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Subsea Well Apparatus

This invention relates generally to subsea well apparatus of the type in
which a wellhead member body is adapted to be lowered into and latched within
the bore ofa conductor which is mounted on the ocean floor, following which a
riser is connected to the upper end of the body for extension upwardly to a
drilling vessel. More particularly, it relates to improvements in apparatus of this
type in which the wellhead member body is “weight set” in the sense that it is
latched in the bore of the conductor in response to its own weight, thus avoiding
the need for special running and setting tools for that purpose.

Since the riser is subject to wave and wind action, it is bent with respect to
the subsea well, thus imposing bending forces on the latch and causing resulting
fatigue. Various efforts have been made to stabilize latching of the wellhead
member body within the conductor bore. For example, in accordance with U.S.
Patent No. 5,029,647, the wellhead member body has upper and lower
downwardly and inwardly tapering wedge surfaces which are tightly received
within coaxial upper and lower downwardly and inwardly tapered wedge surfaces
on the conductor bore as the wellhead member is lowered and latched within the
conductor by upwardly facing ratchet teeth on the conductor engageable with
ratchet grooves on the body.

One problem with such apparatus is that the upper wedge surface on the
conductor bore is subject to damage as tools are lowered through it. Also, there

is inherently a certain amount of “play” between the ratchet teeth and grooves
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which adds to the possibility of fatigue.

It is the object of this invention to provide such apparatus in which the
upper wedge surface in the conductor bore is protected as tools are lowered
through it and, more particularly in which, the body is latched with the bore in a
manner which minimizes the possibility of vertical or radial movement responsive
to the aforementioned forces. A more particular object is to provide such
apparatus in which the latch may be easily released to permit retrieval of the
body from the conductor.

These and other objects are accomplished, in accordance with illustrated
and preferred embodiment of the invention, by subsea well apparatus which
includes a conductor having a vertical bore therethrough, locking grooves within
the bore, and a lower downwardly and inwardly tapered wedge surface within the
bore beneath the grooves, and a wellhead member body which is lowerablé into
the bore of the conductor and which has, about its outer side, an upwardly ‘facing
seat, a recess above the seat, a lower downwardly and inwardly tapered wedge
surface below the seat in the conductor bore, and an upper downwardly and
inwardly tapered wedge surface between the recess and seat.

A normally contracted, split locking ring is supported on the seat and has,
about its outer side, locking teeth disposable opposite the locking grooves, as
the body is lowered into the conductor bore, ratchet grooves about its inner side,
and an upper downwardly and inwardly tapered wedge surface beneath the

ratchet grooves. A normally expanded split ratchet ring which is slidable inwardly
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and outwardly within the recess above the locking ring has latching teeth about
its outer side, and is positioned to land on the upper end of the locking ring upon
initial lowering of the body.

Upon further lowering of the body, the ratchet ring forces the locking ring
and its teeth outwardly toward the locking grooves and disposes the raichet teeth
opposite the ratchet grooves. Upon still further lowering of the body, the ratchet
ring forces the locking teeth into locking engagement with the locking grooves
and the ratchet teeth of the ratchet ring into locking engagement with the ratchet
grooves of the locking ring, as the upper wedge surface about the body tightly
engages upper wedge surface on the inner side of the locking ring, and the lower
wedge surface about the body tightly engages the lower wedge surface in the
conductor bore. The upper and lower wedge surfaces are coaxial and extend at
a relatively small angle with respect to the vertical.

The ratchet ring has a surface slidable downwardly and outwardly over a
surface of the body, and the locking ring has a surface slidable upwardly and
outwardly over a surface of the conductor bore, as the wedge surfaces are tightly
engaged. More particularly, the first mentioned surfaces form a larger angle with
respect to the horizontal than the second mentioned surfaces, so as to urge tﬁe
rings outwardly with a radial component of force, thereby minimizing the
possibility of gaps in the latch which might otherwise permit play leading to the
possibility of fatigue.

The upper end of the locking ring extends above the conductor when the
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latch is set, and carries bolts for movement inwardly to force the ratchet ring into
the recess and thus release its ratchet teeth from the ratchet grooves in the
locking ring. Thus, the locking ring teeth are free to retract from the grooves in
the conductor body to permit the rings to be raised with the body from the
conductor bore.

The bore of the conductor has a reduced diameter portion beneath the
first shoulder through which an enlarged portion of the body beneath the seat is
guidably passed as the body is lowered, and fluid bypass slots extend vertically
through one of the portions.

A normally expanded split retainer ring supported on the seat is
connected to the lower end of the locking ring for expansion and contraction with
respect thereto, and is releasable from the locking ring but held on the seat, as
the body is initially lowered, and then reconnected to the locking ring, upon

raising of the body.



11

16

21

WO 2004/001190 PCT/US2003/018961

In the drawings, wherein like reference characters are used throughout to
designate like parts:

Figs. 1 to 5 are vertical sectional views of a preferred embodiment of the
above described apparatus, wherein

Fig. 1 shows the wellhead assembly body as it is lowered into an initial
position in the bore of the conductor to land the retainer ring at the lower end of
the lock ring on an upwardly facing seat in the bore of the conductor so as to
dispose the locking teeth of the locking ring opposite the locking grooves in the
bore of the conductor,

Fig. 2 shows the wellhead housing body lowered from the position of Fig.
1 so as to release the retainer ring from the lock ring and permit the ratchet ring
to land on the upper end of the locking ring and lower as the locking ring lands
onto a shoulder in the conductor bore above the locking grooves;

Fig. 3 shows the apparatus upon further lowering of the wellhead
assembly body to cause the ratchet ring to force the locking ring outwardly to
move its locking teeth toward the locking grooves;

Fig. 4 shows the apparatus upon still further lowering of the wellhead
housing body so as to lower its upper wedge surface into the wedge surface of
the locking ring and its lower wedge surface into the lower wedge surface of the
conductor, and force the locking teeth about the lock ring toward locking
engagement witﬁ the locking grooves in the bore of the conductor and lower the
ratchet ring a position in which its ratchet teeth are opposite the ratchet grooves

of the locking ring;



11

16

21

WO 2004/001190 PCT/US2003/018961

Fig. 5 shows the final lowering of body so as to cause the upper and lower
wedge surfaces to tightly engage and the body and the ratchet ring to be
cammed outwardly within its recess to cause its ratchet teeth to ratchet over the
ratchet groloves of the lock ring and thereby latch the body to the conductor;

Fig. 6 is still another view of the apparatus similar to Fig. 5, but wherein
bolts threadedly mounted on the locking ring have been moved radially inwardly
to force the ratchet ring into its recess and thus move the ratchet teeth out of
engagerr;ent with the ratchet grooves of the locking ring;

Fig. 7 is yet another view of the apparatus wherein raising of the ratchet
ring with the body from within the locking ring to permit the lock ring to contract
out of the locking grooves and the retainer ring to be reconnected with the lower
end of the locking ring, so that the wellhead assembly body, the ratchet ring,
locking ring and retainer ring may be raised from within the conductor;

Fig. 1A is an enlarged detailed view of the portion of the apparatus circled
in Fig. 1 wherein the retainer ring has landed on the shoulder in the conductor
bore;

Fig. 2A is an enlarged detailed view of the apparatus circled in Fig. 2
wherein the ratchet ring has been lowered onto the locking ring, and a shoulder
about the lock ring landed on an upper shoulder in the conductor bore;

Fig. 3A is an enlarged detailed view of the encircled portion of Fig. 3
wherein the upper wedge surfaces about the body has moved downwardly within
the upper wedge surface within the lock ring;

Fig. 4A is an enlarged view of the encircled portion of Fig. 4, showing a
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~ small vertical gap between a shoulder on the lower wedge surface of the

wellhead housing body and a stop shoulder on the bore of the conductor
following lowering further lowering of the body;

Fig. 5A is a detailed sectional view of the encircled view of the apparatus
shown in Fig. 5, upon further lowering of the body to close the gap;

~ Fig. 5B is an enlarged detailed sectional view showing the
interengagement of the body, ratchet ring, locking ring and locking recess in the
conductor bore upon lowering of the body to the latched position of Fig. 5, and

Figs. 1B, 1C and 1D are horizontal sectional views of the apparatus as
seen along broken lines 1B, 1C and 1D.

With reference now to the details of the above described drawings, and
particularly Figs. 1 and 1A, a wellhead housing10 welded to the upper end of a
casing C is shown as it is initially lowered into the bore 11 of the conductor 12 to
a position to land the retainer ring 11A at the lower end of the lock ring 11B to
dispose a shoulder 12A about the ring above a downwardly and inwardly tapered
shoulder 13 in the upper end of the conductor bore. This locates locking teeth
14 about a normally expanded lock ring LR opposite locking grooves 14A in the
bore above a downwardly and inwardly tapered shoulder 15 at the upper end of
a restriction 16 in the bore. Vertical slots16A in the restriction provide fluid
bypasses during lowering of an enlarged portion of the wellhead housing body
therethrough. The wellhead housing body has a lower downwardly and inwardly
tapered lower wedge surface 18 for sliding downwardly within a coaxial lower
downwardly and inwardly tapered wedge surface 19 in the bore of the conductor.

7



1

11

16

21

WO 2004/001190 PCT/US2003/018961

The outer side of the body has a recess 21 formed thereabout above an
upper downwardly and inwardly tapered wedge surface 22, which in turn is
disposed above downwardly and inwardly tapered shoulder 23. The upper and
lower ends of the recess are parallel and taper downwardly and inwardly to
receive a normally expanded split ratchet ring 25.

The normally contracted split lock ring LR carried about the body has, in
addition to locking teeth 14 formed thereabout beneath downwardly facing
shoulder 12A, ratchet grooves 29 formed about its inner side beneath its upper
end. The inner side"of the locking ring also has a downwardly and inwardly
tapered shoulder 30 beneath its ratchet grooves 29. A downwardly and inwardly
extending tapered wedge surface 31 is formed on the inner side of the lock ring
beneath the shoulder 30 and thus in position to tightly receive the upper
downwardly and inwardly tapered wedge surface 22 about the body during
lowering of the body; and a downwardly and inwardly tapered shoulder 23A
above shoulder 23 in position to land thereon following tight engagement of the
upper wedge surfaces, as shown in Figs. 3 and 3A.

As best shown in Fig. 1A, a normally contracted split retainer ring 11A has
an annular groove 36 about its inner diameter which fits over a rib 37 about the
outer side of the body and thus is releasably connected to the lower end of the
lock ring and a downwardly and inwardly tapered shoulder to engage the
downwardly and inwardly extending shoulder 15 in the conductor bore when the
wellhead assembly body has been lowered to its initially supported position of
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Fig. 1. The outer side of the retainer ring has a groove 38 formed thereabout
which, as shown in Fig. 1, fits over a inwardly extending flange 39 on the lower
end of the lock ring, thus enabling the retainer ring to be carried on the lower end
of the lock ring during initial lowering of the body.

As shown in Fig. 1, the locking ring LR is retained by ring 11A in a position
in which an upwardly facing shoulder 40 thereabout is beneath the downwardly
facing shoulder 41 about the ratchet ring 25. At this time, the locking ring
occupies a normally contracted position so that its locking teeth are removed
from locking engagement with the locking grooves about the bore of the
conductor.

The upper and lower ends 44 and 45 of the ratchet ring are tapered
downwardly and outwardly for sliding downwardly and outwardly within similarly
tapered upper and lower ends of the recess 21. The downwardly and inwardly
tapered shoulder 41 on the lower end of the ratchet ring is, in this initial position
of Fig. 1, disposed above the downwardly and inwardly tapered shoulder 40
about the inner side of the lock ring. Thus, as the wellhead assembly is lowered
from the position of Fig. 1 to that of Fig. 2, the shoulder 41 has moved
downwardly into engagement with the upwardly facing shoulder 40 about the
inner side of the locking ring, all of which is shown in more detail in Fig. 2A.

Further downward movement of the wellhead assembly to the position of
Fig. 2 has cammed the retainer ring inwardly so as to release it from the lock
ring; and thereby permit the body of the wellhead assembly to be lowered to the

position of Fig. 2.
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As shown in Fig. 3, further lowering of the body of the wellhead assembly
body will cause the downwardly facing shoulder 41 about the ratchet ring to
engage the shoulder 40 of the locking ring so as to cam it outwardly into a
position in which the locking teeth 14A have moved toward the locking grooves
14 about the bore of the conductor. During this time, the downwardly facing
shoulder 12A about the locking ring has been lowered toward the upwardly
facing shoulder 13 of the conductor bore.

As the body of the wellhead assembly body is lowered to the Fig. 3
position, the lower edge of the upper wedge surface 22 thereabout has moved
downwardly into the upper end of the upper wedge surface 31 within the lock
ring substantially simultaneously with movement of the lower wedge surface 18
about the body into the coaxial lower wedge surface 19 within the bore of the
conductor.

During continued downward movement to the Fig. 4 position, the lower
end 41 of the ratchet ring has moved downwardly and inwardly over the shoulder
40 on the upper end of the locking ring so as to force the locking ring to a
position in which its teeth 14 are disposed within the locking groove 14A about
the bore of the conductor. This initial outward movement of the locking ring is
permitted by radial spacing between the locking ring and the upper enlarged end
of the bore.

As illustrated in Fig. 4, still further lowering of the body of the wellhead
housing moves its tapered shoulder 23 onto shoulder 23A of the locking ring and
the upper wedge surface 31A downwardly and inwardly into tight engagement
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with the wedge surface 31 on the lock ring, as the locking teeth of the locking
ring further outwardly into the locking engagement with locking grooves in the
bore of the conductor. This, of course, is made possible by the radial spacing or
clearance between the outside of the locking ring and the upper end of the
conductor (as shown in Fig. 3).

At the same time, the lower wedge surface 18 about the body has moved
downwardly and inwardly into the outer wedge surface to a position, as best
shown in 4A, in which there is a small vertical clearance or gap 60 between the
lower end of the body and the shoulder 61 on the conductor bore.

At this point, the weight of the casing is slacked off to permit further
downward movement to close the gap (see Fig. 5A) and dispose the ratchet
teeth of the ratchet ring in ratcheting engagement with ratchet grooves on the
inner side of the locking ring. This outward expansion of the ratchet ring is
facilitated of course by the downwardly and outwardly tapered surface on its end
slidable within the downwardly and inwardly extending lower end of the groove.

As best shown in Fig. 5 during this lowering of the body to the position of
Fig. 5, the ratchet ring moves radially outwardly to cause the upper flanks of its
teeth to tightly engage with the lower flanks of the ratchet grooves on the inner
side of the lock ring. In this final landed position of the body within the
conductor, the locking ring has moved into tight locking position within the
conductor as shoulder 41 slides outwardly over the upwardly facing shoulder 40
on the inside of the lock ring.

As shown in Fig. 5B, the engaged shoulder 72 on the lower end of the
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locking ring and the shoulder 74 in the bore of the conductor extend at an angle
of about 15 degrees with respect to the horizontal. Similarly, the shoulders 72
and 74 as well as the upper flanks of the ratchet teeth of the ratchet ring form an
angle of about 15 degrees with respect to the lower flanks of the ratchet grooves
of the locking ring. However, the engaged lower ends 46 of the ratchet ring and
recess 21 in which it is disposed form an angle of about 17 degrees, and in any
event greater than 15 degrees.

Thus, the ratchet ring is urged outwardly into engagement with the locking
ring with a radial component of force greater than the inward components of
force between the conductor bore and the locking ring, as well as those between
the ratchet teeth and grooves. Thus, any motion between the conductor, locking
ring and ratchet ring with respect to the conductor housing will not only prevent
inward movement, but cause further outward movement to eliminate any gap
between them.

As also previously described, the-engagement of the axially aligned upper
and lower wedge surfaces will resist bending of the wellhead housing body
above the conductor, and particularly of the riser string extending upwardly to the
surface whose bending which might otherwise cause fatigue of the engaged
parts locking the body within the conductor. |

As shown in Fig. 6, a series of screws 44 are threadedly received in holes
through the upper portion of the locking ring for engaging the ratchet ring as the
bolts moved outwardly. This will force the ratchet ring inwardly within its recess

to release the latching teeth from the latching grooves of the locking ring to
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permit the locking ring to move to its normally contracted position (Fig. 7) in
which its teeth are removed from the locking grooves within the bore of the
conductor. Thus, the rings may be lifted with the retainer ring as the body is
raised with the body from within the conductor.

Various other modifications to the apparatus disclosed herein should be
apparent from the above description of preferred embodiment. Although the
invention has thus been described in detail for this embodiment, it should be
understood that this explanation is for illustration, and that the invention is not

limited to this embodiment.
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In the claims:

1. Subsea well apparatus, comprising

a conductor having a bore therethrough with locking grooves about the
bore,

a wellhead body adapted to be lowered into the bore for landing therein,

a split lock ring carried by the body and having latching teeth for disposal
opposite the grooves as the body is so lowered, and ratchet grooves therein,

a split ratchet ring carried by the body for disposal above the locking ring
and having latching teeth thereabout,

said ratchet ring engaging the lock ring, upon initial lowering of the body,
so as to force the locking teeth into the locking grooves, and, upon further
lowering thereof, causing the ratchet teeth to engage the ratchet grooves,

a lower downwardly and inwardly extending wedge surface about the
conductor bore,

an upper downwardly and inwardly extending wedge surface within the
locking ring, and

upper and lower downwardly and inwardly extending wedge surface about
the body,

said upper and lower wedge surfaces being coaxial and extending at a
relatively small angle with respect to the vertical to tightly engage one another as

the ratchet teeth engage the ratchet grooves.
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1 2. As in claim 1, wherein
relatively slidable surfaces of the ratchet ring and body, the locking ring
and body, and the locking and rachet ring are so arranged that the weight of the

body urges the rings outwardly with a radial component of force.
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3. As in 1, wherein

the upper end of the locking ring extends above the conductor and carries
bolts for movement inwardly to force the ratchet ring into the recess and thus
release its ratchet teeth from the ratchet grooves in the locking ring to permit the
locking ring teeth to retract from the grooves in the conductor body, so that the

rings may be raised with the body from the conductor bore.
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4, Subsea well apparatus, comprising

a conductor having a vertical bore therethrough, locking grooves within
the bore, an upwardly facing shoulder within the bore beneath the grooves, and
a lower downwardly and inwardly tapered wedge surface within the bore beneath
the shoulder,

a wellhead member body lowerable into the bore of the conductor and
having, about its outer side, a recess, an upper downwardly and inwardly
extending wedge surface beneath the recess, an upwardly facing seat beneath
the wedge surface, and a lower downwardly and inwardly extending wedge
surface below the seat.

a normally contracted, split locking ring supported on the seat and having,
about its outer side, locking teeth opposite the locking grooves, and, about its
inner side, ratchet grooves, and an upper downwardly and inwardly extending
wedge surface beneath the ratchet grooves,

a normally expanded split ratchet ring disposed within and having upper
and lower ends slidable inwardly and outwardly in the recess, and upwardly
facing ratchet teeth about its outer side,

said ratchet ring being landable on the locking ring to lower the locking
ring to a position in which its locking teeth are opposite the locking grooves, and,
upon continued lowering of the body, forces the teeth of the locking ring
outwardly into locking engagement with the locking grooves and the ratchet teeth

of the ratchet ring into engagement with the ratchet grooves of the locking ring,
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as the lower wedge surface about the body slides into the lower wedge surface
in the conductor bore and the upper wedge surface about the body slides into
the upper wedge surface of the locking ring,

the wedge surfaces extending at a relatively small angle with respect to
the vertical, and the upper wedge surfaces being coaxial with the lower wedge

surfaces.
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5. As in claim 4, wherein
the ratchet ring and body, the locking ring and body, and the locking and
rachet ring having relatively slidable surfaces so arranged that the weight of the

body urges the rings outwardly with a radial component of force.
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6. As in 4, wherein

the upper end of the locking ring extends above the conductor and carries
bolts for movement inwardly to force the ratchet ring into the recess and thus
disengage its ratchet teeth from the ratchet grooves in the locking ring to permit
the locking ring teeth to disengage from the grooves in the conductor body, so

that the rings may be raised with the body from the conductor bore.
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7. As in Claim 4, wherein

the bore of the conductor has a reduced diameter portion beneath its
shoulder through which an enlarged portion of the body beneath the seat is
guidably passed as the body is lowered, and

fluid bypass slots extend vertically through one of the portions.
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8. As in Claim 4, including

a normally expanded retainer ring supported on the body seat and
connected to the lower end of the locking ring for expansion and contraction with
respect thereto and upon lowering of the body as forced by the shoulder in the
bore to contract to be released prior to the lock ring, but, upon raising of the body

to expand for reconnecting with the lock ring and thus retrieval with the body.

22



11

16

21

WO 2004/001190 PCT/US2003/018961

9. Subsea well apparatus, comprising

a conductor having a vertical bore therethrough, locking grooves within
the bore, an upwardly facing shoulder within the bore beneath the grooves, and
a lower downwardly and inwardly tapered wedge surface within the bore beneath
the shoulder,

a wellhead member body lowerable into the bore of the conductor and
having, about its outer side, a recess, an upper downwardly and inwardly tapered
wedge surface beneath the recess, a downwardly and inwardly tapered shoulder
beneath the upper wedge surface, an upwardly facing seat beneath the
shoulder, and a lower downwardly and inwardly tapered wedge surface beneath
the seat,

a normally contracted, split locking ring supported above the seat and
having, about its outer side, a downwardly and inwardly tapered shoulder
disposed above the shoulder on the conductor bore and locking teeth beneath
the shoulder and opposite the locking grooves, and having, about its inner side,
ratchet grooves, a downwardly and inwardly extending shoulder above the
grooves, an upper downwardly and inwardly tapered wedge surface beneath the
ratchet grooves, and a downwardly and inwardly tapered shoulder beneath the
wedge surface,

a normally expanded ratchet ring having upper and lower ends slidable
inwardly and outwardly in the recess and having ratchet teeth about its outer
side, |

said ratchet teeth being landable on the locking ring, upon initial lowering
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of the body, so that, upon further lowering, the ratchet ring will force the locking
ring downwardly to land its shoulder on the shoulder in the conductor bore, and
then lower the locking ring to dispose its locking teeth opposite the locking
grooves as the lower wedge surface of the body slides within the lower wedge
surface in the conductor bore, and thus, upon continued lowering, force the teeth
of the locking ring outwardly toward the locking grooves and dispose the ratchet
teeth above the ratchet grooves of the lock ring, and then, upon still further
lowering of the body, force the locking teeth outwardly into locking engagement
with the locking grooves and then force the ratchet teeth of the ratchet ring into
locking engagement with the ratchet grooves of the locking ring, and upon
lowering of the shoulder about the body, and force the upper wedge surface
about the body into tight engagement within the wedge surface of the locking
ring, as the tapé“'red shoulder about the body is Ioweréd onto the tapered
shoulder of the lock ring, and the wedge surface about the body is lowered
further downward toward the lower wedge surface of the conductor bore,

the wedge surfaces extending at a relatively small angle with respect to
the vertical, and the upper wedge surface being coaxial with the lower wedge

surfaces.
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10. Asin claim 9, wherein

the ratchet ring has a surface slidable downwardly and outwardly over a
surface of the body, and the locking ring has a surface slidable upwardly and
outwardly over a surface of the conductor bore, as the upper and lower wedge

surfaces are tightly engaged, and
the first mentioned surfaces forms a larger angle with respect to the

horizontal than the second mentioned surfaces, so that the weight of the body

urges the rings outwardly.
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1 11. Asin 9, wherein
the upper end of the locking ring extends above the conductor and carries
bolts for movement inwardly to force the ratchet ring into the recess and thus
release its ratchet teeth from the ratchet grooves in the locking ring to permit the
locking ring teeth to retract from the grooves in the conductor body, so that the

6 rings may be raised with the body from the conductor bore.
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1 12.  Asin Claim 9, wherein
the bore of the conductor has a reduced diameter portion beneath ité
shoulder through which an enlarged portion of the body beneath the seat is
guidably passed as the body is lowered, and

fluid bypass slots extend vertically through one of the portions.

27



WO 2004/001190 PCT/US2003/018961

1 13. Asin Claim 9, including
a normally expanded retainer ring supported on the body seat and
connected to the lower end of the locking ring for expansion and contraction with
respect thereto and upon lowering of the body as forced by the shoulder in the
bore to contract to be released prior to the lock ring, but, upon raising of the body

6 to expand for reconnecting with the lock ring and thus retrieval with the body.
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14.  Subsea well apparatus, comprising

a conductor having a vertical bore therethrough, locking grooves located
in the bore, a shoulder located in the bore, and a lower wedge surface located in
the bore below the locking grooves,

a wellhead member body lowerable into the bore of the conductor, having
a recess thereabout, an upper wedge surface located below the recess, and a
lower wedge surface located below the upper wedge surface for tightly engaging
within the lower wedge surface located in the bore of the conductor,

a normally contracted split locking ring carried by body and landable on
said shoulder in said conductor when body is lowered and having locking teeth
thereabout for engaging the locking grooves, an upper wedge surface therein
which mates with upper wedge surface on said body when body is landed in said
conductor, and ratchet grooves therein above said wedge surface about this
locking ring, and

a split, normally expanded, ratchet ring positioned in said recess and
having ratchet teeth thereabout which engage with the ratchet grooves within the

locking ring when said body is landed in said conductor.,
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15.  As in claim 14, wherein

when said body is landed in said conductor, the body being lowered
further with respect to said conductor to cause the tight engagement between the
lower wedge surfaces between body and conductor between upper wedge
surfaces on the body, and between the locking ring and locking teeth of the

locking ring and the locking grooves of conductor.
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