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3,036,590 ' 
AI’PARATUS FOR DRILLING AND ‘COMPLETION 

OF INACCESSIBLE WELLS‘ 
John G. Jackson, Jr., Angleton, and-Allen. F. Rhodes, 

Houston, Tex., assignors to McEvoy Company, Hous 
ton,‘ Tex., a corporation of Texas. 

Filed June 23, 1958‘; Ser. No. 743,622 
4 Claims. (Cl. 166-665) 

This invention pertains to underwater wells and to equip 
ment for use in drilling and completing underwater wells. 
In particular, the invention pertains to casing and tubing 
hanger equipment for underwater wells,v to auxiliary equip 
ment for use with such wells, and to equipment for use 
in operating and reworking such wells after they have, 
been completed. 
A principal object of the invention is‘to provide. ap 

paratus solving problems occurring during drilling and 
completion of underwater wells. 

Another object of the invention is to provide casing 
hangers, tubing hangers, and the like for use in creating 
petroleum wells located at submarine land surfaces. 

Another object of the invention is to. provide auxiliary 
equipment for use therewith. 
A further object of the invention is to provide such 

equipment for use in conjunction with underwater wells 
having means for suspending casings and/ or tubings run 
ning into the well at any longitudinal point of the casing 
or tubing such as when the casing or tubing has become. 
“stuck.” 
Another object of the invention is to provide such 

equipment having connections whereby pressures and/or 
?uids within the well hanger or suspension equipment 
and within the well completion equipment are accessible 
at the surface of the water beneath which said submarine 
land surface lies. 
An additional object of the invention is to provide in 

such. equipment releasable joint means which can be op 
erated or controlled remote from the equipment, same 
permitting.disconnection and reconnection» of the equip 
ment parts remotely. 

Brie?y, the inventionv consists of a lower outer tubular 
member, within whichthere are arrangeda plurality of 
concentric hanger or suspension means, each for support 
ing a casing, tubing or other device in the well. The 
hanger means are arranged ‘one above the other and pro 
gressively support progressively smaller diameter casings 
or tubings. Several modi?cations of this equipment are 
available which can be used alone or in conjunction with 
the remainder of the equipment. 
The casing hangers are such that they can selectively be 

located in the tubular member surrounding the hanger 
equipment as the equipment is assembled in stages. The 
casing and tubing suspending part of the equipment is 
surmounted by a releasable joint which can connect the 
tubular member with upper equipment of any type. Usu 
ally the connection is made with blowout prevention 
equipment necessary during drilling operations. At times 
an auxiliary hydraulic casing hanger capable of hanging 
a casing or tubing anywhere along its length is provided 
between said connection and said blowout prevention 
equipment. Guide means‘are provided where necessary 
to guide equipment to be connected into its proper posi 
tion. 
The blowout prevention equipment is ordinarily used 

only while the well is-being drilled and tested. Equip 
ment for retaining Well pressures is included below the 
connection so that the blowout prevention equipment may 
be removed and a Christmas tree assembly connected at 
the top of the well. The previously described connection 
joint at the upper end of the outer tubular member is also 
used for ‘connection of the Christmas tree to the apparatus: 
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Other objects and advantages of the invention will ap 
pear fromzthe following description of- preferred embodi 
ments, referencebeing made to the‘accompanying draw 
ings, of which: 
FIGURE 1 isan overall schematic elevation of the 

equipment, according to the preferred embodiment, shown 
as disposed in a well. located upon a land surface beneath 
a lbodyof water; 
FIGURES=2A through 2D are partial elevations, part 

lyin verticalsection, of ‘the preferred embodiment, each 
showinga portion thereof. from thevupper end tothe 
lower end ‘of ‘the equipment; 
FIGURE 2E is similar to FIGURES 2A-2D, showing a 

lateral portion of'the equipment; 
FIGURE 3 is. an elevation, partly- in verticalsection, 

showing a part of the. equipment asshown- in FIGURE 
20, some elements beingin moved positions; 
FIGURES 4A through 40 are partial elevations of the 

equipment equipped with an auxiliary casing hanger, each 
?gure showing .a port-ion. of the equipment from the upper 
end ‘to the lower end; 
FIGURES is similar toFIGURES 2C and 3, showing 

an auxiliaryv element inplace; and, 
FIGURE 6 is a partial elevation similar to FIGURE 

2B showing a retrieving toolin place. 
Referring now to the drawings in detail, and ?rst to 

FIGURE 1, there is shown a ?oating vessel 10‘ ‘at-the-sur 
face of body. of water 11. A well apparatus 12Ih'aving» 
horizontal plate_.13 affixed thereto ‘rests at plate 13 upon 
submarine land surface 14, or bottom, about awell hole' 
15. A Christmas'tree 18 surmounts the well apparatus. 
Two guide lines '19, 20 are‘ wound on powered drums 21, 
22, aboard vessel :10 and extend fromthe drums over. 
pulleys 23, 24 to connections 25; 26'of plate'13. Acasing 
27 is connected into the lower end of well apparatus 12 
and-extends therefrom into the well 15. 

Referring now, especially to FIGURES 2A-2E of the 
drawings, the preferred embodiment of well apparatus 12 
includes outer casinghead body 30'at the upper end of 
which is attached a latched connection receptacle. 31. 
At the upper end of the receptacle 31 is a guide funnel 32, 
secured thereto such as by’ weld 33. The outer casing 
head body is of elongate tubular form having at its lower 
end an internal thread‘formation 34. Thread ‘formation 
34 is secured onto threaded upper end 35 of a conductor 
casing, 36. Generally, the conductor casing is lowered 
‘into the well, after the initial hole is drilled, with the-outer 
casing head body andreceptacle 31‘screwed onto its upper 
end as described." To handle these elements, an internal 
annular groove 38 within the‘ receptacle receives a lock' 
mechanism, not shown, attached at the lower end'of a 
drill string.‘ A series of * radially drilled sets of ports 
42-46 have outer threaded ends, into which are screwed 
pipe connections 50-54v for ?ow or pressure communica 
tion from within the body, are longitudinally spaced along 
the body at locations to provide access to desirable points 
after casing and. tubing have been suspended in the body. 
Each of the longitudinally spaced sets‘ of ports comprise 
three or'four ports arranged’ circularly around ther‘body 
and usually-evenly spaced~therearound. 
Above ports 42body 30. has internal annular shoulders 

56,157 disposed to support vertical‘loads. Above shoul 
der‘ 57 there is an annular internal recess 58 having-upper 
and lower conical sides. Above recess 58jthere ‘is another 
‘annular internal recess 60 also having'upper andlower 
conical sidesandthereabove an annularinternal: recess 61 
having a lower horizoutal'side and an upper conical side. 

Above. recess 61, the second of- said sets .of'ports 43 is 
disposed. Above. ports 43 there is. anrannular. internal 
recess >62i having upper and. lower conically‘vtapered sides. 

Proceeding further up the outer casing head body, there 
is still another, annular. internal recess. 63' having upper 
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and lower conical sides, and associated therewith, and 
thereabove, another annular internal recess 64 having a 
lower horizontal side and an upper conical side. 
Above recess 64 the third set of radial ports 44 is dis 

posed, and above these ports there is another annular 
internal recess 65 having upper and lower conical sides. 
Above recess 65 ports 45 are disposed and thereabove 

is a further annular internal recess 66 having upper and 
lower conical sides. Above recess 66 is recess 67 having 
a lower horizontal side and an upper conical side, and 
thereabove is another set of ports 46, above which is a 
recess 68 having upper and lower conical sides. 

Recesses 60, 61, recesses 63, 64, and recesses 66, 67 
comprise coacting recesses, which cooperate in support 
ing a separate hanger mechanism. The recesses 58, 62, 
65, and 68 each serves to position and lock a holddown 
means within the outer casing head body. 
Above the outer casing head body 30 and within re 

ceptacle 31 is a tapered shoulder 70 disposed to receive 
and support the inserted mandrel portion 71 of the con 
nection at receptacle 31. Above this tapered shoulder 
is the internal annular recess 38', the lower side of which 
is conical and the upper side of which is horizontal. A 
hardened insert ring 72 provides the upper side of said 
internal annular recess, the ring extending outwardly of 
the recess in order to enlarge the bearing surface of the 
upper side of the ring. Above the said hardened ring is 
another tapered shoulder 73. The guide funnel 32 at 
tached about the uppermost end of the receptacle 31 is 
provided to guide the mandrel portion of said latch joint 
into the receptacle. At the outer edge of the guide fun 
nel are two oppositely disposed extension arms 75. 76, 
which extend outwardly to terminate in vertical sleeves 
77 through each of which a vertical guide, such as cable 
20, is freely received. The arms 75, 76 are welded to a 
ring 78 welded around the outer edge of funnel 32, and 
vertical triangular webs 79, 80 strengthen the arms. 
A casing hanger 84 is disposed opposite recesses 60, 61 

and 62 within the outer casing head body 30. Hanger 84 
is screwed at lower thread formation ‘85 to the upper end 
of a string of casing 86. Beginning at the upper end of 
hanger 84, there is ?rst, an upper formation 87 onto which 
is screwed a ring 88‘ of tubular shape and having an inner 
upper chamfered entrance 89. The upper tubular part 
90 of the hanger is of smaller diameter than the internal 
diameter of body 30. 
Below this upper tubular part 90 of the hanger, the 

hanger enlarges to be closely ?tted within body 30 at 91. 
A packing or sealing recess 92 has a ring 93 of resilient 
elastomeric material disposed therein, the lower surface 
of which is beveled to ?t conical upwardly facing shoulder 
95, the ring 93, when uncompressed, extending below the 
shoulder to provide a part to be compressed when a seal 
is to be formed. 
Below shoulder 95 there is an outwardly reduced 

hanger portion 97 around which a tubular sleeve 98 is 
received. Portion 97 terminates downwardly at a down 
wardly converging conical surface 100 below which is a 
tubular hanger portion 101 of thin walled form. Portion 
101 terminates downwardly at a thickened wall portion 
102, the lower end of which has threaded socket 85 en 
gaging casing 86. A ring-shaped nut 103 is beveled at its 
lower edge. The lower part of the nut is inwardly re 
cessed to permit the nut to move over hanger portion 102, 
A shear pin 105 (shown sheared) is received through nut 
103 and into a tapped opening in hanger portion 102 to 
hold nut 103 in that position while the equipment is 
lowered into the well. 

Sleeve 98 has therearound a plurality of window open 
ings 106, only one of which is shown, through each of 
which is disposed a latch 107. The latches are spring 
biased radially outwardly by helical compression springs 
108 disposed in recesses at their inner sides. Upper and 
lower annular protruding portions 110, 111 of the latches 
correspond in shape and dimensions with recesses 60 and 
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61, respectively, but are of such proportions that they 
will not enter any recesses thereabove. 
The upper end of sleeve 98 acts to compress the part 

of ring 93 extending below shoulder 95 when ring 93 is 
not compressed to form a seal around the hanger within 
body 30. Around the reduced upper portion 90 of hanger 
84 there is a ring shaped member 114 having an L-shaped 
vertical section. The vertical part thereof has a plurality 
of window openings, 115 therearound, only one of which 
is shown, through which are disposed a plurality of pins 
116 having outer dimensions and shape corresponding to 
recess 62. A stepped sleeve member 117 is of relatively 
large diameter at its upper part 118 and of smaller diam 
eter at its lower part 119, and the lower part ‘acts to move 
pins 116 outwardly through their windows 115 when 
sleeve 117 is moved downwardly thereagainst. The lower 
end of sleeve part 119 is conically tapered to provide a 
guide surface to engage the bevel of pins 116. Near its 
upper end sleeve 117 has internal annular recess 121 hav 
ing upper and lower conical sides. The upper end of 
sleeve 117 is internally beveled. The lower end of ele 
ment 114 is sealed outwardly and inwardly by O-rings 
122, 123 to body 30 and to hanger 84. 

In using this device to suspend a string of casing 86, the 
casing is screwed into the lower threads 85 of the hanger. 
The inner sleeve like portion of hanger 84 is in such a 
position that lower portion 102 is received within the 
interior recess of nut 103. In this position intact shear 
pin 105 engages both the nut and the lower portion of 
the casing hanger. With the hanger so arranged, the 
latches 107 are permitted to move freely to a retracted 
position within the window openings 106 of sleeve 98. 
The helical springs 108 behind the latches tend to force 
them in an outward direction through the window open 
ings, but at the same time permits the latches to be forced 
back into retracted positions within the window openings 
when the casing hanger is lowered through a restricted 
opening. The latches on being lowered through the body 
30 pass the upper recesses as will be described, because 
of the particular selected shape of the latches and the 
upper recesses. After latches 107 have entered recesses 
60, 61 further lowering of casing 86 and hanger 84 shears 
pin 105, because of the casing weight, and hanger 84 moves 
downwardly relative to latches 107 until sleeve '98 is in 
a position surrounding recess 97 of the hanger. In this 
position of the hanger the latches 107 are fully backed 
up by the hanger so that they can not be moved out of 
the recesses. At the same time, sleeve 98 compresses 
packing ring 93 to form a seal around the hanger. 
The combined hanger and easing string assembly is 

lowered into the well bore and easing head body 30 with 
an auxiliary string of pipe, not shown, which connects 
to the hanger by engaging recess 121 of sleeve 117. As 
the apparatus is lowered the weight of the casing is trans 
mitted by the lower shoulder of upper ring 88 onto the 
shoulder formed by the step portion of sleeve 117. Once 
the hanger latch mechanism has received the entire weight 
of the casing string, further downward motion of the 
casing string is stopped. Further downward motion of 
the auxiliary string then forces sleeve 117 downwardly 
causing holddown pins ‘116 to be urged radially out‘ 
wardly into recess 62 by lower portion 119 of sleeve 
‘117. Toward the end of the downward travel of sleeve 
117 the engaging mechanism which connects the sleeve 
to the auxiliary string of pipe is automatically disengaged 
as will be described later. This completes the casing 
suspending procedure and permits retrieving the auxiliary 
string and engaging mechanism. 

Recesses '66, 67, 68 receive latches 125, 126 of hanger 
127. Hanger @127 is very similar to hanger S4. The 
thickened lower tubular portion 102 of hanger 84 is ab 
sent from hanger 127. The sleeve 128, corresponding to 
sleeve 98 and not 103 of the lower hanger are integral 
in form and there is no lower recess for engaging the 
lower part of the hanger. The elastomeric sealing ring 
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130 corresponding to ring 93 of hanger 84 is 'not'inwardly' 
tapered and sets squarely against the upper end of sleeve 
128. The recesswhich receives the sealing ring is of 
rectangular vertical section. The sleeve 128 is relatively 
radially thickened inasmuch. as the casing 131 screwed 
to the lower end of the hanger at-thread formation 132 
is of smaller diameter than casing ‘86; The lower part 
of the holddown latch sleeve 133 is somewhat like the 
lower end of sleeve '117, having; lower offset portion 135v 
of smaller diameter inwardly and outwardly than the 
upper part 136 of the sleeve. A ring '137 of L-shaped 
vertica-lsection has a plurality of window openings 138 to 
receive the ends-of ‘pins 126 of outward-shape corresponde 
ing with recess‘68. The sleeve portion 135 serves to 
drive pins 126 outwardly when‘ the sleeve is lowered 
relative to ring 137. The beveled. surfacesa-re provided 
as before. The upper part 136‘ of sleeve 133 is of'elon 
gate tubular form and terminates" upwardly at a pair of 
inwardly protruding annular rings‘ 14-1, 142 between 
which is formed a recess 143 having. upper and lower‘ 
conical si-des,.this latter'recess being. for receiving. the‘ 
latchinggmechanism of the auxiliary string. heretofore‘ 
mentioned and used for running equipmentinto the well. 

Screwed to the upper threaded portion 145 of hanger 
127 is an elongate tubular element 146. At the lower‘ 
end of this element is a set 147 of radially drilled holes 
providing communication between the inner portion of 
the tube #146 and a similar space formed by the outer por 
tion of the tube 146‘ and an outer tubular sealelement 
148 which is welded to the outer portion of said tube. 
A tapered shoulder 1'50' disposed to support the weight 
of a string of tubing 151 is positioned above the radially 
drilled holes. Above the tapered shoulder is an internal 
annular recess 153, both sides of which are conical in 
shape.- ‘Further up the elongate tubular element 146 
are two sets of radially drilled holes 155, 156. The 
lower set of'holes 155 provide communication between 
the inner portion of the elongate tubular element and the 
annular space therearound previously described. The 
upper set of holes ‘156 provides communication between 
the inner portion of the tube and the outer portion out 
side of element‘148. A tapered shoulder 157, an internal‘ 
recess 158 \with a lower conical side and an upper hori 
zontal side, and tapered sealing shoulder 159‘, all located 
on the upper portion of tubular element 146, form a 
latch joint connection receptacle similar to receptacle 
31, previously described, but smaller in diameter. 
A body 170 for suspending an auxiliary casing hanger 

is supported within outer casing head body 301 at recesses 
63, 64, 65. This body is similar to hangers 84 and 127, 
the lower portions being like hanger 127 and the upper 
portions being like hanger 84. Internally, body ‘170' has 
annular recess 171 having upper and lower conical sides, 
upwardly facing downwardly converging conical seat 
surface 172 and thereabove seat recess 173 having a 
lower conical surface. The upper end of bodyv 170 is 
internally chamfered to provide for entrance thereinto.‘ 
An O-ring 174 around the upper end of‘body 179 provides 
a seal between body 170 and body 30‘ to supplement the 
resilient seal of the hanger latching assembly. A holddown 
body 176latched in recess @S‘functions the same as the 
holddown assembly of hanger 84. Body 176 has a cylin 
drical vertical axial opening therethrough. The‘ upper 
outer part 1177 of body 176 is recessed, providing a thin 
walled upper tubular portion of the body, a lower uprward 
ly facing‘recess 178, and-a plurality of window openings 
179 in the outer side of the recess. Openings 179‘ are 
positioned to register with recess 65, so that the pins ‘180 
may be urged into the recess. 'A sleeve 182 has lower 
skirt portion 183 tapered at its lower end for engaging 
the upper tapered surfaces of the pins. Pins 180'are 
urged radially outwardly when sleeve 182 is moved down 
wardly relativ-e'to recess 178. An‘internal recess 184 
is provided for engagern'ent‘by a suitable tool‘for lower 
ing the sleeve. 
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Apparatus for-‘supporting and holding in place the string: 
of production tubing 151 is attached to the top of, the 
production tubing by means of a threaded‘ connection of 
usual form. Support is provided by tapered ring :188trest 

' ingon tapered shoulder 1500f the tubular tubing hanger 
head 146. The weight of the tubing string rests partially 
upon the tapered ring 150 and partially-upon the resilient 
elastorneric sealing ring 189, which axially compresses. 
ring 189 and effects a pressure tight seal around the tubing ‘ 
hanger 146‘. The axial compression of the sealing'ring 
is limited by the vertical height of its recess.’ T he‘ tubing‘ 
hanger apparatus includes a sleeve I191'in which -are'-win-, 
dow openings 192. Holddown latch lugs 1931’ are ar~ 
ranged to project through the window openings and ens 
gage in annular recess 153 within the tubing hangerbody 
1%. Lugs 1593 are moved through the window'openings 
and into the recess by the axial travel of inner sleeve 1% 
within the tubing hanger; 

with an enlarged diameter section of said inner sleeve. 
A coil spring 196 around the recessed outer upper por 
tion of this inner sleeve holds it normally in the “down’? 
position. The inner sleeve is held in its initial'“up” 
position by a shear pin 198 (shown sheared) and is ‘moved 
into the “down,” or engaged position, by a suitable setting 
tool (not shown) which engages sleeve 195 in an annular 
recess 199‘ located in the inner surface of the sleeve. 
Downward motion of'said tool shears pin >198~and moves‘ 
sleeve 195 in a downward direction, thus forcing‘. the 
latching lugs into an engaged ‘position. The tubing string 
hanging apparatus is lowered into position in the hole 
by means'of an auxiliary, tubing string of usual form which 
engages the hanger in the left-hand threaded connection 
2910f an upper sleeve 202 ‘which is threadedly' connected 
to sleeve 191 at 203. After the- tubing hanger'mech~ 
anism has beenlowered into position and the holddown 
latch lugs engaged, the auxiliary string: of tubing is dis 
engaged from the left-handed threaded'connectioniandi 
removed: 

Controlled communication to the annular space be 
tween production tubiug 1-51 and production casing .131 
is provided by a spring actuated sliding valve mechanism 
attached to the upper portion of the tubing‘ hanger sleeve‘ 
202. The sliding valve mechanism is comprised of slid 
ing cylindrical sleeve 205 which has a tgroove>206¢ around 
its, outer surface together with threev smaller grooves 
207, 208 and 209 in each of which-is'disposed anO-ring 
seal. When the mandrel portion'of la latch joint (to be 
described) at the upper end of the tubing hanger set is 
not engaged within the receptacle, the" slide valve is held 
in its closed position (not shown) by helical spring 210: 
When the mandrel 2111 is engaged within the ‘receptacle 
it urges sleeve 205 downwardly to compress spring 210 
and'thereby bring recess 2% into register with both ports 
155 and ‘156 to open the valve as shown) and permit com 
munication between said tubing-casing annular space and 
thevannular space between outer. body 30‘ and sleeve 146». 
Therefore, a valve means isprovided‘which is automati 
cally opened when means for receiving or controlling 
flow from the well is in place thereabove, butwh-ich is 
automatically closed when such ?ow receiving'or con 
trolling means is removed, so that the well is under con 
trol at all times. 
As mentioned earlier, a connection or joint (including 

receptacle ‘311) which can 'be controlled from a remote 
point is disposed vabove the outer casing.‘ head body 30. 
Asmaller joint also connects the upper‘endiofr. the» tubing 
hanger assembly to means for receiving flow from the 
tubing. These two connections :are very‘similar but differ 
in. some respects because of'their size, it usually being the 
case that the tubing joint is of su?iciently smaller size 
that it can be made of ste'el'of su?icient hardness toper 
tor-m1 the necessary‘ function, while the‘ larger- casing 
joint is of such size that it must‘be madeof cast steel 
which lacks the necessary hardness. The receptacle 31 

Downward travel "of the. inner_ 
sleeve forces the lugs outward by tapered engagement‘ 
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having internal recess 38 and hardened steel ring 72 
has already been partially described. The joint con 
nection is made by engagement of the ‘latch lugs 220 
within the receptacle recess 38. The mandrel 71 consists 
of an outer sleeve 221 in which are a plurality of cir 
cularly spaced window openings 222. A plurality of 
latching lugs 220 each rest in one of these openings and 
are held in position by cantilever type ?nger springs 225. 
These springs exert a force tending to push the latching 
lugs into an extended position through the window open 
ings. Springs 225 are integrally formed as downwardly 
extending members from ‘a ring 226 which is bolted in 
place ‘against shoulder 227. The ?nger springs extend 
downwardly therefrom to alignment with the window 
openings. Each latching lug comprises a central body 
portion freely moveable through a Window opening and 
opposite side car parts 228, or ?anges, which extend to 
either side of a window opening to prevent the lugs from 
being pushed completely through the opening. Bars 228 
have lower tapered surfaces 230 which are positioned, 
when the lug is engaged in recess 33, to be engaged by 
upper tapered surface 231 of a releasing sleeve 232 which 
is initially held ?xed with respect to sleeve 221 by ‘fran 
gible pin 233 which extends through sleeve 221 into a 
suitable hole in sleeve 232. v 
A seal is provided around the upper end of sleeve 221 

by the sealing ring 235 disposed between a support ring 
236 and a compression ring 237. Compression ring 237 
is screwed onto thread formation 238 at the upper end 
of sleeve 221 ‘and support ring 236 is held in place by a 
shoulder. The receptacle 31 has the upwardly facing 
conical shoulder 73 to engage a corresponding conical 
shoulder of support ring 236 and the form of sleeve 221 
and its seal {assembly are such that ring 236 engages sur 
face 73 to cause the support ring to be moved toward 
the compression ring when sleeve 221 is in place. An 
O-ring 240 in a suitable recess around sleeve 221 pro 
vides an auxiliary seal therearound. 
An inner sleeve 2462 is attached to the outer sleeve at 

threaded connection 243. The inner sleeve serves the 
function of protecting the latching lugs and ?nger springs 
from damage by tools and equipment which pass through 
the bore of the mandrel. A retaining nut 244 with a 
downward tapering lower end attaches to the lower por 
tion of the outer sleeve of the mandrel and seats on the 
tapered shoulder 70 of the latch joint receptacle 31 when 
the two ‘are connected. 
The smaller latch joint is the same as the larger one 

except that in the arrangement shown with the double 
wellhead connection, a releasing ring 245 is installed 
within the retrieving sleeve 232 of the larger latch joint. 
Ring 245 engages in a recess 246 of the releasing sleeve 
232 of the larger joint mandrel and surrounds the tubing 
connection 247 and rests on ring 248 which is held in posi 
tion on the smaller latch joint mandrel by a set screw and 
by a compression ring 250. Ring 245 is held clamped in 
recess 246 by the upper surface of retaining nut 244 
until such time as pin 233 is sheared to release the con 
nection. Connection of the smaller latch joint is effected 
in the same manner was that of the larger joint. The 
double connection, including both latch joint connection 
assemblies, is lowered into position with a Christmas 
tree ‘assembly 251 bolted to the upper ?ange 252 atop 
the double wellhead connection. The side outlet 265 of 
the double connection usually provides access to the an— 
nular space between tubing and easing. A seal between 
the inner |and outer tubular sections of the double well 
head connection, is provided by a chevron packing 255 
compressed by a compression ring 256 screwed into an 
adapter 257 screwed into the upper portion of the outer 
sleeve 258. When the double wellhead connection 1s 
lowered into position the outer latch joint is held in a 
relative position slightly lower than normal by ‘the 
“Belleville” or washer spring 260 between compression 
ring 256 and a spacer ring 261 surrounding tube 262 below 
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?ange 252. The outer, or larger, latch joint mandrel is, 
therefore, ?tted in its respective receptacle 31 ?rst and is 
latched into position and sealed. Further downward mo 
tion of the Christmas tree assembly compresses spring 260 
and brings the inner latch joint mandrel into lateral posi 
tion at recess 158, a seal being provided by seal 264 corre 
sponding to seal 235 of the larger joint. With double 
connection thus thaving been made, production of the 
well through the tubing is controlled and sealed by the 
smaller latch joint connection and is routed directly to 
the Christmas tree valve assembly. The access to meas 
ure pressure and control of ?uids within the annular 
space between production tubing and casing is further 
provided by means of the automatic slide valve provided 
at ports 155, 156 and the valved side outlet connection 
265 ion the outer sleeve of the double wellhead con 
nection. 

Latches 158, 220 are remotely operable, as has been 
stated. By this it is meant that through use of ‘a handling 
string connected at one end to the latches as described, 
suitable operation of the handling string at its end remote 
from the latches will cause latching or unlatching of the 
latches, as desired. 

Release of the double wellhead connection is accom 
plished by lowering a retrieving tool into the inner bore 
of the latch joint mandrel. The retrieving tool engages 
the releasing sleeve 266 of the smaller latch joint mandrel 
at annular latching groove 267 thereof. Upward mo 
tion of the retrieving tool raises the releasing sleeve of 
the smaller latch joint connection which engages the tap 
ered surfaces of the latching lugs and causes them to be 
retracted out of recess 158. With the latches thus in a 
retracted position, further upward motion of the retriev 
ing tool causes the mandrel to be removed from the re 
ceptacle. As this takes place the upward motion of the 
mandrel exerts a force through ring 245 upon the releas 
ing sleeve 232 of the larger latch joint. Upward force 
exerted on the latter releasing sleeve shears pin 233 and 
retracts latching lugs 220 so that the entire double well 
head connection can be removed. These remote-con 
trolled latched connections or joints are more fully dis 
closed in our copending application for United States 
Letters Patent S.N. 743,741, ?led June 23, I958, and en 
titled “Pipe Connection,” which also discloses the re 
trieving tool mentioned above. 
As has been described, the outer casing head body 30 

is threadedly connected to the receptacle 31, the connec 
tions being at threads 271. These parts may be made 
integral if desired. At the lower end of receptacle 31 the 
horizontal plate 13, in a plane perpendicular to the axes 
of body 30 and receptacle 31, is af?xed to the receptacle 
such as by welding. The plate 13 is usually circular but 
may be otherwise as desired. Plate 13 has a central 
circular opening 270‘ through which the lower end of the 
receptacle is received. Plate 13 serves to provide a bear 
ing surface to rest upon the submarine land surface 14 
to provide support for the equipment. However, the 
equipment is, of course, primarily supported by the ce 
menting of the casing 36 in place in the well. 

Spaced from the receptacle and mounted upon the 
plate 13 there is a cylindrical valve body 275 (FIGURE 
2E) having its axis vertically disposed. Body 275 has 
a concentric opening 276 within which is disposed a 
ported plug element 277. A funnel 278 forms the up 
per end of body 275. Body 275 and the internal ele 
ments thereof are disclosed in full in our co-pending 
application for United States Letters Patent S.N. 743,907, 
?led June 23, 1958, and entitled “Multiple Valve and 
Connection,” now United States Patent Number 
2,990,851, issued July 4, 1961. Opening 276 may be 
plugged by a blank plug replacing element 277, the de 
tails of all of which are shown in said patent. Body 275 
‘and its other elements serve to control ?uid ?ow be 
tween pipes 50—54, any number of which may be pro 
vided, and the pipes or hoses such as hoses 280-284, 
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which extend from body 275 to a control point at the 
water surface or. elsewhere. Flow through pipes 50-54, 
and through any other such pipes, is controlled by the 
hydraulically operated valves 286-290 to which hydraulic 
?uid. for‘ their operation is suppliedv through manifold 
pipe 292,v the hydraulic ?uid being- supplied thereto 
through pipe or hose 293. 

As. has been stated hereinabove, ports 42-46 and pipe 
connections 50-54 screwed thereinto, are provided for 
?ow or pressure-communication from within body 30. 
Also as has been explained, ?uid in pipes 50-54 is con 
trolled'by‘valves'2'86~290,~ the latter 'being hydraulically 
operated by hydraulic ?uid supplied through manifold pipe 
292. and conduit 293. Pipe connection 50' leads from 
ports 42v communicating through the lower end of- body 
30=with the interior ofv conductor casing 36. Pipe con 
nection 51. leads from ports 43 communicating with the 
interior opening of body 30 at a location bounded by O 
ring seals 122, 123 and packing'ring 93,‘ whereby leaking 
of any of these seals may be determined. Pipe connec 
tion.52 leads from ports 44‘ communicating with the in 
terior of body 30‘ between seal 174 and the hanger pack 
ing ring therebelow, thereby enabling detection of. leaks 
of either of these seals; Pipe connection 53~leads from 
ports 45 communicating with the interior of’body 30 for 
detection of leaks of seals- above and below ports 45. 
Pipe. connection 54 leads from ports 46 for detection of 
leaks at the‘ O-rings above the. ports and the packing 
ring therebelow. It will be noted that leak detection 
means are provided between adjacent casings-and tubings 
in the well. 

. It will be noted that valves 286-290 must be operated 
simultaneously by pressure of?uid delivered from pipe 
292 unless valves 286-290 are operated by distinct pres 
sures which may be applied‘stepwise. 

Referring particularly to FIGURES 4A-4C of the 
drawings, there is shownalternative or supplementary 
means byrwhich casing, 86" maybe supported within cas 
ing head body 30* should the casing become wedged or 
stuck in the hole before it has reached bottom during 
assembly of the apparatus. The means used to' provide 
the casing support is similar“ to a Wrap-around‘s'lip type 
casing hanger and is fully disclosed in our copending ap 
plication for United States Letters Patent S.N. 743,784, 
?led June 23, 1958, and entitled “Pipe Hanger.” The 
body 300 of the hanger is split into two halves having a 
small latch mechanism-which acts to hold the halves 
together as is customary in the case of wrap around type 
hangers having a hinge’at one hanger joint and a latch 
at the otherihangerjoint. However, a latch is provided at 
each side of the division of the hanger body into halves 
and. no hinge between the hanger halves is provided. 
The two halves .of the‘ split type casing hanger are in 
serted into a hydraulic hanger setting mechanism 302. 
This mechanism holds and supports each hanger half 
bya pin ‘303 extending through a perforation of a/bracket 
304 attached to the upper side of the hanger half; Pin 
3031is in a‘plane perpendicular to the diametric split of 
the hanger such that each hanger‘half may be‘ pulled 
therefrom by movement in a direction along the pin axis. 
A second‘pin 307’ holds the slipivelements 308‘ofeach 
hanger half in position until the hanger halves are latched 
around the casing to ‘be supported. 'When it becomesde= 
sirable to support'a string of easing, or tubing, extending 
through the hanger setting means and into the well bore, 
the hanger setting means is actuatedby hydraulic pres 
surerappliedlfromr a remote source through pipe 310. 
This pressure acts on piston 311 ‘within cylinder '312 to 
cause the ‘hanger-support body315 to be forced inwardly 
toward the pipe. The two casinghanger. halves'are 
forced around the pipeand become joined to one another 
by meansof latches. 301. Pressure is then released from 
behind piston 3111 andpressure is applied to the other 
side of the piston through pipe 316 which causes hanger 
support body 315 to be retracted.‘ With the hanger halves 
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10 
latched together'around the pipe‘ and'no longer’supported 
bystheihanger. support body, the hanger assembly is then 
free to. slide down-the outer surface of the pipe until it 
seats ruponia shoulders:suchrasushoulders 56 and 57. With 

1 the hanger assembly thus supported, casing weight is ap 
plied:to thesslip' elements which are causedto grasp and 
support the pipe by downward: motion of the slip ele 
ments; on.the tapered seat surface of the hanger in the 
usual way. Any of the known types of wrap around 
slip type hangers may be used-‘or any-non-wrap around‘ 
hanger. may be adapted and shoulders 56 and 57 may be 
adaptedcorresponding, to. the hanger which is used. 

With’ a casing, or tubing supported in this manner, its 
upper. portion above the hanger can then be removed 
by means of’ any suitable internal milling or cutting 
devices:similar to those used in conjunction with ?shing 
tools;. Casing string>86 shown in FIG. 4C illustrates this 
means of support. After suspension and‘ cutting have 
beencompleted and the upper portion of the casing has 
been removed, at holddown. means 320 is installed and 
latchedin position. Means 320 is substantially identical 
with:.holddown latch means '116, and associated parts, 
previously. described. Seats or shoulders 172, 173 of 
sleeve 170 may be similarly used to support a slip type 
casing hanger'for suspendinga' “stuck” casing, such as 
casin‘g2131. 
Thehydraulic casing hanger setting means is a device 

usedto'ilatch conventional slip type casing hangers around 
a' stringof pipe extending through the wellhead assembly. 
It is:attached to the casing head body by means of the 
latch joint connection as shown in FIGURES 2A-2B. 
ltisa separate unit with ?anged or threaded connections 
atiits upper andlower ends. In use, it is usually attached 
to ‘the .man'drel. portion-2580f the latch joint connection 
at-its lower. end and to the bottom portion of a blowout 
preventer assembly (not shown) at its upper end. 
To provide controlover pressures and ?uids within the 

well; a sealingplug 322is used when it becomes necessary 
or ‘desirable to remove the blowout preventer assembly 
from the casing.head body, either before drilling is com 
pleted or when the. Christmas tree 18 is to be installed. 
The sealvplug is illustrated'in FIGURE 4B together with 
a~sealiingxplug and/or casinghanger retrieving tool 323-. 
The sealing .plug 322'is comprised of a sleeve 324 having 
arplura-lity of circumferentially spaced window ‘openings 
325 throughlwhich extend a plurality, of latches 326, only 
one<of~which is. shown. These latches engage in annular 
recesses v6(, 67, each being forced outwardly through the 
window openings by the action of a helical spring 327. 
The- engagement'of ‘these latches in the recesses positions 
the sealing plug and .. gives it support in this position. 
A' second. sleeve 328'having a plurality of circumferentially 
spaced-window openings is positioned above a seal ring 
3291‘ and providesmeans for holding the sealing plug in 
place. With the weight of the sealing plug being sup 
ported- by-latches 326, the latch ‘sleeve 330 'is forced down 
ward, for‘installation, by a setting tool (not shown) which 
engages the latch .sleeve at recess.331. Downward mo 
tion~offlatcliinggsleeve ‘330'forces lugs 333 through the 
window openings of;sleeve 328" and'causes‘ them'toen 
gage in annular recess 68. Engagement of'these lugs 
within recess 68 ‘forces sleeve 328 in a downward direc 
tion by. action of the tapered upper surfaces of the lugs 
and causes sleeve 328‘ to exert an axial compression force 
on ‘seal ring 329 which‘ is of a resilient elastomeric mate 
rial such as synthetic rubber. With sealing plug 322 thus 
latched into position, further downward travel of the set 
ting string releases the setting tool from engagement with 
the latching sleeve at recess 331. The setting string and 
tool can then be removed from‘ the well. A‘back pressure 
valve 334 is provided‘within the sealing-plug-.- The valve 
stem 336 extends beyond theupper end of an adapter 
337 screwed into‘ the upper end of the sealing plug body 
338'such that when a solid object such as the retrieving 
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tool 323 is lowered into position the valve 334 is forced 
in a downward direction against the action of helical 
spring 340 and allows ?uid or pressure below the sealing 
plug to pass through the valve and be released to the 
surface. 

Operation of the sealing plug and/or casing hanger 
retrieving tool 323 provides a means of releasing and re 
trieving the sealing plug 322 or casing hanger 84 or 127. 
The retrieving tool 323 includes an outer sleeve 1342 in 
which there are a plurality of circumferentially spaced 
window openings 343. Freely disposed within these win 
dow openings are latching pins 344. An inner sleeve 346 
is threaded at its upper end into a spring retaining adapter 
sub 347 which in turn is screwed onto the lower end of 
a pipe string (not shown). The adapter sub has a lower 
shoulder engaging the upper end of helical compression 
spring 348, the lower end of which engages the upper 
surface of an inwardly protruding ?ange 349 at the upper 
end of sleeve 342. Flange 349 can slide along the upper 
part of inner sleeve 346 above shoulder 350 thereof. Be 
tween shoulder 350 and the lower end of inner sleeve 346, 
there is a recess 352 for receiving the inner parts of the 
latching pins when sleeve 342 is “up” relative to the inner 
sleeve 346. 

In operation, the retrieving tool 323 is lowered into 
position on a pipe string. Pins 344 come to rest on the 
upper conical surface 353 of latching sleeve 330. Down 
ward force exerted by the pipe string causes inner sleeve 
346 to move down relative to the outer sleeve 342 com 
pressing spring 348 and registering recess 352 behind latch 
ing pins 344. At this point, the downward force applied 
to the latching pins against tapered surface 353, of the 
latching sleeve forces the latching pins back into recess 
352. When this occurs outer sleeve 342 is forced down 
until it is supported at its tapered shoulder 354. In this 
position the latching pins of the retrieving tool register 
with and enter recess 331. Release of the downward force 
exerted by the pipe string upon the retrieving tool permits 
inner sleeve 346 to rise to its normal position, thereby 
forcing latching pins 344 into recess 331. With the re 
trieving tool thus latched in position downward force can 
be exerted by the pipe string which will open back pres 
sure valve 334, the force exerted by the lower end of 
inner sleeve 346 acting in a downward direction on the 
valve stem 336 of the back pressure valve. Any pressure 
or ?uid built up below the sealing plug is allowed to 
drain into the pipe string through passages 355 in the lower 
end of sleeve 346. 
To remove the valved plug 322 or a casing hanger from 

within body 30, the handling pipe string is raised, which 
through engagement ‘between the retrieving tool and plug 
latching sleeve 330 raises the latching sleeve and upward 
travel of the latching sleeve brings offset shoulder 356 
on the sleeve into contact with shoulder 357 of the plug 
body 338. This upward force is then transmitted through 
the body and into sleeves 324 and 328. Upward force 
exerted against these sleeves is a retracting force on latch 
ing lugs 326 and 333, retracting them into the window 
openings and thus permitting the sealing plug to be re 
moved from within the casing head body. 
The casing hanger setting tool 360 is illustrated in 

FIGURE 6. It can be used to set the casing hangers 84 
and 127, sealing plug 322, plugs set in body 275 for con 
trolling ?ow through annular access connections 50-54, 
and inserts and other devices within the casing head body 
30. Since its other uses will be obvious, it will be de 
scribed only in connection with setting of the string of 
casing 131 and the casing hanger 127 therefor. The tool 
360 consists of an outer sleeve 361 attached to a han 
dling pipe string 362 at its upper ened by means of a 
threaded pin and socket connection 363. The lower end 
364 of this sleeve is relatively thin walled and has a 
plurality of circumferentially spaced window openings 
.365. In operation, latching pins 366 each extend through 
one of these openings to engage the hanger latching sleeve 
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136 at recess 143. The latching pins are held in the en 
gaged position by a latching pin sleeve 370 held in posi 
tion by shear pin 371 (shown sheared). An inner sleeve 
372 is attached to outer sleeve 361 by means of a threaded 
connection 373. The casing string and hanger (screwed 
together as shown in FIGURE 2D) are lowered into 
position by the setting tool and pipe string pin 371 being 
intact and sleeve 370 slightly down from its position in 
FIGURE 6. When the selective latches 125 of the casing 
hanger 127 engage their corresponding recesses 66, 67 
within the casing head body, support of the casing and 
hanger is transferred from the setting tool and pipe string 
to the latches which are in turn supported by the casing 
head body. Further downward motion of the pipe string 
and setting tool forces latching sleeve 133 (see also 
FIGURE 2C) in a downward direction which in turn 
extends latching pins 126 into engagement with recess 
68. Near the end of the downward motion of latching 
sleeve 133 the latching pin sleeve 370 of the setting tool 
comes to rest upon a shoulder 374 of the inner casing 
hanger body 146. Further downward motion causes pin 
371 to shear and the outer and inner sleeves 361, 372 of 
the setting tool to move in a downward direction relative 
to the shear pin sleeve 370 of the setting tool. At the end 
of this downward motion the recessed outer diameter 376 
of the latching pin sleeve 37 0 is registered with the window 
openings 365 of the outer sleeve and the ring snap 
spring 377 in a groove around the inner sleeve is brought 
into position below the bottom end of the latching pin 
sleeve. The snap spring is permitted to extend to outside 
its recess and thus supports and prevents the latching pin 
sleeve from returning to its relative “down” position. 
With the latch pin sleeve in this relative “up” position, the 
latching pins 366 can then be forced back into the recess 
allowed by reduced diameter 376, and upward motion of 
the pipe string 362, therefore, disengages the tool from 
the latching sleeve 133 of the casing hanger pipe string 
and the setting tool can then be removed from the well. 
The Christmas tree 18 consists of a ?anged master valve 

380 connected to the upper ?ange 252 of the wellhead by 
a bolted ?ange connection. Above the master valve is 
connected a ?anged sweep T 381 to the side outlet 382 
of which is connected the wing valve 253 by a bolted 
?ange connection. Both master valve 380 and wing valve 
253 are operated hydraulically by remote means. From 
the wing valve, a production ?ow line 384 is laid, con 
nection being made by a section of ?exible conduit means 
such as hose included in the line to wing valve 253 while 
the equipment is above the water surface. Flow line 384 
extends from the wing valve along the ?oor of the body 
of water to a point of accumulation or storage such as a 
tank battery (not shown), which can be on shore, on a 
platform, in the water, or submerged below the water 
surface. If so desired, a remote operated valve can also 
be connected to annular connection 265 and a pressure 
line can be connected to this valve and extended to the 
tank battery along with the ?ow line. Such line would 
provide means of investigating the annular pressure be 
tween tubing 151 and casing 131 for bleeding off as neces 
sary. 

Connected to the top outlet 386 of the ?anged sweep 
T is a tubular extension 387 of sufficient length to permit 
insertion of wire line tools of various design. At the top 
of this tubular extension (not shown) is connected a latch 
joint receptacle (not shown) similar to latch joint recep 
tacle 31. Attached to the upper entrance of the latch 
joint receptacle is a guide funnel similar to, but smaller 
than, guide funnel 32. A blank plug is ordinarily in 
serted into the latch joint receptacle to contain normal 
well pressures. vIf it becomes desirable to insert tools or 
other devices into the inner portion of the production 
tubing by wire line means, said blank plug can be re 
moved and a small blowout control assembly attached 
to the upper end of the tubular extension by means of 
the latch joint. The remote operated master valve 380 is 
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closed during this process to contain well pressures. The 
wire line tools can then be inserted into the tubular exten 
sion. The blowout control tools can then be closed 
around the wire line and the master valve can then be 
opened to permit insertion of tools into the tubing bore. 
The wing valve 253 is kept closed during this operation. 
This means of entrance is also used to set blank sealing 
plugs such as plug 388 (FIGURE 5) inside the tubing 
and to insert retrieving tools to release the latch joint con 
nections to facilitate removal of the Christmas tree 
assembly. 

O-ring seals such as seals 207-209, 122, 123 are pro 
vided at other points than have been speci?cally described 
and are indicated in the drawings. Such seals may be 
provided at other points in the apparatus as a person 
skilled in the art can readily select and a detailed descrip 
tion thereof is not believed necessary. 
Where shear pins such as pins 371, 198, 105 are indi 

cated in the drawings as already sheared, it will be obvi 
ous that such pins were initially intact and the parts con 
nected thereby were initially in positions indicated by the 
intact conditions of the pins. Where shear pins such as 
pin 233 (FIGURE 2B) are indicated in the drawings in 
intact condition, it will be obvious that such pins can be 
sheared and the connected parts moved as indicated by 
the structure. 

It will also be obvious that some of the parts described 
may be included in or omitted from the apparatus as 
desired. 

While preferred embodiments of the invention have 
been shown and described herein, many modi?cations 
thereof may be made by a person skilled in the art with 
out departing from the spirit of the invention, and it is 
intended to protect by Letters Patent all forms of the 
invention falling within the scope of the following claims. 
We claim: 
1. Completion apparatus for wells located in relative 

1y inaccessible locations, such as beneath the surface of 
a body of water, comprising tubular body means at the 
upper end of the well having plural vertically spaced 
hanger support means therewithin, plural pipe hanger 
means each supported within said tubular body means 
at one of said hanger support means of said body means 
and each supporting one of plural well pipes extending 
concentrically below said tubular body means into the 
well, ?rst and second upwardly extending concentric 
tubular elements above said body means, the uppermost 
of said plural pipe hanger means including additional 
hanger support means, additional hanger means supported 
at said additional hanger support means and supporting 
an additional well pipe extending concentrically below 
said tubular body means into the well, said additional 
hanger means also having ?rst releasable connection 
means connecting said ?rst upwardly extending tubular 
element thereto, second releasable connection means 
mounted atop said tubular body means and connecting 
said second upwardly extending tubular element thereto, 
said ?rst and second tubular elements also being releas 
able at their respective described connections, and resil 
ient means biasing said second tubular element downward 
with respect to said ?rst tubular element while their re— 
spective connections are disconnected whereby said sec 
ond connection means connects with said second tubular 
element before said ?rst connection means connects with 
said ?rst tubular element when same are brought together 
for connection. 

2. Completion apparatus for wells located in relatively 
inaccessible locations, such as beneath the surface of a 
body of water, comprising a vertically elongate unitary 
body disposed at the upper end of a well and having a 
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vertical passageway therethrough, connection means se 
cured to the upper end of said body having a continua 
tion of said body passageway therethrough, plural ver 
tically spaced supporting seat means in said body along 
said passageway thereof, plural pipe hanger means dis 
posed in said body passageway each supported upon one 
of said plural vertically spaced supporting seat means, 
plural concentric well pipes each supported by one of 
said plural pipe hanger means and each extending below 
the hanger means into the well, relatively larger of said 
well pipes being supported by hanger means disposed 
lower in said passageway than hanger means supporting 
relatively smaller of said well pipes, means associated 
with each said hanger means for anchoring each said 
hanger means in its supported position in said passage 
way, the uppermost of said plural hanger means including ~ 
an interior seat for supporting an additional hanger 
means, an additional hanger means seated at said interior 
seat and supporting an additional well pipe extending 
therebelow into the well concentrically through the well 
pipe supported by said uppermost of said plural hanger 
means, said additional hanger means having connection 
means at its upper portion, ?rst tubular conduit means 
connected at its lower end to said connection means of 
said additional hanger means and extending thereabove 
to form a continuous flow passage therewith, second tu 
bular conduit means connected at its lower end to said 
connection means secured to the upper end of said body 
and concentrically surrounding a lower portion of said 
?rst conduit means, sliding seal means between said ?rst 
and second conduit means spaced upwardly from their 
said lower end connections, means biasing said second 
conduit means downwardly relative said ?rst conduit‘ 
means, said ?rst and second conduit means lower end 
connections being releasable, elongate means for releas 
ably engaging said ?rst conduit means lower end connec 
tion at its lower end whereupon when its upper end re 
mote from said releasable engagement is suitably manip 
ulated said ?rst conduit means lower end connection is 
released, said second conduit means lower end connec 
tion being released in response to release of said ?rst 
conduit means lower end connection, whereby said ?rst 
and second conduit means lower end connections may 
both be released by manipulation of said upper end of 
said elongate means remote from said connections. 

3. The combination of claim 1, said hanger support 
means being annular recess means and said hanger 
means including hanger body means having extendable 
and retractable means engaged in said recess means, 
and each said hanger means including additional extend 
able and retractable means cooperating with said recess 
means for locking said ?rst named extendable and retract 
able means in engaged condition in said recess means. 

4. The combination of claim 3, said ?rst upwardly 
extending tubular element including Christmas tree means 
at its upper end for controlling ?uid flow from said 
additional well pipe connected therewith at said ?rst re 
leasable connection means. 
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