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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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1¢ Field of the invention This invention relates in general to devices
for connecting two tubul ar nmenbers together, and in particular to a

mechani cal 'y | ocked wel I head connector. 2. Description of the Prior Art
In the oil industry, a well will comonly.,have a wel | head housing extending
uEward fromthe well. Pressure control eqdi prrent during drilling, or a

chri st mas

SUMMARY OF THE INVENTION

In this invention, the wellhead connector includes a

collet which comprises a plurality of separate dog ring
5 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
10 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
15 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
20 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

25 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
30
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
35 the assembly in an unlocked position on the wellhead
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tree akter drilling, nounts to the upper end of the well head housing. A

wel | head connector will connect the pressure control equipnment or tree to

t he wel | head housi ng. Typi cal ly, the well head housi ng has an upper rim
and a seal seat |ocated at the upper rim .Jhe wellhead connector body has a
rimthat abuts the rimof the well head housi ng. The seal seals between the
hub connector body and the wel | head housing. Generally, the well head
connector for use during drilling is large and hydraulically actuated. A

pi ston when supg|k¢hgw th fluid will nove a cam or

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

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figqure 1, wellhead housing 11 is

i0 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

15 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.

20 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

25 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.

30
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
35 shoulders 33 and 35. Hub connector 23 has external
Tl



actuat er sl eeve downward, forcing dogs into grooves fornmed on the well head
housi ng. The wel | head connector for production need not be as |arge. Sone
utilize clanps without the need for hydraulic actuation. Qthers are
hydraulically actuated, simlar to the type used for drilling. Wile the
prior art connectors serve sufficiently we I, inproverments in sinmplicity,
size and ease of installation are desirable. SUMMARY OF THE | NVENTI ON

In this invention, the well head connector includes a collet which conprises

a 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.

5 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

10 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

15 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

20 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

25 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
30 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
35 at the same angle as the locking taper surface 45 of the
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plrural sty of separate dog ring segnents. The wel | head connector and
wel | head abut each other, with the well head connector being an upper
tubul ar nenber and the well head a | ower tubular nenber. Each has a fl ange.
The coll et has an upper internal projection that engages the upper flange
and a lower internal projection that engédgé'the | ower fl ange. An
actuating ring noves axially, forcing the lower end of the collet into
engagenment with the |ower flange. The actuating ring is driven downward by

a rotatabl e driug Qihg Hagmlnbke 33l Igediueatepisg wehggpsrr&eg%%gl

menber. Load pin h the aging an u
of the actuat,ﬁgoulder 57 tha faces upward for engaglmg retalnlng

shoulder 49 of the dog ring segments 39. The distance
between the lower end of actuator ring 53 and the

5 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
10 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
15 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
20 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

25 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

30 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
35 and downward includes a drive nut 65. Drive nut 65 is a
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rtng. Once the drive nut is in the |ower position, the |oad pins are
rotated downward relative to the drive nut, pushing the actuating ring to
the | ower position. Threaded rel ease pins extend radially through the
actuating ring for engagenent with a tapergd shoul der on the collet.
Rotating the rel ease pins -

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-

5 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
10 1lower 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
15 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
20 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
25 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
.30 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
35 pins 73 will thus move from an upper position out of
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-2 - tnward wedges the actuating ring upward. This frees the drive nut to
be rotated upward to release the collet fromthe | ower tubular nenber.
BRI EF DESCRI PTI ON OF THE DRAW NGS

-7 -

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
10 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.
15 .
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,
20 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
25 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
30 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
35 load pins 73. As the operator tightens down the load pins
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FFG 1:is a vertical sectional view of a wellhead connector constructed in
accordance with this invention, with the right side show ng the assenbly in
a | ocked position on a well head housing, and the | eft side show ng the
assenbly in an unl ocked position on the well head housi ng. FIG 2 is an
enl arged quarter sectional view of the vel§ Head connector of FIG 1,

showi ng the wel |l head connector in the | ocked position.

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
5 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
10 Dbelow 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
15 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
20 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
25 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
30 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
38 locate in recess 47 of each dog ring segment 39. The
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 1, well head
housing 11 is conventional. It is a |arge | ower tubular nenber that extends
vertically upward fromthe well. \Wellhead housing 11 may be located at the
surface, or it may be subsea. Wllhead hoysing 11 has an axial bore 13. A
rimi15 is located at the upper end of wellhead housing 11. A tapered seat
17 extends around the inner dianmeter of rim15. An external flange 19
extends radially outward fromrim 15. Wl l head flange 19 defines a downward

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)




ahd outmara"facing conical—shoul der 21. A wel | head or hub connector 23
connects to sing 11. Hub connector 23 is an upper tubular
menber haV| '!EMBMZS that is coaxial with bore 13 but of a

smal | er dlanetev I'tn di ment shown. hn_the enbodi mrent shown, a
christmas tree (not shown) will bolt to ht8 Connector 23 t hrough bolt hol es

(not shown) extending into hub connector 23. Hub connector 23 has a
downward facing rim27 that abuts well head housing rim15. Hub connect or

I claim:

1. In an apparatus for connecting upper and lower
tubular members together, the upper and lower tubular
5 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
10 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
15 improvement comprising:

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

20 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

25 lower flange.

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

30 3. The apparatus according to claim 1 wherein:

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

35 the actuator ring has an internal upward facing

nnm\ M’i\i’ﬁﬁ‘ il
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28 has- a conical seat 29 at rim27. A seal 30 seals between seats 17 and
29. A flange 31 locates at rim27. Flange 31 projects radially outward,
defi ni ng aElmmm ' houl der 33. A generally concave downward facing
shoul der 3 Emlﬂmhoul der 33, defining an annul ar recess between
shoul ders 33 ahd 85." Hib eonnector 23 h3sldxfernal threads 37 |ocated above

upper shoul der 35. Threads 37 are preferably of a nulti-start type. A
coll et connects well head housing 11 to hub connector 23. The coll et

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
5 position.

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

10 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
15 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
20 actuator ring relative to the lower tubular member.

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

25 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
30 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
35
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conprises—a—plurality of dog ring segnents 39. Segnents 39 are individua

ar cua t hat when placed around flange 31 nmake up a segnented ring.
Dog r]ﬂ“ﬁ@ﬁ@” ﬂmave upper internal projections 41 and |ower internal
proj ec i i nt er nal projectigni24l extend into the recess

bet ween shoul ders 33, 35. Lower projectionS 43 extend into engagenent wth

shoul der 21

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
5 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;

10 _

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;

15 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;

20

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

25 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
30 actuator ring relative to the lower tubular nember.

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

35 a plurality of threaded locad pins; and
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g flange 19. Referring nowto FIG 2, each dog

r|ng S |ts | oner end an external |ocking taper surface 45.
Locki n$ﬂm ﬂﬁl;ﬂ“S is a conical surface

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

5 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
10 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
15 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:
20
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;

25 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

30 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:
35
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at a small _angle relative to vertical when dog ring segnents 39 are in the
| ocked position. An external recess 47 extends above | ocking taper surface
45. A d(immmﬂulmlml ai ni ng shoul der 49 | ocates at the upper end of

ext ernal Hlm ease shoul der s | ocated a sel ected di stance
above ret'ai fii n§ shoul der 49. Rel ease shou} 51 is a conical exterior
surface that is at a substantial angle relatlve to the axis of hub
connector 23, preferably about 45 degrees when the dog ring segnents 39 are
in the | ocked positi@nann Y34 E" fdried30hS 3! g ring

12
segnents 39 fromthe un gk glq%éltlon shown on the right 5|§% #eFI l1to
the | ocked post¢tegtor ring; and

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

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

10 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

15 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:
20
an annular groove formed on the exterior of the
actuator ring; and

at least one retaining projection which locates in
25 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
30 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

35 movement relative to the drive nut.
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shown on the left side of FIG 1. Actuator ring 53 is a solid cylindrical
menber that surrounds the exterior of the dog ring segnents 39. Actuator

ring m ﬂﬂg “ | ocki ng taper surface 55 at its | ower end. Locking
t aper Emrull ical and at the sage angle as the | ocking taper
surface* 4F oft t Be 8og*ring segnents 39. Acfuator ring 53 has a retaining
shoul der 57 that faces upward for engagi ng retaining shoul der 49 of the dog
ring segnments 39. The di stance between the | ower end of actuator ring 53

and the retai njag shgul nga%thé bgsg1kBans!, hguﬁh@k e6hpPisQhgtecess 47 so

as to all ow engagenent of the retaining shodl

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

10 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
15 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
20 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
25 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,

30 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
35 cylindrical surfaces, the groove having an axial extent;
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37 and 49. A plurality of release pins 59 extend through threaded hol es
in actuator. ring 53. Release pins 59 are |located radially relative to the

axi s of mwmnmlﬂwﬂmﬁm Rel ease pins 59 are circunferentially spaced
around a Rel ease pins 59%%# nove between a retracted
posi tion, *shbwt i ! tfe figures, to an ihwat d extended position in which the

I nner 'ends of release pins 59 engage the rel ease shoul der 51. The inner
ends of the release pins 59 are shaped conically and at the sane 45 degree

angle as the rel ease q{ 5& élgl? 1ﬁ9ﬁ8t S.dinén‘i‘.@li:gte&el 622 ePidther® W ||

wedge the actuator Ti %
of the mating cyllndrlcal 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

5 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;

10 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

15 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
20 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

25 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
30 release pin extends radially through the actuator ring.

15. The apparatus according to claim 13, wherein:

the collet has an external downward facing retaining
35 . shoulder located below the release surface; and
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to the dog ring segnents 39. An antirotation nmeans prevents rotation of
act uat llmlmu‘mumnve to hub connector 23. The antirotation neans
includgu | n pin 61 that secures into a threaded hole in the
exterior of hub %torfnedtor 23. The head of,pin 61 locates in a vertical slot
63 fornmed in the interior upper side of'a%fdétor ring 53. Mving actuator

ring 53 fromthe upper position shown on the right side in FIG 1 to the
| ower position shown on the left side of FIG 1 forces the | ower ends of

dog Ting segments 3§ i nuahtiabd | Pk HilATBn! NEWhLONGERHEE Fadthg

wel | head housing 11.
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

5 facing retaining shoulder when the collet is in the upper
position. '

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

10 .
providing the upper and lower tubular members with
upper and lower flanges, respectively, and rims which abut
each other;
15 providing a collet with an upper and lower internal
projections;
placing an actuator ring in engagement with the
exterior of the collet;
20

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

securing a plurality of threaded load pins axially
25 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

30
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

35
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The dvive—+eans—tor—driving the actuator ring 53 upward and downward

I ncl udes |ve nut 65 is a solid annular ring nounted to
the t _hrea{ &“ Eﬂ ector 23. Drive nut 65 will nove fromthe upper
position: ight side in FIG to the | ower position shown on
the left S|de preferably in 1

rotating the load pins downward relative to the drive
nut, pushing the actuator ring downward relative to the
drive nut to a lower position.

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

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

10 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;

15 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
20 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.
25
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-4- about one-fourth turn. The anmount of rotation required is based upon
the nunber of separate threads enployed with the multi-start threads 37.
As shown nore clearly in FIG 2, drive nut 65 has a |ower skirt 67

dependi ng downward. Skirt 67 enC|rcIes an gpper edge portion of actuator
ring 53. Actuator

ABSTRACT OF THE DISCLOSURE

A connector assembly connects a hub connector to a

wellhead housing by utilising a collet. The collet has

5§ an upper internal projection that engages the hub

connector and a lower internal projection that engages the

flange on the wellhead housing. An actuator ring moves

the collet from an unlocked to a locked position, the

actuator ring moving axially. A drive nut, when rotated,

10 will move the actuator ring downward. Load screvws

extending through the drive nut force the actuator ring

further downward after the drive nut has reached its lower

position. Release pins extending through the actuator

ring, when rotated inward, will pry against a release

15 surface to move the actuator ring upward relative to the
drive nut.

B —
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Fing HS3 has an external groove 69 extending circunferentially around
actuator ring 53 and spaced radially inward fromskirt 67. A plurality of
retaining pins 71 extend through skirt 67 and into groove 69, serving as an
engagenent means for engaging drive nut 65 with actuator ring 53. Retaining
pins 71 retain the actuator ring 53 wwth the drive nut 65, and cause the
actuator ring 53 to nove up and down as the drive nut 65 noves between the
upper and | ower positions. The protruding gA@ of each retaining pin 71 has
a dianeter or vertical extent that is nmuch |less than the vertical extent of
groove 69. This allows the actuator ring 53 sone vertical travel relative
to the drive nut 5. In the eﬂbodlnent shomn the vertical extent of the
protrudi ng end of Fegach retai B/ ng qgn -
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only -about one-third the axial extent of groove 69. The drive neans for
actuator ring 53 also includes a plurality of |oad 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 circunferentially around the drive ring 65 and are
secured in threaded holes 77 (FIG 1) in drive nut 65. Load pins 73 w |

t hus nove from an upper position out of e é%nent with the upper end of
actuator ring 53, as shown on the right side of FIG 1, to a |ower position
beari ng agai nst the actuator ring 53, as shown in FIG 2.
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MECHANICALLY LOCKED WELLHEAD CONNECTOR

BACKGROUND TO THE INVENTION
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.

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
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 housiné.

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
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
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.

Tris is the 1
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The operator pl aces seal 30 on seat 17. The operator then places the entire
asSenbly on wel | head housing 11, as shown on the right side in FIG 1. The
operator then rotates drive nut 65 fromthe upper to the | ower position,
this rotation being one-fourth turn. This rotation causes actuator ring 53
to nove downward to an internediate position (not shown). In this
I nternmedi ate position, |ower projection-48 wmill be engagi ng shoul der 21,
but not yet in full engagenent. Al'so, in this internediate position, the
upper end of actuator ring 53 will be in abutnent with the | ower side of
drive nut 65 because the load pins 73 wll still be retracted. Retaining
pins 71 will be |ocated at t h8UMMABK OFJTHE JNVENIION Drive nut 65 is
preferably rotated by inserting a drive bar (not
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
menmber. 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 1is 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

This is the replacement sheet
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shown) into a hole (not shown) |ocated on the exterior of drive nut 65,
then rotating the drive nut 65 by using a | everage of the drive bar. The
operator then utilizes a wench to tighten each of the load pins 73. As the
operator tightens down the |oad pins 73, the load pins 73 will push the
This is the replacenent sheet
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housing.

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

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 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 sfialler diameter in the embodiment shown. In the
embod;ment shown, a christmas tree (hot 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

is is H ement sheet
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-5- actuator ring 53 downward relative to drive nut 65 and to dog ring

ségnents 39. This downward force tightly wedges the | ower

projections 43

i nto engagenent with the well head housi ng shoul der 21. The | ower ends of

the | oad pins 73 bear

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. anqle as the locking taper surface 45 of the

This is the replacememt
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agai nst the upper end of the actuator ring 53. The retaining pins 71 may be
cfose 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 | ocated
bel ow retai ning shoul der 49. This is the position shown on the |left side of
FIG 1. The assenbly is now conpl eted. The | ocking taper of tapered
surfaces 45 and 55 prevents any upward_mvenent of actuator ring 53
relative to dog ring segnents 39, independently of the retaining force of
drive nut 65.  If the operator wi shes to rel ease the connector assenbly,
he will first unscrew the |l oad pins 73. The operator then rotates the

rel ease pins &8ginimgdsegments 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

- s - vmauement sheet
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Rel ease pins 59 bear against the rel ease shoulders 51. This breaks the

| ocki ng 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
segnents 39 to the internediate position. The axial extent of grooves 69
allows this vertical travel. Pins 71 will now | ocate at the | ower end of
groove 69 once this wedging action due Logrel ease pins 59 has been

conpl eted. The operator then rotates drlve nut 65 in reverse to nove it to
t he upper position. Retaining pins 71 will cause actuator ring 53 to nove
straight upward as drive nut 65 is rotated upward. The retaining shoul der
57 will engagsoldtiai anmglahonliter WOuhtefultdo t BRedathrdails S8YNEsE Sh3dd out

from wel | headcﬁ?ﬁ’x%ic@grf lﬁ].ge %%‘iv%s S&‘QW’H nwfifi m<2:'ve 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 wvertical

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. FEach 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 fing 65 and are secured
in threaded holes 77 (Figure 1) in drive nut 65. Load
plns 73 will thus move from an upper position out of

This is the replacement sheet
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As actuator ring 53 noves upward, a | ower portion of actuator ring 53 wll

| ocate in recess 47 of each dog ring segnent 39. The operator then can pick
up the hub connector 23 and along with it the entire assenbly. The

i nvention has significant advantages. The nakeup and breakout procedure is
much faster than prior art types. A connector is placed on the well head
housing and partly connected with just one-fourth turn of a drive nut.

Then, only the |l oad screws need to be tightened to | ock the connector. No
special tools are required.

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 plns 73. As the operator tightens down the load pins
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Wil e the invention has been shown in only one of its fornms, it should be
apparent to those skilled in the art that it is not so limted, but is

susceptible to various changes Wthout departing fromthe scope of the
i nventi on.

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 6% 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

This is the replacement sheet
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1. In an apparatus for connecting upper and | ower tubul ar nenbers together,
conprising: upper and | ower tubul ar nenbers havi ng upper and | ower fl anges,
respectively, and rins which abut each other, the apparatus including a

operator then can pick up the hub connector 23 and along
with it the entire assembly.

The invention has significant advantages. The makeup and
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.

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.
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coll et having an upper internal projection which engages the upper flange
ad a Iomer_LnLe%ﬁar’DrOJectlon whi ch engages the | ower flange, an actuator

ring in en exterior of the collet, drive neans for noving
t he act uat‘( ﬁ rom an upper position in whi ch the | ower
I nt er nal 1 nu|55frée to nove outward, to a |ower position, noving

the lower internal projection inward intqgengagenent with the | ower flange,

t he i nmprovenent conpri sing: a tapered rel ease surface fornmed on the
exterior of the collet; and at | east one threaded rel ease pin extending
t hrough a threaded hole formed in

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 lower 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:

X

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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the actuator ring for engagenent with the rel ease surface when the rel ease
pinis rotated i rd,—te-pry the actuator ring upward fromthe | owner
position when it is deE! red to release the collet fromthe | ower flange.

2. The \ l“m n g to claim1 wherein the rel ease pin extends
radiallj“’“‘
i

ator ring. 3. The apparatus according to
claim 1 wherei the collet has an exjgronal downward facing retaining
shoul der | ocated bel ow

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
movenent 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
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.

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

This is the replacement sheet
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t he rel ease surface; and the actuator ring has an internal upward facing
retaini ng shoul der |ocated a sel ected di stance bel ow the downward faci ng
ret ai nng shoutder—whitetheactuator ring is in the | ower position, and

whi ch engag ' f aci ng retaining shoul der when the collet is in
t he upper pﬁgu ! “ﬂ"ﬂ‘ I 4. The apparatus according to claim1,

wherein the anSsCoO#Apri ses: - 12 -

~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 member.

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

a plurality of threaded load pins; and
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a rot atabl-e—drivenut——secured to external threads forned on the exterior of

the up r for novenent between and upper position and a
| ower §ﬁi& ﬂ@ﬁlﬂm\‘[m&gemnt means between the drive nut and the actuator
ring fof} a uator ring to nove axially in response to axi al
novenent of the drive nut; and antirotation neans for preventing

rotation of the actuator ring relativestqsthe |ower tubular nenber.

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 bosition, 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 c¢laim 8, wherein the
engagement means comprises:

TR
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S. The appaLaLus_acandLng_to cIa|n11 wherein the drive neans conpri ses:
| e drive nut secured to external threads fornmed on the exterior of

| ) ) D

- 14 -

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 B 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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-7- the upper tubul ar nenber for novenent between an upper position and a
I0mer position, ——engagerent  means between the drive nut and the actuator

“Tﬁlﬂi\ mﬂiuu i

- 15 -

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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actuator ring to nove axially in response to axial novenment of the drive
nut, and—for—attowng a sel'ected anmount of upward novenent of the actuator

ring rel at \ nut when the release pin is rotated i nward; and
anti rot at mﬂmnmwmuﬂaventl ng rotation of the actuator ring relative to
the | owgr-- at nenmser x 6. The apparatus according to claim1l
wherein the drive nmeans conpri ses: - 16 -

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
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a rotatable drive nut secured to external threads fornmed on the exterior of
t he upper_t novenent between an upper position and a | ower
posi tion; ns bet ween the drive nut and the actuator ring
for causi ngww ng to nove axially in response to axial novenent
of the dri . masplarality of threaded [oad pins extending axially

t hrough t hreaded holes in the drive nut=i¥t o engagenent with the actuator

ring to nove the actuator ring dowward relative to the drive nut to the
| ower position after the drive nut has

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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reached its | ower position; t he engagenent neans allow ng a sel ected

arount of downward moverent—of—the actuator ring when the load pins are
moved downward, and al ng a sel ected anount of upward novenent of

t he act uat or mm m\ the drive nut when the release pinis rotated
I nward after e been noved upward from engagenent with the
actuator ring; antlrotatlon neans fori®reventing rotation of the
actuator ring relatlve to the | ower tubul ar nenber. 7. The

apparatus according to claim1l wherein the drive neans

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 wupward 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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conpri ses: a plurality of threaded |oad pins; and means for
supporting the load pins axially on the upper tubular nenber so as to allow
downwar d novenent of the |load pins relative to the upper tubular nmenber
i nto engagenent with the actuator ring by rotation of the |oad pins
relative to the upper tubular nenber. 8. In an apparatus for
connecting upper and | ower tubul ar nenbers

- 19 -

MECHANICALLY LOCKED WELLHEAD CONNECTOR

ABSTRACT OF THE DISCLOSURE

A connector assembly 'connects a hub connector to a
wellhead housing by utilising a collet. The collet has
an upper internal projection that engages the hub
connector and a lower internal projection that engages the
flange on the wellhead housing. An actuator ring moves
the collet from an unlocked to a locked position, the
actuator ring moving axially. A drive nut, when rotated,
will move the actuator ring downward. Load screws
extending through the drive nut fdrce the actuator ring
further downward after the drive nut has reached its lower
position. Release pins extending through the actuator
ring, when rotated inward, will pry against a release
surface to move the actuator ring upward relative to the
drive nut.
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toget her, conprising: upper and | ower tubular nenbers having upper and
| ower fl anges, respectively, and rins which abut each other, the apparatus
i ncluding a collet having an upper internal projection which engages the
upper flange and a | ower internal projection which engages the |ower
flange, an actuator ring in engagenent with the exterior of the collet,
drive neans for noving the actuator ring axially froman upper position in
which the I ower internal projection is
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fee'to nove outward, to a | ower position, noving the |ower internal
pfojection inward into engagenent with the | ower flange, the drive neans
conpri si ng:
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a rotatable drive nut secured to external

o1 IS

threads formed on the exterior

of

t he upper tubul ar nmenber for novenent between an upper position and a | ower

posi tjon:

engagenent _nepans between the drive nut and the actuator ring

for caudiTmgs tIMEERGIASaBERN [ing to nove axially in response to axial novenent

of the drl ve RE'PL,ACEDd

act uat or
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MECHANICALLY LOCKED WELLHEAD CONNECTOR

ABSTRACT OF THE DISCLOSURE

A connector assembly connects a hub connector to a
wellhead housing by utilising a collet. The collet has
an upper internal projection that engages the hub
connector and a lower internal projection that engages the
flange on thé wellhead housing. An actuator ring moves
the collet from an unlocked to a locked position, the
actuator ring moving axially. A drive nut, when rotated,
will move the actuator ring downward. Load screws
extending through the drive nut force the actuator ring
further downward after the drive nut has reached its lower
position. Release pins extending through the actuator
ring, when rotated inward, will pry against a release
surface to move the actuator ring upward relative to the
drive nut.

| ————— e
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Figure 1
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9. The appﬁhﬁt‘ﬁé“%& ording to claim8, wherein the engagenent neans
conpri ses:* x&;ﬁg oove fornmed on the exterior of the actuator
ring; and qié‘t 0 retaining projection. which |ocates in the groove
and extend? Wwar d fromthe drive nut -1- 10. The apparat us
according to claim8, further conprising:
MECHANICALLY LOCKED WELLHEAD CONNECTOR

TOM P2 Jpae

BACKGROUND OF THE INVENTION
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.

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 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 wellbead
housing.

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 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
utilize 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.

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 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. Rotatmg..thc.xelea_sc pms v o
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a plurality of threaded | oad pins extending axially through threaded hol es
in the drirve nut into engagenent with the actuator ring to nove the
actuator ring downward relative to the drive nut to the | ower position
after the drive nut has reached its | owBr position, the engagenent neans
all owi ng a sel ected anount of axial novenent relative to the drive nut.

11. The appar dhward aedgesdhangtiating ting upvird. \Whix feées thehdrive mgbigdegotatedeans
conpri ses: upward to release the collet from the lower tubular member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 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 housing.

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

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 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 welthead 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 comical 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 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. 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
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an annul ar groove formed on the exterior of the actuator ring; and at
| east one:rretaining projection which |locates in the groove and extends
inward fromthe drive nut; and wherein the apparatus further conprises:
a plurality of threaded | oad pinns extemling axially through threaded hol es
in the drive nut into engagenent with the actuator ring to nove the
actuator ring GiQIKal fohdigHMidny€19.0 the drive nut to the [ower position
after the drive nut has reached its lower position, the groove having a
greater axial egb@hingndatod1G2X eadh YRR sehent B hasdPitsTowe daliap for
al lowi ng a selgehi10eRRE HperCdurtiot! &1 Locking taper surface 45 is a conical surface

at a small angle relative to vertical when dog ring segments 39 are in the

locked 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 FIG. 1 to the locked position
shown
on the left side of FIG. 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 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 S1. 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 fo 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 FIG. 1 to the lower position shown on the left side of FIG. 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 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 FIG. 1 to the lower position shown on the left side, preferably in
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novenent relative to the drive nut. 12. The apparatus according

to claim8, further conprising: a tapered rel ease surface forned on the
.exterior of the collet; and at | east one threaded rel ease pin extending
through a threaded hole formed in -4-

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 FIG. 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 53 to move
up and down as the drive nut 65 moves between the upper and lower positions.
The protruding end of cach 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 (FIG. 1) in drive nut 65. Load pins 73 will thus
move from an upper position out of engagement with the upper end of actuator
ring 53, as shown on the right side of FIG. 1, to a lower position bearing
against the actuator ring 53, as shown in FIG. 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 FIG. 1. Drive nut 65 will be secured
to threads 37, but kept in the upper position as shown in the right side of FIG.
1. Release pins 59 will be retracted. Load pins 73 will be retracted as shown in
FIG. 1.

The operator places seal 30 on seat 17. The operator then places the entire
assémbly on wellhead housing 11, as shown on the right side in FIG. 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 69. 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 put 65 by using a leverage of the drive bar.

The operator then utilizes a wrench to tighten each of the load pins 73. As
the operator tightens down the load pins 73, the load pins 73 will push the
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the actuator ring for engagement with the rel ease surface when the rel ease
pinis rotated inward, to pry the actuator ring upward fromthe | ower
posi ti on when

-5-

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 FIG. 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 FIG. 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 operator then can pick up
the hub connector 23 and along with it the entire assembly.

The invention has significant advantages. The makeup and 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.

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. )
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it is, desired to release the collet fromthe |ower flange. 13.

I n an ap1 “HMHHuﬂcmmgtl ng upper and | ower tubular nmenbers together,
conpri si r tubul ar nmenbers havi ng upper and | ower flanges
respectively’, dnd®ifs Which abut each-é6t-her, the apparatus including a
col | et haV|ng an upper internal projection whi ch engages the upper flange

and a | ower i ntieAmvs: IRMa@hecti on which engages the |ower flange, an actuator
ring in engagement with the exterior of the collet, drive neans for noving

the actuator axi @l dnyaph 5&%%%&@&@&@@@@@ tW¥ia€ feinbers| over
internal proj QS doﬁxpfxﬁxﬂ@ upPer HRY fowkd tibilaf meBers hhviNEhippRO&idiibwe, MOVi Ng
the I|over intejiigls Ry, 3hd rims which abut each other, the apparatus including a

collet havmg an upper internal projection which engages the upper flange and a
lower internal projection which engages the Iower 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 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] 2. The apparatus according to claim 1 wherein the release pin extends
radially through the actuator ring.

[*3] 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 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] 4. 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 betweén and 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.

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

a rotatable drive nut secured to extemal threads formed on the exterior of
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mmaran{«wth the lower flange, the drive neans conpri sing:
a rot am,ﬁmm ecured to external threads formed on the exterior of
t he up mm&,ﬁr for novenent between an upper position and a | ower
posi tion, % heé dmive n havi ng a depend¥rng skirt which extends downward
past an upper portion of the actuator ring, defining opposed mating
surfaces bet waheuppet ehbdRp arabadfosbvdmentibetweincnapperaiosition amigy lower an annul ar
groove | ocat ecbdsimo@ne of the mating surfaces, the groove having an axi al
extent;
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

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

[*6] 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 been moved -
upward from engagement with the actuator ring; and antirotation means for
preventing rotation of the actuator ring relative to the lower tubular member.

[*7] 7. The apparatus according to claim 1 wherein the drive means
comprises:

a plurality of threaded load pins; and

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] 8. In an apparatus for connecting upper and lower tubular members
together, comprising: 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
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a pl ural of reta| ning pins located in the other of the mating surfaces
in engag wm , umun,oove t he retaining pins having an axi al extent
that is extent of the groove, the retaining pins and
t he groove causi ng t e Actuator ring to8move axially in response to axial
novenent of the drive nut, and allow ng a sel ected anount of axial novenent
of the actuat dteerto lng)veehtaﬂaidymamwehposﬁﬁdnymoviugthelowarinﬁenmtprbjwﬁmeans for
prrert\;enti ng r otifwardrintofengdgeman withtthe lowienflange,| the tree means bemprizivgr t ubul ar
nmenber ;
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] 9. 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.

[*10] 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
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
axial movement relative to the drive nut.

[*11} 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.

[*12] 12. The apparatus according to 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
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a pluralit Ioad pins extending axially through t hreaded hol es
in the drlﬂml'!ﬁmw ment with the actuator ring to nove the
actuator ring ive to the drive nut to the | ower position
after the drive nut has reached its | ower position; a tapered rel ease
surface forned on the exterior of the collet; and at | east one threaded
rel ease pin exheaduay ringrfotigigagentehi wisivl the réledse svrfacorwlieri the rdd@seapinuat or ring
f or engagenentiswatitbd invard; e g ske Stuafon cisg wheard tiioe the [lavecs @ogifion when

it is desired to release the collet from the lower flange.

[*13] 13. In an apparatus for connecting upper and lower tubular members
together, comprising: 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 surfaces between
said depending skirt and said actuator ring;

an annular groove located in one of the mating surfaces, the groove having an
axial extent;

a plurality of retaining pins located in the other of the mating 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 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; °

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

[*15] 15. The apparatus according to claim 13 wherein:
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is rotated inward, to pry the actuator ring upward fromthe |ower position
when It Imummm“"m I ease the collet fromthe [ ower flange.
14. The m”u ng to claim 13, wherein the rel ease pin extends
radi al Iy % hffou§h the® actuator ring. -10- 15. The apparatus accordi ng
to claim13 wherein:

the collet has an external downward facing retaining shoulder located below

the release surface; and 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 coliet is in the upper position.

[*16] 16. A method of 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

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] 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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- 10 - the collet has an external downward facing retaining shoul der
| ocat'ed bel ow the rel ease surface; and the actuator ring has an internal
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shoul der located a sel ected distance bel ow the downward facing-retaining
shoul der while the actuator ring is in the | ower position, and which
engages the downward facing retaining shoul der when the collet is in the

upper position. 16. A nethod of connecting together upper and
| ower tubular menbers, conprising: provi di ng the upper and | ower tubul ar
menbers with upper and | ower flanges, respectively, and rins which abut
each ot her, providing a collet with an upper -and | ower internal

proj ections; -2 -
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1. Inan apparatus for connecting upper and lower tubular members
together, comprising: 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 project:on is
free to move outward, to a lower position, moving the lower internal pro]ectxon
inward into engagement with the lower 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 désired 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 coliet has an external downward facing retaining shouider located below
the release surface; and

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.

4. 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 betweén and upper position and a lower
position;

engagement means between the drive niut 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.

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



menber, then--—rotating the drive nut to nove the drive nut and the

agtuator rin downvvard whi |l e preventing rotation of the actuator ring,
causing t ﬂ ons of the collet to nove inward into enga
withthel}luuil;I Ll n rotating the load pins dovﬁﬁfﬁMEWg%’?ﬂ
the drive nut, pus i'ng the actuator ri ng7 downward rel ative t BN e nut
to.a | ower position. 17. The method according to claim16,
further conpri Shé'Gpper tubular meéniber 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 aliowing a selected amount of upward movement of the actuator ring
relative to the drive nut when the release pin is rotated inward; and

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 been moved
upward from engagement with the actuator ring; and antirotation means for
preventing rotation of the actuator ring relative to the Jower tubular member.

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

a plurality of threaded load pins; and

means for supporting the load pins mnally on the upper tubular member so as
to allow downward movement of the Ioad | pms 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 iower tubular members
together, comprising: 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



providing.a tapered release surface on the exterior of the collet;
pr.ovi ding at | east one threaded rel ease pin extending through a threaded

hoI é fornﬁﬂlﬂ”"lﬂlﬂ'lﬁﬂmuﬂlﬁ ring; then to release the connection befygaen
t he upper menber s, rotating the | oad pn M
toward the' upper p05| i oh; then rotagi.ng the rel ease pi

engagenent with the rel ease surface to REPLAW&{&&T

free to move outward, to a lower position, moving the lower intemnal 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:

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
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
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 extendmg 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.

12. The apparatus according to 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



pry the actuator ring upward fromthe | ower position, then rotating the

drive PUt upward, drawi ng the actuator ri ng upward, and all ovm'ang"i{‘] wer
proj ectirons o ri ng outwar 0
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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, comprising: 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 intemal projection which engages the upper flange and a
lower intemnal 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 intemal 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 surfaces between
said depending skirt and said actuator ring;

an annular groove located in one of the mating surfaces, the groove having an
axial extent;

a plurality of retaining pins located in the other of the mating 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 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; °

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:
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the collet has an external downward facing retaining shotlder located below

the release surface; and 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 coliet is in the upper position.

_ 16. A method of 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

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 fhe 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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ABSTRACT

MECHANICALLY LOCKED WELLHEAD CONNECTOR

A connector assembly connects a hub connector to a wellhead
housing by utilizing a collet. The collet has an upper internal
projection that engages the hub connector and a lower internal
projection that engages the flange on the wellhead housing. An
actuator ring moves the collet from an unlocked position, the
actuator ring moving axially. A drive nut, when :rotated, will
move the actuator ring downward. Load screws extending ‘through
the drive nut force the actuator ring further downward after the
drive nut has reached its lower position. Release pins extending
through the actuator ring, when rotated inward, will pry against
a release surface to move the actuator ring upward relative to
the drive nut.

Figure. 1



