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BACKGROUND OF THE INVENTION 

1. Field of the invention: 

This invention relates in general to running tools 
for running a casing hanger in a subsea well, and in 

5 particular to a running tool that is run on casing and 
bas a full bore inner diaaeter that equals the inner 
diameters of the running casing and well casing. 

2. Description of the Prior Art: 

In a subsea well, a wellhead housing will be located 
10 at the sea floor. As the well is drilled to successive 

depths, casing will be run' and caentecl in place. A 

typical technique for ru!_lfting casing involves securing 
the casing to a casing hanger, then securing the casing 
hanger to a running tool. The running tool secures to 

1 s drill pipe. The operator lowers the string of well 
casing, casing banger, and running tool on the c:lrill 
pipe. 

A c-ant plug will be positioned below the casing 
hangar and supported by the running tool. once the 

20 ~sing hangar lands in the wellhead housing, the operator. 
will pwap ceaent down the bore of the drill pipe. The 
c-.it passes through the plug and f lovs down the wall 
casing, than back up the annulus surrounding the casing. 

Attar the desired aaount of caent has been pumped 
25 into the c:lrill pipe, the operator will pump a ball or 

dart clown the bore of the drill ·pipe. The ball will 
contact the plug and push the cemant plug down to the 
bottoa of the casing. The cement plug than locates at 
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the upper level of cement, and forces all of the cement 
out of the well casing and up into the annulus. 

The running tool frequently will have a seal sleeve 
mounted to it which carries a casing hanger seal. After 

s cementing, the operator will actuate the seal sleeve, 
moving it downward relative to the casing hanger to 
position the seal between the casing hanger and the 
wellhead housinCJ bore. In so- cases, the running tool 
will also set the seal to the desired force. A variety 

1 o of different structures have been known in the prior art 
to move the seal sleeve down. These structures include 
hydraulic systems that are actuated by pulling up on the 
drill pipe or moviftCJ the drill pipe downward. The 
systems also include torque setting by rota~ion of the 

15 drill pipe, or pwnpinCJ fluid down the drill pipe. 
RunninCJ tools of this nature work sufficiently well. 

However, one drawback is that with a very lonCJ string, 
the weight of the. string of casing may exceed the 
strength of the strinC) of drill pipe. Also, the drill 

20 pipe has an inner dimter that is much smaller than the 
inner diameter of the well casi119. The cement plug must 
initially be located below tha drill pipe during the 
running in procedure, wbich bas soae disadvantaqes. 

FUll bore casinCJ hangar running tools are available 
25 for elastomeric casinCJ hanger seals ~f S0118 types. In 

the prior art type, the casing hanger seal is initially 
carried on the exterior of the casillCJ banger by threads. 
Plowby slots on. the casing hanqer allow the bypass of 
cement returns when ceaentiDCJ. After cementinq, the 

30 runninq tool will enqage the seal assembly and throuqh 
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rotation will move the seal downward into position. The 

seal is set by torque. While this works well enough, 

securing the seal assembly by threads to the casing 

hangar requires a longer casing hanger than running tools 

5 which carry the seal on a seal sleeve mounted to the 

runnillCJ tool. 

This Sheet Has Been Replaced 
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SUMMARY OF THE INVENTION 

In this invention, the running tool is of a full 
bore type, allowing the ceaent plug to be pumped from the 
surface. Also, the runnillCJ tool has a seal sleeve 

s mounted to it that carries the casing hanger seal. After 
cementinq, positioning means incorporated with the 
running tool will move the seal sleeve from an upper 
position down to c.. lower position between the casing 
hanger and the wellhead housing bore. 

10 In a preferred embodiment, the positioning means 
comprises a J-pin and J-slot arrang .. ent located between 
a body of the running tool and the seal sleev•· Rota~ion 

of the runninq casing less than one turn will move the J­
pins into an axial portion of the J-slot, allowing the 

15 seal sleeve to move downward relative to the body. 

A quide means locates in the runninq tool between 
the body and the connection 118&nS for connecting the 
runninq tool seal sleeve to the runninq casing. This 
quide means has an inner diaaeter that is not less than 

20 the inner di-tar of the runninC) casinq and well casing. 
The guide means will collapse when the seal sleeve moves 
to tha lower position. Preferably, the quide means 
comprises upper and lower slotted cylinders which define 
alternatinq intarmeshinq finqera. 

25 A seal connection means connects the seal sleeve to 
the casinq hanger seal. Tbe seal connection means will 
automatically release the seal sleeve from' the casing 
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hanqer seal when the seal sleeve is in the lower 

position. The seal connection means comprises a 

resilient split ring that aoves between an inner and 

outer position. A release •ember mounts to the split 

5 ring and ellCJagea the exterior of _the body. ·the body has 

a recess located in its lower portion. When the release 

member reaches the recess, it aovea inward due to the 

inward bias of the split ri119. Thia retracts the split 

ring and frees the engagement with the casillCJ hanger 
10 seal. 

BRIEF DESCRIPTION OP THB DRAWINGS 

Figures la, lb and le make up a quarter sectional 

view of a runnillCJ tool constructed in accordance with 

this invention, and shown in the running in position. 

15 Figures . 2a and 2b caprise a quarter sectional view 

of portions of the runnillCJ tool of Pi_gure 1, showing the 

seal sleeve of the runnillCJ tool in a lover position. 

Figure 3 is an isometric view of the body of the 

runnillCJ tool of Figure 1. 
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DETAILED DESCRIPTION OF THE INVENTION 

ReferrinCJ to FiCJUre la, the lower end of a strinq of 
runninCJ casinCJ 11 is shown. RunninCJ casinCJ 11 is a 
string of pipe that will extend to a drillinq vessel at 

s the surface of the water. Running casin9 11 has a bore 13 
and external threads for securing to a runninq tool is. 
Runninq casin9 11 is of a type that could be installed in 
a well, but in this instance, it is used to lower running 
tool 15 and is not installed in a well. 

10 Running tool 15 includes a casing adapter 17 which 
serves as connection- means for connectin9 runnin9 tool 15 
to runninCJ casing 11. casin9 adapter 17 is a threaded 
member that engages running casing 11. CasinCJ _ adapter 17 
has external threads 19 on its' lower end. A seal sleeve 

15 21 secures to casinCJ adapter 17. 

Seal sleeve 21 comprises two sleeves, inner sleeve 
_ 23 and outer sleeve 25. Inner sleeve 23 has internal 
threads that secure to the external threads 19, thus will 
move in unison both rotationally and axially with runninCJ 

20 - casing 11. outer sleeve 25 secures to inner sleeve 23 by 
a retainer rillCJ 27. Inner sleeve 23 and outer sleeve 25 
are axially ilmovable relative to each otber, but inner 
sleeve 23 can rotate relative to outer sleeve 25 because 
of retainer ring 27. A plurality of flow slots 29 

25 extend along_ the exterior of outer sleeve 25 for the 
passage of c .. ent returns. IMer sleeve 23 has a bore 31 
with an inner diameter that is greater than the inner 
diameter of bore 13 of runniDCJ casiDCJ 11. 
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Referring to Figure lb, inner sleeve 23 slidinqly 
engages a body 33. Body 33 is a tubular member havinq an 
exterior surface 35 that is in sliding engagement with 
bore 31 of inner sleeve 23. Body 33 has a downward 

5 facing shoulder 37. A load shoulder 39, which faces 
upward, is formed on the lower end of inner sleeve 23 for 
engaging body shoulder 37. 

As can be seen by cmnparing Pigures la and lb with 
Figures .. 2a and 2b, inner sleeve 23 will move downward 

1 o from an upper position shown in Figures la and lb to a 
lower position shown in Figures 2a and 2b. A positioning 
means acc011plishes the movement between the two positions 
by rotation of running casing 11 (Pig. la) less than one 
turn, then allowing the weight of the running casing 11 

15 to move the seal sleeve 21 downward. The positioning 
means includes two J-pins 41 (only one shown) , each 
spaced 180 degrees apart frca each other. Each J-pin 41 

is stationarily mounted to inner sleeve 23, extends 
through the wall of inner sleeve 23, and protrudes into 

20 bore 31. As shown by the dotted line in Figure 3, J-pin 
41 is generally rectangular in configuration. 

Referring still to Pigure 3, body 33 has for each J­

pin 41 an upper cirCUllferential J-slot 43. An axial J­
slot . 45 for each · J-pin 41 extends axially downward, 

25 parallel to tbe longitwti~al axis of running tool 15. 
Each axial J-slot 45 intersects upper circ:nmrerantial J­

slot 43. A lover cirCUllferantial J-slot 47 intersects 
each axial J-slot 45 and extends a short cirCUJDferential 
distance. The lower cirCUJlferential J-slots 4 7 are 

30 located below upper circuaf erential J-slot 43 and at the 

il1l1M1ii1~r · 
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lower end of axial J-slot 45. 

In the upper position shown in Figure lb, each J-pin 
41 is located in the upper cirCWDferential J-slot 43. 

·aotatinCJ runninCJ casing 11 (FiCJ. la) about·one-half turn 
5 will aliCJD J-pins 41 with axial J-slots 45. The weight 

of runninCJ casinCJ 11 will then cause the J-pin 41 and 
seal sleeve 21 to 110ve downward relative to body 33 to 
the lower position shown in Figure 2b. 

ReferrinCJ a9ain to Figure lb, body 33 has a lower 
1 O portion which comprises an adapter 49. Adapter 49 is a 

tubular ll8JDber havinCJ external threads 51 formed on a 
conical portion of its lower end. Threads 51 carry a 
split latch rinCJ 53, wbicb enga9es a groove 55 formed in 
a conventional casing banger 57. Latch rinCJ 53 will 

15 releasably secure the running tool 15 to casinCJ hanger 
57. During the releasinCJ procedure, adapter 49 will 
unscrew fro• latch ring 53. Latch rinCJ 53 is resilient. 
and is biased radially inward. A retaine~ rinCJ 56 (Pig. 
le) secured to adapter 49 below threads 51 will catch 

20 latch ring 53 and retrieve it to the surface along with 
adapter 49. U.S. Patent 4,903,992, issued February 27, 
1990, Charles B. Jennings, describes more details of 
latch ring 53. 

Referring still to Fi9Qre lb, body 3~ and adapter 49 
25 have a bore 59. Bore 59 has the s ... inner di-eter as 

bore 13 of running casing 11. Bore 59 is smooth and 
unobstructed so as to allow the passage of a ceaent plug 
(not shown) • 

' 
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. Referrinq to Figure la, guide means locates in the 
annular clearance surrounding bore·31 of seal sleeve 21. 
Bore 31 is of a larger diameter than bore 13 and bore 59, 
thus in some cases for short cement plugs, could possibly 
cause the cement plug to catch on the uppe~ end of body 

33. If the cement plug had an axial length greater than 
the distance from the lower end of casing adapter 17 to 
the upper end of body 33 when the seal sleeve 21 is in 
the upper posit!on, then there would be little likelihood 

10 of the cement plug becoming cocked and catching on the 
upper end of body 33. In the case of shorter cement 
plugs, however ·such might occur. The quide means will 
prevent this occurrence. 

In the preferred embodiment, the guide means 
15 comprises upper finger ring 61, which secures by a 

retainer ri119 63 to adapter 17. Upper finger rinq 61 has 
a plurality of upper tinqers 65 that depend downward. 
Upper tinqers 65 are formed by •illing slots in the upper 
finger ring 61. SiJlilarly, lower fingers 67 formed by 

20 milled slots extend upward fraa the upper end of body 33. 
Lower fingers 69 intermash and alternate with upper 
fingers 65. The inner diameter of the upper and lower 
finqers 65, 67 is the same as the inner diameter of bore 
13 and bore 59 (Pig. lb). When seal sleeve 21 is moving 

25 to the lower position, upper finqers 65 will move 
downward, sliding against lover fingers 67 as can be seen 
.,Y coaparing Figure la with-Figure 2a. 

Referring again to Piqure lb, outer sleeve 25 bas an 
inward protruding retalninq shoulder 71 that faces 

30 upward. An inward biased split ring 73 has an annular 
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recess formed around it for enqaqinq retaininq shoulder 
71. Split rinq 73 has a plurality of pins or release 
members 75 (only one shown) spaced · cirCUllferentially 
around its inner diameter. Release members 75 enqaqe the 

5 exterior of body 33, but will not enter the J-slots 43, 
45, 47. The length of release member 75 is selected so 
as to push split ring 73 outward to keep it in an outer 
position shown in Piqure lb. 

Split rinq 73 . has a set of threads 77 ·on its 
10 exterior. A solid enerqizinq rinq 79 has mat:inq interior 

threads that screw onto threads 77. Enerqizinq rinq 79 
is part of a conventional casinq hanqer seal assembly 81. 
In the preferred embodiment, seal assembly 81 is of a 
metal type, havinq a u-shaped metal seal that is pushed 

15 apart into sealinq enqaqeaent by means of enerqizinq rinq 
79. U •. s. Patent 4,932,472, issued June 12, 1990, earl P. 
Boehm,. Jr. , describes more details of the seal assembly 
81 shown. Split rinq 73, rataininq shoulder 71, and 
release members 75 serve as a seal connection means for 

20 connectinCJ the seal assembly 81 to the outer sleeve 25.of 
seal sleeve 21. 

As seal sleeve 21 llOVea downward, release members 
75 will slide on the exterior of body 33 and adapter 49. 
A recess 85 on the exterior of body adapter 49 will 

25 eventually be en9a9ad by the release members 75 when seal 
sleeve 21 reaches its lower position. When this occurs, 
release members 75 are pushed inward by the inward bias 
of split rinCJ 73 into recess 85. Thia movement releases 
the threads 77 from the seal assembly 81. This position 

30 is shown in PiCJUre 2b. 
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Referring to Figure le, casing hanger 57 has a 
downward facinCJ conical load shoulder 87. In the 
embodiment shown, load shoulder 87 is part of a load ring 
89 which secures to and forms a part of casing hanger 57. 

5 Load shoulder 87 will land on an upward f acinq load 
shoulder (not shown) located in wellhead housinCJ 91 (Fiq. 
2b). The load shoulder will be formed in bore 93 of 
wellhead housing 91. 

Referrinq aqain to Fiqure le, a string of well 
10 casinq 95 secures to the lower end of casinq hanger 57. 

Well casinq 95 has a bore 97 that is the same as the bore 
13 of running casing 11 (Fiq. la) as well as the bore 59 

of runninq tool body 33. 

In operation, tbe operator will assemble a string of 

15 well casinq 95, lowerinq it section by section from the 
drilling vessel. casing hanger 57 will be secured to the 
upper end of the well casinq 95. Runninq tool 15 will be 

secured to the casinq banger 57 by latch ring 53. Seal 
assembly 81 will be assembled on the seal sleeve· 21, 

2 o . which will be in the upper ·position shown in Figures la 
and b. 

25 

Th• operator secures a strinq of running casing 11 

to the runninq tool 15 and lowers the runninq tooJ. 15, 

casing hangar 57 and wall casinq 95, section by section 
as the running casing 11 is .. de up. When the casing 
hanger load shoulder 87 lands in wellhead housing 91, the. 
operator will begin caentinq. Th• operator pumps cement 
down th• running casing 11, through the body bore 59 
(Fiq. lb) and down through the well casing bore 97. The 
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cement will flow down well casing 95 and begin returning 
back up the annulus surrounding well casinq 95 .• 

When the operator has pumped the selected amount of 
.cement, he will place a conventional cement plug (not 

s shown) into the. upper end of running casing 11 at the 
drilling vessel. The operat_or pumps the cement plug down 
with a fluid such as water. The cement plug, which 
would be located at the upper level of the cement, pushes 
the cement downward and back up the annulus surrounding 

10 well casing 95. The cement plug will pass throuqh the 
running toel 15 and proceed to the bottom of well casing 
95 where it enqaqes a conventional cement shoe (not 
shown). 

The operator then will rotate the running casing 11 

15 about one-half turn, C::ausing inner sleeve 23 to rotate 
relative to body 33. J-pins 41 will aove into the axial 
J-slots 45. The weight of running casing 11 will cause 
the seal sleeve 21 to aove downward. seal assembly 81 

will locate in an annular space between the casing hanqer 

20 57 and bore 93 of wellhead housing 91, as shown in Fiqure 
2b. Energizing ring 79 will 1l0Ve dovnvard relative to 
seal 83 to partially set seal 83. At the same ti .. , 
release ... ber 75 will engage recess 85, causing split 
ring 73 to retract froa engagement with energizing ring 

25 79. This releases seal sleeve 21 froa seal assembly 81. 

The operator will then pull upward about 5, ooo 
pounds above the weight of running casing 11 and rotate 
two and one-half turns to the right. Thia causes the 
adapter 49 to unscrew froa latch ring 53. This releases 

I 
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-the running tool 15 from casing hanger 57. The operator 
then continues pulling upward. The retainer 56 (Fig. le) 
will catch the released latch ring 53 to retrieve it 
along with running tool 15. The rotation while pulling 

5 upward will cause the J-pins 41 to enter the lower 
circumferential J-slots 43 during retrieval. 

The operator will then complete the setting of seal 
assembly 81. This may be done in a number of manners. 
A test tool may be employed to utilize pressure caused by 

10 fluid being pumped from the surface to perform the final 
setting. A setting tool could be lowered from the vessel 
to set the seal assembly 81. 

Thia invention has significant advani;.ages. The 
running tool is full bore. This allows the running 

15 casing to have the s... di-ter as the well casing. 
This enables the operator to pump the cement plug from 
the drilling vessel, rather than suspending it from the 
running tool during the running procedure. The running 
casing, beinq of the saaa type aa the wall casing, will 

20 have sufficient strength to support the weight of the 
well casing. carryinq the casing banger seal initially 
on the running tool, rather than on the casing banger, 
allows a shorter length of casing banger to be employed. 

While the invention has been abown in only one of 
25 its tons, it should be appuent to those skilled in the 

art that it is not so limited, but is susceptible to 
various changes without departing froa the scope of the 
invention. 

This 1if i~ l1ii1~l1iliced 
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I claim: 

l. In a subsea well havin9 a wellhead housin9 located at 
a sea floor, a runnin9 tool for runnin9 and landing in 
the wellhead housin9 on a string of runnin9 casing a 

s casin9 han9er secured to a string of well casin9, and 
for positionin9 a casin9 han9er seal between the casin9 
hanger and wellhead housin9, the runnin9 casin9 and well 
casin9 bein9 of ·the same inner diameter, the runnin9 tool 
comprisin9 in combination: 

1 o runnin9 tool connection means for connecting the 
running tool to the running casing; 

a tubular body having an exterior and a lower end, 
the body having an unobstructed bore therethrough that 
has an inner dia .. ter at least equal to the inner 

15 diameter of the running casing and well casing so as to 
allow a cement plug to be pwaped downward through the 
running casing, body and well casing during cementing of 
the well casing;· 

casing hanger connection -an• on the lower end of 
20 the body for connecting the body to the casing hanger 

duriDCJ running in and for releasing the body from the 
casing hanger after the well casing bas been cemented; 

a seal sleeve carried· by the body on the exterior of 
the body; 

25 seal connection means on the seal sleeve for 
releasably connecting the casing banger seal to the seal 

111111111111111111111111111111 
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sleeve; and 

positioning means for carrying the seal sleeve and 
casing hanger seal in an upper position relative to the 
body during running in and ceaenting, and for moving the 

5 seal sleeve and casing banger seal downward to a lower 
position after cementing, positioning the casing banger 
seal between the casing banger and wellhead housing, the 
seal connection means releasing the casing banger seal 
fro• the seal sleeve after the seal sleeve is in the 

10 lower position. 

2. The running tool according to .claim 1 wherein the 
positioning means moves the seal sleeve and casing banger 
seal to the lower position in response to axial movement 
of the running casing after the casing banger bas landed 

15 in the wellhead housing. 

3. The running tool according to claill 1 wherein the 
positioning 118aDS moves the seal sleeve and casing banger 
seai to the lower position in response to axial movement 
of the running casing after the casing banger bas landed 

20 in the wellhead bousiDCJ, the axial moveaent requiring no 
110re than one rotation of the runniDCJ casing. 

4. '!be running tool according to claia 1 wherein the 
positioning means moves the seal sleeve and casing banger 
seal tQ the lowar position after the casing banger bas 

25 landed in the ·wellhead housing in response to rotation of 
the running casing of less than one turn, then axial 
moveaent of the running casing. 

I lllllll llllll 11111 lllll ll 1111 
* C L M S * 
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s. The runninq tool accordinq to claim 1 wherein the 
positioning means moves the seal sleeve and casing hanqer 
seal to the lower position after the casinq hanqer has 
landed in the wellhead housing in response to rotation of 

s the running casing of less than one turn, then straight 
downward aov ... nt of the running casing. 

6. The running tool according to claim 1 wherein the 
running tool connection means connects the seal sleeve to 

·the running ~sing for movement therewith. 

1 o 7. The running tool according to claill 1 wherein the 
casing hanger connection •eans i11110vably connects the 
body to the casing hanger until after the positioning 
means baa aoved the seal sleeve to the lower.PQsition. 

a. In a aubsea well having a wellhead housinq located 
1 s at a sea floor, a running tool for running and landing . in 

the wellhead housing on a string of running casing a 
casing hangar secured to a string of well c~sinq, and 
for positioning a casing hanger seal between the casing 
hangar and wellhead housing, the running casing and well 
casing being of the •- inner di ... ter, the· running tool 

20 having a longitu4inal axis and ca.prising in coabination: 

a tubular body having an exterior and a lower end, 
the body having an unobstructed bore theretbrough that 
has an inner diaaetar at· least equal to the inner 

.diameter of the running casing and well casing so as to 
25 allow a c ... nt pluq to be pmaped downward through the 

running casing, body and well casing during c .. enting of 

the well casing1 

111111111111111111111111111111 
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casing hanger connection means on the lower end of 
the body for connecting the body to the casing hanger 
during running in and for releasing the body from the 
casincJ hanger after the well casing has been cemented; 

a seal sleeve carried by the body on the exterior of 
the body; 

running tool connection means for connecting ~e 
seal sleeve to the running casing; 

seal connection means on the seal sleeve tor 
10 releasably connectillCJ the casing hangar seal to the seal 

sleeve; 

positionillCJ means engaging the seal sleeve and the 
body for carrying the seal sleeve and casing banger seal 
in an upper position relative to the body during running 

1 s in and cementillCJ, . and for aoving the seal sleeve · and 
casing hanger seal downward to a lower position in 
response to downward 1a0veaent of the running casing, 
.positioning the caainCJ hangar seal between the casing 
banger and wellhead bouainq after ceaenting; and wherein . 

. 20 the caainq hanger connection means imaovably 
connects the body to the casing hangar until after the 
positioning .. ana baa moved to the lower position, then 
releases the· running tool froa the casing banger in 
response to upward aovmaent of the running casillCJ, and 

25 wherein the seal connection means releases tba casing 
hangar seal froa the seal sleeve after the seal sleeve is 
in the lower position. 

11111111111111111111111111 1111 
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9. The runninq tool accordinq to .claim 8 wherein the 
positioninqmeans moves the seal sleeve and casinq hanqer 
seal to the lower position after the casinq hanqer has 
landed in the wellhead housinq in response to rotation of 
the running casing of less than one turn, then straight 
downward movement of the running casing. 

10. The running tool according to clai• 8 wherein the 
runninq tool connection means connects the seal sleeve to 
runninq casinq for movement therewith. 

10 11. The running tool accordiftCJ to claiia a wherein the 
body has a cylindrical surf ace on the exterior of the 
body that is slid.fngly received within _an interior 
cylindrical surface in the seal sleeve, and wherein the 
positioniJMJ means comprises: 

15 a J-slot formed in one of the cylindrical surfaces, 
having a circwaf erential portion· and an axial portion 
perpendicular to the cirCUJ1ferential portion; and 

a J-pin secured to the other of the cylindrical 
surfaces in engageaent with the J-slot, the J-pin being 

20 located in the circwaferential portion during the running 
in of the ca&iDCJ bane.Jar and being movable to the axial 
portion by rotation of the runniDCJ casiftC) relati va to iha 
casing hanqer and body to cause the seal sleeve to move 
axially downward to the lower position. 

25 12. The running tool according to ciaia a wherein the 
seal connection means comprises: 

111111111111111111111111111111 
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a resilient inwardly biased split ring movable 

radially between an outer position and an inner position, 

the split rinq having a grooved exterior for engaging an 

interior surface of the casing hanger seal when in the 

5 outer position; and 

casiDCJ hanger seal release means for causing the 

split ring to move to the inner position when the 

positioning means moves the seal sleeve to the lower 

position. 

10 13. The running tool according to claim 8 wherein the 

casing hanger connection means comprises: 

a set of external threads at the lower end of the 

body; 

a sat of internal threads in an interior portion of 

1 s the casing hanger which are engaged by the external 

threads, requiring rotation of the body and the running 

: casing to release from the casing hanger; and 

wherein the seal connaction means releases the seal 

sleeve froa the casinq hanger seal prior to rotation of 

20 the body. 

14. The runninq to~l according to claim a wherein: 

the running tool connection means comprises an 

adapter sleeve secured to an upper end of the seal 

sleeve, the adapter sleeve having a lower end and having 

I 1111111 11111111111 1111111 1111 
* C L M S * 
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an inner diameter substantially equal to the inner 
diameter of the bore of the body; 

the body has an upper end spaced below the lower end 
of the adapter sleeve; 

s the seal sleeve has an inner diaaater between the 
upper.end of the body ancl the lower end of the adapter 
sleeve that is greater than the inner diameters of the 
bore of the body and the inner diameter of the adapter 
sleeve, defining an annular clearance which reduces in 

1 o axial length when the seal sleeve moves to the lower 
pesition; and wherein the running tool further comprises: 

guide means located in the annular clearance for 
providing an inner diameter substantially equal to the 
inner diameters of the adapter sleeve and bore of the 

1 s body to facilitate passage of the plug through the 

running tool. 

15. The runnin9 tool accordiZMJ to claim 8 wherein: 

the running tool connection means comprises an 
adapter sleeve secured to an upper end of the seal 

20 sleeve, the adapter sleeve.having a lower end and having 
an inner di-eter substantially equal to the inner 
dim.a .. tar of the bore of the body; 

25 

the body has an upper end spaced below the lower end 
of the adapter sleeve; 

the seal sleeve has an inner diameter between the 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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upper end of the body and the lower end of the adapter 
sleeve that is qreater than the inner diamet~rs of the 
bore of the body and the bore of the adapter sleeve, 
defining an annular clearance which reduces in axial 

5 length when the seal sleeve moves to the lower position; 
and wherein the running tool further comprises: 

10 

a _plurality of upper fingers cir~erentially 

spaced apart frO. each other, and secured to and 
extending downward from the adapter sleeve; and 

a plurality of lower fingers circumferentially 
spaced apart from each other, located between and 
alternating with the upper fingers, the lower fingers 
being at the upper end of the body, the upper and lower 
fingers having inner diameters substantially equal to the 

15 inner diameters of the adapter sleeve and bore of the 
body to facilitate passage of the plug through the 
running tool. 

16. In a subsea well having a wellhead housing located 
at a Sea f lOOr I a running tool for running and landing in 

2 O the wellhead houaing on a string of running casing a 
casing hanger secured to a string of well casing, and 
for positioning a casing banger seal bet,reen the casing 
banger and wellhead housillCJ, the running tool haviRCJ a 
longitudinal axis ancl coaprising in cOllbination: 

25 a tubular body having an exterior cylindrical 
surf ace and a lower enct1 

casing hanger connection means on the lower end of 
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the body for connecting the body to the casing hanger 
during running in and for releasing the body from the 
casing hanger after the well casing has been cemented; 

a seal sleeve carried by the body on the exterior, 
5 the seal sleeve having an interior cylindrical surface in 

sliding engagement with the exterior cylindrical surf ace 
of the body; 

running tool connection means for connecting the 
seal sleeve to the running casing; 

· 10 seal connection means on the seal sleeve for 
releasably connecting the casing hangar seal to the seal 
sleeve; 

a J-slot formed in one of the cylindrical surfaces, 
having a circumferential· portion and an axial portion 

15 perpendicular to the circwaferential portion; 

a J-pin secured to the other of the cylindrical 
surfaces in engagement.with the J-slot, the J-pin being 
located in tba cirCWlfarential portion during the running 
in of tbe casing hangar, positioning the ~sing hanger 

20 seal in an upper position relative to the body, and 
being movable to the axial portion by rotation of the 
running casing and seal sleeve relative to the casing 
hanqar and body to cause tba seal sleeve to move axially 
downward to position the casing hanqar seal in a lower 

25 position between the casing hanger and wellhead housing 
after cementing; and wherein 
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the casing hanger connection means immovably 
connects the body to the casing hanger until after the 
casing hanger seal has moved to the lower position, then 
releases the running tool from the casing hanqer in 

5 response to upward movement of the runniftCJ casiftCJ, and 

wherein th~ ~eal connection means releases the casing 
hanger seal froa the seal sleeve after the casing hanger 
seal is in the lower position. 

17. The running tool according to claim 16 wherein the 
10 seal connection means comprises: 

a resilient.split ring movable radially between an 
outer position and an inner position, the split rinq 
having a qrooved exterior for &llCJaging an interior 
surface of the casing han9ar seal when in the outer 

1 5 position; and 

casing hangar seal release means for causing the 

split ring to move to the inner position when the 
positioniftCJ means moves the seal sleeve to the lower 
position. 

20 18. The runniftC) tool accorclincJ to claia 16 wherein the 
casing hanger connection means comprises: 

a set of external threads at the lower end o!I aie 
body; 

a set of internal threads in an interior portion of 
25 the casiftCJ hanqer which are engaged by the external 

threads, requirinq rotation of the body and the runninq 
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casing to release from the casing hanger; and 

wherein the seal connection means releases the seal 
sleeve from the seal prior to rotation of the body. 

19. The running tool according to claim 16 wherein: 

s the runnin9 tool connection means comprises an 
adapter. sleeve secured to an upper end of the. seal 
sleeve, the adapter sleeve havinq a bore and a lower end; 

the body has a bore and an upper end spaced below 
the lower end of the adapter sleeve; 

10 the seal sleeve has an inner diameter between the 
upper end of the body and the lower end of the adapter 
sleeve that is qreater than inner diameters of the bore 
of the body and the bore of the adapter sleeve, defininCJ. 
an annular clearance which reduces in axial length when 

1 s the seal sleeve moves to the lower position; and wherein 
the running tool further eo11prisea: 

guide .. ans located in the annular clearance for 
providing an inner di ... ter substantially equal to the 
inner diaaeters of the adapter sleeve and bore of the 

20 body to facilitate passage of a plug through the runninq 
tool. 

20. The running too1 according ~o claia 16 wherein: 

the running tool connection means comprises an 
adapter sleeve secured to an upper end of the seal 
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sleeve, the adapter sleeve havinq a lower end and havinq 
a bore with an inner diameter; 

the body has an upper end spaced below the lower end 
of the adapter sleeve ancl a bore with an inner diameter 

5 substantially equal to the inner diameter of the bore of 
the adapter sleeve; 

the seal sleeve has an inner diameter between the 
upper encl of the body and the lower end of the adapter 
sleeve that is greater than the inner diameters of the 

1 o bore of the body and the bore of the ada_pter sleeve, 
defining an annular clearance which reduces in axial 
length when· the seal sleeve aoves to the lower position; 
and wherein the running tool further comprises: 

a plurality of upper fingers circumferentially 
15 spaced·. apart from · each other, and secured to and 

extending downward froa the adapter sleeve; and 

a plurality of lower fingers circumferentially 
spaced apart from each other, located between and 
alternatinCJ with the upper fingers, the lower finqers 

20 being located in the clearance at the upper end of the 
body, the upper and lower fiDCJera having inner diameters 
substantially equal to the inner diameters of the bore of 
~e adapter sleeve and bore of the body to facilitate 
passage of a plug tbrougb the running tool. 

25 21. The runninq tool according to claim 16 wherein the 
seal connection means co.prises: 
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an inwardly biased resilient split rinq movable 

radially between an outer position and an inner position, 

the split rinq havinq a grooved exterior for enqaqinq an 

interior surface of the casing hanger seal when in the 

s outer position; 

a release member protruding radially inward from the 

split ring into sliding engaqeaent with the body to 

maintain the split ring in the outer position while the 

seal sleeve is abo"le the lower position; and 

1 o a recess formed ~n the body for recei vinq the 

release member when the seal sleeve reaches the lower 

position, all0wing the split ring to retract to the inner 

position to disengage fr011 the casing hanqer. seal. 

22. A method of installing casinq in a subsea wellhead 

15 housin9, comprising: 

connectinq a casing han9er to an upper end Of a 

string of well casing; 

provid~ng a caaing banger running tool with a bore 

therethrough which bas a body with an inner· diameter at 

20 least equal to an inner di-ter of the well casing, and 

which bas a seal sleeve that is movable relative to the 

body between upper and lower positions; 

connecting a casinq·hanqer seal to the seal sleeve 

and poaitioninq the seal sleeve in the upper position; 

25 then 
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connecting the running tool to the casing hanger and 
to a string of running casing which bas an inner diameter 
equal to the inner diameter of the well casing; then 

lowering the well casing into the wel~ and landing 
5 the casing hanger in the wellhead; then 

pwaping cement down the running casing, through the 
running tool, down the well casing, and back up an 
annulus.surrounding the well casing; then 

moving the seal sleeve to the lower position, 
1 O locating the casing banger seal between the casing banger 

and the wellhead housi,.ng; then 

releasing the seal sleeve from the casing hanger 
seal and releasing the runnin9 tool froa the casing 
hanger, and retrieving the runnin9 tool with the running 

15 casing. 
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