RETRACTABLE COUPLER This invention relates to equi pnent mhigiﬁhQchés d":g
anpngst” ot her purposes for controlling the production 5 flow fr ea
oi lwells. More specifically it relates to couplers which nay be used in
pressuré containing conduits extendi ng between a tubi ng hanger and a
hori zontal Christmas tree. 10 I'n subse oilwells there is a
requi renent to provide a hydraulic conmuni cati on line to a surface
controll ed subsurface safety valve (SCSSV) |ocated within the well for
controlling production flow. A second line may be provided to the SCSSV to
al l ow 15 flusw'% eﬁﬂBEEregbﬁ&k@p/replacenent of the control fluid.

rT1es ey pe present for chemcal injection or contro

Addi ti onal pressure
or nonitoring of other

This invention relates to equipment which may be used
amongst other purposes for controlling the production

5 flow from subsea oilwells. More specifically it relates
to couplers which may be wused in pressure containing
conduits extending between - a tubing hanger and a
horizontal Christmas tree.

10 In subsea oilwells there 1is a requirement to
provide a hydraulic communication line to a
surface  controlled subsurface safety 'valve (SCSSV)
located within the well for controlling production flow.
A second line may be provided to the SCSSV to allow

15 flushing and circulation/replacement of the control
fluid. Additional pressure lines may be present for
chemical injection or control or monitoring of other
downhole equipment. To cater for maximum variation in
chemieal and fluid composition in the lines it is

20 desirable that metal to metal primary seals should be
used.

With a horizontal Christmas tree system, the pressure
lines must come from within the tubing hanger and

25 completion equipment out through the Christmas tree.
Pressure line connections must be made up after or .
during installation of the tubing hanger which occurs
after the Christmas - tree has been installed. -There
are various known arrangements for providing such

30 connections. In a first arrangement, a
circumferential sealed pressure gallery extends between
ports in the tubing hanger and Christmas tree. This
design is limited by the space required which restricts
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downhol e equiprment.” To cater for maxinmumvariation in chemcal and fluid
conposition in the lines'it is 20 desirable that netal to nmetal primary
Seal s should be used. Wth a horizontal Christrmas tree system the pressure
lines must cone fromw thin the tubing hanger and 25 conpl etion equi pnent
out through the Christmas tree. Pressure |ine connections nust be nmade
up after or during installation of the tubing hanger which occurs after the
Christmas tree has been installed. There are various known arrangenents for
provi ding such 8e aambeati @fspresisurea Ilinmed aratl ndngefenility afor

fubing hanger BAGRERr PSPHRS 11 5. SSCRIC HedrHITHa | Mtd BT opace
requi red whi ch cespiliecssupstanding from the tubing hanger and/or
Christmas tree which are made up automatically as the
5 tubing hanger is installed (i.e. tubing hanger' weight
set). This design may require complex machining
internal to the Christmas tree and tubing hanger. A
third arrangement is a sihgle pressure line coupler
movable in and out of mating engagement with the
10 tubing hanger by a manual actuator mechanism. The
problems in this design are in providing a dynamic
seal between the movable coupler and stationary
pressure line to accommodate the actuator stroke.
This effectively precludes the use of metal to
15 metal seals throughout the coupler. .The actuator
mechanism must also be made highly reliable as the
coupler has to be retracted to allow retrieval of the
tubing hanger. Failure of the actuator mechanism with
the coupler extended will lead to severe problems
20 in removing the tubing hanger from the Christmas

tree.

The present invention aims to overcome at least some of
the foregoing problems and in a first aspect -provides a
25 coupler for a pressure conduit comprising a
movable component selectively engageable with and
disengageable from a fixed component to provide a
disconnectable sealed pressure connection therewith;
the movable component being acted upoh by a primary
30 actuator connected to a mounting normally held fixed
relative to the fixed component but being movable
relative to the fixed component to provide secondary
actuation of thé movable. component independently of
the primary actuator. In this way the movable



2 the nunber of pressure lines and the facility for backup seals. A
second arrangenent has angled couplers upstanding fromthe tubing hanger
and/or Christrmas tree which are nade up automatically as the 5 t ubi ng
hanger is installed (i.e. tubing hanger geight set). Thi s design may
require conplex machining internal to the“Christmas tree and tubi ng hanger.
A third arrangenent is a single pressure |ine coupler novable in and out of
mat i ng engagenent with the 10 tubing hanger by a nmnual actuator
mechani sm - Theogpoheatschan bki sidengggeal €riom prohel dinged alymporient by

movement of the mounting if the primary actuator fails.

Preferably the actuator and advantageously also the
5 mounting can be operated for movement by a remotely

operated vehicle (ROV). For example the actuator may
include a ROV torque drive connection. The mounting
may include a collet having fingers held in
engagement with a fixed body by a -retainer sleeve. The

10 retainer sleeve may be shear pinned to the collet and.
also coupled to the collet by a lost motion connection,
whereby pulling on the sleeve will first break the shear
pins allowing fhe sleeve to move and release the
fingers for disengagement from the body and then pull

15 the collet from the body by means of the lost motion
connection. _
The actuator may comprise a screw threaded spindle or
drive sleeve axially fixed for rotation within the
mounting and carrying a complimentary drive nut or

20 screw threaded spindle to which the movable component
is connected. A plurality of fixed components may
be provided, engageable by a corresponding
plurality of movable components. The drive nut or
spindle may carry a bearing plate having bayonet

25 connection apertﬁres engageable with thrust shoulders on
the movable components.

Preferably the movable and fixed components are located
in a sealed chamber provided in a Christmas tree and

30 tubing hanger assembly, the chamber providing a backup
seal for the coupler.

In a second independent aspect the present invention
provides a coupler for a pressure conduit



seal between the novabl e coupler and stationary pressure line to
accommodate the actuator stroke. This effectively precludes the use of

metal to 15 nmet al seal s throughout the coupler. The actuator
mechani sm nmust al so be nmade highly reliable as the coupler has to be
retracted to allowretrieval of the tubinﬁ hanger. Failure of the actuator
mechanismwi th the coupler extended will |lead to severe problens 20 I n
renovi ng the tubing hanger from the Christmas tree. The present

i nvention ai ns tomprésioge a | eestalkderearpdrient eyl pbirgasgaadlen a

2 movabl 6 congatinene. BleeriRdpetls Tron B ARV EmBRIB | LG T om
a fixed conponpmpvideoa giisgommeciable metal to metal sealed ’
pressure connection'therewith, the movable component
5 including a through passage extending from the
pressure connection and sealingly connected at its
opposite end to a metal conduit sufficiently flexible
to permit movement of the movable component for
said selective engagement and disengagement. In
10. this way dynamic seals are avoided and metal to
metal primary seals can be used throughout the

coupler.

The invention and its preferred features will be
.15 further understood from the following description of
illustrative embodiments made with reference to the
 drawings in which:-

Fig. 1 is an end view of a coupler forming a first
20 embodiment of the invention;

Fig. 2 is a section on line 2-2 in fig. 1 showing the
coupler in the disengaged position;

25 Fig. 3 is a section on line 2-2 in fig. 1 showing the
coupler in the engaged position;

Fig.4 1is a section on line 2-2 in fig. 1 showing the
coupler in a secondary release position; '

30 | '
Fig. 5 is a section on line 5-5 in fig. 4 showing a
bearing plate with bayonet cdnnection apertures;

Fig. 6 is an enlarged section on line 2-2 in fig. 1



di sconnect abl e seal ed pressure connection therewith, the novable
conponent being acted upon by a primary 30 actuator connected to a
mounting nornally held fixed relative to the fixed conponent but being
novabl e relative to the fixed conponent tg provi de secondary actuation of
the novabl e conponent independently of “the primary actuator. In this
way the novabl e 3 conponent can be di sengaged fromthe fixed conponent
by novenent of the nmounting if the primary actuator- fails. Preferably the
actuat or and adshoﬁaggodetylabsofthheSammuatbmg can be operated for
novenent by a renotely :

Fig. 7 is an enlarged section on line 7-7 in fig. 1;
5 Fig. 8 is a section through a second embodiment and
Fig. 9 is a section on line 9-9 in fig. 8.

Figures 1-7 show a retractable coupler 10 for four

10 pressure lines 12a-d. The invention may however be
applied to greater or fewer pressure lines. A main
body 14 is bolted onto a bonnet flange location 16 of
a Christmas tree 18 to which it is sealed by a ring
gasket 20. The bpdy 14 supports four coupler stems 22

15 for axial movement. The stems 22 are sealed to the
body by packings 24 for example of the kind disclosed in
our European patent no. 0187896. The stems 22 are of
one plece construction with a National Coupling Co.
Inc. metal sealing female coﬁpler_component 26 (as

20 disclosed for example in US patent no.4694859) on one
end and a 3/8" M/P . metal sealing Butech pipe fitting
28 on the other end for connection to the pressure
lines 12a-d. The stems 22 are hollow to provide
fluid communication between the lines 12a-d and the

25 coupler components 26.

A tubing hanger 30 is.received within the Christmas
tree 18 and has a recess 32 machined in its outer
surface.  Four National Coupling Co. Inc. metal

30 sealing male coupler components 34 are held in the
recess 32 in axial alignment with the female coupler
components 26, by a retaining plate 36. The recess 32
forms part of a gallery around the tubing hanger
isolated by upper and lower s-seals (not shown). The



operated vehicle (ROV). For exanple the actuator may include a ROV

torque drive connection. The nounting nmay include a coll et
hel d i n engagenment with a fixed body by a retainer sleeve:
retai ner sleeve nmay be shear pinned to_thg collet and al so
collet by a |lost notion connection, whereby pulling on the
first break the shear pins allow ng the sl eeve to nove and
fingers for disengagenent fromthe body and then pull 15

-having fingers

The 10
coupled to the
sl eeve w ||

rel ease the
the collet from

t he body by neaqsmpﬁrtmentohbumdmgomheommupﬂan1cdﬁpannﬁt&ﬂkﬁ,nhy Tonprise
a,screw thr eadegnspbadie #h1dy veeshenre HUMI | Iotet (e IUALEN WitIT

the mounting and carrying a’c fmentdry drive

t hreaded

spindle to whi8hilke pbexate e@ﬁp@ﬁéﬁﬁly with one Coupler leaklng The
‘coupler compartment is capable of holding pressures up to

5 15000 psi (103 MNm 2).

The stems 22 each include a backstop 38, a thrust

groove 40 for actuation and an external thread on the

outside end for fitting a nut 42 which is used for

10 withdrawing the stems via a secondary release mechanism

as described below.

A threaded drive spindle 44 is held axially fixed for

rotation in an end cap mounting 46 which includes

15 apertures through which the outer ends of the stems

22 pass, as well as a central aperture from which a

hexagonal drive formation 48 on the spindle 44 protrudes

for attachment to an extension piece (not shown). The.

distal end of the extension piece terminates in a

20 standard drive formation at an ROV panel.

A thrust nut 50 is mounted on the thread of spindle 44
and has a bearing plate 52 bolted to it (figures 6 and

7). As shown in figure 5, the bearing plate 52

25 includes four bayonet apertures each having a large end

54 which will pass over the outer circumference of the

stems 22 during assembly, and a small end 56

engageable in the stem thrust grooves 40

by rotating'

the plate 52 before it is bolted to the nut 50.

30

The end cap mounting 46 provides locations and

- bearings to support the ‘stems 22 and drive spindlé

44, Seals 60 are provided for the actuator

compartment 58 defined between the end cap mounting 46



I's connected. A plurality of fixed conponent s may be provided,

engageabl e by a corresponding plurality of novabl e conponents.

The drive nut or spindle may carry a bearing plate having bayonet 25

connection apertures engageable with thryst shoul ders on the novabl e

conponents. Preferably the novabl e and fiXed conponents are |located in a

seal ed chanber provided in a Christmas tree and 30 tubi ng hanger

assenbly, the chanber providing a backup seal for the coupler. In a second

i ndependent aspantl taénpbesigntl4i.nvEvtmpar tptemti &8s daxou girdssure pressure

condui t compensation vessel plumbed to it via a port 62 in the
‘'main body 14 to compensate for variations in external
hydrostatic pressure and any changes in the free

5 volume of compartment 58 whereby the seals 60 are
not exposed to excessive pressure differentials. The
compartment 58 also includes a pressure relief valve 64
to protect against damage caused by any leakage of
pressure fluid past the packings 24.

10 .
The end cap mounting 46 also has features which provide
the secondary release mechanism. These include collet
fingers 66 which engage over a profile on the main
body 14 and react axial 1loads in the assembly, a

15 forward stop 68 for the retainer sleeve 70 and a
thread for mounting a stop ring 72 which reacts the
pull load from the retainer sleeve 70 during secondary
release of the couplers. Together the forward stop 68
and stop ring 72 form a lost motion connection,

20 as described below. The stop ring 72 also provides
holes for shear pins 74 which connect it to the retainer

sleeve 70.

The collet fingers 66 are constrained radially by the
25 inner surface of the retainer sleeve 70. During
secondary felease, the sleeve 70 is pulled to the right
as shown in figures 6 and 7, shearing the pins 74 and
causing the sleeve 70 to move off the collet fingers '
66 freeing them for outward radial movement. The
30 forward stop 68 then contacts the stop ring 72 so that
further pulling releases the collet fingers 66 from the
body 14. The pull is transmitted through the end ‘cap
mounting 46 and through either the primary actuator
mechanism or, if this is damaged, the nuts 42, onto the



4 conprising a novabl e conponent sel ectively engageable wth and

di sengageabl e froma fixed conponent to provide a disconnectable netal to
.metal sealed pressure connection therewith, the novabl e conponent 5
including a through passage extending_ from the pressure connection
and sealingly connected at its opposite efd to a netal conduit sufficiently
flexible to permt novenent of the novable conponent for said

.sel ective engagenent and di sengagenent. In 10. this way dynam c
seals are avokteths 22 NMefhals widthtiaaliny | ey SEmMs ZAnde dcesfler

- throughout the cqu Ier Th nventi o qﬂg%@} ferred features will be 15
further understggﬂl ?ﬁge r{ﬁtf qopﬁ'f 56. " fhe
retalner sleeve 70 is bolted to an exten51on sleeve
(not shown) terminating in a 'grab formation at the ROV
_ 5 panel, engageable by a suitable pulling tool on the ROV.

The lines 12a-d are preferably formed from metal pipe and
have sufficient free length immediately to the rear of
the coupler 10 to ensure that they are flexible enough
10 to accommodate the stem connect/disconnect movement. If
necessary the lines 12a-d can incorporate flexure loops.

Figures 8 and 9 show a second embodiment of the invention
with a single retractable cbupler 26. The stem 22
15 has an externally threaded end received in an
internally threaded sleeve 76 keyed within a hollow end
of the drive spindle 44. Fluid communication. with the
coupler 26 is via a blind ended bore 78 and radial
ports 80 in the stem 22 and a chamber 82 and port 84 in
20 the main body 14. The chamber 82 is sealed by a packing
assembly 86 mounted on the stem 22 between the ports 80
and the threaded end, retained between a shoulder 88
and backup nuts 90, 92. The chamber 82 is also sealed
about the stem 22 at its end closest to the coupler
25 component 26 by a seal element. 94.

Various modifications to the foregoing embodiments
will Dbe apparent. For ekample the actuator can be
driven by an electric or hydraulic motor, or be
30 replaced by a piston and cylinder device. Such motors
or piston and cylinder actuators may include
permanently installed power line connections )
extending to the sea surface, or may include plug-in

power connections connectable and disconnectable by a



illustrative enbodi nents made with reference to the drawi ngs i n which: -

Fig. 1 is an end view of a coupler formng a first 20

i'nvention; Fig. 2 is a section on line 2-2 in fig. 1 show ng the coupler
t he di sengaged position; 25 Fig. 3 is agsectiononline 2-2 infig. 1

showi ng the coupler in the engaged positidn;

in fig. 1 showing the coupler in a secondary rel ease position; 30 Fig. 5
a section on line 5-5in fig. 4 showing a bearing plate with bayonet

connecti on aperR@Ves; Fhg. céliletanféngerged ceacbeoomittiechefrom the fénd 1

10

cap mounting 46 which can instead be held on the main
body 14 by a shoulder 100 which engages the forward
stop 68 on the retainer sleeve 70. This sleeve in turn
is mounted on the main body 14 by a screw thread,
bayonet or other connection releasable from the main
body by the application of torque. The positions of the
male and female threaded components in the
illustrated actuators can be reversed. In the figures 1-
7 embodiment, the bearing plate 52 and bayonet
connection‘ apertures can be replaced by simple
welded or screw threaded connections or snap rings

for retaining the stems on the central actuator
component.

enbodi nent of the-

in

Fig.4 is a section on line 2-2

'S



5 show ng detarts uf the—actuator; Fig. 7 is an enlarged section on |ine
7-7 in fi s a sectlon t hrough a second enbodi nent and Fig.
9is a se@lu " r"l“ E" infig. 8 Fi gures 1-7 show a retractabl e
coupl er ressure | i nes 1 ﬁ “The invention may however:
be applied to greater or fewer pressure lihes. A main body 14 is bolted
onto a bonnet flange location 16 of a Christmas tree 18 to which it is
seal ed by a ring gasket 20. The body 14 supports four coupler stens 22 15
for axial novenBhAIMSThe stens 22 are sealed to the body by packings 24
for exanple of the kind disclosed in
1. A coupler for a pressure conduit comprising a.
movable component selectively engageable with and
5 disengageable from a fixed component to provide a
disconnectable sealed pressure connection therewith,
the movable component being acted upon by a primary
actuator connected to a mounting normally held fixed
relative to the fixed component but being movable
10. relative to the fixed component to provide secondary
actuation of the movable component independently of

the primary actuator.

2. A coupler as defined in claim 1 wherein the
15 actuator can be operated for movement by a remotely
operated vehicle. '

3. A coupler as defined in claim 1 wherein the
mounting can be operated for movement by a remotely
. 20 operated vehicle.’

4. A coupler as defined in claim 2 wherein the
actuator includes a remotely operable vehicle torque
drive connection.

25
5. A coupler as defined in claim 1 wherein the
mounting includes a collet having fingers held in
engagement with a fixed body by a retainer sleeve.

30 6. A couple; as defined in claim 5 wherein the

retainer sleeve 1is shear pinned to the collet and also
coupled to the collet by a lost motion connection, ~
whereby pulling on the sleeve will first break the
shear pins allowing the sleeve to move and release the



our Eu%epeanapaLgnL_gg;_gég7896. The stens 22 are of one piece construction

wth a ti onal Coupling . Inc. netal sealing femal e coupl er conponent

26 (as Ham msmm r exanple in US patent no.4694859) on one end
Lﬂﬁling But ech pi pe ﬁLtting 28 on the other end for

and a 3
connection to thd pfessure lines 12a-d. THé stems 22 are hol low to provide

fluid conmuni cati on between the |ines 12a-d and the 25 coupl er .conponent s
26. A tubing hanger 30 is received within the Christmas tree 18 and has a
recess 32 nachi fiddgensi forodieengagkaeat frieourtheat ibwty andCougiémgoullb.
Inc. metal 30 eal oup| ang el g4 he
recess 32 in axF%ﬁ g#?‘g%hﬁb\% ttfl?%t %@ﬁr‘?ﬁ’??&%&g% c%glﬁponlengt]tg “g%ﬁf%{i/ a
retai ning plateosdsectidhe recess 32

5 7. A coupler as defined in claim 4 wherein the
actuator comprises a screw threaded spindle or drive
sleeve axially fixed for rotation within the mounting and
engaging a complimentary drive nut or screw threaded
spindle to which the movable component is connected.

10
8. A coupler as defined in claim 1 comprising a
plurality of said fixed components, ~engageable
by a corresponding plurality of said movable
components.
15
9. A coupler as defined in claim 8 wherein the drive
nut or spindle carries a bearing plate having
" bayonet connection apertures engageable with thrust
shoulders on the movable components.
20

10. A coupler as defined in claim 8 wherein the

movable and fixed components are located in a sealed

chamber provided in a Christmas tree and tubing hanger

assembly, the chamber providing a backup seal for the
25 coupler.

11. A coupler for a pressure conduit comprising a
‘movable component selectively engageable with and '
disengageable from a fixed component to provide a
30 disconnectable metal to metal sealed pressure

connection therewith, the movable component including
a through passage extending from the pressure
connection and Sealingly connected at its opposite end
to a metal conduit sufficiently flexible to permit |



forns p a gall ery ar ound the tubi ng hanger i sol at ed'by upper and

| ower als (n The 6 conpartnent housing the coupler
C'orrpon@ﬁ /m therefore fully sealed, nmeaning that the design wll
still ly with one coupl er I eaki ng. The coupl er conpart nent
i s capabl e of hom ressures up to 135000 psi (103 MNnferr]). The

stens 22 each incl ude a backstop 38, a thr ust- groove 40 for actuation and
an external thread on the outside end for fitting a nut 42 which is used
for 10 wi t hdr movengenite oft ernhey impvaksler ondomparsrdase fasc hasd an

selective engagement and disengagement.



as described below. A threaded drive spindle 44 is held axially fixed for
rotation in an end cap nounting 46 which includes 15. apertures through
which the
from whi ch a hexagonal drive formation 48 gon the spindl'e 44 protrudes for
attachment to an extension piece (not sho%ﬁ). The distal end of the
extensi on piece termnates in a 20 standard drive formati on at an ROV
panel. A thrust nut 50 is nounted on the thread of spindle 44 and has a
bearing plate 52 bolted to it (figures BBSTRRAFY. As shown in figure 5, the

outer ends of the stems 22 pass, as well as . a central aperture

bearing plate 52 25 I ncludes four bayonet apertures each having a | arge
end 54 which will pass over the outer circunference of the stens 22 during
assenbly, and a small end 56

1o

15

A coupler 10 for pressure conduits 1l2a-d comprises movable
components 22, 26 selectively engageable with or disengageable
from fixed components 34 to provide disconnectable sealed
pressure connections therewith, the moveable components 22
being acted upon by a primary actuator comprising a bearing
plate 52, a thrust nut 50 and a threaded drive spindle 44.

Spindle 44 is mounted in an end cap 46 normally held fixed

relative to the fixed components by collet fingers 66 but which
is disengageable from a connector body 14 upon withdrawal of
a retainer sleeve (70, fig; 8) so as to provide secondary
actuation of the movable components 22, 26 independently of the
primary actuator 44, 50, 52.

THIS SHEET HAS BEEN |
REPLACED
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engageabl e in the stemthrust grooves 40 by rotating the pIE@%ﬂﬁﬂLbem&MRmI&xd
Is bolted to the nut 50. 30 The end cap nounting 46 provi des 'ﬂyﬂ(mm

bearings to support the stens 22 and drive Spl ndl e 44. Seat

provided for the actuator compartnment 58 defined between the end c
nmounting 46 7 and main body 14. Corrpart"n&‘lt 58 has a pressure _
conpensati on vessel plunbed to it via a port 62 in the nain body 14 to

conpensate for variations in external hydrostatic pressure and any changes
in the free

62
86 52 50 68 45 2
' AN AN
A |
58 | 60 44 48
i
~60
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W <
1 AN
A 66 60 -
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66-11923

5 volunme of conpartnment .58 whereby the seals 60 are.ngf sh&XHAHREh Replaced
to excessive pressure differentials. The conpartment 58 als

pressure relief valve 64 to protect agai nst damage caused by aBIl[l‘EHIﬂEEIW"
pressure fluid past the packings 24. 10 The end cap nounting 4

features which provide the secondary rele mechani sm These ‘i ncl ude

collet fingers 66 which engage over a profile on the maiggbody 14 and react
axial loads in the assenbly, a 15 forward stop GMor t he retainer

sl eeve 70 and a thread for nounting a stop ring 72 which reacts the pull
| oad fromthe retainer sleeve 70 during: secondary rel ease of the couplers.

Toget her the forward stop.léé and E_b ring 72 Tormﬂlost é@tlon

connectlon »
5 #
28K 128
L] 1~
2 1-42
Z 22
22 A o
4 46
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FIG 2
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« 66-11923

20 - .as descrlbed bel ow. The stop ring 72 al so provides holes for shear

piras—/4—which connect it to the retainer sleeve 70. The collet fingers 66

ar
2 o This

and 7, shearing the pi

nstralned radially by the 25 i nner surface of the
B atedy rel ease, the sle%hﬁ 70 is pulled to the right as
H 6

I

retai ner sl eeve

74 and causing the sleeve 70 to
t fingers 66 freeing them for outward { di al

novenent. The 30 forward stop 68 then contacts the stop
that further pulling releases the collet fingers 66 fromt

ng- 72 so
e body 14. The

pull is transmtted through the end cap nounting 46 and through ei ther the
prlnary actuat or nmechani sm or, |1=§HT3 'S danaged, nuts 42, onto the
A S N i % iy
ZI\: // ¢
12c~ P ] 12d
=k 2:/:
28—; ;—28
2 : ;—-42
60
44— 46
60
. 50— :
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52— 66
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24
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38- ; 14
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26
36 82
34 34
30
FIG 3 THIS SHEET HAS BEEN
REPLACED




~ 66-11923

8 stens 22, thus withdraw ng the stens 22 and coupl er corrpori’élntsheeﬂﬂasfﬂeé}m
t'he tubi ng hanger 30. The retainer sleeve 70 is bolted to an

sl eeve (not shown) termnating in a grab formation at t he |
engageabl e by a suitable pulling tool on the ROV. The |ines 12a-

preferably f frpmmetal pipe and havd/8ufficient free | engt h
I mredi ately t ar of the coupler 10 to ensure hat they are flexible
enough 10 to accommpdate _the stem connect/dis I’Q( ct m)vement. | f
necessary the |ines 12g can |ncorporat Iexu | oops. S res 8 and 9
show a second enbodi nerfiqof the inventioppMth a single Tact abl e
coupler 26. The stqgm] 22 48 ’
12¢ ’ ~ 12d
= 2:5
28 < 128
42 : 142
Iy —60
o 4 46
44 -~
; .
22~
50—« 22
60— |
52 1 40
SI 15
58 24
N
24— 38
387 14
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18— 2 2
36 32
34 34
30
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. 66-11923
15 has an externally threaded end received in an internally threaded

sieeve—76keyed—wthin a hollow end of the drive spindle 44. Fluid
COP?HS'C 3&5 Vel ine coupler 26 is via a blind ended bore 78 and radi al

po m 22 and a chanber 825 d port 84 in 20 t he mai n body
14. ] ﬂu Is sealed by a packlﬁg assenbly 86 nounted on the stem
22 b s 80 and the threaded end, retai ned between a shoul der

88 and backup nuts 90, 92. The chanber 82 is also seal ed about the stem
22 at its end closest to the coupler 25 conponent 26 by a seal elenent

94. Various nodifications the toregol ng enbodl nenfigdjw | | be apparent.
For exanple the actuator c be driven by an el ectrifgijor hydraulic
notor, or be 30 repl aced b pi ston and cyli nder ice. Such notors
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piston and cylinder actuators may include permanently installed power
ﬂi EBieh Reptacqi<t endi ng to the sea surface, or may include plug-in power

co _ ctabl e and di sconnectable by a 9 ROV. The col | et

fi ﬂm’_ﬂﬁﬁmﬁted fromthe end capgygunti ng 46 which can instead be
hel d on the body 14 by a shoul der 100 whi ch engages the forward stop

68 on the retainer sleeve 70:. sleeve in turn 5 I's mounted on the

main body 14 by a screm/ﬂﬁ- d%t ayonet or other connection rel easable

fromthe main body by the appljc on of torque. The positions of the
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\ L -2 | asmcemem S
mal e and femal e threaded conponents in the FafLQ rated act uat
reversed. In the figures 1- 10 7, enbodient, YHeOBearing
bayonet connection apertures can be repl aced by si mpl e wel ded
" threaded connections or snap rings for retaining the stens on
actuat or conponent. CLAI M5 1. A coupler for a pressu

the_coners

e.condui t

conprising a novable conponent selectiVvi8y engageable with,
di sengageabl e froma fixed conponent to provide a di scopgfagian

pressure connection therew th, RETRACTABLE COUPLER

 ABSTRACT

A coupler 10 for pressure conduits 12a-d comprises movable
components 22, 26 selectlvely engageable with or disengageable
from fixed components 34 to provide disconnectable sealed
pressure connections therewith, the moveable components 22
being acted upon by a primary actuator comprising a bearing
plate 52, a thrust nut 50 and a threaded drive spindle 44.
Spindle 44 is mounted in an end cap 46 normally held fiked
relative to the fixed components by collet fingers 66 but which
is disengageable from a connector body 14 upon withdrawal of
a retainer sleeve (70, £fig. 8) so ‘as to provide secondary
actuation of the movable components 22, 26 independently of the
primary actuator 44, 50, 52.

Figure 3




t he novabl e conponent being acted upon blﬂglp'ﬂi@ﬂr&t uat or |
0

mounting nornmally held fixed relative t

e_fix %/corrponent
novabl e 10. relative to the fixed conponent ﬁfrpé i de secon

CRERLSEERENT ST

/i Haty actuation
of the movable conmponent independently of the primary AcCUANOV. 19897
A coupler as defined in claim1 wherein the 15 actuator can}be operated
for novenent by a renotely operated vehicle. 3. A coupl ¢r Tas—aertnea-
in claiml wherein the nounting can be opergted for novenen{_by a renotely
20 operated vehicle. 4. A coupler as defined in claim2 wherein the
act uat or includes a renotely operable . vehicle torque drive connection.
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25 5. A coupler as defined in claim1 wherein the nounti \ +Rcludes a
coll et having fingers held in engagenent with a fixed body by m@ﬂACBMENTSHEEF

sl eeve. 30 6. ° A coupler as defined in claim5 wherein e
retainer sleeve 1is shear pinned to the collet and al so coupl e ankfﬁov_wg7
he

collet by a |lost notion connection, whereby pulling on the sl
first bfeak the shear pins allowi ng the sleeve to nove and relfe
fingers for disengagenent fromthe body apd. then pull the cqllet fromthe
body by neans of the |ost notion connecti dh.°
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5 7. A coupler as defined in claim4 wherein the act “ator&EPLAGEBAENT SHEET
conprises a screw threaded spindle or drive sleeve axially fixgd Fo&—
rotation within the nounting and. engaging a conplinentary driJe |Jnut or
screw t hreaded spindle to which the novabl e conponent is connedtdd. 240N@Y 1997
A coupler as defined in claim1 conprising a plurality of sdid fixed
conponefits, engageabl e by a correspondi n/g plurality of said jnovabl e '
conponents. 15 9. A coupler as defined1% claim8 wherein tlhhe-drive nut
or spindle carries a bearing plate having bayonet connection aP rtures
engageabl e wth thrust shoul ders on the novabl e corrponents/
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20 10. A coupler as defined in claim8 wherein the novahhke_and fixed.

conponents are located in a seal ed chanber provided in a Chrifs a ]
t ubi ng hanger assenbly, the chanber providing a backup seal fo?EFEAGEmT S]HEET
coupler. 11. A coupler for a pressure conduit conprising la novable
conponent sel ectively engageable with and di sengageabl e fromja [fi%4dNOV 1997
conponent to provide a 30 di sconnectable netal to netal dealed
pressure conneﬁ'i;G therewith, the novabl4/6onponent includifg a through

passage extend t he pressure connection and ﬁgal i ngl y teennected at

its opposite end to a nmetal conduit sufflc'entl);/ﬂ ible to permt
. e S
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12 novenent of




=28
A
<+~
. by
N o ‘ ©
M~ Do <
~aoig
7 =N
=
[ve)]
© ¥\
..,\ ‘-P'
/n\ -
N
o N L
re) _ =
\ s s
o ©
N~ R
..
©
[o6]
°8
&
A
0
v
(o))
¢
~-
N
(e @)
o
Tl e

6/6

=/

~60

" REPLACEMENT SHEET

24 NOV 1997
] <
oK e
© TR
3-H %,s:
o .
N~

22

FIG9



