-1

_ VELLHEAD CONNECTOR 0 8 OCT 1997 BACKGROUND OF THE | NVENTI &1 ™
of the Invention This |nvent|on rel ates i n general

members toget her, and

W B N 0 AWM

N NN NN NNNBRRBRBB B B BB
N O W A WN MO WO NN AWN PO

WELLHEAD CONNECTOR
BACKGROUND OF THE INVENTION
1. Field of the inventiop:

This invention relates in general to connecting
tubular members together, and in particular to an
apparatus and method for connecting a starter head to
surface - casing of a well.

2. Description of the Prior Art:

When drilling an oil or gas well, surface casing
will be set. The upper end of the surface casing will
often protrude above the surface. A starter head may be
mounted to the upper end of the surface casing. Pressure
equipment, such as valve spools, will be mounted to the
starter head. '

Starter heads are connected to casing by various
techniques, such as welding, threading, hydraulic
crimping, and mechanical slips. Hydraulic crimping
requires expensive, specialized equipment. Welding is
time consuming and may leak if not done properly. On
offshore platforms, welding may be prohibited. Also, at
times, the starter head will be a temporary head and will
need to be removed at a later date.
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in.particular to an apparatus and nethod for connecting a starter head to
surface casing of a well. 2. Description of the Prior Art Wien drilling an
oil- or gas well, surface casing will be set. The upper end of the surface
casing will often protrude above the surface. A starter head may be nounted
to the upper end of the surface casing. Pressure equipnent, such as

1 SUMMARY OF THE INVENTION

2

3 In this invention, the tubular head has an annular
4 recess that encircles the well conduit casing. An
5 annular housing locates in the recess of the head. The
6 housing carries gripping means, preferably slip segments.
7 The segments will move between a retracted position and
8 a gripping position, in gripping engagement with the
9 casing.

10 The gripping segments have exterior wedge surfaces.
11 The head and the housing have aligned holes which also
12 align with the wedge surfaces of the gripping segments.
13 Lock pins will insert through the holes into engagement
14 with the wedge surfaces for moving the gripping segments
15 to the gripping position.

16 A cam surface is formed on the exterior of the -
17 housing which supports the segments. The cam surface
18 enables the housing to be forced downward relative to the
19 gripping segments after the lock pins are removed, if it
20 is desired to remove the starter head. After the lock
21 pins have been removed from engagement with the gripping
22 segments, the starter head is picked up a short distance
23 to align the holes in the starter head with the cam
24 surface. The same lock pins then are reinserted to
25 engage the cam surface to wedge the housing downward.-
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val.ve spools, will be nmounted to the starter head. Starter heads are
connected to casing by varioeous techni ques, such as wel di ng, threading,
hydraul i c crinping, and nechanical slips. Hydraulic crinping requires
expensi ve, specialized equipnment. Welding is tinme consuming and may | eak if
not done properly. On offshore platforns, welding may be prohibited. Al so,
at tines, the starter head will be a tenporary head and will need to be
removed at

1 BRIEF DESCRIPTION OF THE DRAWINGS
2
3 Figure 1 is a quarter sectional view of a wellhead
4 connector constructed in accordance with this invention,
S and shown on a wellhead but prior to the set position.
6
7 Figqure 2 is another quarter sectional view of the
8 connector of Figure 1, and showing the connector in the
9 set position.
10
11 Figure 3 is a reduced sectional view of the
12 connector of Figqure 1, showing one step in a process of
13 removing the head of the connector.
14
15 Figure 4 is another reduced sectional view of the
16 connector of Figure 1, showing another step in removing
17 the head. '
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a later date. SUMVARY OF THE INVENTION In this invention, the tubular head
has an annul ar recess that "encircles the well condui t casing. An annul ar
housi ng | ocates in the recess of the head. The housing carries gripping
means, preferably slip segnents. The segnments will nove between a retracted
position and a gripping position, in gripping

1 DETAILED DESCRIPTION OF THE INVENTION

2

3 Referring to Figure 1, the well will have an upward
4 extending conduit or casing 11. Casing 11 has a bore 13
5 with a longitudinal axis. Casing 11 will be cut at its

6 upper end, leaving a circular rim 15.

7 A starter head 17 is shown placed over casing 11.
8 Starter head 17 is a tubular member which will support

9 additional equipment (not shown) on its upper end, such
10 as valve spools. Head 17 has an axial bore with a
11 reduced diameter section 19 of slightly larger diameter
12 than the outer diameter of casing 11. An annular recess
13 21 is located in the axial bore below reduced diameter
14 section 19. Recess 21 has a larger diameter than reduced
15 diameter section 19, and extends to the lower end of head
16 17. A shoulder 23 locates at the upper end of reduced
17 diameter bore 19. Shoulder 23 lands on'top of rim 15.
18 Seals 24, shown to be elastomeric, are located in
19 reduced diameter bore section 19 for sealing against
20 casing 13.
21 A housing 25 is carried inside recess 21. Housing
22 25 is a solid metal ring having two conical interior
23 surfaces or bowls 27, one above the other. Conical
24 surfaces 27 face upward and inward. Housing 25 also has
25 an exterior upward and outward facing cam surface 29 on
26 its upper end. Cam surface 29 is also a conical surface.
27 Housing 25 has an inner diameter above conical surfaces
28 27 that is slightly greater than the outer diameter of
29 casing 11. Housing 25 has an outer diameter that is
30 slightly smaller than the inner diameter of recess 21. ’
31 Head 17 is axially movable relative to housing 25.
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engagenent with the casing. The gripping segnents have exterior wedge
surfaces. The head and the housing have aligned hol es which also align with
t he- wedge surfaces of the gripping segnments. Lock pins will insert through
the holes into engagenent with the wedge surfaces for noving the gripping
segnents to the gripping position. A camsurface is formed on the exterior
of the housing which supports the

1 A plurality of slips or gripping segments 31 are
2 carried on the conical surfaces 27 of housing 25.
3 Gripping segments 31 are spaced circumferentially around
4 the conical surface 27, the assembly defining a gripping
S member. Each segment 31 has teeth 33 formed on the
6 interior. Each segment 31 has conical exterior surfaces
7 35 which mate with and slide on conical surfaces 27 of
8 housing 25. Conical surfaces 27 are angled to create a
9 locking taper to prevent upward movement of segments 31
10 on conical surfaces 27 once they are in the gripping
11 position.

12 Segments 31 will move between a retracted position,
13 shown in Figure 1, to a gripping position, shown in
14 Figure 2, in gripping engagement with casing 11. A pair
is of split, annular resilient wires 37 locate within
16 grooves formed in the inner sides of segments 31. Wires
17 37 cause the segments 31 to move downward in unison and
18 also serve to retain the segments 31 in the retracted
19 position shown in Figure 1. Each gripping segment 31
20 has on its upper end, an exterior upward and outward
21 facing wedge surface 39, which is also a conical surface.
22 In the embodiment shown, there are eight of the segments
23 31.

24 Head 17 has a plurality of radially extending
25 threaded holes 41. Each threaded hole 41 is 1located
26 radially outward of one of the segments 31. In the
27 embodiment shown, there are ten of the threaded holes 41.
28 Housing 25 has a plurality of radially extending holes
29 43, one for each threaded hole 41. Housing holes 43 are
30 not threaded and are positioned so that they will align
31 with threaded holes 41 when segments 31 are in the
32 retracted and gripping positions shown in Figures 1 and
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segnent,s. The cam surface enables the housing to be forced downward
relative to the gripping segnents after the |l ock pins are renpoved, if it is
desired to renove the starter head. After the |ock pins have been renoved
from engagenent with the gripping segnents, the starter head is picked up a
short distance to align the holes in the starter head with the cam surface.
The sanme lock pins then are reinserted to engage the cam surface to wedge

t he housi ng

1 2. Each hole 43 aligns with the wedge surface 39 of one
2 of the gripping segments 31.
3 A lock pin 45 inserts into each pair of aligned
4 holes 41, 43. Each lock pin 45 has a conical tip 47 that
5 has an angle of taper the same as the taper of wedge
6 surfaces 39 and cam surface 29. Each lock pin 45 has
7 threads 49 for screwing into one of the threaded holes
8 41. A polygonal head 51 is on the outer end of each
9 lock pin 45 for engagement by a wrench. When engaging
10 threaded hole 41, the tip 47 will engage one of the wedge
11 surfaces 39 when head 17 is in the position shown in
12 Figures 1 and 2. Rotating lock pins 45 to the fully
13 engaged position with threaded holes 41 will cause the
14 segments 31 to move from the retracted position shown in
15 Figure 1 to the gripping position shown in Figure 2.
16 A retainer ring or plate 53 mounts to the lower end
17 of head 17. Retainer plate 53 is a solid metal ring that
is extends substantially from the inner diameter of recess
19 21 to the outer diameter of casing 1i. A load ring or
20 split wire 55 located in a groove in head 17 holds
21 retainer ring 53 rigidly in place.
22 In operation, to install the connector, first casing
23 11 will be cut to form rim 15. Housing 25 will be
24 assembled with segments 31 and placed in recess 21.
25 Retainer plate 53 will be mounted to head 17. Wires 37
26 will retain gripping segments 31 in the retracted
27 position. The head 17 will then be inserted over casing
28 11, with shoulder 23 landing on rim 15.
29 Lock pins 45 are then placed in holes 41 and
30. rotated. Threads 49 will cause the lock pins 45 to
31 advance inward. The conical tips 47 will rotate in
32 sliding engagement with the conical wedge surfaces 39 on
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the gripping segments 31. This force overcomes the
retaining force of wires 37 and causes gripping segments
31 to move downward, with teeth 33 biting into the
exterior of casing 11, as shown in Fiqure 2. Wires 37
cause the various segments 31 to move downward in unison
with each other. Pins 45 do not need to be rotated in
unison. However, all of the pins 45 will be eventually
rotated into the position shown in Figure 2 to insure
proper loading. In the position shown in Figure 2,
gripping segments 31 prevent internal well pressure from
moving head 17 upward.

If it is desired to remove the head 17 at a later
time, the operator will unscrew all of the lock pins 45,
withdrawing them from housing holes 43. Because of the
locking taper of conical surfaces 27 and the gripping
engagement of teeth 33 with casing 11, the segments 31
will not freely retract even after lock pins 45 are
removed. The wires 37 do not have sufficient resilient
strength to push the segments 31 back up to the retracted
position once they have been placed in the set position.

The operator will pick up head 17, which is then
free to move upward relative to housing 25 a short
distance. Shoulder 23 will move upward from rim 15. The
upward travel is 1limited by the retainer plate 53
contacting the lower end of the segments 31. The
operator then places at least some of the same lock pins
45 back into at least some of the threaded holes 41. The
lock pins 45 at this point will engage the cam surface 29
on housing 25, as shown in Figure 3. The operator then
rotates the lock pins 45, screwing them inward.

A downward force will be exerted by tips 47 on canm
surface 29 of housing 25 due to the inward rotation of
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FIG 1.is a quarter sectional view of a wellhead connector constructed in
accordance with this invention, and shown on a well head but prior to the
set position. FIG 2 is another quarter sectional view of the connector of
FIG 1, and showi ng the connector in the set position. FIG 3 is a reduced
sectional view of the connector of FIG 1, show ng one

1 the lock pins 45. This downward force occurs as a result
2 of head 17 not yet being able to move upward because of
3 the retainer ring 53 contacting the lower end of the
4 segments 31, which are still locked to casing 11. The
s downward movement of housing 25 frees the segments 31, as
6 shown in Figure 4. At this point, the housing 25 conical
7 surfaces 27 will not engage the segments 31 in a locking
8 taper. 'The segments 31 are free to move outward to the
9 retracted position. The operator may then lift the head
10 17 completely from the well conduit 11.
11 The invention has significant advantages. The
12 connector is readily installed without using any special
13 equipment. No welding is necessary. The slips are set
14 mechanically by using wrenches. The head can be readily
15 removed, also without any special equipment.
16 While the invention has been shown in only one of
17 its forms, it should be apparent to those skilled in the
i8 art that it is not so limited, but is susceptible to
19 various changes without departing from the scope of the
20 invention. '
21
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stép in a process of renoving the head of the connector. FIG 4 is another
reduced sectional view of the connector of FIG 1, showi ng another step in
renovi ng the head. DETAH-EB-DESCRI PTI ON OF THE | NVENTI ON Referring to FIG

1, the well mnll war d extendlng conduit or casing 11. Casing 11
has a bore 13 w mmﬁFMﬁ) axis. Casing 11 will be cut at

1

2 I claim:

3

4 1. A connector for a tubular conduit, comprising in
5 combination:

6

7 a tubular head having an annular recess;

8

9 the head adapted to be placed over the conduit with
10 the recess encircling the conduit;

11

12 an annular housing located in the recess;

i3

14 gripping means carried by the housing for movement
15 relative to the'housinq between a retracted position and
16 a gripping position in engagement with the conduit;

17 '

18 the gripping means having an exterior wedge surface;
19
20 the head and the housing having at least one set of
21 holes which are alignable with each other and with the
22 wedge surface of the gripping means;
23
24 lock pin means for extending through the set of
25 holes when aligned with each other into removable
26 engagement with the wedge surface for moving the gripping
27 means to the gripping position;

28

29 a cam surface on an exterior surface of the housing;
30 and

31
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its upper end, leaving a circular rim15. A starter head 17 is shown pl aced
over casing 11.- Starter -head-17-1s a tubular nmenber which wll support
addi ti onal equip not shown) on its upper end, such as valve spools.
Head 17 has an‘aﬁﬂ”' Ir reduced di ameter section 19 of slightly

| arger di anmeter aneter of casing 11. An annul ar recess 21
Is located in the aX|aI bore berom/reduced di anet er

1 means for enabling the cam surface to be engaged
2 from the exterior of the head, for forcing the housing
3 downward relative to the gripping means after the lock
4 pin means has been removed from engagement with the wedge
S surface, to release the gripping means from engagement
6 with the conduit for removal of the head.

7

8 2. The connector according to claim 1, wherein the
9 gripping means comprises a plurality of segments spaced
10 circumferentially around the housing.
11
12 3. The connector according to claim 1, wherein the hole
13 in the head is threaded and the lock pin means comprises
14 a threaded lock pin.

15 .

16 4. A connector for an upward extending wellhead conduit,
17 comprising in combination: |

18

19 a tubular head having a lower end and an annular
20 recess extending upward from the lower end, the head
21 adapted to be placed over the wellhead conduit with the
22 recess encircling the wellhead conduit;
23 '
24 an annular housing located in the recess, the
25 housing having an inner conical surface;

26

27 at least one gripping member having an inner
28 gripping surface and carried on the conical surface of
29 the housing for movement relative to the housing between
30 an upper retracted position and a lower gripping position
31 in engagement with the wellhead conduit;

32

10
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se¢tion 19. Recess 21 has a larger dianeter than reduced di aneter section
19, and extends to-the-lower end of head 17. A shoulder 23 |ocates at the
upper end of reduced dlaneter bore 19. Shoul der 23 | ands on top of rim 15.
Seal s 24, shown to[ ﬂgﬂnl are located in reduced di aneter bore
section 19 for se (mu"ng 13. A housing 25 is carried inside
recess 21. Housing 25 is a 8olfd netal ring

1 the gripping member having an exterior upward and
2 outward facing wedge surface;

3

4 the head and the housing having at least one set of
s holes which are alignable with each other and with the
6 wedge surface of the gripping member;

7

8 at " least one lock pin, the lock pin extending
9 through the set of holes when aligned into removable
10 engagement with the wedge surface for moving the gripping
11 member to the gripping position; and

12

13 an exterior upward and outward facing cam surface on
14 the housing to enable the housing to be forced downward
15 relative to the gripping member after the lock pin has
16 been removed from engagement with the gripping member, to
17 release the gripping member from engagément with the
18 wellhead conduit for removal of the tubular head.

19
20 5. The connector according to claim 4, wherein once the
21 lock pin is removed from engagement with the wedge
22 surface, the head is movable upward to a releasing
23 position in which the hole in the head aligns with the
24 cam surface, enabling the lock pin to engage the cam
25 surface to move the housing downward.
26
27 6. The connector according to claim 4, wherein the hole
28 in the head is threaded.
29
30 7. The connector according to claim 4 wherein the head
31 has an axis, and wherein the holes of the head and
32 housing extend radially relative to the axis.

11
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havi ng. tmo conical interior surfaces or bow s 27, one above the other.

Coni cal surfaces 27 face upward and i nward. Fbu5|ng 25 al so has an exterior
upward and OUtmernﬁwﬂm ace 29 on its upper end. Cam surface 29
is also a conical ﬁm,jnmi 25 has an inner di aneter above coni cal
surfaces 27 that is slidghtfy §reater than the outer dianeter of casing 11

Housing 25 has an outer dianeter that is slightly smaller than the inner
di anmeter of recess 21. Head 17

b 8. The connector according to claim 4 further
2 comprising:

3

4 a retainer ring removably mounted to the lower end
L of the head at a lower end of the recess to retain the
6 housing and gripping member in the recess.

7

8 9. The connector according to claim 4 wherein the
9 gripping member comprises a plurality of gripping member
10 segments, separated from each other and spaced
11 circumferentially around the conical surface. '

12

13 10. The connector according to claim 4 wherein the head
14 has a reduced diameter bore above the recess and wherein
15 the connector further comprises:

16

17 a seal located in the reduced diameter bore and
18 sealing between the head and the wellhead conduit.

19
20 11. A connector for an upward extending wellhead conduit
21 which has an upper rim, comprising in combination:

22

23 a tubular head having a downward facing shoulder, a
24 reduced diameter bore extending downward from the
25 shoulder, and an annular recess of larger diameter than
26 the reduced diameter bore extending downward from the
27 reduced diameter bore, the head adapted to be placed over
28 the wellhead conduit with the shoulder landing on the
29 rim, and the reduced diameter bore and the recess
30 encircling the wellhead conduit;

31
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is.axially novable relative to housing 25. A plurality of slips or gripping

segnents 31 are c¢arried on the conical

segnents 31 arﬂlmgnﬁﬂ H'Hmlgﬂmrential | y around the conical surface 27,
assenbly defin rl nber. Each segnent 31 has teeth 33 fornmed on

the interior.

O O N Wnm e W N

W W NNNNNRNNNNNEEMEEERRM P P
POV O NGOV AEWNMOOL®IONLEWNPMO

Eache segm#nt $31* has coni cal

a seal located in the reduced diameter bore for
sealing to the wellhead conduit;

an annular housing located in the recess, the
housing having an inner conical surface extending
circumferentially around the housing;

a plurality of gripping member segments, each
segment having an inner gripping surface and being
carried on the conical surface of the housing for
movement relative to the housing between an upper
retracted position and a 1lower gripping position in
engagement with the wellhead conduit;

eacf';{ the segments having an exterior upward and
outward facing wedge surface;

a plurality of circumferentially spaced threaded
holes in the head;

a plurality of circumferentially spaced housing
holes in the housing, each of the threaded holes being
alignable with one of the housing holes and with one of
the wedge surfaces of the gripping member;

a plurality of threaded lock pins extending through
the threaded holes and the housing holes into removable
engagement with the wedge surfaces on the segments, for
moving the segments to the gripping position when the
lock pins are rotated; and

13
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-3 - exterior surfaces 35 which mate with and slide on conical surfaces 27
of housi ng 25.,%Lm_swfaces 27 are angled to create a | ocking taper to
prevent upward novenent of iﬁ“rﬁ ts 31 on conical surfaces 27 once they are

o tneartening |\ LRI

1 an exterior upward and outward facing cam surface on
2 the housing to allow the head to be removed from the
3 wellhead conduit, if desired, by unscrewing the lock pins
4 from engagement with the segments, lifting the head
S relative to the housing to align the threaded holes with
6 the cam surfaces, then rotating at least some of the
7 lock pins in the threaded holes into engagement with the
8 cam surface to push the housing downward relative to the
9 segments to release the segments from engagement with the
10 wellhead conduit.
11
12 12. The connector according to claim 11 wherein the head
i3 has an axis, and wherein the threaded holes and the
14 housing holes extend radially relative to the axis.
is5
16 13, The connector according to claim 11 further
17 comprising: '
18
19 a retainer ring removably mounted to the head at a
20 lower end of the recess to retain the housing and
21 segments in the recess.
22
23 14. A method for securing and removing a tubular head
24 from a tubular conduit, comprising in combination:
2s '
26 providing the head with an annular recess and at
27 least one hole extending therethrough transverse to an
28 axis of the head;
29
30 placing an annular housing in the recess, and
31 providing the housing with at least one hole extending
32 therethrough and with an external cam surface;

14
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positien. Segnments 31 will_nove between a retracted position, shown in FIG
1, to a gripping position, shown in FIG 2, in gripping engagenent with
casing 11. Apait of split, annular resilient wires 37 locate wthin
grooves forned lW“ﬂes of segnments 31. Wres 37 cause the
segnents 31 to !m H“m uni son and al so serve to retain the
segnents 31 in ecretrdctéd position

1 placing a gripping member in the housing and
2 providing the gripping member with an external wedge
3 surface;

4

5 placing the head over the conduit with the recess
3 encircling the conduit;

7

8 aligning the hole of the head with the hole of the
9 housing and with the wedge surface of the gripping
10 member;

11 -

12 inserting a lock pin through the aligned holes into
13 engagement with the wedge surface and moving the gripping
14 member to a gripping position in engagement with the
15 conduit; then, to remove the head,

16

17 removing the lock pin from engagement with the wedge
18 surface of the gripping member; then

19
20 lifting the head relative to the housing until the
21 hole in the head aligns with the cam surface on the
22 housing; then

23
24 inserting the lock pin through the hole in the head
25 into engagement with the cam surface on the housing and
26 forcing the housing downward relative to the gripping
27 member, releasing the gripping member from engagement
28 with the conduit; then

29 _

30 removing the head from the conduit.

31

15
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shown in FIG 1. Each gripping segnment 31 has on its upper end, an exterior
upward and outward faci ng wedge surface 39, which is also a conical
surface. In the ﬁ there are eight of the segnents 31. Head
17 has a plurali mmjﬂﬂm HﬂMl&tendi ng threaded hol es 41. Each threaded
hole 41 is |ocatell radita rd of one of the segnments 31. In the
enbodi nent shown, there are ten of the threaded holes 41. Housing 25 has a

1 15. The method according to claim 14, wherein the step
2 of providing the head with a hole further comprises
3 providing the hole in the head with threads; and wherein
4 the step of inserting the lock pin into engagement with
S the wedge surface compriseé screwing the lock pin into
6 the threads in the hole in the head.

7

8 16. The method according to claim 14 wherein the step of
9 moving the gripping member to the gripping position
10 comprises moving the gripping member down a conical
11 surface provided in the housing.

12

16
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plurality of radially extending holes 43, one for each threaded hole 41.
Housi ng holes 43 are not threaded and are positioned so that they wll
align with threaded hol es 41 when segments 31 are in the retracted and
gripping positions shown in FIGS. 1 and 2. Each hole 43 aligns with the
wedge surface 39 of one of the gripping segnents 31. A lock pin 45 inserts
i nto each pair of aligned holes 41, 43. Each |ock pin

b § ABSTRACT OF THE DISCLOSURE

2

3 A wellhead connector has a tubular head that lands
4 over a well conduit, such as casing. The head has an
L annular recess. An annular housing is located in the

6 recess. The housing has a slips bowl which carries

7 gripping segments for gripping the casing. The gripping
8 segments have exterior wedge surfaces which are engaged

9 by radially extending lock pins. The lock pins extend
10 through threaded holes in the head and through holes in
11 the housing. The housing has an exterior cam surface.
12 The lock pins may be removed from engagement with the
13 gripping segments, the head picked up, and the lock pins
14 reinserted into the holes for engaging the housing cam
15 surface. Rotating the lock pins releases the segments
16 from engagement with the casing.
17

17 .
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45 ,has a conical tip 47 that has an angle of taper the sane as the taper of
wedge surfaces 39 and cam surface 29. Each lock pin 45 has threads 49 for
screwing into one of the threaded holes 41. A polygonal head 51 is on the
outer end of each lock pin 45 for engagenent by a wench. Wen engagi ng
threaded hole 41, the tip 47 wll engage one of the wedge surfaces 39 when
head 17 is in the position shown in FIGS. ,lgnd 2. Rotating lock pins 45 to
the fully engaged _ R/4
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position with threaded holes 41 will

cause the segnents 31 to nove fromthe

retracted position shown in FIG 1 to the gripping position shown in FIG

2. A retainer
plate 53 is a solid netal
di anet er of

split wire 55 located in a groove in head 17 hol ds retai ner

2/3

in place.

ring or plate 53 nmounts to the |l ower end of head 17. Retai ner

ring that extends substantially fromthe inner

recess 21 to the outer dianmeter of casing 11. Aload ring or

ring 53 rigidly
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In-operation, to install the connector, first casing 11 will be cut to form
rim115. Housing 25 will be assenbled with segnents 31 and placed in recess
21. Retainer plate 53 will be nmounted to head 17. Wres 37 will retain
gripping segnents 31 in the retracted position. The head 17 will then be
I nserted over casing 11, with shoulder 23 |l anding on rim15. Lock pins 45
are then placed in holes 41 and rot at ed. 'y]rgads 49 will cause

/.
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the I.ock pi ns_45 to advance inward. The conical tips 47\Mllqﬁ%ﬁﬁkﬁmin
slldlng enggaéﬁﬁﬁf_ﬁffﬁ__ﬁ“‘ébnical wedge surfﬁces‘qq on_the aripping
his Sh‘T!HaS Been ’;m REPLACEMENT SHEET
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WELLHEAD CONNECTOR

BACKGROUND OF THE INVENTION
1. Field of the inventioq:

This invention relates in general to connecting
tubular members together, and in particular to an
apparatus and method for connecting a starter head to.
surface casing of a well.

2. Description of the Prior Art:

When drilling an oil or gas well, surface casing
will be set. The upper énd of the surface casing will
often protrude above the surface. A starter heéﬁ may be
mounted to the upper end of the surface casing. Pressure
equipment, such as valve spools, will be mounted to the
starter head. - .

Starter heads are connected to casing by various
techniques, such as welding, threading, hydraulic
crimping, and mechanical slips. Hydraulic crimping
requires expensive, specialized equipment. Welding is
time consuming and may leak if not done properly. ©n
offshore platforms, welding may be prohibited. Also, at
times, the starter head will be a temporary head and will
need to be removed at a later date.
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ThIS force overcones the retaining force of w b tripping
segnents 31 to nove downward, wth teeth 33 |lﬂFpmGEMExNTt$iéE xferior of
casing 11, as shown in FIG 2. Wres 37 caus fre—various se ménts 31 to
nove downward in unison with each other. Pins gglggﬁ td be rotated
I n unison. However, all of the pins 45 will b |y rotated into the
position shown in FIG. 2 to insure propej |oafi hg—ln-tRe—positli on shown in
FIG 2,

SUMMARY OF THE INVENTION

In this invention, the tubular head has an annular
recess that encircles the well conduit casing. An
annular housing locates in the recess of the head. The
housing carries gripping means, preferably slip segments.
The segments will move between a retracted position and
a gripping position, in gripping engagement with the
casing.

The gripping segments have exterior wedge surfaces.
The head and the housing have aligned holes which also
align with the wedge surfaces of the gripping segments.
Lock pins will insert through the holes into engagement
with the wedge surfaces for moving the gripping segments
to the gripping position.

A cam surface is formed on the exterior of the
housing which supports the segments. The cam surface
enables the housing to be forced downward relative to the
gripping segments after the lock pins are removed, if it
is desired to réﬁo?e the starter head. After the lock
pins have been removed from engagement with the gripping
segments, the starter head is picked up a short distance
to align the holes in the starter head with the cam
surface. The same lock pins then are reinserted to
engage the cam surface to wedge the housing downward.
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gripping segnents 31 prevent internal well pressure fromnoving head 17

upwar d. it is desired to renove the head 1 R t he
operator will unscrew all of the |ock pins 45, ?Eﬂ$§@aznsﬁﬂaﬁ1fron1
housi ng hol es 43. Because of the |ocking taper] df conical surfiages 27 and
the grippi ng engagenent of teeth 33 with casing {113 0t 3ANSB8Aedtd 31 will
not freely retract even after | ock 3 .

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a quarter sectional view of a wellhead
connector constructed in accordance with this invention,
and shown on a wellhead but prior to the set position.

Figqre 2 is another quarter sectional view of the
connector of Figure 1, and showing the connector in the

set position.

Figure 3 is a reduced sectional view of the
connector of Figure 1, showing one step in a process of
removing the head of the connector.

Figure 4 is another reduced sectional view of the

connector of Figure 1, showing another step in removing
the head. .
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pins 45 are renoved. The wires 37 do not have sufficient resilient strength
t'o push the segnents 31 back up to the retracted position once.fhey have
been placed in the set position. The operator “hgﬂABEMENPQ*ﬂﬁad 17, which
is then free to nove upward rel ative to housi t Ance.

Shoul der 23 will nove upward fromrim 15. The u$mard trags% i mted by
the retainer plate 53 contacting the Ipm@r_en of 7

\

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, the well will have an upward
extending conduit or casing 11. Casing 11 has a bore 13
with a longitudinal axis. Casing 11 will be cut at its
upper end, leaving a circular rim 15.

A starter head 17 is shown placed over casing 11.
Starter head 17 is a tubular member which will supporﬁ
additional equipment (not shown) on its upper end, such
as valve spools. Head 17 has an axial bore with a
reduced diameter section 19 of slightly larger diameter
than the outer diameter of casing 11. An annular recess
21 is located in the axial bore below reduced diameter
section 19. Recess 21 has a larger diameter than reduced
diameter section 19, and extends to the lower end of head
17. A shoulder 23 locates at the upper end of reduced
diameter bore 19. Shoulder 23 lands on top of rim 15.
Seals 24, shown to be elastomeric, are located in
reduced diameter bore section 19 for sealing against
casing 13.

A housing 25 is carried inside recess 21. Housing
25 is a solid metal ring having two conical interior
surfaces or Eowls 27, one above the other. COnicai
surfaces 27 face upward and inward. Housing 25 also has
an exterior upward and outward facing cam surface 29 on
its upper end. Cam surface 29 is also a conical surface.
Housing 25 has an inner diameter above conical surfaces
27 that is slightly greater than the outer diameter of
casing 11. Housing 25 has an outer diameter that is
slightly smaller than the inner diameter of recess 21.
Head 17 is axially movable relative to housing 25.

-

ect Has Been Reﬁaced

\\l\\\\\\\\\\\\\\\ Il



the segnents 31. The operator then places at |east sone of the sane |ock
pi ns 45 back into at | east sone of the threaded holes 41. The |ock pins 45

at this point will engage the canme surface | as shown in
FIG 3. The operator then rotates the |ock pi Lﬁ@%mibngﬁﬁﬁ’ theminward. A
downward force will be exerted by tips 47 on cam surface 29 gf housing 25

due to the inward rotation of the Iock_pgn§ 45. 3ThyANdeRrwdr d force occurs
as a

A plurality of slips or'grippinq segments 31 are
carried on the conical surfaces 27 of housing 25.
Gripping segments 31 are spaced circumferentially around
the conical surface 27, the assembly defining a gripping
member. Each segment 31 has teeth 33 formed on the
interior. Each segment 31 has conical exterior surfaces
35 which mate with and slide on conical surfaces 27 of
housing 25. Conical surfaces 27 are angled to create a
locking taper to prevent upward movement of segments 31
on conical surfaces 27 once they are in the gripping
position.

Segments 31 will move between a retracted position,
shown in Figqure 1, to a gripping position, shown in
Figure 2, in gripping engagement with casing 11. A pair
of split, annular resilient wires 37 1locate within
grooves formed in the inner sides of segments 31. Wires
37 cause the segments 31 to move downward in unison and
also serve to retain the segments 31 in the retracted
position shown in Figure 1. Each gripping segment 31
has on its upper end, an exterior upward and outward
facing wedge surface 39, which is alsc a conical surface.
In the embodiment shown, there are eight of the segments
31.

Head 17 has a plurality of radially extending

. threaded holes 41. Each threaded hole 41 is located
radially outward of one of the segments 31. In the
embodiment shown, there are ten of the threaded holes 41.
Housing 25 has a plurality of radially extending holes
43, one for each threaded hole 41. Housing holes 43 are
not threaded and are positioned so that they will align
with threaded holes 41 when segments 31 are in the
retracted and gripping positions shown in Figures 1 and
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result of head 17 not yet being able to nove upward because o
ERr

f
P
sk
5
P

ring 53 contacting the I ower end of the seg BES A8 MENDI
to casing 11. The downward novenent of housin
shown in FIG 4. At this point, the housing 25{conical surfa
engage the segments 31 in a |ocking taper. The¢ se@riAN 39%1
outward to the retracted position. The_operat¢r may then |

:1
t

conpletely from

oS

t he retainer
still | ocked
gnents 31, as
27 will not
free to nove

the head 17

2. Each hole 43 aligns with the wedge surface 39 of one

of the gripping segments 31.

A lock pin 45 inserts into each pair of aligned
holes 41, 43. Each lock pin 45 has a conical tip 47 that
has an angle of taper the same as the taper of wedge
surfaces 39 and cam surface 29. Each lock pin 45 has
threads 49 for screwing into one of the threaded holes
41. A polygonal head 51 is on the outer end of each
lock pin 45 for engagement by a wrench. When'engaging
threaded hole 41, the tip 47 will engage one of the wedge
surfaces 39 when head 17 is in the pbsition shown in
Figures 1 and 2. Rotating lock pins 45 to the fully
engaged position with threaded holes 41 will cause the
segments 31 to move from the retracted position shown in
Figure 1 to the gripping position shown in Figure 2.

A retainer ring or plate 53 mounts to the lower end
of head 17. Retainer plate 53 is a solid metal ring that
extends substantially from the inner diameter of recess
21 to the outer diameter of casing 11. A load ring or
split wire 55 located in a groove in head 17 holds

retainer ring 53 rigidly in place.

In operation, to install the connector, first casing
11 will be cut to form rim 15. Housing 25 will be

assembled with segments 31 and placed in recess 21.
Wires 37

Retajiner plate 53 will be mounted to head 17.

will retain gripping segments 31 in the retracted
position. The head 17 will then be inserted over casing

11, with shoulder 23 landing on rim 15.

Lock pins 45 are then placed in holes 41 and
rotated. Threads 49 will cause the lock pins 45 to
advance inward. The conical tips 47 will rotate in
sliding engagement with the conical wedge surfaces 39 on
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the well conduit 11. The invention has signiffc T IThe
is readily installed w thout using &n LA?g%g@*Z%ﬁ?p

wel ding is necessary. The slips are set mechaf
head can be readily renoved, also w thout any}s
i nvention has been shown in only one of its for

connect or

nent .
ally by using]wench

it should pel

-7 -

the gripping segments 31. This force overcomes the
retaining force of wires 37 and causes gripping segments
31 to move downward, with teeth 33 biting into the
exterior of casing 11, as shown in Figure 2. Wires 37
cause the various segments 31 to move downward in unison
with each other. Pins 45 do not need to be rotated in
unison. However, all of the pins 45 will be eventually
rotated into the position shown in Figure 2 to insure
proper loading. In the position shown in Figure 2,
gripping segments 31 prevent internal well pressure from
moving head 17 upward.

If it is desired to remove the head 17 at a later
time, the operator will unscrew all of the lock pins 45,
withdrawing them from housing holes 43. Because of the
locking taper of conical surfaces 27 and the gripping
engagement of teeth 33 with casing 11, the segments 31
will not freely retract even after lock pins 45 are
removed. The wires 37 do not have sufficient resilient
strength to push the segments 31 back up to the retracted
position once they have been placed in the set position.

The operator will pick up head 17, which is then
free to move upward relative to housing 25 a short
distance. Shoulder 23 will move upward from rim 15. The
upward travel is 1limited by the retainer plate 53
contacting the lower end of the segments 31. The
operator then places at least some of the same lock pins
45 back into at least some of the threaded holes 41. The
lock pins 45 at this point will engage the cam surface 29
on housing 25, as shown in Figure 3. The operator then
rotates the lock pins 45, screwing them inward.

A downward force will be exerted by tips 47 on cam
surface 29 of housing 25 due to the inward rotation of
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appérent to those skilled in the art that it is pet—sotitm-ted.. Ut is
susceptible to various changes without departind BEBMAGEMENTcSHEETOR t he

i nventi on.

3 0 JAN 1997

the lock pins 45. This downward force occurs as a result
of head 17 not yet being able to move upward because of
the retainer ring 53 contacting the lower end of the
segments 31, which are still locked to casing 11. The
downward movement of housing 25 frees the segments 31, as
shown in Figure 4. At this point, the housing 25 conical
surfaces 27 will not engage the segments 31 in a locking
taper. The segments 31 are free to move outward to the
retracted position. The operator may then lift the head
17 completely from the well conduit 11.

The invention has significant advantages. The
connector is readily installed without using any special
equipment. No welding is necessary. The slips are set
mechanically by using wrenches. The head can be readily
removed, also without any special equipment.

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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CLAIMS: | claim 1. A connector for a tubular conduit, compr.isiAg-i

conbi nation: a tubul ar head having an annul ar rec sgtpgngwﬂﬁadﬁﬁﬁép ed to
be pl aced over—the-conduit—w-th the recess encirclji ng~+he—condurt;
annul ar housi n the recess;
T 30 Jan 57
-9 - -

I claim:

1. A connector for a tubular conduit, comprising in

combination:

a tubular head having an annular recess;

the head adapted to be placed over the conduit with
the recess encircling the conduit;

an annular housing located in the recess;

gripping means carried by the housing for movement
relative to the housing between a retracted position and
a gripping position in engagement with the conduit;

the gripping means having an exterior wedge surface;

the head and the housing having at least one set of
holes which are alignable with each other and with the
wedge surface of the gripping means;

lock pin means for extending through the set of
holes when aligned with each other into removable
engagement with the wedge surface for moving the gripping

means to the gripping position;

a cam surface on an exterior surface of the housing;

and
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gripping nmeans carried by the housing for novenept—relative to the housing

between a retracted position and a gripping posif iREFLACEMENIRGS with the
conduit; the grlpplng-ﬁeansuhaylng an exterior 4xxamE@e head and

t he hou3|ng h east one set of hol es whijc gﬁ@ alignable with each
ot her and wi tﬁmm” ”ﬁce of the gr| ppi n JAN 1997

means for enabling the cam surface to be engaged
from the exterior of the head, for forcing the housing
downward relative to the gripping means after the lock
pin means has been removed from engagement with the wedge
surface, to release the gripping means from engagement
with the conduit for removal of the head. .

2. The connector according to claim 1, wherein the
gripping means comprises a plurality of segments spaced
circunferentially around the housing.

3. The connector according to claim 1, wherein the hole
in the head is threaded and the lock pin means comprises

a threaded lock pin.

4. A connector for an upward extending wellhead conduit,
comprising in combination:

a tubular head having a lower end and an annular
recess extending upward from the lower end, the head
adapted to be placed over the wellhead conduit with the
recess encircling the wellhead conduit;

an annular housing located in the recess, the

: housing having an inner conical surface;

at least one gripping member having an inner
gripping surface and carried on the conical surface of
the housing for movement relative to the housing between
an upper retracted position and a lower gripping position
in engagement with the wellhead conduit;
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TR




| ock pin neans for extending through the set of_ho lLigned with
each other into renovabl e engagement with the VE el Mjmegg&m ffovi.ng the
gripping nmeans to the gripping position; a camisur+ace—en~an—exterior

t am surfaceltq be

|

surface of the i ns for enablingithe can
ng ¢ ReJA¥BPAg |dgunwar d

engaged fromt “ e head, for forai
relative to thexgrepm ng neans after t_hel:L _

the gripping member having an exterior upward and
outward facing wedge surface;

the head and the housing having at least one set of
holes which are alignable with each other and with the
wedge surface of the gripping member;

at least one lock pin, the lock pin extending
through the set of holes when aligned into removable
engagement with the wedge surface for moving the gripping
member to the gripping position; and

an exterior upward and outward facing cam surface on
the housing to enable the housing to be forced downward
relative to the gripping member after the lock pin has
been removed from engagement with the gripping member, to
release the gripping member from engagement with the
wellhead conduit for removal of the tubular head.

5. The connector according to claim 4, wherein once the
lock pin 1is removed from engagement with the wedge
surface, the head is movable upward to a releasing
position in which the hole in the head aligns with the
cam surface, enabling the lock pin to engage the cam
surface to move the housing downward.

6. The connector according to claim 4, wherein the hole
in the head is threaded.

7. The connector according to claim 4 wherein the head
has an axis, and wherein the holes of the head and
housing extend radially relative to the axis.
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Iock pi n means-has-been renoved from engagement with the medge surface, to
rel ease the grippi ng neans fromengagement w -coRddt-t—for renoval of
t he head. 2. TD@MF’ ﬂ ding to clai 1REMMBE%E%N% E)r ppi ng neans
conprises a pl y Hﬂﬂms spaced circ entTartTy ar puphd t he
housing. 3. The conneét off atc ing to claim}, eyt hol g in the
head is - 12 - \M?jeé JANW

8. The connector according to claim 4 further

comprising:

a retainer ring removably mounted to the lower end
of the head at a lower end of the recess to retain the
housing and gripping member in the recess.

9. The connector according to claim 4 wherein the
gripping member comprises a plurality of gripping member
segments, separated from each other and spaced
circumferentially around the conical surface.

10. The connector according to claim 4 wherein the head
has a reduced diameter bore above the recess and wherein

the connector further comprises:

a seal located in the reduced diameter 'bore and
sealing between the head and the wellhead conduit.

11. A connector for an upward extending wellhead conduit
which has an upper rim, comprising in combination:

a tubular head having a downward facing shoulder, a
reduced diameter bore extending downward from the
shoulder, and an annular recess of larger diameter than
the reduced diameter bore extending downward from the
reduced diameter bore, the head adapted to be placed over
the wellhead conduit with the shoulder landing on the
rim, and the reduced diameter bore and the recess

encircling the wellhead conduit;
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t hreaded and the | ock pin neans conprises a threaded | ock pin. 4. A
connector for an upward extendi ng wel |l head co [ n
conbi nati on: a tuburar—head-having a | owner en(rrmI p&%ﬁg}%l@é‘a‘gr bCcess

ext endi-ng up wer end, the head}adapted to be pliaged over
wel | head cond :] I !m" ;’, ﬁtfmss encircling the weklbhgal B8hdyi t;
* € L N s * - 13 -

a seal located in the reduced diameter bore for
sealing to the wellhead conduit;

an annular housing located in the recess, the
housing having an inner conical surface extending
circumferentially around the housing;

a plurality of gripping member segments, each
segment having an inner gripping surface and being
carried on the conical surface of the housing for
movement relative to the housing between an upper
retracted position and a lower gripping position in
engagement with the wellhead conduit;

-
-

each/{ the segments having an exterior upward and

outward facing wedge surface;

a plurality of circumferentially spaced threaded
holes in the head;

a plurality of circumferentially spaced housing
holes in the housing, each of the threaded holes being
alignable with one of the housing holes and with one of
the wedge surfaces of the gripping member;

a plurality of threaded lock pins extending through
the threaded holes and the housing holes into removable
engagement with the wedge surfaces on the segments, for
moving the segments to the gripping position when the
lock pins are rotated; and
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an annul ar

|| oo

housing | ocated in the recess, the housing having an_i nner

an exterior upward and outward facing cam surface on
the housing to allow the head to be removed from the
wellhead conduit, if desired, by unscrewing the lock pins
from engagement with the segments, 1lifting the head
relative to the housing to align the threaded holes with
the cam surfaces, then rotating at least some of the
lock pins in the threaded holes into engagement with the
cam surface to push the housing downward relative to the
segments to release the segments from engagement with the
wellhead conduit.

12. The connector according to claim 11 wherein the head
has an axis, and wherein the threaded holes and the
housing holes extend radially relative to the axis.

13. The connector according to <c¢laim 11 further

comprising:

a retainer ring removably mounted to the head at a
lower end of the recess to retain the housing and

segments in the recess.

14. A method for securing and removing a tubular head
from a tubular conduit, comprising in combination:

providing the head with an annular recess and at
least one hole extending therethrough transverse to an

axis of the head;

placing an annular housing in the recess, and
providing the housing with at least one hole extending
therethrough and with an external cam surface;
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havi ng an inner gripping surface and carried

at | east one grippi ng nenber

on the conical_surface of the housing for nmovenernt gl 4 gHéﬂe housi ng
bet ween, an upper retractedposition and a | ower driJop nn pOSi iy n
engagenent wt conduit; the grippinrg member havi ngla $
exterior upwar mm”m'm ﬂi i ng Wedge sur f ace; 3 0 JAN 1997

- 15 -

Placing a gripping member in the housing and
providing the gripping member with an external wedge
surface;

placing the head over the conduit with the recess

encircling the conduit;

.aligning the hole of the head with the hole of the
housing and with the wedge surface of the gripping
member;

inserting a lock pin through the aligned holes into
engagement with the wedge surface and moving the gripping
member to a gripping position in engagement with the
conduit; then, to remove the head,

removing the lock pin from engagement with the wedge
surface of the gripping member; then

lifting the head relative to the housing until the
hole in the head aligns with the cam surface on the

housing; then

inserting the lock pin through the hole in the head
into engagement with the cam surface on the housing and
forcing the housing downward relative to the gripping
member, releasing the gripping member from engagement
with the conduit; then

removing the head from the conduit.
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the head and the housing having at |east one set of holes which are

alignabie with each other and with the wedge sur aﬁ%PBﬁGﬁi\f ﬁaﬁwbﬂﬁmg
3

menber; at |east one lock pin, the lock pin extenpdifg

et of

o o TMRAIRE 5722 S e

and outward facimg cam-suffate on the ‘hqusing tofeqpabl e

15. The method according to claim 14, wher

ein the step

of providing the head with a hole further comprises
providing the hole in the head with threads; and wherein
the step of inserting the lock pin into engagement with
the wedge surface comprises screwing the lock pin into
the threads in the hole in the head.

16. The method according to claim 14 wherein the step of
moving the gripping member to the gripping position

comprises moving the gripping member down a conical

surface provided in the housing.
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t he housing to be forced downward relative to the gri pdi

|'ock pin has been renoved from engagenment with the grigp

rel ease the gripping nmenber from engagenent with the wgll

of the tubular head. 5. The connector according tjo 30ajaNdgemher ein
g

renoval

once the lock pin is renoved fromengagenent wth the ye
head i s novabl e upward
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ge surface,

head conduit fior

t

he

- 17 -

WELLHEAD CONNECTOR

ABSTRACT OF THE DISCLOSURE

A wellhead connector has a tubular head that lands
over a well conduit, such as casing. The head has an
annular recess. An annular housing is located in the
recess. The housing has a slips bowl which carries
gripping segments for gripping the casing. The gripping
segments have exterior wedge surfaces which are engaged
by radially extending lock pins. The lock pins extend
through threaded holes in the head and through holes in
the housing. The housing has an exterior cam surface.
The lock pins may be removed from engagement with the
gripping segments, the head picked up, and the lock pins
reinserted into the holes for engaging the housing cam
surface. Rotating the lock pins releases the segments
from engagement with the casing.

FIGURE 1.
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to a releasing position in which the hole in the head aligns with the cam

surface, enabling the lock pin to engage the cam sufT I3

housi ng downward. 6. The connector according to cla nﬁﬁﬁ-%gg@fﬁ & hol e
in the head is threaded. 7. The connector accordingjté® claim4 wherkip the
head has an axis, and wherein-the holes of the head}anpd HQuAMJdIEXt enp
radially relative to the
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axis. 8. The connector according to claim4 further conprising: a retainer
ring renmovably nounted to the | ower end of the head at a | ower end of the

recess to retain the housing and gripping nenber in th
connector according to claim4 wherein the gripping ne
plurality of gripping nenber segnents,
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and spaced circunferentially around the conical surface. 10. The connector
according to claim4 wherein the head has a reduced di aneter bore above the
recess and wherein the connector further conprises:
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-7 - a seal
head#and £ he wel | head conduit.

wel | head conduit which has an upper

| ocated in the reduced di aneter

bore and sealing between the

11. A connector for an upward ext¥e@iinges

rim conprising in conbination:

REPLAGEMENT SHEET

WELLHEAD CONNECTOR

BACKGROUND OF THE INVENTION

08 OCT 1997

1. Field of the Invention

This invention relates in general to connecting tubular members together, and
in particular to an apparatus and method for connecting a starter head to
surface casing of a well.

2. Description of the Prior Art

When drilling an oil or gas well, surface casing will be set. The upper end
of the surface casing will often protrude above the surface. A starter head may
be mounted to the upper end of the surface casing. Pressure equipment, such as
valve spools, will be mounted to the starter head.

Starter heads are connected to casing by various techniques, such as welding,
threading, hydraulic crimping, and mechanical slips. Hydraulic crimping requires
expensive, specialized equipment. Welding is time consuming and may leak if
not done properly. On offshore platforms, welding may be prohibited. Also, at
times, the starter head will be a temporary head and will need to be removed at
a later date.

SUMMARY OF THE INVENTION

In this invention, the tubular head has an annular recess that encircles the
well conduit casing. An annular housing locates in the recess of the head. The
bousing carries gripping means, preferably slip segments. The segments will
move between a retracted position and a gripping position, in gripping
engagement with the casing.

The gripping segments have exterior wedge surfaces. The head and the. -
housing have aligned holes which also align with the wedge surfaces of the
gripping segments. Lock pins will insert through the holes into engagement with
the wedge surfaces for moving the gripping segments to the gripping position.

A cam surface is formed on the exterior of the housing which supports the
segments. The cam surface enables the housing to be forced downward relative
to the gripping segments after the lock pins are removed, if it is desired to
remove the starter head. After the lock pins have been removed from
engagement with the gripping segments, the starter head is picked up a short
distance to align the holes in the starter head with the cam surface. The same
lock pins then are reinserted to engage the cam surface to wedge the housing
downward.
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a tubul ar head having a downward faci ng shoul def, ra-reduced~dr

ext endi ng downward from the shoul der, and an anhula f ger

di aneter than the reduced di anmeter bore extendi hg d%mﬁﬁo the reduced
di aneter bore, the head adapted to be-@-aced over ohduit with

t he shoul der

recess enci r c BRIEF DESCRIPTIONGOF THEDRAWINGS

| anding on the rim and the reduced di ameter bore anfl the

FIG. 1 is a quarter sectional view of a wellhead connector constructed in
accordance with this invention, and shown on a wellhead but prior to the set
position.

FIG. 2 is another quarter sectional view of the connector of FIG. 1, and
showing the connector in the set position.

FIG. 3 is a reduced sectional view of the connector of FIG. 1, showing one
step in a process of removing the head of the connector.

FIG. 4 is another reduced sectional view of the connector of FIG. 1, showing
another step in removing the head.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, the well will have an upward extending conduit or casing
11. Casing 11 has a bore 13 with a longitudinal axis. Casing 11 will be cut at
its upper end, leaving a circular rim 15.

A starter head 17 is shown placed over casing 11. Starter head 17 is a
tubular member which will support additional equipment (not shown) on its
upper end, such as valve spools. Head 17 has an axial bore with a reduced
diameter section 19 of slightly larger diameter than the outer diameter of casing
11. An annular recess 21 is located in the axial bore below reduced diameter
section 19. Recess 21 has a larger diameter than reduced diameter section 19,
and extends to the lower end of head 17. A shoulder 23 locates at the upper end -
of reduced diameter bore 19. Shoulder 23 lands on top of rim 15. Seals 24,
shown to be elastomeric, are located in reduced diameter bore section 19 for
sealing against casing 13.

A housing 25 is carried inside recess 21. Housing 25 is a solid metal ring
having two conical interior surfaces or bowls 27, one above the other. Conical
surfaces 27 face upward and inward. Housing 25 also has an exterior upward
and outward facing cam surface 29 on its upper end. Cam surface 29 is also a
conical surface. Housing 25 has an inner diameter above conical surfaces 27 that
is slightly greater than the outer diameter of casing 11. Housing 25 has an outer
diameter that is slightly smaller than the inner diameter of recess 21. Head 17
is axially movable relative to housing 25.

A plurality of slips or gripping segments 31 are carried on the conical
surfaces 27 of housing 25. Gripping segments 31 are spaced circumferentially
around the conical surface 27, the assembly defining a gripping member. Each
segment 31 has teeth 33 formed on the interior. Each segment 31 has conical
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a seal located in the reduced dianeter bore florf sealing to theiwel | head
conddi t; an annul ar housing |located in the rqcgsd)8tBOT H®BI hgl havi ng an
i nner coni cal surface extending circunferentilalily around the}hpusing; a
plurality of gripping nenber segnents,-3%ach gegnen nner
gripping surface and being carried on the comhical. surface of the housing
for exterior surfaces 35 which mate with and slide on conical surfaces 27 of housing

25. Conical surfaces 27 are angled to create a locking taper to prevent upward

movement of segments 31 on conical surfaces 27 once they are in the gripping

position.

Segments 31 will move between a retracted position, shown in FIG. 1, to a
gripping position, shown in FIG. 2, in gripping engagement with casing 11. A
pair of split, annular resilient wires 37 locate within grooves formed in the
inner sides of segments 31. Wires 37 cause the segments 31 to move downward
in unison and also serve to retain the segments 31 in the retracted position
shown in FIG. 1. Each gripping segment 31 has on its upper end, an exterior
upward and outward facing wedge surface 39, which is also a conical surface. In
the embodiment shown, there are eight of the segments 31.

Head 17 has a plurality of radially extending threaded holes 41. Each
threaded hole 41 is located radially outward of one of the segments 31. In the
embodiment shown, there are ten of the threaded holes 41. Housing 25 has a
plurality of radially extending holes 43, one for each threaded hole 41. Housing
holes 43 are not threaded and are positioned so that they will align with
threaded holes 41 when segments 31 are in the retracted and gripping positions
shown in FIGS. 1 and 2. Each hole 43 aligns with the wedge surface 39 of one
of the gripping segments 31.

A lock pin 45 inserts into each pair of aligned holes 41, 43. Each lock pin
45 has a conical tip 47 that has an angle of taper the same as the taper of
wedge surfaces 39 and cam surface 29. Each lock pin 45 has threads 49 for
screwing into one of the threaded holes 41. A polygonal head 51 is on the outer
end of each lock pin 45 for engagement by a wrench. When engaging threaded. -
hole 41, the tip 47 will engage one of the wedge surfaces 39 when head 17 is in
the position shown in FIGS. 1 and 2. Rotating lock pins 45 to the fully engaged
position with threaded holes 41 will cause the segments 31 to move from the
retracted position shown in FIG. 1 to the gripping position shown in FIG. 2.

A retainer ring or plate 53 mounts to the lower end of head 17. Retainer
plate 53 is a solid metal ring that extends substantially from the inner
diameter of recess 21 to the outer diameter of casing 11. A load ring or split
wire 55 located in a groove in head 17 holds retainer ring 53 rigidly in place.

In operation, to install the connector, first casing 11 will be cut to form
rim 15. Housing 25 will be assembled with segments 31 and placed in recess 21.
Retainer plate 53 will be mounted to head 17. Wires 37 will retain gripping
segments 31 in the retracted position. The head 17 will then be inserted over
casing 11, with shoulder 23 landing on rim 15.

Lock pins 45 are then placed in holes 41 and rotated. Threads 49 will cause

the lock pins 45 to advance inward. The conical tips 47 will rotate in sliding
engagement with the conical wedge surfaces 39 on the gripping segments 31.

-4 -
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novenent relative to the housing between an upger retracted position and a
| ower' gripping position in engagenent with the wef)Bhgay wondyi ti; each of
the segments having an exterior upward and oytvard facing wedgge surface; a
plurality of circunferentially spaced -t4w eaddd ead; a
plurality of circunferentially spaced housing _holes in the housging, each of

This force overcomes the retaining force of wires 37 and causes tripping '

segments 31 to move downward, with teeth 33 biting into the exterior of casing

11, as shown in FIG. 2. Wires 37 cause the various segments 31 to move

downward in unison with each other. Pins 45 do not need to be rotated in

unison. However, all of the pins 45 will be eventually rotated info the position

shown in FIG. 2 to insure proper loading. In the position shown in FIG. 2,

gripping segments 31 prevent internal well pressure from moving head 17

upward.

If it is desired to remove the head 17 at a later time, the operator will
unscrew all of the lock pins 45, withdrawing them from housing holes 43.
Because of the locking taper of conical surfaces 27 and the gripping engagement
of teeth 33 with casing 11, the segments 31 will not freely retract even after lock
pins 45 are removed. The wires 37 do not have sufficient resilient strength to
push the segments 31 back up to the retracted position once they have been
placed in the set position.

The operator will pick up head 17, which is then free to move upward relative
to housing 25 a short distance. Shoulder 23 will move upward from rim 15. The
upward travel is limited by the retainer plate 53 contacting the lower end of
the segments 31. The operator then places at least some of the same lock pins 45
back into at least some of the threaded holes 41. The lock pins 45 at this point
will engage the came surface 29 on housing 25, as shown in FIG. 3. The
operator then rotates the lock pins 45, screwing them inward.

A downward force will be exerted by tips 47 on cam surface 29 of housing 25
due to the inward rotation of the lock pins 45. This downward force occurs as a
result of head 17 not yet being able to move upward because of the retainer ring
53 contacting the lower end of the segments 31, which are still locked to casing
11. The downward movement of housing 25 frees the segments 31, as shown in
FIG.4. At this point, the housing 25 conical surfaces 27 will not engage the
segments 31 in a locking taper. The segments 31 are free to move outward to
the retracted position. The operator may then lift the head 17 completely from
the well conduit 11.

The invention has significant advantages. The connector is readily installed
without using any special equipment. No welding is necessary. The slips are set”
mechanically by using wrenches. The head can be readily removed, also without
any special equipment.

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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| [*1] 1. A connector for a tubular conduit, comprising in combination:
a tubular head having an annular recess;

the head adapted to be placed over the conduit with the recess encircling the
conduit;

an annular housing located in the recess;

gripping means carried by the housing for movement relative to the housing
between a retracted position and a gripping position in engagement with the
conduit;

the gripping means having an exterior wedge surface;

the head and the housing having at least one set of holes which are alignable
with each other and with the wedge surface of the gripping means;

lock pin means for extending through the set of holes when aligned with each
other into removable engagement with the wedge surface for moving the
gripping means to the gripping position;

a cam surface on an exterior surface of the housing; and

means for enabling the cam surface to be engaged from the exterior of the
head, for forcing the housing downward relative to the gripping means after the -
lock pin means has been removed from engagement with the wedge surface, to -
release the gripping means from engagement with the conduit for removal of the -
head.

[*2] 2. The connector according to claim 1, wherein the gripping means
comprises a plurality of segments spaced circumferentially around the housing.

[*3] 3. The connector according to claim 1, wherein the hole in the head is
threaded and the lock pin means comprises a threaded lock pin.

[*4] 4. A connector for an upward extending welthead conduit, comprising
in combination:

a tubular head having a lower end and an annular recess extending upward
from the lower end, the head adapted to be placed over the wellhead conduit
with the recess encircling the wellhead conduit;

an annular housing located in the recess, the housing having an inner conical
surface;
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an exterior upward and outward facing cam sur aée on the hous1
the head-to be rgm mﬂwﬂmmn | | head cond |ti, 0% Gleki ¥, L
the lock pins fr ﬁﬂrﬁthe segnenys, lifting the
to the housing to allgn t e fhreaded hades wi fh the cam surface
rotating at |east some of the lock pins in th
engagenent wthatutm&s@lpﬁg aieMbérOhaling An tikiRr Eﬁpﬁﬂg’lﬁxrﬂ%\dﬂ:ﬁﬂled%hat'Ve to
the segments tg dofilcfata the housing for movement relative to the housing between
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wellhead conduit;
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the gripping member having an exterior upward and outward facing wedge
surface;

the head and the housing having at least one set of holes which are; alignable
with each other and with the wedge surface of the gripping member;

at least one lock pin, the lock pin extending through the set of holes when
aligned into removable engagement with the wedge surface for moving the
gripping member to the gripping position; and

an exterior upward and outward facing cam surface on the housing to enable
the housing to be forced downward relative to the gripping member after the
lock pin has been removed from engagement with the gripping member, to
release the gripping member from engagement with the wellhead conduit for
removal of the tubular head.

[*5] S. The connector according to claim 4, wherein once the lock pin is
removed from engagement with the wedge surface, the head is movable upward
to a releasing position in which the hole in the head aligns with the cam surface,
enabling the lock pin to engage the cam surface to move the housing downward.

[*6] 6. The connector according to claim 4, wherein the hole in the head is
threaded.

[*7] 7. The connector according to claim 4 wherein the head has an axis,
and wherein the holes of the head and housing extend radially relative to the
axis.

[*8] 8. The connector according to claim 4 further comprising:

a retainer ring removably mounted to the lower end of the head at a lower end
of the Tecess to retain the housing and gripping member in the recess.

[*9] 9. The connector according to claim 4 wherein the gripping member
comprises a plurality of gripping member segments, separated from each other
and spaced circumferentially around the conical surface.

[*10] 10. The connector according to claim 4 wherein the head has a

reduced diameter bore above the recess and wherein the connector further
comprises:
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[*11] 11. A connector for an upward extending wellhead conduit which has
an upper rim, comprising in combination:

a tubular head having a downward facing shoulder, a reduced diameter bore
extending downward from the shoulder, and an annular recess of larger diameter
than the reduced diameter bore extending downward from the reduced diameter
bore, the head adapted to be placed over the wellhead conduit with the shoulder
landing on the rim, and the reduced diameter bore and the recess encircling the
wellhead conduit;

a seal located in the reduced diameter bore for sealing to the wellhead
conduit;

an annular housing located in the recess, the housing having an inner conical
surface extending circumferentially around the housing;

a plurality of gripping member segments, each segment having an inner
gripping surface and being carried on the conical surface of the housing for
movement relative to the housing between an upper retracted position and a
lower gripping position in engagement with the wellhead conduit;

each of the segments having an exterior upward and outward facing wedge
surface;

a plurality of circumferentially spaced threaded holes in the head;

a plurality of circumferentially spaced housing holes in the housing, each of
the threaded holes being alignable with one of the housing holes and with one of .
the wedge surfaces of the gripping member;

a plurality of threaded lock pins extending through the threaded holes and
the housing holes into removable engagement with the wedge surfaces on the
segments, for moving the segments to the gripping posmon when the lock pins

" are rotated; and

an exterior upward and outward facing cam surface on the housing to allow
the head to be removed from the wellhead conduit, if desired, by unscrewing the
lock pins from engagement with the segments, lifting the head relative to the
housing to align the threaded holes with the cam surfaces, then rotating at least
some of the lock pins in the threaded holes into engagement with the cam
surface to push the housing downward relative to the segments to release the
segments from engagement with the wellhead conduit.

el i




Q,

i REPLAGEMENT :
and wherein the threaded hol es and the housi %Mﬁ dially

relative-to th nnect or accoy |n to clal 41 f urt her
conpri si ng: E\mmﬂmn““ m‘nmEvabl y nount ed e'&ﬂ7at d | ower end of
t he recess to retaimn tLhe"hoEJsmg and ségnentis |n the recess.] 14. A nethod
for securing and renoving a tubular head frgm a tubul ar

oomers

[*12] 12. The connector according to claim 11 wherein the head has an axis,
and wherein the threaded holes and the housing holes extend radially relative to
the axis.

[*13] 13. The connector according to claim 11 further comprising:

a retainer ring removably mounted to the head at a lower end of the recess to
retain the housing and segments in the recess.

[*14] 14. A method for securing and removing a tubular head from a tubular
conduit, comprising in combination:

providing the head with an annular recess and at least one hole extending
therethrough transverse to an axis of the head;

placing an annular housing in the recess, and providing the housing with at
least one hole extending therethrough and with an external cam surface;

placing a gripping member in the housing and providing the gripping member
with an external wedge surface;

placing the head over the conduit with the recess encircling the conduit;

aligning the hole of the head with the hole of the housing and with the wedge
surface of the gripping member;

inserting a lock pin through the aligned holes into engagement with the wedge
surface and moving the gripping member to a gripping position in engagement
with the conduit; then, to remove the head,

removing the lock pin from engagement with the wedge surface of the
gripping member; then

lifting the head relative to the housing until the hole in the head aligns
with the cam surface on the housing; then

inserting the lock pin through the hole in the head into engagement with the
cam surface on the housing and forcing the housing downward relative to the
gripping member, releasing the gripping member from engagement with the
conduit; then

removing the head from the conduit.

[*15] 15. The method according to claim 14, wherein the step of providing

the head with a hole further comprises providing the hole in the head with
threads; and wherein the step of inserting the lock pin into engagement with the

i




condui t, corrprl sing in conbination: providing the head with an annul ar
recess and at ‘mmﬁmnndl ng therethrough transverse to an axis
of the head; npl aammmﬁ ousing in the recess, and providing the
housi ng with at |east one hol’e éxtendi- -y t heret hrough and with an external
cam surface; placing a gripping nenber in the housing and providing the

gri ppi ng nmenbevedge surface comprises screwing the lock pin into the threads in the hole in
the head.

[*16] 16. The method according to claim 14 wherein the step of moving the
gripping member to the gripping position comprises moving the gripping
member down a conical surface provided in the housing.
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cam surface on the housing and forcing the housing downward relative to the
gri ppi-ng.nenber, releasing the gripping nenber fromengagenent wth the
conduit; then renoving the head fromthe conduit. 15. The od according
to claim14, wherein the step of providing the head with aﬂgml,qgg,@m
conprises providing the hole in the head with i
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WELLHEAD CONNECTOR

ABSTRACT

A wellhead connector has a tubular head that lands over a
well conduit, such as casing. The head has an annular recess.
An annular housing is located in the recess. The housing has
a slips bowl which carries gripping segments for gripping the
casing. The gripping segments have exterior wedge surfaces
which are engaged by radially extending lock pins. The lock
pins extend through threaded holes in the head and through
holes in the housing. The housing has a exterior cam surface.
The lock pins may be removed from engagement with the
gripping segments, the head picked up, the 1lock pins
reinserted into the holes for engaging the housing cam
surface. Rotating the lock pins releases the segments from
engagement with the casing.

Fig 2.
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1. A connector for a tubular conduit, comprising in combination:
a tubular head having an annular recess;

the head adapted to be placed over the conduit with the recess encircling the
conduit;

an annular housing located in the recess;

gripping means carried by the housing for movement relative to the housing
between a retracted position and a gripping position in engagement with the
conduit;

the gripping means having an exterior wedge surface;

the head and the housing having at least one set of holes which are alignable
with each other and with the wedge surface of the gripping means;

lock pin means for extending through the set of holes when aligned with each
other into removable engagement with the wedge surface for moving the
gripping means to the gripping position;

a cam surface on an exterior surface of the housing; and

means for enabling the cam-surface to be engaged from the exterior of the
head, for forcing the housing downward relative to the gripping means after the.-- -
lock pin means has been removed from engagement with the wedge surface,; t0
release the gripping means from engagement with the conduit for removal of the -
head.

2. The connector according to claim 1, wherein the gripping means
comprises a plurality of segments spaced circumferentially around the housing.

3. The connector according to claim 1, wherein the hole in the head is
threaded and the lock pin means comprises a threaded lock pin.

4. A connector for an upward extending wellhead conduit, comprising
in combination:

a tubular head having a lower end and an annular recess extending upward
from the lower end, the head adapted to be placed over the wellhead conduit
with the recess encircling the wellhead conduit;

an annular housing located in the recess, the housing having an inner conical
surface;
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at least one gripping member having an inner gripping surface and carried on
the conical surface of the housing for movement relative to the housing between

an upper retracted position and a lower gripping position in engagement with the
wellhead conduit;

the gripi)ing member having an exterior upward and outward facing wedge
surface;

the head and the housing having at least one set of holes which are alignable
with each other and with the wedge surface of the gripping member;

at least one lock pin, the lock pin extending through the set of holes when
aligned into removable engagement with the wedge surface for moving the
gripping member to the gripping position; and

an exterior upward and outward facing cam surface on the housing to enable
the housing to be forced downward relative to the gripping member after the
lock pin has been removed from engagement with the gripping member, to
release the gripping member from engagement with the wellhead conduit for
removal of the tubular head.

5. The connector according to claim 4, wherein once the lock pin is
removed from engagement with the wedge surface, the head is movable upward
to a releasing position in which the hole in the head aligns with the cam surface,
enabling the lock pin to engage the cam surface to move the housing downward.

6. The connector according to claim 4, wherein the hole in the head is
threaded.

7. The connector according to claim 4 wherein the head has an axis,
and wherein-the holes of the head and housing extend radially relative to the
axis.

8. The connector according to claim 4 further comprising:

a retainer ring removably mounted to the lower end of the head at a lower end
of the recess to retain the housing and gripping member in the recess.

9. The connector according to claim 4 wherein the gripping member
comprises a plurality of gripping member segments, separated from each other
and spaced circumferentially around the conical surface.

10. The connector according to claim 4 wherein the head has a
reduced diameter bore above the recess and wherein the connector further
comprises:
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a seal located in the reduced diameter bore and sealing between the head and
the wellhead conduit.

11. A connector for an upward extending wellhead conduit which has
an upper rim, comprising in combination:

a tubular head having a2 downward facing shoulder, a reduced diameter bore
extending downward from the shoulder, and an annular recess of larger diameter
than the reduced diameter bore extending downward from the reduced diameter
bore, the head adapted to be placed over the wellhead conduit with the shoulder
landing on the rim, and the reduced diameter bore and the recess encircling the
wellhead conduit;

a seal located in the reduced diameter bore for sealing to the wellhead
conduit;

an annular housing located in the recess, the housing having an inner conical
surface extending circumferentially around the housing;

a plurality of gripping member segments, each segment having an inner
gripping surface and being carried on the conical surface of the housing for
movement relative to the housing between an upper retracted position and a
lower gripping position in engagement with the wellhead conduit;

each of the segments having an exterior upward and outward facing wedge
surface;

a plurality of circumferentially spaced threaded holes in the head;

a plurality of circumferentially spaced housing holes in the housing, each of
the threaded holes being alignable with one of the housing holes and with one of .
the wedge surfaces of the gripping member;

a plurality of threaded lock pins extending through the threaded holes and
the housing holes into removable engagement with the wedge surfaces on the

segments, for moving the segments to the gripping position when the lock pins
" are rotated; and ’

an exterior upward and outward facing cam surface on the housing to allow
the head to be removed from the wellhead conduit, if desired, by unscrewing the
lock pins from engagement with the segments, lifting the head relative to the
housing to align the threaded holes with the cam surfaces, then rotating at least
some of the lock pins in the threaded holes into engagement with the cam
surface to push the housing downward relative to the segments to release the
segments from engagement with the wellhead conduit.
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12. The connector according to claim 11 wherein the head has an axis,
and wherein the threaded holes and the housing holes extend radially relative to
the axis.

13. The connector according to claim 11 further comprising:

a retainer ring removably mounted to the head at a lower end of the recess to
retain the housing and segments in the recess.

14. A method for securing and removing 2 tubular head from a tubular
conduit, comprising in combination:

providing the head with an annular recess and at least one hole extending
therethrough transverse to an axis of the head;

placing an annular housing in the recess, and providing the housing with at
least one hole extending therethrough and with an external cam surface;

placing a gripping member in the housing and providing the gripping member
with an external wedge surface;

placing the head over the conduit with the recess encircling the conduit;

aligning the hole of the head with the hole of the housing and with the wedge
surface of the gripping member; )

inserting a lock pin through the aligned holes into engagement with the wedge
surface and moving the gripping member to a gripping position in engagement
with the conduit; then, to remove the head,

removing the lock pin from engagement with the wedge surface of the
gripping member; then

lifting the head relative to the housing until the hole in the head aligns
with the cam surface on the housing; then

inserting the lock pin through the hole in the head into engagement with the
cam surface on the housing and forcing the housing downward relative to the

gripping member, releasing the gripping member from engagement with the
conduit; then

removing the head from the conduit.
15. The method according to claim 14, wherein the step of providing

the head with a hole further comprises providing the hole in the head with
threads; and wherein the step of inserting the lock pin into engagement with the
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wedge surface comprises screwing the lock pin into the threads in the hole in
the head.

16. The method according to claim 14 wherein the step of moving the
gripping member to the gripping position comprises moving the gripping
member down a conical surface provided in the housing.



