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-MECHANICALLY LOCKED WELLHEAD CONNECTOR

»

BACKGROUND TO THE INVENTION
s 1. Field of the invention:

This invention relates in general to devices for
connecting two tubular members together, and in particular
to a mechanically locked wellhead connector.
10 K '
2. Description of the Prior Art:

In the oil industry, a well will commonly have a wellhead
housing extending upward from the well. Pressure control

15 equipment during drilling, or a christmas tree after
drilling, mounts to the upper end of the wellhead housing.
A wellhead connector will connect the pressure control
equipment or tree to the wellhead housing.

20 Typically, the wellhead housing has an upper rim and a

seal seat located at the ' upper rim. The wellhead
connector body has a rim that abuts the rim of the
wellhead housing. The seal seals between the hub

connector body and the wellhead housing. Generally, the

25 wellhead connector for use during drilling is large and
hydraulically actuated. A piston when supplied with fluid
will move a cam or actuator sleeve downward, forcing dogs
into grooves formed on the wellhead housing. The wellhead
connector for production need not be as large. Some

30 utilise clamps without the need for hydraulic actuation.
Others are hydraulically actuated, similar to the type
used for drilling. While the prior art connectors serve
sufficiently well, improvements in simplicity, size and
ease of installation are desirable.
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SUMMARY OF THE INVENTION

In this invention, the wellhead connector includes a
collet which comprises a plurality of separate dog ring
segments. The wellhead connector and the wellhead abut
each other, with the wellhead connector being an upper
tubular member and the wellhead a lower tubular member.
Each has a flange. The collet has an upper internal
projection that engages the upper flange and a lower
internal projection that engages the lower flange.

An actuating ring moves axially, forcing the lower end of
the collet into engagement with the lower flange. The
actuating ring is driven downward by a rotatable drive
nut. The drive nut is threaded to the upper tubular
member. Load pins extend through the drive nut for
engaging an upper side of the actuating ‘ring. Once the
drive nut is in the lower position, the load pins are
rotated downward relative to the drive nut, pushing the
actuating ring to the lower position.

Threaded release pins extend radially through the
actuating ring for engagement with a tapered shoulder on
the collet. Rotating the release pins inward wedges the
actuating ring upward. This frees the drive nut to be
rotated upward to release the collet from the lower
tubular member.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a vertical sectional view of a wellhead
connector constructed in accordance with this invention,
with the right side showing the assembly in a locked
position on a wellhead housing, and the left side showing
the assembly in an unlocked position on the wellhead
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housing.

Figure 2 is an enlarged quarter sectional view of the
wellhead connector of Fiqure 1, showing the wellhead
connector in the locked position.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figqure 1, wellhead housing 11 is
conventional. It is- a large lower tubular member that
extends vertically upward from the well. Wellhead housing
11 may be located at the surface, or it may be subsea.
Wellhead housing 11 has an axial bore 13. A rim 15 is
located at the upper end of wellhead housing 11. A
tapered seat 17 extends around the inner diameter of rim
15. An external flange 19 extends radially outward from
rim 15. Wellhead flange 19 defines a downward and outward
facing conical shoulder 21.

A wellhead or hub connector 23 connects to the wellhead
housing 11. Hub connector 23 is an upper tubular member
having an axial bore 25 that is coaxial with bore 13 but
of a smaller diameter in the embodiment shown. In the
embodiment shown, a christmas tree (not shown) will bolt
to hub connector 23 through bolt holes (not shown)
extending into hub connector 23. Hub connector 23 has a
downward facing rim 27 that abuts wellhead housing rim 15.
Hub connector 23 has a conical seat 29 at rim 27. A seal
30 seals between seats 17 and 29.

A flange 31 locates at rim 27. Flange 31 projects
radially outward, defining an upward facing shoulder 33.
A generally concave downward facing shoulder 35 locates
above shoulder 33, defining an annular recess between
shoulders 33 and 35. Hub connector 23 has external
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threads 37 located above upper shoulder 35. Threads 37
are preferably of a multi-start type.

A collet connects wellhead housing 11 to hub connector 23.
The collet comprises a plurality of dog ring segments 39.

The segments 39 are individual arcuate members that when
placed around flange 31 make up a segmented ring. Dog
ring segments 39 have upper internal projections 41 and
lower internal projections 43. Upper internal projections
41 extend into the recess between shoulders 33, 35. Lower
projections 43 extend into engagement with shoulder 21 of
wellhead housing flange 19.

Referring now to Figure 2, each dog ring segment 39 has
on its lower end an external locking taper surface 45.
Locking taper surface 45 is a conical surface at a small
angle relative to vertical when dog ring'segments 39 are
in the locking position. An external recess 47 extends
above locking taper surface 45. A downward facing
retaining shoulder 49 locates at the upper end of external
recess 47. A release shoulder 51 is located a selected
distance above retaining shoulder 49. Release shoulder
51 is a conical exterior surface that is at a substantial
angle relative to the axis of hub connector 23, preferably
about 45 degrees when the dog ring segments 39 are in the
locked position.

An actuator ring 53 is employed to move dog ring segments
39 from the unlocked position shown on the right side of
Figure 1 to the locked position shown on the left side of
Figure 1. Actuator ring 53 is a solid cylindrical member
that surrounds the exterior of the dog ring segments 39.
Actuator ring 53 has an interior locking taper surface 55
at its lower end. Locking taper surface 55 is conical and
at the same angle as the locking taper surface 45 of the
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dog ring segments 39. Actuator ring 53 has a retaining
shoulder 57 that faces upward for engaging retaining
shoulder 49 of the dog ring segments 39. The distance
between the lower end of actuator ring 53 and the
retaining shoulder 57 is less than the axial extent of
recess 47 so as to allow engagement of the retaining
shoulders 57 and 49.

A plurality of release pins 59 extend through threaded
holes in actuator ring 53. Release pins 59 are located
radially relative to the axis of hub connector 23.
Release pins 59 are circumferentially spaced around
actuator ring 53. Release pins 59 will move between a
retracted position, shown in the Figures, to an inward
extended position in which the inner ends of release pins
59 engage the release shoulder 51. The inner ends of the
release pins 59 are shaped conically and at the same 45
degree angle as the release shoulder 51. When rotated
inward, release pins 59 will wedge the actuator ring 53
upward relative to the dog ring segments 39.

An antirotation means prevents rotation of actuator ring
53 relative to hub connector 23. The antirotation means
includes an antirotation pin 61 that secures into a
threaded hole in the exterior of hub connector 23. The
head of pin 61 locates in a vertical slot 63 formed in the
interior upper side of actuator ring 53. Moving actuator
ring 53 from the upper position shown on the right side
in Figure 1 to the lower position shown on the left side
in Figure 1 forces the lower ends of dog ring segments 39
inward to tightly clamp the hub connector 23 to wellhead
housing 11.

The drive means for driving the actuator ring 53 upward
and downward includes a drive nut 65. Drive nut 65 is a
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solid annular ring mounted to the threads 37 of hub
connector 23. Drive nut 65 will move from the upper
position shown on the right side in Figure 1 to the lower
position shown on the left side, preferably in about one-
fourth turn. The amount of rotation required is based
upon the number of separate threads employed with the
multi-start threads 37.

As shown more clearly in Figure 2, drive nut 65 has a
lower skirt 67 depending downward. Skirt 67 encircles an
upper edge portion of actuator ring 53. Actuator ring 53
has an external groove 69 extending circumferentially
around actuator ring 53 and spaced radially inward from
skirt 67. A plurality of retaining pins 71 extend through
skirt 67 and into groove 69, serving as an engagement
means for engaging drive nut 65 with actuator ring 53.
Retaining pins 71 retain the actuator ring 53 with the
drive nut 65, and cause the actuator ring to move up and
down as the drive nut 65 moves between the upper and lower
positions. The protruding end of each retaining pin 71
has a diameter or vertical extent that is much less than
the vertical extent of groove 69. This allows the
actuator ring 53 some vertical travel relative to the
drive nut 65. In the embodiment shown, the vertical
extent of the protruding end of each retaining pin 71 is
only about one-third the axial extent of groove 69.

The drive means for actuator ring 53 also includes a
plurality of load pins 73. Load pins 73 extend axially
through the drive nut 65. Each pin 73 engages an upper
end of actuator ring 53, and has a head 75 that protrudes
above drive nut 65. Load pins 73 are spaced
circumferentially around the drive ring 65 and are secured
in threaded holes 77 (Figure 1) in drive nut 65. Load
pins 73 will thus move from an upper position out of

i
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engagement with the upper end of actuator ring 53, as
shown on the right side of Figure 1, to a lower position
bearing against the actuator ring 53, as shown in Figure
2.

In operation, the connector will be assembled by placing
the dog ring segments 39 on the connector shoulders 33.
The actuator ring 53 is placed around the exterior of dog
ring segments 39, with the retaining shoulders 49 and 57
in engagement, as shown on the right side of Figure 1.
Drive nut 65 will be secured to threads 37, but kept in
the upper position as shown in the right side of Figure
1. Release pins 59 will be retracted. Load pins 73 will
be retracted as shown in Figure 1.

The operator places seal 30 on seat 17. The operator then
places the entire assembly on wellhead housing 11, as
shown on the right side in Figure 1. The operator then
rotates drive nut 65 from the upper to the lower position,
this rotation being one~fourth turn. This rotation causes
actuator ring 53 to move downward to an intermediate
position (not shown). In this intermediate position,
lower projection 43 will be engaging shoulder 21, but not
yet in full engagement. Also, in this intermediate
position. the upper end of actuator ring 53 will be in
abutment with the lower side of drive nut 65 because the
load pins 73 will still be retracted. Retaining pins 71
will be located at the lower end of groove 60. Drive nut
65 is preferably rotated by inserting a drive bar (not
shown) into a hole (not shown) located on the exterior of
drive nut 65, then rotating the drive nut 65 by using a
leverage of the drive bar.

The operator then utilises a wrench to tighten each of the
load pins 73. As the operator tightens down the load pins
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73, the load pins 73 will push the actuator ring 53
downward relative to drive nut 65 and to dog ring segments
39. This downward force +tightly wedges the lower
projections 43 into engagement with the wellhead housing
shoulder 21. The lower ends of the load pins 73 bear
against the upper end of the actuator ring 53. The
retaining pins 71 may be close to or in contact with the
upper end of groove 69 when the actuator ring 53 is in the
lower position. The retaining shoulder 57 will be located
below retaining shoulder 49. This is the position shown
on the left side of Figure 1. The assembly is now
completed. The locking taper of tapered surfaces 45 and
55 prevents any upward movement of actuator ring 53
relative to dog ring segments 39, independently of the
retaining force of drive nut 65.

If the operator wishes to release the connector assembly,
he will first unscrew the load pins 73. The operator then
rotates the release pins 59 inward. Release pins 59 bear
against the release shoulders 51. This breaks the locking
taper between the tapered surfaces 45, 55 and forces the
actuator ring 53 upward a slight distance relative to
drive nut 65 and to dog ring segments 39 to the
intermediate position. The axial extent of grooves 69
allows this vertical travel. Pins 71 will now locate at
the lower end of groove 69 once this wedging action due
to release pins 59 has been completed. The operator then
rotates drive nut 65 in reverse to move it to the upper
position. Retaining pins 71 will cause actuator ring 53
to move straight upward as drive nut 65 is rotated upward.

The retaining shoulder 57 will engage retaining shoulder
49 to pull the dog ring segments 39 out from wellhead
housing flange 19, as shown in Figure 2. As actuator ring
53 moves upward, a lower portion of actuator ring 53 will
locate in recess 47 of each dog ring segment 39. The
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operator then can pick up the hub connector 23 and along
with it the entire assembly.

The invention has significant advantages. The makeup and

5 breakout procedure is much faster than prior art types.
A connector is placed on the wellhead housing and partly
connected with just one-fourth turn of a drive nut. Then,
only the load screws need to be tightened to lock the
connector. No special tools are required.

10 .
While the invention has been shown in only one 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.
15
1)




10

15

20

25

30

35

nnm\ ﬁl’i\ﬁiﬁ‘ il

- .

A O

- 10 -

I claim:

1. In an apparatus for connecting upper and lower
tubular members together, the upper and lower tubular
members having upper and lower flanges, respectively, and
rims which abut each other, the apparatus including a
collet having an upper internal projection which engages
the upper flange and a lower internal projection which
engages the lower flange, an actuator ring in engagement
with the exterior of:the collet, drive means for moving
the actuator ring axially from an upper position in which
the lower internal projection is free to move outward, to
a lower position, moving the lower internal projection
inward into engagement with the 1lower flange, the
improvement comprising:

a tapered release surface formed on the exterior of
the collet; and

at least one threaded release pin extending through
a threaded hole formed in the actuator ring for engagement
with the release surface when the release pin is rotated
inward, to pry the actuator ring upward from the lower
position when it is desired to release the collet from the
lower flange.

2. - The apparatus according to claim 1 wherein the
release pin extends radially through the actuator ring.

3. The apparatus according to claim 1 wherein:

the collet has an external downward facing retaining
shoulder located below the release surface; and

the actuator ring has an internal upward facing
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retaining shoulder located a selected distance below the
downward facing retaining shoulder while the actuator ring
is in the lower position, and which engages the downward
facing retaining shoulder when the collet is in the upper
position.

4. The apparatus according to claim 1, wherein the drive
means comprises:

a rotatable drive nut secured to external threads
formed on an exterior of the upper tubular member for
movement between the upper position and a lower position;

engagement means between the drive nut and the
actuator ring for causing the actuator ring to move
ax_ially in response to axial movement of the drive nut;
and '

antirotation means for preventing rotation of the
actuator ring relative to the lower tubular member.

5. The apparatus according to claim 1, wherein the drive
means comprises:

a rotatable drive nut secured to external threads
formed on the exterior of the upper tubular member for
movement between an upper position and a lower position;

engagement means between the drive nut and the
actuator ring for causing the actuator ring to move
axially in response to axial movement of the drive nut,
and for allowing a selected amount of upward movement of
the actuator ring relative to the drive nut when the
release pin is rotated inward; and
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antirotation means for preventing rotation of the
actuator ring relative to the lower tubular member.

6. The apparatus according to claim 1, wherein the drive
means comprises:

a rotatable drive nut secured to external threads
formed on the exterior of the upper tubular member for
movement between an upper position and a lower position;

engagement means between the drive nut and the
actuator ring for causing the actuator ring to move
axially in response to axial movement of the drive nut;

a plurality of threaded load pins extending axially
through threaded holes in the drive nut into engagement
with the actuator ring to move the actuator ring downward
relative to the drive nut to the lower position after the
drive nut has reached its lower position;

the engagement means allowing a selected amount of
downward movement of the actuator ring when the load pins
are moved downward, and also allowing a selected amount
of upward movement of the actuator ring relative to the
drive nut when the release pin is rotated inward after the
load pins have bene moved upward from engagement with the
actuator ring; and

antirotation means for preventing rotation of the
actuator ring relative to the lower tubular nmember.

7. The apparatus according to claim 1, wherein the drive
means comprises:

a plurality of threaded lcad pins; and
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means for supporting the load pins axially on the
upper tubular member so as to allow downward movement of
the load pins relative to the upper tubular member into
engagement with the actuator ring by rotation of the load
pins relative to the upper tubular member.

8. In an apparatus for connecting upper and lower
tubular - members together, the upper and lower tubular
members having upper and lower flanges, respectively, and
rims which abut each other, the apparatus including a
collet having an upper internal projection which engages
the upper flange and a lower internal projection which
engages the lower flange, an actuator ring in engagement
with the exterior of the collet, drive means for moving
the actuator ring axially from an upper position in which
the lower internal projection is free to move outward, to
a lower position, moving the lower internal projection
inward into engagement with the lower flange, the drive
means comprising:

a rotatable drive nut secured to external threads
formed on the exterior of the upper tubular member for
movement between an upper position and a lower position;

engagement means between the drive nut and the
actuator ring for causing the actuator ring to move
axially in response to axial movement of the drive nut;
and

antirotation means for preventing rotation of the
actuator ring relative to the lower tubular member.

9. The apparatus according to claim 8, wherein the
engagement means comprises:
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an annular groove formed on the exterior of the
actuator ring; and

at least one retaining projection which locates in
the groove and extends inward from the drive nut.

10. The apparatus according to claim 8, further
comprising:

a plurality of threaded load pins extending axially
through threaded holes in the drive nut into engagement
with the actuator ring to move the actuator ring downwarad
relative to the drive nut to the lower position after the
drive nut has reached its lower position, the engagement
means allowing a selected amount of axial movement
relative to the drive nut.

11. The apparatus according to claim 8, wherein the
engagement means comprises:

an annular groove formed on the exterior of the
actuator ring; and

at least one retaining projection which locates in
the groove and extends inward from the drive nut; and
wherein the apparatus further comprises:

a plurality of threaded load pins extending axially
through threaded holes in the drive nut into engagement
with the actuator ring to move the actuator ring downward
relative to the drive nut to the lower position after the
drive nut has reached its lower position, the groove
having a greater axial extent than an axial extent of the
retaining pins for allowing a selected amount of axial
movement relative to the drive nut.
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12. The apparatus of claim 8, further comprising:

a tapered release surface formed on the exterior of
the collet; and

at least one threaded release pin extending through
a threaded hole formed in the actuator ring for engagement
with the release surface when the release pin is rotated
inward, to pry the actuator ring upward from the lower
position when it is desired to release the collet from the
lower flange.

13. In an apparatus for connecting upper and lower
tubular members together, the upper and lower tubular
members having upper and lower flanges, respectively, and
rims which abut each other, the apparatus including a
collet having an upper internal projection which engages
the upper flange and a lower internal projection which
engages the lower flange, an actuator ring in engagement
with the exterior of the collet, drive means for moving
the actuator ring axially from an upper position in which
the lower internal projection is free to move outward, to
a lower position, moving the lower internal projection
inward into engagement with the lower flange, the drive
means comprising:

a rotatable drive nut secured to external threads
formed on the exterior of the upper tubular member for
movement between an upper position and a lower position,
the drive nut having a depending skirt which extends
downward past an upper portion of the actuator ring,
defining opposed mating cylindrical surfaces;

an annular groove located in one of the mating
cylindrical surfaces, the groove having an axial extent;
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a plurality of retaining pins located in the other
of the mating cylindrical surfaces in engagement with the
groove, the retaining pins having an axial extent that is
less than the axial extent of the groove, the retaining
pins and the groove causing the actuator ring to move
axially in response to axial movement of the drive nut,
and allowing a selected amount of axial movement of the
actuator ring relative to the drive nut;

antirotation means for preventing rotation of the
actuator ring relative to the lower tubular member;

a plurality of threaded load pins extending radially
through threaded holes in the drive nut into engagement
with the actuator ring to move the actuator ring downward
relative to the drive nut to the lower position after the
drive nut has reached its lower position;

a tapered release surface formed on the exterior of
the collet; and

at least one threaded release pin extending through
a threaded hole formed in the actuator ring for engagement
with the release surface when the release pin is rotated
inward, to pry the actuator ring upward from the lower
position when it is desired to release the collet from the
lower flange.

14. The apparatus according to claim 13, wherein the
release pin extends radially through the actuator ring.

15. The apparatus according to claim 13, wherein:

the collet has an external downward facing retaining

. shoulder located below the release surface; and

$P1332.P3

heet Has Been Replaced 9 February 1994

TR



U

10

15

20

25

30

35

This Sheet Has Been Relilaced

AN

-17 -

the actuator ring has an internal upward facing
retaining shoulder located a selected distance below the
downward facing retaining shoulder while the actuator ring
is in the lower position, and which engages the downward
facing retaining shoulder when the collet is in the upper
position. '

16. A method for connecting together upper and lower
tubular members, comprising:

providing the upper and lower tubular members with
upper and lower flanges, respectively, and rims which abut
each other;

providing a collet with an upper and lower internal
projections;

placing an actuator ring in engagement with the
exterior of the collet;

securing a drive nut to external threads formed on
the exterior of the upper tubular member;

securing a plurality of threaded load pins axially
through threaded holes in the drive nut and positioning
the load pins in an upper position;

placing the rim of the upper tubular member on the
rim of the lower tubular member; then

rotating the drive nut to move the drive nut and the
actuator ring downward, while preventing rotation of the
actuator ring, causing the lower projections of the collet
to move inward into engagement with the lower flange; then
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rotating the load pins downward relative to the drive
nut, pushing the actuator ring downward relative to the
drive nut to a lower position.

17. The method according to claim 16, further comprising:

providing a tapered release surface on the exterior
of the collet;

providing at least one threaded release pin extending
through a threaded hole formed in the actuator ring; then
to release the connection between the upper and lower
tubular members;

rotating the load pins upward toward the upper
position; then

rotating the release pin inward into engagement with
the release surface to pry the actuator ring upward from
the lower position; then

rotating the drive nut upward, drawing the actuator

ring upward, and allowing the lower projections of the
collet to spring outward.
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