an end of the shaft, an
upper head seated against the upper base and defining a pressure seal
between the upper base bore and the | region ambient to the second
member, and on an end of the shaft opposite the upper head, a lower
head seated against the lower base and defining a pressure seal between
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coupler can also include an annular retainer circumscribing the tub
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and a longitudinal axis, the interior of the tubular or sleeve being in fluid communication
with the hydraulic fluid port in the second member, an upper seat in an upper end of the
sleeve and facing upward, a lower seat in a lower end of the sleeve and facing downward,
a poppet member coaxially disposed in the sleeve having an upper end and a lower end,
so that when the sleeve is in a pre-loaded axially compressed configuration, the upper end
is in sealing engagement with the upper seat and the lower end is in sealing engagement

with the lower seat.

Further disclosed is a method of hydraulically coupling members used in subsea
hydrocarbon production. In an embodiment the method includes providing on a member
used in subsea hydrocarbon production, a resilient and axially compressible hollow
tubular or sleeve having seats at its upper and lower ends, a poppet member coaxially
disposed in the sleeve with ends extending outside the ends of the sleeve and in sealing
engagement with the seats, so that an end of the sleeve is in pressure communication with

a region ambient to the member and the opposite end of the sleeve is in pressure
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Further disclosed is a method of hydraulically coupling members used in
subsea hydrocarbon production. In an embodiment the method includes
providing on a member used in subsea hydrocarbon production, a

resilient and axially compressible hollow tubular or sleeve having seats at
its upper and lower ends, a poppet member coaxially disposed in the
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the force compressing the sleeve so that the resilient sleeve returns to its

configuration for sealing engagement between the sleeve ends and
di‘??‘%?fé‘?%@@ﬁ&?@ﬁ’g’ﬂﬁie Drawings: Figure 1 is a schematical
sectional view of a hydraulic coupler between a running tool and a tubing
Figugdr ifagutemaleplcisctivaat ivieseftonalkidiy eoupletisdimentaiianing tool
hydraylic coupler in accordance with the present disclosure. Figure 3
%ﬂ";ffé%g&@%‘érsectional view of the hydraulic coupler of Figure 2 in an
engaged configuration. Figure 4 depicts in a side partial sectional view a
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Figure 3 illustrates a side sectional view of the hydraulic coupler of Figure 2 in an

engaged configuration.

Figure 4 depicts in a side partial sectional view a force schematic of a simplified

embodiment of a hydraulic coupler.
Detailed Description of the Invention

The apparatus and method of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are
shown. This subject of the present disclosure may, however, be embodied in many
different forms and should not be construed as limited to the illustrated embodiments set
forth herein; rather, these embodiménts are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to those skilled
in the art. Like numbers refer to like elements throughout. For the convenience in
referring to the accompanying figures, directional terms are used for reference and

illustration only. For example, the directional terms such as "upper", "lower", "above",

"below", and the like are being used to illustrate a relational location.
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hereinafter with reference to the accompanying drawings in which
embodiments are shown. This subject of the present disclosure may,
however, be embodied in many different forms and should not be
construed as limited to the illustrated embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be

1hRreMgh AR GesRlRkanhasEhu itk corveY: tNSRARPSIShh BimYaNEiNRd@xact

those skilled in the art. Like numbers refer to like elements throughout.
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22 can provide a sealed way of communicating hydraulic fluid across an interface

between two adjacent components. Shown depending from each hydraulic coupler 22 is
a fluid passage 24 for distributing the pressurized hydraulic fluid to components (not

shown) that may be actuated by selectively directing hydraulic fluid to that component.

Figure 2 provides an example of a hydraulic coupler shown in more detail. A side
sectional view is shown of a running tool 30 is shown in Figure 2 mating with a tubing
hanger 32 and a detail of a hydraulic coupler 34. As will be described in more detail
below, when the tool 30 and hanger 32 are engaged the coupler 34 provides fluid flow
therebetween. When the tool 30 and hanger 32 are not engaged, the coupler 34 self seals.
In the embodiment of Figure 2, the hydraulic coupler 34 includes a male stab 36 shown
as a cylindrical member depending down from the running tool 30. A bore 38 is shown
formed in the stab 36 that extends along the stab 36 axis. The bore 38 is in fluid
communication with a fluid lead line 40 within the running tool 30. The bore 38 extends

a portion within the male stab 36; distribution lines 42 project obliquely away from the
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22 can provide a sealed way of communicating hydraulic fluid across an
interface between two adjacent components. Shown depending from

each hydraulic coupler 22 is a fluid passage 24 for distributing the
pressurized hydraulic fluid to components (not shown) that may be

actuated by selectively directing hydraulic fluid to that component. Figure
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female portion 44 includes an elongated poppet 48 oriented substantially

long the axis of the female portion.44. The poppet 48, shown forme
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the female portion 44.
upper poppet ﬁead 51. Moreover, the interface between the upper poppet head 51 and
bore 57 when in contact forms a sealing surface. Optional embodiments exist where the

poppet head 51 has a planar lower surface that rests on the outer surface of the base 56.

Similarly, on the end of the sleeve 54 proximate the bottom of the pocket 46 is a lower
base 58 with a bore 59 formed therethrough and contoured on the side of the bore 59
facing the bottom of the pocket 46. Similar to the bore 57 on the upper base 56, the bore
59 is contoured to mate with the inclined surface on the lower poppet head 52 and when
engaged form a sealing surface. The portion of the sleeve 54 between the upper and
lower bases 56, 58 is an annular bellows 60 with an undulating surface and its upper and
lower ends connecting respectively to the upper and lower bases 56, 58. Bellows 60 is
resilient and in an embodiment formed wholly or partially from steel. As will be
described in more detail below, the female portion 44 of the hydraulic coupling 34 is self

sealing in both directions across its axis by setting the upper poppet head 51 diameter D,




Circumscribing the poppet 48 is an annular sleeve 54. A disc-like upper
base 56 forms the upper end of the sleeve 54 shown disposed proximate
the male stab 36. A bore 57 is provided through the upper base 56 that is
contoured in the side of the bore 57 facing the cavity 43. The contour in
the bore 57 is formed to match the frusto-conical shape of the upper
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51 and bore 57 when in contact forms a sealing surface. Optional

Bigigsdiments exist where the poppet head 51 has a planar lower surface
that rests on the outer surface of the base 56. Similarly, on the end of the
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lower poppet head 52 and when engaged form a sealing surface. The
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ends connecting respectively to the upper and lower bases 56, 58.
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44 of the hyograulic coupling 34 is self sealing in both directions across its
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QFSSS%% * formed along corresponding surfaces of the retainer 62 outer

surface and pocket 46 inner
A space 66 is shown formed between the retainer 62 inner diameter and bellows 60 outer

surface. The space 66 is in pressure communication with pressure ambient to the tubing
hanger 32 and external to the pocket 46. Normally the ambient pressure is hydrostatic
water pressure and dependent on the tubing hanger 32 depth. A cavity 67 is provided
within the tubing hanger 32 beneath the pocket 46. The cavity 67 is intersected by a flow
line 68 shown formed within the tubing hanger 32 in a direction away from the pocket 46

and substantially parallel to the female portion 44 axis.

In one example, assembling the poppet 48 and sleeve 54 involves a bisected poppet; for
example, the shaft 50 may include two shaft members connected by a threaded fitting (not
shown). In this example, each section of the poppet 48 is inserted through a
corresponding recess, the sleeve 54 is compressed, and the two poppet portions screwed
together. In this embodiment, the action of compressing the sleeve 54 preloads the sleeve

54 such that the poppet 48 is maintained in tension in the configuration shown in Figure




surface. Engaging these threads 64 secures the retainer 62 within the
pocket 46 and wedges the lower base 58 between the retainer 62 and
bottom of the pocket 46. Accordingly, the entire female portion 44 is
anchored within the pocket 46 by the retainer 62. In the embodiment of
Figure 2, wedging the lower base 58 into the pocket 46 bottom forms a
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lower base %}58 thﬁzg&an be formed proximate the upper base 56 or
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between the retainer 62 inner diameter and bellows 60 outer surface. The
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54 such that the poppet 48 is maintained in tension in the configuratio
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above, in the configuration of Figure 2, the hydraulic coupler 34 is
syefcsanipicplimbedregehrd-fluid flow in either direction across the coupler
34. For example, if flow or pressure were provided within the flow line 68,

FiagreertingeuEantReite bt e pRRR  onfiguration of the hydraulic coupler 34a.
In thié example, the male stinger 36 is moved downward within the pocket and aligned
such that the surface of the stinger 36 around the cavity 43 is in contact with the upper
base 56 but not contacting the upper poppet head 51 because of cavity 43. Applying a
downward force compresses the sleeve 54 (contracts the bellows 60) to breach the sealing
surface between the poppet head 51 and upper base 56. Continued downward pushing
engages the poppet head 51 with the base of the cavity 43, ultimately the male stab 36
also downwardly urges the poppet 48 to breach the seal between the lower poppet head
52 and lower base 58. The lower poppet head 52 abuts the cavity 46 base. This provides
a flow path from the flow line 40 through the distribution lines 42 and the sleeve 54 into
the cavity 67 and the flow line 68. When the male stinger 36 is removed, the bellows 60
expands to engage the upper poppet head 51. The bias force/stored energy in the
contracted bellows 60 pushes the poppet head 51 upward back to the closed position of

Figure 2.




head 52 and lower base 58 prevents flow or fluid within flow line 68 from
making its way past the coupler 34. For flow to make its way through the
coupler 34, both the sealing surface between the upper poppet head 51
and upper base 56 and the sealing surface between the lower poppet
head 52 and lower base 58 must be breached. The sealing surface
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back to the closed position of Figure 2. 7 Sea water applies hydrostatic
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forces of applied pressure, in an upward direction, applied to the bellows 60a. From
Figure 4, it can be seen that the area on the upper base 56 subject to ambient pressure is
found by determining the total upper surface area of the female portion 44 (shown having
diameter D,) and subtracting the upper poppet head 51 area (shown having diameter D;).
Similarly, the upward force on the bellows 60a from ambient pressure is found by
subtracting the area where the bellows 60a connects with the lower base 58 (shown
having diameter Ds) from the total upper surface area. Accordingly, as long as D;
exceeds D;, the force resulting from applied pressure will have a resultant in an upward
direction, thereby maintaining the pressure seal between the upper poppet 51 and upper
base 56. This remains true even if the external hydrostatic pressure compresses the
bellows 60a so the poppet 48 lower head 52 abuts the cavity 46 base; which prevents

further compression.

In one example of operation, a hydraulic connection is made between two members used

in subsea hydrocarbon production, such as a running tool 10 and a tubing hanger 12.




hydrostatic pressure alone cannot open the coupler 34 as shown in Figure

3. Referring now to Figure 4, a schematic example is presented for an
explanation of why forming the bellows 60 diameter where it connects to

the lower base 58 to be less than the upper poppet head 51 diameter self
seals the coupler 34. As is known, the force from pressurizing a surface is
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34. Thus, the_simplified version in Figure 4 depicts the portion of the
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the seal between the upper poppet head 51 and upper base 56, the

beftersaisbaraitT bhvabhe aqneaderd 6h wesibe paeetESiibresrastty the
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the bellows 60a. From Figure 4, it can be seén that the area on the upper

lowigebseesuibieatayampient pasistidescrinedufade @rinithagankoldta botiom,
HRREHA AR T’J@v@r‘g}fg%%%tf f093'900HIVAASRI W HRAYWG: KIS 3ath the

and subtracting the r poppet head 51 area (shown having diameter
ciity Simiky cremsaspvilot fatbdhoouglethe hovesS80thdrdeswenibiand hersstit éhat
is found b btracting the area.where the bellows 60a cornne [
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bareacritbedvetimutyntess ong denper rxqriredsthe;dinpdoxiecroscitaggifisithe sleeve
pplied pressure will. haye a resultant in.gn upward . direction, thereby . :
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C resses the_ bellows 60a so the poppet 48 lower head 52 abuts the ..
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configuration of the female portion 44 ensures flow across the coupler 34 is blocked.
However, the coupler 34 can be re-engaged at a later time with a stab 36, or other device,

to provide fluid flow through the coupler 34.

The present system and method described herein, therefore, is well adapted to carry out
and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment has been given for purposes of disclosure, numerous
changes exist in the details of procedures for accomplishing the desired results. For
example, the male stab 36 can engage the coupler 34 without coupling the members in
which the stab 36 and coupler 34 are respectively housed, for example the tubing hanger
32 and running tool 30. Similarly, in situations where the stab 36 and coupler 34
housings are engaged, the stab 36 can be released from the coupler 34 without disengaged
their respective housings (e.g. hanger 32 and running tool 30). These and other similar

modifications will readily suggest themselves to those skilled in the art, and are intended




In one example of operation, a hydraulic connection is made between two
members used in subsea hydrocarbon production, such as a running tool
10 and a tubing hanger 12. 8 i4 However, other members can include a
remotely operated vehicle, casing hanger, wellhead housings, and the
like. Making the connection, as example of which is shown in Figure 3,

ﬂ@@é‘gﬁéoﬂ’:ﬁggég anihale SR 3E agaietdhei PRl BRaRA6s8NHerein and the

breaching the pressure seal between the upper poppet head 51 and
gontork the anpesied staims noted above, the cavity 43 in the male stab 36
receives the poppet head 51 so the portion of the stab 36 around the
cavity 43 can apply a force against the female member 44 to compress
the tubular bellows 60. Further downward urging of the male stab 36
ultimately engages bottom of the cavity 43 with the poppet head 51 to
move the poppet 48 with respect to the sleeve 54 and breach the seal
between the lower poppet head 52 and lower base 58. The lower base 58
is always wedged against the sealing surface 65 in the pocket 46 bottom,
thus allowing the lower poppet head 52 to move relative to the lower base
58 and into the cavity 67. This creates a flow path through the bore 57,
the sleeve 54, and bore 59 that communicates fluid between the running
tool 30 and tubing hanger 32. When fluid flow between the two members
is no longer required, the compressive force against the sleeve 54 is
removed by retracting the male stab 36. The resilient bellows 60 returns to
its pre- loaded configuration shown in Figure 2 and pulls the poppet 48
upward so that its upper and lower heads 51, 52 sealingly reseat into the
bores 57, 59. The self sealing configuration of the female portion 44
ensures flow across the coupler 34 is blocked. However, the coupler 34
can be re-engaged at a later time with a stab 36, or other device, to
provide fluid flow through the coupler 34. The present system and method
described herein, therefore, is well adapted to carry out and attain the
ends and advantages mentioned, as well as others inherent therein. While
a
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presently preferred embodiment has been given for purposes of
disclosure, numerous changes exist in the details of procedures for
accomplishing the desired results. For example, the male stab 36 can
engage the coupler 34 without coupling the members in which the stab 36
and coupler 34 are respectively housed, for example the tubing hanger

32 and running tool 30. Similarly, in situations where the stab 36 and
coupler 34 housings are engaged, the stab 36 can be released from the
Wﬁefs"’ém& bdl'@engaged their respective housings (e.g. hanger 32
and running tool 30). These and other similar modifications will readily
suggest themselves to those skilled in the art, and are intended 9 to be

lencovipulsaatiosRARCM dprioatrBisrbse Huid befitssniisBrssayRbrep and a
smmeﬁmwggftﬂa%%a&ﬁ@@&9&@9@&-&%&%&@ IS CLAIMED IS: 1. A

hydraulic coupler 34 for communicating fluid between a first member 30

and a_second member 32, the hydraulic coupler 34 comprising: an axially
BGisha romslingt Wkt base 58 connected to a first end of the tubular
54 having a side in pressure communication with a region ambient to the

asfienrshseesdhondestedoora $Rsexehadinthérabighetbé fissimnaeshid, i pressure
second, base 56 connected to a sec%ﬁd end of the {gﬁ? #?]r 54 having a

CORIEBNGHRA VAt A dRSAR ARRIRH RithesgsondJgeny ed in the second

member 32, a bore 57 extending through the second base 56; an

adioregs0estishaihd thaagkidly fivsdesedyithin the tubular 54; on an end of
the shaft 50, a first head 52 seated against the first base 58 and defining a

aREERR B3 36 AGMESA B VL ARG QMR Al 54 TR A REHRE essure
the second member
communication with a passage 40 formed in the second member 32,

a bore 57 extending through the second base 56;
an elongated shaft 50 coaxially disposed within the tubular 54;

on an end of the shaft 50, a first head 52 seated against the first base 58 and defining a
pressure seal between the first base bore 59 and the region ambient to the second member

32, and

on an end of the shaft 50 opposite the first head 52, a second head 51 seated against the
second base 56 and defining a pressure seal between the second base bore 57 and the

passage 38 formed in the second member 32.

2. The coupler 34 of claim 1, characterized in that the coupler 34 further comprises an
annular retainer 62 circumscribing the tubular 54 and adapted to be threadingly secured to
the second member 32, so that the second base 56 is wedged between the retainer 62 and

the second member 32.
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32, and on an end of the shaft 50 opposite the first head 52, a second
head 51 seated against the second base 56 and defining a pressure seal
between the second base bore 57 and the passage 38 formed in the
second member 32. 2. The coupler 34 of claim 1, characterized in that the
coupler 34 further comprises an annular retainer 62 circumscribing the

jubu ’Pﬁé&ﬁﬁfé%@ﬁim PeARISALINLLY RGRM A K3ufiler %ﬂ%ﬁﬁégk?r?lﬂ??{ses a

32, so that the second base 56 is wedged between the retainer 6

YR S irmpdebabyegesha fubulpn ¢ enp I drestamerfh 2apred de theire gipssure
B0 ERUSTHALTES b AMBIGE f8 svQifl £R dpfTRegobetween the

tubular 54 and the retainer 62 adapted to be in pressure communication
with the region ambient the second member 32. 4. The coupler 34 of %{J

bt claihtcouplani af A ARy Whehairctrazasbindhas s s e 54
ballows measahss SR bEPgEoupler 34 of any of claims 1-4,

characterized in that the coupler 34 further comprises a male stab 36
adapted to be mounted on the first member 30, having a Sﬁrface that

Tngabsmpithd firdasx et sieimsd choilivrecisiesdrin WlriRe SaupRTst figther
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54 and moves the first base 58 relative to the first head 52, thereb

3 S N e TR D BTG MRS r S5 e S h Pl gtacting
tHESiREER T8 RithIR-GRMR 8L P96 ot sosthtRGieli Zachil thetdBhe first base

coupler 34 further comprises a cavity 43 on a surface of the male stab 36

Ravlayve tadectfiest headdhdbrreby bieaching heprsrsuarsadiem it head

e dybulanphdieseayilydgce ultimately engages the first head 52 to
push the shaft 50 and the second head 51 thereby breaching the pressure

seal between the second head 51 and the second base 56. 7. The

Geouplbe sauplasyt of elaim s tlrresigrizetbinbat thesarnlecidifthstssragrises a

c%@it?zﬁ on a surface of the male stab 36 having a face that is set back, so that as the
male stab 36 compresses the tubular 54, the cavity face ultimately engages the first head
52 to push the shaft 50 and the second head 51 thereby breaching the pressure seal

between the second head 51 and the second base 56.

7. The coupler 34 of any of claims 1-6, characterized in that wherein the bores 59, 57
in the first and second bases 58, 56 are contoured to respectively match profiles of the
first and second heads 52, 51 so that the first and second heads 52, 51 are flush mounted

when seated on the first and second bases 57, 56.

8.  The coupler 34 of any of claims 1-7, characterized in that wherein the diameter of
the first head 52 exceeds the diameter of the tubular 54 where the tubular 54 attaches to

the second base 56.

9. The coupler 34 of any of claims 1-8, characterized in that wherein the tubular 54 is

corrugated.

10. A hydraulic coupler 34 for use in communicating fluid between a first subsea well

member 30 having a hydraulic fluid port 40 and a second subsea well member 32 having

12




in the first and second bases 58, 56 are contoured to respectively match
_profiles of the first and second heads 52, 51 so that the first and second
heads 52, 51 are flush mounted when seated on the first and second
bases 57, 56. 8. The coupler 34 of any of claims 1-7, characterized in that
wherein the diameter of the first head 52 exceeds the diameter of the

atbbdtanAvwiaeathe, Wwhktdan e tachemirriheesseondhyasscabol pldiiction

coupler 34 of any of claims 1-8, characterized in that wherein the tubular
sebsra. s fyglelic eouplenJdreemeestigier 34 for use in communicating

fluid between a first subsea well member 30 having a hydraulic fluid port
aAdldow alsdepidisubsed welcsembtmnd baningnd havimgdr adilicihicbpopated

SR R e TR
cintharsesesshwibtydZaand Madiperade siligietseesidatenbeaide;wall 60

and a longitudinal axis, the interior of the tubular 54 being in fluid
communication with the hydraulic fluid port 68.in the second member 32; a
SRR IR0 B D B Ao A & 0 LR Ember 32

a poppet member 48 coaxially disposed in the tubular 54 having first and
ageppathemlsrstd chatialhetighesddbuthe BibidanSd mreingdttsihadimippnd ends, so

compresse figuration, the first end s in sealing engagem '
R S e T ey R B O, M i Fen
ismatedlihg agapenpiardidhahelfiin @t shdtheterand dndiwintbealiog pieagement

further comprises a cylindrical retainer coupled to and surrounding part of
“ﬂ’i@ ?ﬁ‘é?r@f%ﬁ%d threadingly attached to the second member 32 to

thereby anchor the coupler 34 to the second member 32. 12. The coupler
184 dflmgooplelairel thind | Ghadraatéeizzad in thattheengitet3d poppecomprises a

cylindrical retainer coupled to and surrounding part of the tubular 54 and threadingly
attached to the second member 32 to thereby anchor the coupler 34 to the second member

32.

12.  The coupler 34 of any of claims 10-11, characterized in that wherein the poppet

member 48 is axially movable relative to the first and second seats.

13.  The coupler 34 of any of claims 10-12, characterized in that wherein the first end of
the tubular 54 and an exterior of the tubular 54 are adapted to be subjected to hydrostatic

pressure of water subsea.

14. The coupler 34 of any of claims 10-13, characterized in that wherein the tubular 54

is disposed in a pocket 46 formed within the second member 32.

15. The coupler 34 of any of claims 10-14, characterized in that wherein the first
member 30 comprises a male stab 36 having a cavity 43 on a surface that receives an end
of the tubular 54 having the first seat, so that when the male stab 36 is pushed against the
tubular 54, the tubular 54 is axially compressed to breach the sealing engagement

between the first seat and first end of the poppet member 48.
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member 48 is axially movable relative to the first and second seats. 13.
The coupler 34 of any of claims 10-12, characterized in that wherein the
first end of the tubular 54 and an exterior of the tubular 54 are adapted to
be subjected to hydrostatic pressure of water subsea. 14. The coupler 34
of any of claims 10-13, characterized in that wherein the tubular 54 is

gsposed-BupIR0sker daifarmeshwiibieing $8eendvnesP eie3écdd ftber 32

coupler 34 of any of claims 10-14, characterized in that wherein the first

fehspesmprisshisiasity & et ook e hinhyce eamyestipn i e wgraplic

peReI¥es MR sRdn@hibmbupytar 54 having the first seat, so that when the
male stab 36 is pushed against the tubular 54, the tubular 54 is axially

compressed to breach the sealing engagement between the first rﬁ?ﬁlt an

fitst éhdmtsthng Soppedravbicaly Saupig TRCRRETLGHter B 4SH PG iy fapcarbon

FloaREWR! I zpeirihal vohgsalmiie second member J2 further comprises a
cavity 67 in the pocket 46 in fluid communication with the hydraulic port

68 in the,second membgrs 17. A.method fla draulicall qou ling call
o BT oS Bt BT B hE Qo aially
CONPHEEI SRV IALIGH G O ha/ NeRtasy AdtiseddNasphssa hyaibeadsotoaxially
roduction, an axjally compliant hollow tubular 54 havjng seats at its )
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LUIRRINGRUIRIGE Wthemdssetaduipuiaib4mnefinhseabingrefyagemnprissure

with the seats, so that an end of the tubular 54 is in pressure

TSRO i e teRPiaRR e embsr anddbr arRPRE Ssheisihe biylar
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the member 32; b. compressing the tubular 54 by applying a force to an

(1 o e by, S b, Deacing e Sealng SPURASTSTIAE S cny

breaching the sealing engagement with the poppet 48 at the end of the tubular 54 where

the force is being applied;

c.  pushing the poppet 48 to breach the sealing engagement between the poppet 48 and
the other end of the tubular 54;

d. flowing fluid between the poppet 48 and an end of the tubular 54, through the

tubular 54, and out the other end of the tubular 54; and

e. removing the force compressing the tubular 54 so that the resilient tubular 54
returns to its configuration in step (a) and sealing engagement occurs between the tubular

54 ends and poppet 48.

18. The method of claim 17, characterized in that wherein the tubular 54 is compressed
with a male stab 36 having a cavity 43 formed to receive the end of the poppet 48 therein

and fluid supply lines 38, 42 that communicate into the seat when the sealing engagement

1s breached.
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the force is being applied; C. pushing the poppet 48 to breach the sealing
engagement between the poppet 48 and the other end of the tubular 54;
d. flowing fluid between the poppet 48 and an end of the tubular 54,
through the tubular 54, and out the other end of the tubular 54; and C.
removing the force compressing the tubular 54 so that the resilient tubular
%4 réhermstiwitoCanfigiohiios 17 std8 (d)ancdeatiig bataberristhothwer 54
igg})\{yr%e&ége tubular 54 ends and poppet 48. 18. The method of claim 17,
characterized in that wherein the tubular 54 is compressed with a male
stab 36 having a cavity 43 formed to receive the end of the poppet 48
therein and fluid supply lines 38, 42 that communicate into the seat when
the sealing engagement is breached. 14 19. The method of any of claims
17 or 18, characterized in that wherein the tubular 54 is corrugated. 15
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