
s. 25 August 2005 PRELOADED SQUNCH CONNECTOR This application claims the
filing date of provisional application Serial No.  60/281,832, filed April
5, 2001. Technical Field of the Invention This invention relates in general
to a connector for a tubular joint, and in  particular to a connector used
for air cans in subsea drilling applications. Background of the Invention
One type of connector for two tubular members has a box on one of the
tubular members and a pin on the other. The pin stabs straight into
engagement  with the box. A split lock ring on the pin snaps into
engagement with a groove in  the box, locking the members together. The pin
and box can be released from  each other by causing the lock ring to
contract. This is handled by rotating screws  that have heads on the
exterior of the box. The screws have inner ends that  contact and push the
lock ring inward as they are rotated. This type of connector  is sometimes
called a "squnch" joint connector. This type of connector is quick to make
up and doesn't require rotation of  the tubular members since it doesn't
have threads. However, it does result in  some axial slack. Because the
lock ring has to clear the groove before it can enter,  some slack or play
results in the connection. This presents a problem in  applications, such
as subsea tubular members that are subject to wave and current  movement.
In these applications, the tubulars are subject to load cycles between
tension and compression due to the cyclic bending. This is particularly of
concern  where metal-to-metal seals between the pin and box are required.
Summary of the Invention The connector of this invention has a pin adapted
to be connected to one of  



the tubular members and having an external annular engagement surface. A
box  is adapted to be connected to the other of the tubular members, the
box having an  internal annular engagement surface that receives the pin
engagement surface in -1 ,Ir 25 August 2005 stabbing engagement. A split
lock ring is mounted to one of the engagement  surfaces for engaging a
grooved profile in the other of the engagement surfaces to  lock the
tubular members together as the pin and box are stabbed together. A wedge
shoulder is located on the pin. A wedge member is radially  moveable after
the lock ring has engaged the profile to a wedging position  wedged between
the wedge shoulder and a reacting surface of the box. This  causes slack to
be removed between the lock ring and the grooved profile. Brief Description
of the Drawings FIG. 1 is a sectional view of the connector of the
invention, shown fully  made up with the lock ring uncompressed and the
wedge ring in the preloaded  position. FIG. 2 is an enlarged view of the
connector of FIG. 1, showing the lock ring  and the wedge ring in greater
detail. FIG. 3 is a sectional view of the connector of FIG. 1, shown prior
to  installation, with the lock ring uncompressed and the wedge ring in the
retracted  position. FIG. 4 is a sectional view of the connector of FIG. 1,
shown during  installation, with the lock ring compressed and the wedge
ring in the retracted  position. FIG. 5 is a sectional view of the
connector of FIG. 1, shown during  installation, with the lock ring
uncompressed and the wedge ring in the retracted  



position. FIG. 6 is a sectional view of the connector of FIG. 1, shown
immediately  prior to release, with the lock ring compressed and the lock
ring release screws  actuated. FIG. 7 is an enlarged sectional view of an
alternate embodiment of the  wedge ring of the invention, shown in the
retracted position. Detailed Description of the Invention FIGS. 1, 2, & 3
illustrate a connector 10, constructed in accordance with  this invention.
Connector 10 generally comprises a pin member 12 that stabs into  a box
member 14. Pin member 12 has a pin member inner bore 16 and a pin  member
outer engagement surface 18. Pin member inner bore 16 is concentric to -2
25 August 2005 a longitudinal axis of the connector to. Pin member outer
surface 18 generally  tapers from a downward facing pin shoulder 20 to a
pin nose 22. Pin shoulder 20  is slightly conical, being at a taper angle
of about 15 degrees relative to a plane  perpendicular to the longitudinal
axis. The intersection of pin shoulder 20 with pin  member outer surface 18
is closer to pin nose 22 than the inner periphery of pin  shoulder 20. Box
member 14 has a box member engagement surface or bore 24 and a  box member
outer surface 26. Box member bore 24 generally tapers from an  internal box
shoulder 28 to box rim 30, to mate with pin member outer surface 18.  Box
member outer surface 26 is concentric with the longitudinal axis of the
connector 10. Box member bore 24 may have an upward-facing tapered stop 32
located near box rim 30. Pin member outer surface 18 has two
circumferential seal grooves 34, 36  located near pin nose 22. Primary seal
groove 34, located closer to pin nose 22,  



carries an elastomeric seal ring 38. Backup seal groove 36, located farther
from  pin nose 22, carries an elastomeric O-ring seal 40. Seal ring 38 and
0-ring 40  sealingly engage box member bore 24 to create a primary seal and
a backup seal a  selected distance away from box shoulder 28. Although the
preferred embodiment  of the invention discloses seal elements, seals 38,
40 are optional, and may be  positioned at various locations in the
connector 10. Furthermore, it will be  understood by those skilled in the
art that the sealing capabilities of the connector  are not crucial to the
invention, and the seal elements may be omitted without  departing from the
scope of the invention.. Also, metal-to-metal seals could be  used rather
than elastomeric seals. Pin member outer surface 18 also has a
circumferential lock ring groove 42  located approximately midway between
pin shoulder 20 and pin nose 22. Lock ring  groove 42 has a lock ring rib
43 between its upper and lower ends. Both the upper  and lower ends of
groove 42 are frusto-conical with the outer periphery being  closer to pin
nose 22 than the inner periphery. Lock ring groove 42 carries a split  lock
ring 44. In this embodiment, lock ring 44 is generally rectangular in
cross- section, with a lock ring inner surface 46 and a lock ring outer
surface 48. The  distance between lock ring inner surface 46 and lock ring
outer surface 48 defines  the radial thickness of lock ring 44. Lock ring
groove 42 has a radial depth greater  than or equal to the radial thickness
of lock ring 44. Lock ring 44 has a plurality of -3 25 August 2005 grooves
forming teeth 54 on its outer surface 48. A recess 52 on lock ring inner
surface 46 accommodates lock ring rib 43. Lock ring rib 43 cooperates with
circumferential groove 52 located on lock  ring inner surface 46 to prevent
axial movement of lock ring 44 within lock ring  groove 42. Box member bore
24 has box member teeth 56. When the connector  



10 is fully made up, lock ring teeth 54 engage box member teeth 56 to
prevent  axial movement of box member 14 relative to pin member 12. Other
configurations for lock ring 44 may be utilized. Lock ring 44 is a split,
C-shaped ring that can contract from a natural  position to a fully
contracted position. When lock ring 44 is in its natural position,  the
inner diameter of lock ring 44 is greater than the inner diameter of pin
member  12, such that lock ring 44 protrudes radially outward from pin
member outer  surface 18. Because lock ring groove 42 has a radial depth
greater than or equal  to the radial thickness of lock ring 44, lock ring
inner surface 46 is spaced a  selected distance away from lock ring rib 43
in the natural position. When lock  ring 44 is fully contracted, as
illustrated in FIG. 4, the inner diameter of lock ring  44 is equal to, or
only slightly greater than, the inner diameter of pin member 12.  In the
fully contracted position, lock ring inner surface 46 is immediately
adjacent  to lock ring rib 43. Pin member outer surface 18 has a
circumferential wedge ring groove 58  located immediately adjacent to pin
shoulder 20. Wedge ring groove 58 has a  wedge ring groove inner surface 60
and a wedge ring groove lower surface 62. Pin  shoulder 20 comprises the
upper surface of wedge ring groove 58. Wedge ring  groove 58 carries a
wedge ring 64. Wedge ring 64 is approximately rectangular in
cross-section, having a wedge ring inner surface 66, a wedge ring outer
surface  68, a wedge ring upper surface 70, and a wedge ring lower surface
72. Wedge  ring lower surface 72 is approximately perpendicular to the
longitudinal axis of  connector 10 in the first embodiment. Wedge ring
upper surface 70 is at a  selected angle relative to wedge ring lower
surface 72, such that wedge ring inner  surface 66 has a greater axial
extent than wedge ring outer surface 68. When  connector 10 is fully made
up, wedge ring 64 is located between box rim 30 and  pin shoulder 20. Wedge
ring 64 has a selected radial thickness that is less than  



the radial dimension of wedge ring groove 58. -4 25 August 2005 Wedge ring
64 is a split C-ring that can expand from a preloaded position to  a
retracted position. Preferably, wedge ring 64 is inwardly biased, so that
it tends  to move to the retracted position. In the preloaded position, as
shown in FIGS. 1 &  2, wedge ring outer surface 68 is approximately flush
with pin member outer  surface 18 and box member outer surface 26. In the
retracted position, illustrated  in FIG. 3, wedge ring inner surface 66
physically contacts wedge ring groove inner  surface 60. Wedge ring 64 also
has a set of actuation or wedge screws 74 evenly  spaced around the
circumference of the connector 10. As explained below,  actuation screws 74
allow wedge ring 64 to be moved between the preloaded  position and the
retracted position. Box member 14 has a set of lock ring release screws 76.
Lock ring release  screws 76 are located axially between box member teeth
56, evenly spaced around  the circumference of connector 10. As can be seen
in FIGS. I & 2, lock ring  release screws. 76 will be located at the same
axial position as lock ring 44 when  connector 10 is fully made up. In
operation, connector 10 will be installed as illustrated in FIG. 3. Before
pin member 12 stabs into box member 14, lock ring 44 is in its natural
state and  protrudes radially outward from pin member outer surface 18,
Lock ring inner  surface 46 is spaced a selected distance away from lock
ring rib 43. Wedge ring 64  is in the retracted position, with wedge ring
inner surface 66 in physical contact  with wedge ring groove inner surface
60. As pin member 12 stabs into box  member 14, contact between tapered
stop 32 and lock ring outer surface 48 forces  lock ring 44 to move to the
contracted position. As shown in FIG. 4, lock ring 44  will remain in the
contracted position with lock ring inner surface 46 located  



immediately adjacent to lock ring rib 43 as pin member 12 continues to stab
into  box member 14. Although the preferred embodiment of the invention
includes a tapered stop  32, it will be clear to those skilled in the art
that other configurations are possible  without departing from the scope of
the invention. For example, the connector can  be configured to land out in
the wedge ring or elsewhere if desirable. As shown in FIG. S, when pin nose
22 reaches box shoulder 28, lock ring 44  will be positioned so that lock
ring teeth 54 are aligned with box member teeth 56.  Lock ring 44 will
expand from the contracted position to the uncontracted position  and lock
ring teeth 54 will fully engage box member teeth 56, preventing axial -5 25
August 2005 movement between box member 14 and pin member 12. Seal ring 38
and 0-ring  40 will be in sealing contact with box member inner surface 24.
Once pin member 12 is fully stabbed into box member 14, actuation screws
74 are manually rotated. Rotation of actuation screws 74 bears against pin
recess  surface 60 and causes wedge ring 64 to move from the retracted
position to the  preloaded position illustrated in FIG. 1. As wedge ring 64
moves outward toward  the preloaded position, the engagement of wedge ring
64 with the negative draft  angle of pin shoulder 20 and the reaction
surface or rim 30 creates a tensile axial  force tending to separate pin
member 12 and box member 14. This tensile axial  force first removes any
axial slack between lock ring teeth 54 and box member  teeth 56, then
generates a preload within connector 10. When wedge ring outer  surface 68
is flush with pin member outer surface 18 and box member outer  surface 26,
connector 10 is fully made up and preloaded. To release connector 10,
actuation screws 74 are rotated to move wedge  ring 64 from the preloaded
position to the retracted position. Next, lock ring  



release screws 76 are rotated, causing lock ring 44 to move from the
uncontracted  position to the contracted position as illustrated in FIG. 6.
Once lock ring 44 is in  the contracted position, pin member 12 and box
member 14 may be pulled apart. FIG. 7 illustrates an alternate embodiment
of the invention. In this  alternate embodiment, wedge ring 64' has a lower
surface 72 that has a lip 78  extending axially away from pin shoulder 20'.
Lip 78 engages a retainer groove 80  in wedge ring groove lower surface
62', holding wedge ring 64' in the retracted  position, with wedge ring
inner surface 66' immediately adjacent to wedge ring  groove inner surface
60'. As pin member 12' stabs into box member 14', box rim  30' will contact
wedge ring lower surface 72. This contact will cause wedge ring  64' to
move upward into direct contact with pin shoulder 20'. When wedge ring 64'
moves into contact with pin shoulder 20', lip 78 will disengage from
retainer groove  80. The resiliency of wedge ring 64' causes it to expand
radially from the retracted  position. Wedge ring 64' will move away from
wedge ring groove inner surface 60'  to the preloaded position. In the
preloaded position, the resiliency of wedge ring  64' causes wedge ring 64'
to initially move slightly farther outward as the tubular  members
initially bend cyclically, wedging wedge ring 64' between shoulder 20'
between rim 30' to take up axial slack. In the embodiment of Figure 7, both
-6 25 August 2005 wedge shoulder 20' and rim 30' are shown as being
inclined relative to a  longitudinal axis of the connector. The invention
has significant advantages. The wedging member causes  slack to be taken
out between the lock ring and profile of the connector. The  wedging member
is readily moved to the wedging position and is accessible from  the
exterior of the box. While the invention has been shown or described in
only  two of its forms, it should be apparent to those skilled in the art
that it is not so  



limited, but is susceptible to various changes without departing from the
scope of  the invention. For example, the release movement to cause the
lock ring to  radially contract could be handled by the wedging screws. To
do so, an upper  portion of the lock ring extends upward to a point
radially inward from the wedge  ring. The wedge ring screws are threaded so
that rotating them to release the  wedge ring and allow it to contract
radially inward. Simultaneously, the inner ends  of the screws contact the
upper portion of the lock ring and push it radially inward  to the released
position. In another alternative, the wedge member comprises segments,
rather than  a ring. In a further alternative, the wedge member is
reciprocally carried in a  cavity in the box so that it can move outward to
be fully recessed within the bore  of the box to allow entry of the pin. A
tapered wedging shoulder is formed on a  portion of the pin that locates
within the bore adjacent the wedge member. Once  the pin lock ring has
locked, the operator rotates wedge actuator screws to cause  the wedge
member to move radially inward and engage the wedging shoulder on  the pin.
This causes the pin to move axially relative to the box to preload the
connection. The pin wedge shoulder could be oriented to provide either
tension or  compression preload. 25 August 2005 CLAIM:  1. A connector for
connecting two tubular members, comprising: a pin adapted to be connected
to one of the tubular members and having an external  annular engagement
surface; a box adapted to be connected to the other of the tubular members
and having an internal  annular engagement surface that receives the pin
engagement surface in stabbing engagement; a split lock ring mounted to one
of the engagement surfaces for engaging a grooved  profile in the other of
the engagement surfaces to lock the tubular members together as the pin  



and box are stabbed together, a wedge shoulder on the pin; and a wedge
member that is radially moveable after the lock ring has engaged the
profile to a  wedging position wedged between the wedge shoulder and a
reacting surface of the box. 2. The connector according to claim 1, wherein
while in the wedging position, the wedge  member provides a force component
to the wedge shoulder tending to push the box and pin in  opposite axial
directions from each other. 3. The connector according to claim 1, further
comprising a threaded member that is  manually actuable from an exterior of
the box to move the wedge member radially into the  wedging position. 25
August 2005 4. The connector according to claim 1, wherein: the wedge
shoulder is axially spaced from the annular engagement surface of the pin
and  faces a rim of the box when the box and pin are stabbed together, the
rim comprising the reacting  surface of the box; and the wedge member
comprises a split wedge ring carried by the pin. 5. The connector according
to claim 1, wherein: the wedge shoulder is axially spaced from the annular
engagement surface of the pin and  faces a rim of the box when the box and
pin are stabbed together, the rim comprising the reacting  surface of the
box, the wedge shoulder and the rim being inclined relative to each other
such that  an axial distance between the wedge shoulder and the rim is less
at outer diameters of the pin and  the box than radially inward along the
wedge shoulder; the wedge member comprises a split wedge ring carried
within a recess on the pin  adjacent the wedge shoulder; the wedge ring
having one surface at a mating inclination to the  wedge shoulder and
another surface at a mating inclination to the rim; and a threaded member
that engages a radial threaded hole in the wedge ring, the threaded  member
have an inner end that abuts the recess in the pin and pushes the wedge
ring radially  



outward into the wedging position when the threaded member is rotated. 6.
The connector according to claim 1, wherein: the wedge shoulder is axially
spaced from the annular engagement surface of the pin and  faces a rim of
the box when the box and pin are stabbed together, the rim comprising the
reacting  surface of the box, the wedge shoulder and the rim being inclined
relative to each other such that -9- 0 25 August 2005 an axial distance
between the wedge shoulder and the rim is less at outer diameters of the
pin and  the box than radially inward along the wedge shoulder; and the
wedge member comprises a split wedge ring carried within a recess on the
pin  adjacent the wedge shoulder; the wedge ring having a first surface at
a mating inclination to the  wedge shoulder and a second surface at a
mating inclination to the rim, the wedge ring being  movable from a
retracted position within the recess, wherein the first and second surfaces
are out  of engagement with the wedge shoulder and the rim, to the wedging
position, the wedge ring  being biased toward the wedging position; and a
depending lip on the second surface of the split ring that engages a
retainer located in  the recess to retain the wedge ring in the retracted
position until the pin and box stab together, at  which time the rim
engages the second surface of the wedge ring and pushes the split ring
axially  to cause the lip to release from the retainer, allowing the wedge
ring to move to the wedging  position. 7. The connector according to claim
1, further comprising: a threaded release member having an inner end that
engages the lock ring to push the lock  ring from a locked position to a
released position when rotated to allow the pin and box to be  pulled apart
from each other. 25 August 2005 8. The connector according to claim 1,
wherein: the internal annular engagement surface defines a bore having the
grooved profile; 



the split lock ring is mounted to the external annular engagement surface
of the pin, the  split lock ring snapping into engagement with the grooved
profile in the box when the box and  pin are stabbed together to lock the
tubular members together; the reacting surface of the box is a rim on the
box; the wedge shoulder is axially spaced apart and facing the rim on the
box relative to a  longitudinal axis of the connector, the wedge shoulder
and rim being inclined relative to each  other, resulting in a closer axial
distance between them at a first radial portion than at a second  radial
portion; and the wedge member is located between the wedge shoulder and the
rim, the wedge  member being radially moveable to a wedging position in
engagement with the wedge shoulder  and the rim to wedge the wedge shoulder
and the rim apart from each other. 9. The connector according to claim 8,
wherein the wedge member comprises a split wedge  ring. 10. The connector
according to claim 8, wherein the wedge member comprises a split wedge
ring having a first surface that mates with the wedge shoulder and a second
surface that mates  with the rim, an axial distance between the first and
second surfaces being smaller at an outer  diameter of the wedge ring than
at an inner diameter of the wedge ring. -11-a 25 August 2005 1 1. The
connector according to claim 8, wherein the wedge member comprises a split
wedge  ring having a first surface that mates with the wedge shoulder and a
second surface that mates  with the rim, an axial distance between the
first and second surfaces being smaller at an outer  diameter of the wedge
ring than at an inner diameter of the wedge ring. 12. The connector
according to claim 8, wherein the wedge member comprises a split wedge
ring carried within a recess on the pin; and wherein the connector further
comprises: a threaded member that engages a threaded hole in the wedge ring
and has an inner end  that abuts the pin in the recess to push the wedge
ring radially outward to the wedging position  



when the threaded member is rotated. 13. The connector according to claim
8, wherein the wedge member comprises an outwardly  biased split wedge ring
carried within a recess on the pin; and wherein the connector further
comprises: a depending lip on the second surface of the split ring that
engages a retainer located in  the recess to retain the wedge ring in the
retracted position until the pin and box stab together, at  which time the
rim engages the second surface of the wedge ring and pushes the split ring
axially  to cause the lip to release from the retainer, allowing the wedge
ring to move to the wedging  position. 25 August 2005 14. The connector
according to claim 8, further comprising: a threaded release member secured
to the box and having an inner end that engages the  lock ring to push the
lock ring from a locked position to a released position when rotated to
alto w  the pin and box to be pulled apart from each other. 15. The
connector according to claim 1, wherein: the internal annular engagement
surface defines a bore having the grooved profile; the split lock ring is
mounted to the external annular engagement surface of the pin, the  split
lock ring snapping into engagement with the grooved profile in the box when
the box and  pin are stabbed together to lock the tubular members together,
the reacting surface of the box is a rim on the box; the wedge shoulder
comprises an annular wedge shoulder that is axially spaced apart and
facing the rim on the box relative to a longitudinal axis of the connector,
the wedge shoulder and  rim being inclined relative to each other,
resulting in a closer axial distance between them at a  first radial
portion than at a second radial portion; the wedge member comprises a split
wedge ring located between the wedge shoulder and  the rim; the connector
further comprising: 



an annular recess located on the pin at an inner portion of the wedge
shoulder, the recess  having an inner wall facing outwardly, the split
wedge ring being outwardly moveable from a  retracted position in the
recess to the wedging position; and a threaded member that engages a
threaded hole in the wedge ring and has an inner end  that abuts the pin in
the recess to push the wedge ring radially outward to the wedging position
-13- o 25 August 2005 when the threaded member is rotated, a head of the
threaded member being accessible from an exterior of the box. 16. The
connector according to claim 15, wherein an axial distance from the grooved
profile  in the bore of the box to the rim is selected so that lock ring
will snap into the grooved profile  only if the wedge ring is in the
retracted position. 17. The connector according to claim 15, further
comprising: a threaded release member secured to the box and having an
inner end that engages the  lock ring to push the lock ring from a locked
position to a released position when rotated to allow  the pin and box to
be pulled apart from each other. 18. A method for connecting two tubular
members, comprising: (a) providing a connector having a pin on one of the
tubular members, a box on the other  of the tubular members, the pin and
box having annular engagement surfaces, a split lock ring  on one of the
engagement surfaces and a grooved profile on the other engagement surface,
a  wedge shoulder on the pin that is inclined relative to a longitudinal
axis of the connector, and a  wedge member that is radially moveable; (b)
stabbing the engagement surfaces of the pin and box together, causing the
lock ring to  snap into engagement with the grooved profile to lock the pin
and box together, then (c) moving the wedge member radially to a wedging
position wedged between the wedge  shoulder and a reacting surface of the
box to remove any axial slack between the lock ring and  the grooved
profile. 



-14- 0 25 August 2005 19. The method according to claim 18, wherein step
(c) applies a tensile force between the  pin and the box. 20. The method
according to claim 18, wherein step (c) comprises moving the wedge  member
radially outward.  ABSTRACT PRELOADED SQUNCH CONNECTOR A connector for
connecting two tubular members has a pin and a box, the box  having a bore
that receives the pin in stabbing engagement. The bore having a  grooved
profile, and a split lock ring mounted to the pin, the lock ring snapping
into engagement with the grooved profile in the box when the box and pin
are  stabbed together to lock the tubular members together. An annular
wedge  shoulder is located on the pin axially spaced apart and facing a rim
on the box.  The wedge shoulder and rim are inclined relative to each
other, resulting in a  closer axial distance between them at outer
diameters of the pin and box than  farther inward. An annular recess is
located on the pin at an inner portion of the  wedge shoulder, the recess
having an inner wall facing outwardly. A split wedge  ring is located
between the wedge shoulder and the rim, the wedge ring being  outwardly
moveable from a retracted position in the recess to a wedging position  in
engagement with the wedge shoulder and the rim to wedge the wedge shoulder
and the rim apart from each other. A threaded member engages a threaded
hole  in the wedge ring and has an inner end that abuts the pin in the
recess to push the  wedge ring radially outward to the wedging position
when the threaded member is  -rotated. Figure 1 




