
-1-                            21 25855 WELL TOOL    -2- This invention
relates to well tools.  In drilling offshore oil and gas wells, it is
common to run the 5       downhole housing, such as casing, and cement
through a string to place cement in the annulus surrounding such housing;
Such housing is then usually washed to assure assure that any profile in
the upper end of the housing is free of the cement. 10      It has
been.recognized that it is advantageous to run the housing, cement stinger
and wash tool all on one string to avoid extra trips of the string to
accomplish such steps.  U.S; Patent No; 3,885,625 is an example of such
combination;  Such Patent discloses 15      a combination tool in which a
dart is used to close the bore of the tool and ports are uncovered by
rotation of the string for washing cement from the upper portion of the
casing hanger body.  The washing liquid flows downward in an annulus
surrounding the 20      hanger body;  The rotation also releases the tool
from the hanger body. 



While prior art tools have been able to run, cement and wash in a single
trip they have not provided any means of directing jets of washing liquid
25      against the exterior locking profile.    According to one aspect of
the present invention there is provided a well tool comprising a tubular
body having a cementing stinger on its lower end and means for connecting
to a running string at its upper 5.      end, remotely operated latching
means on said body for engaging a housing, a washing skirt rotationally
mounted on said body above said latching means, said skirt having a
diameter and height sufficient to extend downward around the exterior of
the upper end 10      of a housing supported by said latching means on said
tubular body, said skirt having inwardly facing ports, means providing
fluid communication from the interior of said body to said skirt ports, and
remotely controlled valve means in said fluid communication 15      means.
According to another aspect of the present invention there is provided a
well tool comprising a tubular body having a cementing stinger on its lower



end and means for connecting to a running string on 20      its upper end,
pressure responsive housing support means mounted on said body, pressure
responsive washing means mounted on said body, and means for supplying
pressure fluid to said support means and to said washing means, said supply
means being 25      interconnected whereby fluid pressure supplied to    -
3a - release said support means also opens said washing means. According to
a further aspect of the present invention there is provided a well tool
comprising a 5       first tubular mandrel having a cementing stinger
extending therefrom and an upwardly facing external shoulder, an annular
latching housing engaging said mandrel shoulder and having a-plurality of
windows, a plurality of latching elements with one of said 10      elements
in each of said windows, a flange surrounding said mandrel and engaging the
end of said latching housing and having means for: preventing relative
rotation of said flange and a housing, pressure responsive means for moving
said latching elements 



15      outward into latching engagement with a groove on the interior of a
housing, means retaining said flange on said first mandrel, a second
tubular mandrel connected to said first mandrel and having an upwardly
facing external shoulder, a wash housing surrounding said 20      second
mandrel and engaging said second mandrel external shoulder, a hollow skirt
supported on said wash housing and having inwardly facing ports, said skirt
having a larger inner diameter than the upper outer diameter. of the
housing and depending a 25      substantial distance below said flange to
allow direct    -3b- washing of the exterior housing profile, means
communicating from the interior of said second mandrel to the interior of
said skirt, pressure responsive means in said communicating means, and
means 5       interconnecting said pressure responsive latch moving means
to valve means whereby said latching elements are released when said valve
means are open for washing The invention will be described now by way of 10
example only with particular reference to the 



accompanying drawings.  In the drawings:- Figure 1 is a sectional view of a
subsea wellhead and well bore with the improved well tool of the present
invention having run a well housing. 15          Figure 2 is an enlarged
sectional view of the improved tool with the well housing in seated
position. Figure 3 is a sectional view illustrating the cementing-of the
housing. 20          Figure 4 is a sectional view showing the washing of
the upper exterior of the cemented housing. Figure 5 is a sectional of the
cemented housing after the retrieval of the well tool.    Subsea wellhead
10 is shown in FIGURE 1 with base 12 resting on bottom 14 and connected to
large diameter conduc- tor 16 which extends downward in well bore 18.  Seat
20 is on the interior of conductor 16 to receive and support well 05
housing or casing hanger 22 thereon.  In the drawings the upper portion of
the wellhead 10 is omitted since hanger 22 may be supported on seat 20 near
wellhead 10 or on suitable seat which is much lower in we'll bore 18. Well
tool 24 is connected and lowered on running string 



10   26 and includes cementing stinger 28 (the lower portion of which is
not shown but is of any usual design), latching means 30 for releasable
supporting casing hanger 22 and washing means 32 for washing cement from
the upper portion of casing hanger 22.  Well tool 24 includes lower tubular
body 34 15   with cementing stinger 28 being integral therewith and upper
tubular body 36 connected to lower body 34 and having means to connect to
running string 26. Supporting means 30 includes lower body 34 having
upward- ly facing shoulder 38, housing 40 surrounds body 34 and is 20
supported on shoulder 38, annular closure 42 surrounds body 34 and is held
thereon by split ring 44, and annular piston 46 around body 34 and within
housing 40. Piston 46 is slidable within chamber 48.  Windows 50 extend
through housing 40 and pins 51 and locking ring 52 are positioned
in.windows and are 25   movable inwardly and outwardly responsive to the
movement of piston 46 which has a tapered outer surface 54 so that when
piston 46 is moved downward pins 51 and locking ring 52 are forced outward
of housing 40 to engage in groove 56 on the interior of casing hanger 22.
In this position casing hanger    is supported on running string 26
Release or unlatching is accomplished by supplying hydraulic 



fluid to the lower end of chamber 48 through line 60 (Figure 4) to move
piston 46 upward. Piston 46 is 5       moved downward responsive to
hydraulic fluid supplied through line 58 to the upper end of chamber 48.
Thus a pressure responsive latching and unlatching means provides the
engagement of the support means 30 to casing hanger 22. 10          Washing
means 32 includes upper tubular body 32 having upwardly facing shoulder 62,
housing 64 surrounding body 36 and coacting with ring 66 threaded on body
36 to form chamber 68 in which piston valve 70 is slidably positioned and
hollow skirt 72 which is 15      secured to housing 64 as hereinafter
described.  Skirt 72 includes outer shell 74 inner shell 76 having ports 78
therein, lower closure ring 80 secured between the lower ends of shells 74
and 76  Ring 82 is secured to the upper end of shell 76 and to housing 64
and ring 20      84 is secured to the upper end of shell 74 and to housing
64 and is spaced above ring 82.  Ports 86 extend through upper body 36 into
chamber 68. Piston valve 70 includes ports 88 extending therethrough and
suitable seals so that in its upper position (Figure 25      4) washing
fluid can flow through ports 86, ports 88   



5a and ports 90 through housing 64 into skirt 72  Pins 92 extend from
closure 42 to rings 82 and 84 to ensure that skirt 72 does not rotate with
respect to closure 42.  Pin 94 extends from the lower outer portion of 5
closure 42 and is engaged in recess 96 in the upper end of casing hanger 22
Piston valve 70 is moved upward to its open position as shown in Figure 4
by supplying hydraulic fluid to line 58 which    communicates to the lower
end of chamber 68.  Supplying hydraulic fluid to line 60 exerts a pressure
in the upper end of chamber 68 to move piston valve 70 downward to its
closed position.  Thus a pressure responsive valve means is provided 05
to control the flow of washing fluid to skirt 72. In operation, well tool
24 is made up and connected to casing hanger 22 and to running string 26.
and is lowered through the riser (not shown) into well bore, 18 until
casing hanger 22 is seated on seat 20, as shown in FIGURES 1 and 2. 10
During make-up, support means 30 is actuated to latch to hanger 22 by
supplying hydraulic fluid through line 60 to move piston downward.  Also
this causes piston valve 70 to move to 



its closed position. Cementing through running string 26, well tool 24 and
15   stinger 28 is started when hanger 22 is landed on seat 20.  On
completion of the pumping of cement, a suitable plug or ball is inserted in
string 26 following cement to seat in the end of stinger 28 when the cement
is in place. With cementing complete hydraulic fluid is supplied 20
through line 58 which moves a piston 46 to its unlatched position and
moves.a piston valve 70 to its open position to allow flow of washing fluid
through ports 86, valve ports 88, ports 90, the space between rings 82 and
84, the annular space between shells 74 and 76 and is discharged through
ports 78 25   toward the upper exterior of hanger 22 to clear cement par-
ticularly from its external profile 98.  Slight lifting of string 26 allows
skirt 72 to be rotated around hanger 22 as soon as pin  94 disengages from
recess 96.    An alternate release is provided by rotating running string
26 which rotates body 34 and. 36.  This allows manual unlock ring 100 which
is threaded onto body 36 to travel up. and pushes piston 46 within chamber
48 allowing pin 51 and 05   locking ring 52 to retract from locking groove
56. 10 



15 20 25    CLAIMS 1.  A well tool comprising a tubular body having a
cementing stinger on its lower end and means for 5       connecting to a
running string at its upper end, remotely operated latching means on said
body for engaging a housing, a washing skirt rotationally mounted on said
body above said latching means, said skirt having a diameter and height
sufficient to 10      extend downward around the exterior of the upper end
of a housing supported by said latching means on said tubular body, said
skirt having inwardly facing ports, means providing fluid communication
from the interior of said body to said skirt ports, and remotely 15
controlled valve means in said fluid communication means. 2. A well tool
according to claim 1 including means connecting to said valve means and
said latching means to open washing fluid flow and unlatch said 20
latching responsive to pressure fluid supplied to said 



connecting means. 3.  A well tool according to claim 1 including means for
preventing relative rotation of said skirt with respect to a housing
carried by said latching 25      means.    4.  A well tool according to
claim 3 wherein said rotation prevention means is disengagable by lifting
said skirt and said latching means. 5.  A well tool according to claim 1
wherein said 5       valve means is a pressure responsive piston valve. 6.
A well tool according to claim 1 wherein said latching means includes a
pressure responsive means for latching and unlatching said body to and from
the housing. 10          7.  A well tool according to claim 1 wherein said
tubular body includes an upper tubular body with said washing skirt and
said valve means mounted thereon, and a lower tubular body threadedly
connected to said upper tubular body with said latching means mounted on 15
said lower tubular body. 8.  A well tool according to claim 1 wherein said
latching means includes a plurality as radially 



movable latching elements, a piston having a cam surface, which engages
said latching elements and in 20      one position cams said elements into
latching engagement with the housing to be supported thereon. 9.  A well
tool according to claim 8 in. combination with a housing having an internal
groove in its upper portion sized to receive said latching 25      elements
so that said housing is supported on said    -10- tubular body. 10. A well
tool comprising a tubular body having a cementing stinger on its lower end
and means for connecting to a running string on its upper end, 5
pressure responsive housing support means mounted on said body, pressure
responsive washing means mounted on said body, and means for supplying
pressure fluid to said support means and to said washing means, said supply
means being interconnected whereby fluid 10      pressure supplied to
release said support means also opens said washing means. 11. A well tool
comprising a first tubular mandrel having a cementing stinger extending
therefrom and an 



upwardly facing external shoulder, an annular latching 15      housing
engaging said mandrel shoulder and having a plurality of windows, a
plurality of latching elements with one of said elements in each of said
windows, a flange surrounding said mandrel and-engaging the end of said
latching housing and having means for 20      preventing relative rotation
of said flange and a housing, pressure responsive means for moving said
latching elements outward into latching engagement with a groove on the
interior of a housing, means retaining said flange on said first mandrel, a
second 25      tubular mandrel connected to said first mandrel and    - 10a
- having an upwardly facing external shoulder, a wash housing surrounding
said second mandrel and engaging said second mandrel external shoulder, a
hollow skirt supported on said wash housing and having inwardly 5
facing ports, said skirt 'having a larger inner diameter than the upper
duter diameter of the housing and depending a substantial distance below
said flange to allow direct washing Of the exterior housing profile, means
communicating from the interior of said 



10      second mandrel to the interior of said skirt, pressure responsive
means in said communicating means, and means interconnecting said pressure
responsive latch moving means to valve means' whereby said latching
elements are released when said valve means are open 15      for washing.
12. A well tool constructed and arranged substantially as hereinbefore
described with reference to and as shown in the accompanying drawings.    


