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ABSTRAC? OF THE DISCL@SURE 
In the installation and recovery of stacks of blowout 

preventers in ofshore oil wells,the preferred apparatus 
providing a pressure fuid chamber below the preventer 
stack and adjacent the casingstring,areleasable orsever? 
able connectionin the casingstring,apathfor conducting 
pressure fuid into the chamber for expansion to lift the 
preventer Stack from the Weli bore,the chamber com 
municating an upward liftingforce to the preventer stack 
in reSponse to preSSure increaSe in the chamber. 

Summary of problem and invention 
This invention relates to a method and meansfor in 

staling preventer stacks in underwater wells for ease of 
removal,and further relates to a method and meanspro 
vidingrecovery ofpreventerstacks and associated appara 
tuS. 

It is readily apparent that drilling oi and gas wells 
is an expensive proposition,and this is especialy true in 
ofshore operations. One way of holdingthe cost of drill 
ing operations to a minimum is the recovery of as much 
equipment installed in or at the driling site as possible, 
and especially So in recovering the more expensive ap 
paratus used in ofshore operations. One of the more ex 
pensive items required in driling oil and gas wells is 
the stack of blowout preventers. Blowout preventers are 
installed at the wel head to limit upward fow through 
the wel bore and also to prevent upward movement of 
the drillstring should the drill bitentera formation hav 
ing exceedingly high internal pressures. High pressure 
formations Suddenly penetrated by the well bore have 
ejected the drill string upwardlythrough the wel1 headto 
cause Substantial damage to the drilling equipment and 
Serious injuries to the personnel. The problem is also 
present in drilling operations in ofshore locations where 
the preventerstackis installed beneath the body of water 
at the well head. 

In all drilling operations,the drilling operation is even 
tually terminated and the blowout preventers are re 
moved from the well,This istrue whether the weilis a 
dry hoe or provides oil in substantial quantities. The 
method ofremoving blowoutpreventersfrom the ofshore 
wells has been less than successful.The preventerstackis 
customarily joined to the casing and a protector casing 
placed about the casing String. In view of the substantial 
length of protecter casings,and in further view of the 
fact that the well casing extends Several thousand feet in 
the well,the preventer stackis usualy firmly cementedin 
place and dificultto recover. 
One method found in the prior art requires upward 

iftingforces on the preventer stackto free the preventer 
Stack from the casing and the preventer casing whichare 
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cemented in place. Inview of the limitations of the prior 
art,the present invention may be Summarized as provid 
inga pressure fuid expansion chamberbelow the prevent 
er stack for lifting the stack from the well on admission 
of pressure fuid through the well casing. The chamber 
is not used until the preventer stack is no longer needed 
at which time fuid communication between the well head 
and chamberisestablished,Pressure fluid in the chamber 
acts against a Surface to lift the preventer Stack. The 
chamber expands by use of a Sliding seal permitting con 
tinued admission of preSSure fluid to substantially lift the 
appendages to the preventer Stack free of the well. With 
the present summaryin view,itis,therefore,an object of 
the present invention to provide a method of installing 
and removing preventer stacks in underwater wells in 
which the Separation of the preventer stack from the caS 
ing is achieved by pressure fiuid lifting the preventer 
Stack. 
A related object of the present invention is to provide 

a new and improved apparatus for recovery of preventer 
stacks from underwater wels wherein the drilling vessel 
1ifts only the preventer stack and is not used to free 
the frictional engagement of the cement jacket with the 
well bore. 
One object of the presentinvention isto provide a new 

andimproved methodforinstalingandremovingprevent 
er stacks in underwater wells wherein Separation between 
the preventer stack and well casingisachieved by discon 
nection as oppoSed to rupture of the well casing and ce 
ment jacket. 

Yet another object of the preSent invention is to pro 
vide a new and improved method forrecovering prevent 
er Stacks from underwater wells wherein movements 
against Substantial friction betweenthe cementjacketand 
the well bore is achieved by hydraulic pressure supplied 
to the wel1to lift the preventerstack. 
One object of the present invention isto provide a new 

and improved method of retrieving preventer stacks in 
which the annulus between the protector casing and well 
casing is used as an expansion chamber for lifting the 
preventer Stack from below to avoid damage to the ex 
penSive apparatus. 

Yet another object of the present invention is to pro 
vide a new and improved method of removing preventer 
stacks from underwater wels in which the installationis 
efected with a view of easy removal withoutinterfering 
with the function of the blowoutpreventers or driling of 
the Well, 
One object of the presentinventionisto provide anew 

and improved apparatus for removing installed blowout 
preventers from underwater wells which incorporates 
meansforfreeingthe welcasingfrom thepreventerstack 
and thereafter uses a chamberforreceiving pressure fuid 
to liftthepreventerstackfrom the well, 
Other objects and advantages of the presentinvention 

Wilbecomemorereadilyapparentfromaconsiderationof 
the Specificationand drawingswherein: 
FIG,1 is a longitudinalsectionalview oftheapparatus 

ofthe presentinvention duringassembly onadrilingves 
Sel before placementin the well bore; 
FIG,2is a longitudinal sectional view similarto FIG. 

1 after aSSembly and prior to placement in a well bore; 
FIG.3 is a longitudinal Sectional view of the appara 

tus Shown in FIGS,1 and 2 after cementingin the wel1 
bore which further ilustrates operation of a toolto sep 
arate the casing from the preventerstack; 
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FIG,4is a view similarto FIG.3 showingthe step of 
Separatingthe casingfrom the preventerstackand further 
illustrating pressure fuid flow for lifting the preventer 
stack; 
FIG,5 is a view similar to FIG.4 illustrating com 

pletion of the step of lifting the preventer stack; 
FIG.6is similarto the step shown in FIG.3 and also 

illustrates an alternative embodiment of the preSentinven 
tion; 
FIG.7 illustrates an additional step in the method us 

ingthe embodimentshownin FIG.6; 
FIG,8is a Sectional view of anadditionalembodiment 

of the present invention showing use of an inside cutter 
for Separating the preventer stack from the well casing; 
FIG,9is similar to FIG. 8 and illustrates separation 

of the preventer stackfrom the wel casing; 
FIG,10 illustrates an additional embodiment of the 

preSentinvention;and 
FIG,11 is a view similar to FIG,10 illustrating the 

preventer stack during the step of lifting the preventer 
stack while the protector casing remainsin the cemented 
Well bore. 

Attention is first directed to FIGS,1-5,inclusive, 
whichillustrate the method and apparatus of the present 
invention in detail.The apparatus associated with FIGS. 
1-5 will be first described,and thereafter,the steps of the 
method of the presentinvention will be also related,par 
ticularly with reference to the drawings whichillustrate 
various Steps in the method. Therefore,attention is first 
directed to FIG. 1 of the drawings whichilustrates the 
apparatus in a State of aSSembly prior to installation in a 
Well bore. 

In FIG,1,ajoint of casing12is preferablyintegrally 
joined to a tubular connector 11 for use in making up 
the casingStringto be placedin the wellbore(not Shown). 
The connector 11 is held in a predetermined position by 
resting a flange 13 on a removable Support ?0,the Sup 
port10 customarily located on the drilling barge orvessel 
in the water nearthe drillingsite of the well. 
Aboard the drilling vessel,the upper portions of the 

well casing string are assembled relative to the protector 
casing as will be described. In further particular,a base 
member 16 Serves as mounting means for the blow-out 
preventers 20 which are located thereabove and as a 
Support for a casing member 12a Suspended therebelow. 
Positioned concentricaly about the casing member 12a 
is a protector casing 15 which is somewhat greater in 
length thanthe casing12a. 

In drilling oil and gas wels located beneath bodies 
of Water,the protecter casing15 length is varied over a 
wide range dependingonthe conditionsencountered.Thus, 
forinstance,the preventer casing may be relatively short 
Should Solid,non-porousgeological strata be encountered. 
The members 12a and f5are arranged concentrically of 
one another and have a length best determined by con 
ditions atthe drillingsite. 

Considering the blow-out preventers 20 further,atten 
tionis directed to FIGS.1 and2 whichillustrate the pre 
venters Secured to the upper side of the base plate16. In 
the drawings,the preventer Stack is Secured to the base 
plate by conventional bolts 20a and a Seal member is 
placed interiorly of the bolts 20a for maintaininga pres 
Sure tight Seal. The rams of the preventer stack are rep 
resentedgenericaly in the drawings as wil be understood 
bythose skilled in the art. 

Attention is next directed to the meansindicatedgen 
eraHy at 18 at the lower end of the casing member 12a 
which comprises a male connector means for releasable 
connection with the tubular member11. Asettingsleeve 
22is threaded into the lower end of the casing member 
12a,it being noted that the casing memberis somewhat 
enlarged at the threaded connection whereby the setting 
Sleeve is equal in inside diameter to the casing member 
12a and the connector member11 therebelow.The setting 
Sleeve 22 incorporates conventional Seal means at both 
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4 
ends thereof to provide integrity offuid communication 
through the well casing string. Of particular interest is 
the expander ring23 adjacent the Setting sleeve which is 
in a relaxed conditionin FIG 1. Use of the expander ring 
23 will be noted ingreater detail hereinafter. 

Attention is next directed to the tubular connector 
means i?engaged with the male connector means 18.The 
means ?i incorporates the outwardly extending shoulder 
means 11a for engaging additional means placed Within 
the protector casing15 as will be described. An internal 
recess1?b is provided within the connector means l for 
receiving the eXpander ring 23. A Sealing Surface 1lc 
within the connector is provided for engaging the Seal 
member on the Settingsleeve 22 to maintain fuid commu 
nicationsthrough the wel casingstring.Additional details 
concerning the female connector member11 will be noted 
hereinafter. 

Attentionis next directed to the apparatus carried with 
in the protector casing15 andengaging the shoulder t1a 
onthe connector member ?1.Attentionisfirst directed to 
the encircling resilient cup 28 which is held in position 
by a Support ring 29. The support ring29 is carried by 
the shoulder iia on upward movement of the Shoulder 
relative to the protectorcasing ?5wherebythe rubberring 
28 is sealed against the interior wall of the member 15. 
A retainer ring ?5a is engaged at the lower end of the 
protector casing15forinitialy inserting the Seal cup 28 
within the casing member 15. The ring 15a is threaded 
to the interior of the casing member ?5. 

It should be noted that the foregoing description is 
directed to the details of construction of the apparatuS 
shown arranged in FIG.1. However,the apparatus of 
FIG.1 is also illustrated in FIGS.2—5,inciusive,during 
various stages in the practice of the method of the present 
invention. Relying on the foregoing deScription of the 
apparatus,attentionis next directed to FIGS,1-5 for an 
understanding of the method of the present invention. 
FIG,1 ilustrates the assembly stage of the present meth 
od.The Setting sleeve 22is threaded to the lower end of 
the casing member12a and thereafter the protector casing 
15 is positioned in the concentric relationship illustrated 
in the drawings relative to the casing f2. The cup 28 is 
placed within the protector casing ?5 and the retainer 
member29isinSerted thereafter and the two members are 
locked within the protector casing by the retainer ring 
15a.The female connectormeans i1isplacedin protector 
casing15 aboutthe Settingsleeve 22 as shown in FIG.1. 
UpWard movement of the shoulder fla urges the Support 
ring29 and the rubber cup 28 to the illustrated position 
of FIG.1 wherein the female connectoris positioned for 
later engagement with the male connector. 

Attention is next directed to FIG,2 of the drawings 
whichillustrates the Step of the present method wherein 
the tubular connector 12a which carries the preventer 
Stack 20isjoined to the casing string12.Atorque-wrench 
34 is inserted through the preventer stack 2@ and posi 
tioned adjacent the Setting sleeve and engaged therewith. 
The Setting Sleeve is preferably provided with left-hand 
threads engaging interior threads of the connector means 
18. The Setting sleeve fuily threads against an abutting 
Shoulder i8aillustratedin FIG,2. 

Attentionis next directed to the expanderring23 which 
is in the expanded position in FIG.2. The expander ring 
23 is forced into the internal recess 11b of the female 
COnnector means ll Which is positioned adjacent the ex 
pander ring,the extreme end i8b of the tubular member 
18 moving beneath the ring to expand itinto the recess 
11b. It will be noted that the two portions of the casing 
String,the members 11 and 18 in particular,have been 
joined to one another by the expander ring23. Reference 
is made to the fact thatthe recess11bis defined byapair 
of facing Shoulders which lock the expander ring23 in 
place. 

In the aSSembly Step shown in FIG,2,it should be 
noted that the connecter memberS 1? and 18 are moved 
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axially toward one another by threaded engagement with 
the Setting sleeve 22. The movement contacts the fianges 
13 carried onthe connecter11against the open lowerend 
of the casing f5 and provides an adequate Seal to prevent 
intrusion of materials underpressure into the annulus be 
tween the two casing members. 
At thisjuncture,the supportmember10is removed and 

the preventer stack,including the casing 12,is inserted 
into the hole driled beneath the drilling platform or 
veSSel,Attentionisnext directed to FIG.3 whichillustrates 
the preventer stack and casing stringin the well bore.The 
protecter casing 15 is cemented within the well bore 36 
which has an enlarged diameter suficiently deep to ac 
commodate the enlarged protector casing 15,The casing 
String12 is also cemented in place at 37 to an adequate 
depth.The base plate16is rested on thefloor of the body 
of Water. & 
At Some point in time in the driling operations con 

ducted through the well casing12,it becomes necessary 
to eitherplugthe well priorto abandonment orto remove 
the preventer stack because production has been obtained. 
Using the well plugas an example of terminated driling, 
known techniques are used to insert a cement plug38 in 
the wel casing12. A reversingtool46is runinto the cas 
ing string and positioned adjacent the setting sleeve 22 
preliminaryto disengagingthe preventerstack20from the 
Well casing string. The reversingtool46is used to disen 
gage the Setting sleeve for release of the connectors 11 
and 18. 

Attention is redirected to FIG.1 whichillustrates the 
male connecter means 18 as including a plurality of 
ports 18e. The ports 18e are adjacent the shoulder 18a 
whereby communication from the interior of the casing 
string12 is obtained to the annulus thereabout when the 
Setting sleeve 22 is in the partially threaded position of 
FIG?1. Conversely,FIG.2 illustrates complete engage 
ment of the setting sleeve 22 whereby the ports 18e are 
Sealed against communication from the casing string12. 
The ports18e are Sealed duringthe drilingoperationsun 
til the termination of drilling. 

Attention is next directed to FIG.4 which illustrates 
the use of the ports 18e after the reversing tool 46 has 
returned the Setting sleeve to the position ilustrated in 
FIG,1. The downward movement of the setting sleeve 
relative the connecter means 18 exposes the ports 18e 
for communication from the casing string into the an 
nulus defined by the protector casing15.The annulus or 
chamber,indicated by the numeral 50,is defined by the 
protector casing15,the casing member 12a?and the base 
plate means 16. The base plate means16provides a sur 
face Which communicates upward force to the preventer 
Stack 20 on accumulation of fluid in the chamber 50 
under preSSure. The chamber means 50 is particularly 
defined by the facing wals of the casing members 12a 
and 15 which extend downwardly to the rubbercup 28 
carried on the Support ring29.The rubber cup 28 iscon 
structed and arranged to respond to pressure fuidin the 
chamber means 50 to slidingly Seal against the wall of the 
preventer casing15. · 
A closed fiuid system is defined within the casiagstring 

for receiving pressure fuid from the drilling platform or 
veSSel. In this regard,attentionis directed to the reversing 
tool 46 which is retained in the well bore after discon 
nection of the setting sleeve 22 between the male and 
female connectors 18 and11,respectively(see FIG,4). 
The reversing tool 46includes a plurality of ports 46a 
communicating with a tubing string48 for directing pres 
sure fuid to the well annulus 50. Apair of rams20b are 
positioned against the exterior of the tubing string 48 
to Seal the casing String 12 against flow upwardly in the 
string Pressure fuidis delivered through the tubingstring 
48asindicated bythe arrows52.The pressure fuid passes 
through the ports 46a and the reversing tool 46 and is 
1imited in upward or downward escape in the well casing 
by the cement plug38 and the rams20 of the preventer 
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stack means,The constraints on fow limit the fuid to 
passage through the ports 18e into the annulus means 50. 
On delivering an adequate quantity of pressure fuid to 

the chamber 50,the pressure fuid acts upwardly against 
the base plate 16 to provide an axial strain upwardly on 
the casing members 12a and 15. Since the casing member 
12a was disengaged from the casing string12 by Setting 
sleeves 22,the member 12a is free to move upwardly 
with the base plate 16. Likewise,the protector casing15 
is not joined to the casing string f2 at the flange 13,but 
merely rests thereon for relatively easy disengagement as 
shown in FIG. 4. The casing member 15,joined to the 
base plate 16,imparts a failure circumferentially of the 
cement at the fiange plate 13. A Substantial force is re 
quired for this failure,althoughitwill also be appreciated 
that cement is inherently weak in tension and therefore 
fails without requiring excessive axial strain on the cas 
ing 15. 
The step of pumpingpressurefuidinto thetubingstring 

48 is continued indefinitely until the tubularportion con 
nected to the preventer stack breaks free of the cement 
bondwith the open hole 36. 
As noted above,the step of pumping pressure fuid 

into the chamber50iscontinued wherebythe sealcup 28 
slides axially toward the lower end of the protecter cas 
ing15 as the tubular members attached to the preventer 
stack 20 are expeled from the wel bore underpressure. 
This Stepis represented in FIG.4 and FIG.5 wherein the 
upward movement frees the Seal cup member28 and the 
Support ring 29 from the lower connecter 11,At this 
point,with the protector casing15 substantially expelled 
from the well bore,and with reduced frictional engage 
ment with the well bore,the preventerstackis easily re 
trieved by the drillingplatform orvessel. 

Attention is next directed to FIGS.6and7 whichillus 
trate an alternative method of the present invention.The 
steps of installing the preventer stackin the wel1(asillus 
trated in FIGS. 1 and 2)are omitted,but reference is 
made to the foregoing description for understanding of 
the method presenty omitted FIG.6isgeneralysimilar 
to FIG.3 in illustratinga plugin the casingafterthe well 
has been abandoned. 
The apparatus illustrated in FIG. 6 which bears a 

similarityto the apparatus shownin FIGS.1—5,inclusive, 
bears the identical reference numerals increased by one 
hundred,and the foregoing description is adequate for 
FIGS. 6 and 7. In FIG,6,an inside cutter tool means 
146 is run in the casing string 112,and positioned adja 
cent the Setting sleeve 122. Those skilled in the art will 
appreciate the somewhat schematic representation of the 
cutter tool 146 which carries the cuttingelements 146a 
against the Setting sleeve 122. The setting sleeve 122is 
shown in FIG,6in the lockingposition wherebythe tu 
bular members 112a and 111 are joined to one another 
by expansion of the expander ring123 into the locking 
position previousiyillustratedin FIG.3. The tool means 
146is positioned with the cuttingelements immediately 
adjacent the Setting sleeve 122 whereby the cutters 146a 
are gradualy extended as the toolis rotated to form an 
ever deepening cut circumferentialy interiorally of the 
setting sleeve 122. When the cutters extend fullythrough 
the setting sleeve,the cutting blades are retracted,per 
mitting Separation of the male and female connectors 
118.and 111,respectively. It should be noted that the 
cut in the Setting sleeve not only destroys the structural 
integrity of the joint and efects a disconnection in the 
welcasing string,but the cut also provides access from 
the interior of the casing string to the annulus 150 for 
admission of pressure fiuid. The chamber means 159 op 
erates in the Same manner as the chamber means 50 
above noted.Atthisjuncture,reference is made to FIG.7 
whichillustrates the next step ofthe present method. 
The cuttertool146communicatespressurefuidthrough 

the tubing string148 axialy of the wel string,Again, 
Sealed means are efected near the well head,and for 
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purposes ofillustration,the rams of the preventer stack 
?2@ are extended to Seal of the wel casing String against 
upward flow offiuid. The fluid paSSes through the tubing 
String 148 and the cutter head 146 into the cut about 
the circumference of the Setting Sleeve 122. Reference 
is made to the separated portions of the Setting Sleeve at 
tached to the connectors111 and118. When the pressure 
fiuid admitted through the tubing String 148 fills the 
chamber 150 and actS against the base plate means 116, 
the lifting force on the preventer stack 120 moves it 
upwardly,Also,the protector casing115is lifted upwardly 
and expelled from the well bore 136. Upward movement 
of the protector casing imparts circumferential break to 
the cementabout the protector casing115. 
The upwardly movement ofthe baseplate116andasso 

ciated tubular members expands the chamber means 150 
by moving the Seal cup 128 along the wall of the pro 
tector casing 115 to maintain fuid integrity within the 
chamber means 15@. Upward movement of the protector 
casing ?5is accompanied by upward movement of the 
casing Segment i12a as the preventer Stack 120 is re 
trieved. Hydraulic retrieval of the preventer stack is 
continued until the preventer Stack and tubular Segments 
associated therewith are Substantially expeled from the 
well bore136whereupon the friction of the cementjacket 
againstthe well bore136is Substantialy reduced.The pre 
venter Stack is lifted by conventional apparatus aboard 
the drilling barge or veSSel. Reference is made to FIGS. 
4 and5 associated with the previously described method 
for illustration of the Jast Steps of the method of the 
presentinvention. 

Attentionis next directed to FIGS.8 and 9 of the draw 
ings which illustrates an additional alternative in the 
method of the presentinvention. Apparatus Similar to the 
apparatus previously notedin FIGS.1-7,inclusive,bears 
numerals increased by one hundred. In FIG,8,the pre 
ventor stack means22@is mounted on the base plate 216, 
and the casing member 212a is connected to the casing 
string212. In addition,the protector casing215isplaced 
thereabout and joined to the base plate 216. The casing 
215 extends longitudinally of the casing String 212 and 
rests on a fange plate 2?3 integraly formed with the 
caSing member 212a. 
Of particular interest and contrast in the apparatus 

Shown in FIGS. 8 and 9 is the fact that connecterS (See 
connecters ?8 and lin FIG.1)are absentfrom the em 
bodiment. While no connector means are Specified,con 
nection of the casing String to the base plate 216 has the 
form ofintegral construction for purposes of the claims. 
The chamber means 25@is defined by the lower face of 
the plate 216 and the annulus between concentric tubular 
members 212a and 215. The lower end of the chamber 
means 250 is defined by the seal cup 228 which is a 
circumferential seal carried on the Support ring229. Of 
particularinterestisthe variation shownin FIG.8 where 
in the seal Support ring229 is integraly formed with the 
tubular member 212a comprising a portion of the casing 
string. While the Support ring 229 is illustrated as an 
integralportion ofthe tubing String,itwill be appreciated 
that the Supportring may be welded or otherwisejoined to 
the casing string,At any event,the Support ring229 car 
ries the Seal cup 228 against the interior of the protector 
casing215 wherebythe chamber means 250 is delimited 
for receiving pressure fuidtherein. 
The method of installation in the well bore of the 

completed aSSembly Shown in FIG. 8 is preferably the 
Same as the foregoing described methods,Aninside cutter 
tool 246 is run on the tubing string 248 for cutting the 
casing portions 212a into two Segments,an upper Seg 
nent above the cutat2?8 and a lowersegment below the 
cut whichis leftwith the remainder of the casing string. 
The inside cutter tool246is a conventional device known 
to those Skilled in the art. After cutting,the cutter blades 
246a are retracted and the casing string is Sealed there 
aboVe,perhapS near the Wel head,preferably by use of 
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8 
the blow outpreventermeans220 asillustratedin FIG.9. 
At this juncture,the device is ready for admission of 
pressure fuid through the tubing string 248 and the 
cutting tool 246. 
The pressure fuid fills the casing above the plug238 

and alsofillsthe chambermeans250previously described. 
The chamber meansisfilled to the base plate 216 and an 
increase in pressure in the chamber means 250 lifts the 
base plate 216 and the preventor stack 220. The cement 
jacket joined to the protector casing 215 is fractured 
nearthe fiange plate 213. Asin the previous embodiments 
noted hereinabove,the Seal cup 228 permits eXpansion 
of the chamber means 250 but maintains preSSure within 
the chamber means250 forfurther expansion,After elon 
gation of the chamber means 250,the Seal means228 is 
disengaged from the protector casing215 when the pre 
ventor stack 220 has been substantialy lifted free of 
the well bore 236. Then,conventional lifting apparatus 
on the drilling barge or vesselis used to recover the pre 
Ventor Stack 220. 

Attention is next directed to FIGS,10 and 11 Which 
illustrate further modifications of the method and appa 
ratus of the presentinvention. In FIG,10,the apparatus 
isagainshown inthe assembled conditioninthe well bore 
and reference is made to the foregoing descriptionsfor an 
understanding of the method of aSSembly and placement 
in the well bore,At the illustrated Step of the preSent 
method,FIG. 10 shows an abandoned well with a plug 
338 in the casing 312. As in the previous descriptions, 
similar parts have reference numerals similar to previ 
ously used reference numerals,increased by one hundred. 
The casingstringis joined or connected to the preventer 
stack means 320 by the casing member 312a which eX 
tends from the base plate 316 to the casing String 312. 
The member 312a is Welded or otherwise joined to the 
base plate 316 as will be notedin the drawing.The fiange 
313 on the casingstring312 supports the protector casing 
315 whichis welded thereto in the preferredembodiment. 
Ofparticularinterestis the fact thatthe casing315is not 
joined to the base plate 316 as described in previously 
noted embodiments. 
The apparatus shown in FIGS. 10 and 11 also incor 

porates a Seal cup 328 whichis carried on a laterally eX? 
tendingsupport member329. Ofparticularinterestin this 
embodiment is the fact that the Sealed means 328 is 
locatedrelatively highadjacentthe protector casingstring. 
The seal support 329 is preferably welded or integrally 
formed with casing member 312a. The high location of 
the seal means 328 defines a chamber means 350 there 
below extendingto the fiange plate 313,Again,the cham 
ber means 350 is located in the annulus betWeen the con 
centric tubular memberS 312a and 315. The nether 
Side of the support member 329 provides a Surface com 
municating upward liftingforce from pressure fuid in the 
chamber 350 to the preventerstack320. While the previ 
ously describedembodimentsutilize the base plate to com 
municate upward liftingto the preventer stack,the preSent 
invention utilizes the lower side of the support329 which 
communicates the upward force to the tubular member 
312a forliftingthe preventerstackupwardly. 
An inside cutter tool 346 carried on a tubing string 

348 is run in the casing String after the cement plug348 
has been placed therein for cutting the well casing as 
illustrated. 
The cutting tool 346 carries conventional cutters 346a 

extended to form upper and lowerportions,it being noted 
that the upper portion is joined to the preventer stack 
320 and the lower portion remains with the casingstring 
312. Reference is made to FIG.11 ofthe drawings which 
illustrates the use of the tubing string348 as a conduit 
for preSSure fuid Supplied from the drillingbarge orves 
Sel. Again,provisionis made forsome sort ofsealmeans 
near the Wel head for maintaining the pressure fuidin 
the Welcasing stringforadmissionto thechambermeans 
350,In any case,the preSSure fuid is admitted through 
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the tubingstring348andis exhausted through the inside 
cutter tool 346 at the cut 318 which forms a paSSage 
means communicating through the wall of the casing 
stringinto the chamber means 350.The pressure fuidis 
admitted thereto and on increaSe of preSSure,acts up 
wardly against the Support member 329 and communi 
cates an upward liftingforce to the tubular member312a 
which is imparted to the preventer stack carried on the 
base plate 316. The base plate 316 is lifted free of the 
protectorcasing315since theprotectorcasingisnotjoined 
structurally to the base plate 316 as in the previous em 
bodiments, 
FIG.11lustrates substantialupwardexpusig" ofthe 

casing portion 312a and the preventer Stack 320 as a 
means of recovery of the preventer Stack. Again,con 
tinuedaddition ofpressurefiuidto the chambermeans 350 
is dependent on the Seal means 328 engaging the casing 
315.The preventer stack means 320 is freed of the well 
and retrieved to the drilling barge or veSSel by conven 
tional lifting apparatus,In contrast to the foregoing 
methods,it will be noted that the protector casingis left 
essentiallyintactandinthe well borejoined to the cement 
jacket. Byway offurther contrast,itwilbe notedthatthe 
seal cup is recovered by the method presently described 
whereas the previously described methods left the Seal cup 
and supportmemberinthe well bore. 
While the foregoing describes the various methods 

utilizing the apparatus of the presentinvention,it will be 
appreciated that the scope of the preSent invention is de 
fined bythe claims appended hereto. 
Whatis claimed is: 1,Amethodofinstalingandremovingpreventerstacks 

in underwater wels in which a protector casing is ce 
mentedin an open hole and a welicasingisplaced therein 
which comprises the steps of: 

(a)Threadedly connecting the preventer stack to the 
well casing by means of a tubular connector; 

(b) Forming a pressure fluid tight chamber below the 
preventer stack; 

(c)Said chamber being defined by a surface communi 
cating upward force to the preventerstack on admis 
sion ofpressurefuidto the chamber; 

(d) Disconnecting the well casing from the preventer 
stack at a point below the preventer stack by un 
Screwing said tubular connector; 

(e) Pumpingpressure fuidinto the chamberforlifing 
the preventer stack upwardly on expansion of the 
chamber; and 

(f) Extending the step of pumping pressure fiuid into 
the chamber untilthe preventer Stack and the tubular 
portion remaining connected thereto break free of 
the bond with the open hole. 

2. The method of claim 1 wherein the step offorming 
the pressure tight chamber below the preventer stack in 
cludes the step of Sealing the protector casing to the 
preventer stack. 

3. The method of claim 1 wherein the step offorming 
the pressure tight chamber below the preventer stack in 
cludes the step of forming a sealin the annulus between 
thewellcasingandtheprotectorcasing. 

4. The method of claim 1 wherein the step of pumping 
pressure fuid includes the steps of providing a path for 
fiuid flow through the well casinginto the pressure fuid 
tight chamber,pumping fuid down the well casing,di 
recting the fuidalongthe path provided therefor. 

5. The invention of claim 1including the step of using 
aninside wrench toplace a Settingsleeve in the welcasing 
to connectthepreventerstackto thewellcasing,andsimul 
taneously closing openings in the well casing communi 
catingwith the annulus. 

6. The method of claim 1 wherein the step of joining 
the preventer stack to the well casing is folowed by 
cementingthe protectorcasinginthewell bore. 

7. An apparatus for instaling preventer stacks on un 
der-water wells,comprising: 
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(a)A tubular connector extending downwardy from 

the preventer stack,said connector being adapted to 
be connected to a well casing for use in a casing 
string; 

(b) Chamber means defined by the well casing and 
exteriorly thereof; 

(c)Said chambermeans beingatleast partialy defined 
by a cylindrical Surface ofpredetermined longitudinal 
extent; 

(c1)Seal means slidably and sealingly engaging said 
cylindrical surface for confining fuid pressure ad 
mitted to Said chamber,Said Surface communicating 
upward force on the preventer stack moving in re 
sponse to increased pressure in Said chamber means, 
and Said Surface movement also expandingsaid cham 
ber by slidably moving Said cylindrical Surface rela 
tive to said Seal means; 

(d)Closable passage means for communicating pres 
sure fuid to Said chamber meansto increase the pres 
Sure therein;and 

(e) Means for disconnecting the preventer stack from 
thewell casingto free Same formovementin response 
to admission of preSSure fiuid to Said chamber means 
acting against Said surface. 

8. An apparatus for installing preventer stacks on 
underwater Wells,comprising: 

(a)Atubularconnectorextendingdownwardlyfromthe 
preventer stack,said connector being adapted to be 
connected to a well casingforusein the casingstring; 

(b)Chamber means defined by the well casingand ex 
teriorly thereof; - 

(c)Said chamber means beingat least partially defined 
by a Surface communicating an upward force on the 
preventer stack on increase of pressure in Said cham 
ber means; (d)Closablepassage meansforcommunicatingpressure 
fiuid to Said chamber means to increase the pressure 
therein; 

(e)Means for disconnecting the preventer stack from 
the wel casing to free same for movement in re 
Sponse to admission of pressure fluid to said cham 
ber means acting against Said Surface; 

(f)The nether side of the preventer stack being seal 
inglyjoined to a protector casingto atleast partialy 
define Said chamber means; 

(g)Aplurality of openingsin the wel1casing;and 
(h)Setting sleeve means in the well casing adapted to 
be positioned opposite Said openings for closingsaid 
openingS. 

9. Anapparatusforinstalingpreventerstackson under 
water wells,comprising: 
(a)A tubular connector extending downwardly from 

the preventer stack,Said connector being adapted to 
be connected to a well casing for use in the casing 
string; 

(b)Chamber means defined by the wel1 casing and ex 
teriorly thereof; 

(c)Said chamber means being at least partially de 
fined by a Surface communicatingan upward force on 
the preventer stack on increase of pressure in said 
chamber means; 

(d)Closable passage means for communicating pres 
Sure fluid to Said chamber means to increase the 
pressure therein; 

(e)Means for disconnecting the preventer stack from 
the well casing to free the Same for movement in 
reSponse to admission of pressure fluid to Said cham 
ber acting against said Surface; 

(f)Said tubular connector being releasably connected 
to well casing by an axially movable setting sleeve, 
andthe connectingposition ofsaid settingsleeve clos 
ing Said paSSage means. 

10. In underwater wells,the method of removing a 
preventer stack from a well casing whichis cementedin 

75 place in a wel bore,comprising, 
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(a) Forming a closed chamber about a portion of the 
Well casing below the preventer stack by means pro 
viding a Side wal concentric with Said casing portion 
and longitudinaly Spaced end Walls one of Which 
fixedly connects Said Side Wall to Said casing portion 
and the other of which defines a slidable Seal betWeen 
Said Side walland Said casingportion, 

(b)Severing Said casingportionata point between Said 
end Wals,and 

(c) Introducing preSSurized fluid into Said chamber to 
elevate the Severed upper Section of Said casing por 
tion carrying the preventer Stack relative to the casing 
Section remaininginthe well bore. 
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