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ABSTRACT OF THE DISCLOSURE 
An apparatus and method for controlling ?ow in a 

well after the same has been drilled, particularly adapt 
able for submarine wells. 
The invention is directed toward well ?ow conductor 

installation utilizing equipment, such as blow-out pre 
venters, installed on the well during the drilling thereof 
to support a ?ow conductor and ?ow control valve for 
controlling ?ow and performing operations on the well 
after the same has been drilled, together with an improved 
?ow conductor support, connector and flow control valve, 
which are designed to provide means to quickly close in 
the well to prevent undesired ?ow from the well, and to 
provide automatic blow-out prevention. 

This invention relates to well tools and more particu 
larly to a ?ow conductor assembly for use in a well 
installation employed during the drilling of a well and to 
well tools usable in such ?ow conductor assembly. 
An object of this invention is to provide a new and 

improved ?ow conductor assembly, which is installable in 
the well installation employed during the drilling of a 
well, through which various operations may be performed, 
such as perforating, short time production testing, and the 
like. 

Still another object is to provide a ?ow conductor 
assembly which is held in place in the well installation by 
a blowout preventer of the well installation which was 
used in the drilling of the well. 

Still another object is to provide a ?ow conductor 
assembly having a ?ow conductor through which ?uids 
may ?ow between the surface and the well which is pro 
vided with a valve located below the blowout preventer 
and which may be controlled from the surface. 
A further object is to provide a ?ow conductor assem 

bly in which the valve is biased toward its closed position 
and which is movable to open position by means con 
ttollable from the surface. 
A still further obiect is to provide a ?ow conductor 

assembly having a ?ow passage through which a control 
?uid is conducted to the valve from the surface wherein 
the valve is moved to open position by increasing the 
pressure of the control ?uid at the surface. 

Still further object is to provide a ?ow conductor assem 
bly which permits movement of well tools therethrough 
into and from the well. 

Another object is to provide a well ?ow conductor 
assembly usable in a well installation employed in the 
drilling of a well below a body of water wherein the well 
installation provides a continuous passage from above 
the surface of the water into the well and wherein the 
valve of the ?ow conductor assembly is positioned near 
the ocean ?oor when the well installation is positioned in 
the well and being held by a blowout preventer which 
closes the continuous passage about the well ?ow con 
ductor assembly. 

15 

25 

30 

50 

55 

60 

65 

70 

2 
Still another object is to provide a ?ow conductor 

assembly including a valve connectable to the top of a 
tubing which extends into the well and a pair of telescoped 
concentric ?ow conductors connected to the upper end 
of the valve, the inner ?ow conductor conducting ?uid 
being in alignment and communication with the tubing 
when the valve is open and the telescoped conductors 
providing a passage therebetween through which control 
?uid from the surface is transmitted to the valve to open 
the valve. 

Still another object is to provide a ?ow conductor 
installation wherein the outer ?ow conductor is provided 
with a means engageable by the blowout preventer of a 
well installation for holding the ?ow conductor assembly 
against movement in the well installation. 
A further object is to provide a ?ow conductor assem 

bly wherein a connector head is connected to the upper 
ends of the telescoped ?ow conductors and has passages 
communicating with the inner ?ow conductor and the con 
trol ?uid passage wherein the connector head has means 
for detachably securing a large ?ow conductor thereto for 
communication with the inner ?ow conductor and a small 
control ?uid ?ow conductor for communication with the 
passage provided by the telescoped conductors. 
A still further object is to provide a latch mandrel for 

a ?ow conductor releasably engageable with a latch means 
of the ?ow conductor when it is inserted downwardly and 
placed in communication with the inner concentric ?ow 
conductor thereinto and which is not releasable thereon 
except upon rotation of the latch mandrel. 
A still further object is to provide a latch mandrel and 

valve assembly for the use with a second ?ow conductor 
which is engageable with a latch means of the connector 
head wherein it is inserted into another passage of the 
connector head and placed into communication with the 
control ?uid ?ow passage of the concentric conductors 
and which is releasable therefrom only upon rotation 
thereof. 

Another object is to provide a new and improved guide 
usable with the latch mandrel for orienting the latch man 
drel and the latch mandrel and valve assembly with the 
two passages of the connector head. 

Still another object is to provide a ?ow conductor 
assembly having means for a new and improved connector 
head usable in the ?ow conductor assembly which is pro 
vided with latch means engageable with latch mandrel to 
releasably secure the ?ow conductors inserted therein 
against nonrotational displacement therefrom. 
An important object of the invention is to provide a 

valve having a housing in which a pair of balls provided 
with axial passages are mounted, each of which is sepa 
rately biased toward its closed position and has an oper 
ator means for moving it to open position, the housing 
having means for simultaneously conducting control fluid 
under pressure to the two operator means to cause the 
balls to be moved to their open positions. 

Still another object is to provide a valve wherein each 
operator means includes a piston and a piston member 
releasably secured to the piston, the piston member being 
biased upwardly to hold the ball in closed position, the 
ball being moved to open position when the pressure 
thereabove exceeds the pressure therebelow by a prede 
termined value su?‘iciently great to release the piston mem 
her from the piston and overcome the force biasing the 
piston member upwardly. 

[Still another object is to provide a valve having a hous 
ing, a ball valve mounted in the housing and having an 
axial passage, wherein the ball and the mandrel having 
coengageable means rotating the ball through substantially 
90 degrees upon predetermined assembly for the ball in 
cluding a tubular piston, a tubular piston member detach 
ably secured to the piston and having seat means at itr 



27,464 
lower end engaging the ball, in one direction to hold the 
ball in closed position, and means operatively associated 
with the piston member for moving the ball longitudinally 
in the housing therewith, whereby the ball closes the lower 
end of the tubular piston member when the ball is in its 
open position] 

Still another object is to provide a valve wherein the 
housing is provided with a flow passage through which 
control ?uid under pressure is transmitted to the piston to 
move the piston member and therefore the ball to its open 
position against the force exerted thereon by the means 
‘biasing the piston member. 
A further object is to provide a new and improved guide 

for orienting successively a large ?ow conductor and a 
small ?ow conductor in alignment with the upper ends of 
the passages of a connector head. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following de 
scription of a device constructed in accordance with the 
invention, and reference to the accompanying drawings 
thereof, wherein: 
FIGURE 1 is a schematic illustration of a well installa 

tion with a ?ow conductor assembly embodying the in 
vention extending therethrough; 
FIGURE 2 is an enlarged sectional schematic illustra< 

tion showing an intermediate portion of the ?ow conductor 
assembly in position in the well installation; 
FIGURE 3 is a view similar to FIGURE [1] 2 being 

a continuation thereof showing a lower portion of the ?ow 
conductor assembly; 
FIGURE 4 is a vertical, partly sectional view of the 

upper portion of the valve of the ?ow conductor as 
sembly; 
FIGURE 4-A is a fragmentary enlarged view of a por 

tion of the valve; 
FIGURE 4-B is an enlarged fragmentary view of a 

portion of the valve; 
FIGURE 5 is a view similar to FIGURE 4, being a con 

tinuation thereof showing an intermediate portion of the 
valve; 
FIGURE 6 is a view similar to FIGURE 5, being a con 

tinuation thereof, showing the bottom portion of the 
valve; 
FIGURE 7 is an enlarged fragmentary sectional view 

of a portion of the valve; 
FIGURE 7-A is a sectional view taken on line [7-—7] 

7-A--7-A of FIGURE 5; 
FIGURE 8 is a vertical sectional view of the connector 

head of the ?ow conductor assembly; 
FIGURE 9 is an enlarged sectional view taken on line 

9-9 of FIGURE 8; 
FIGURE 10 is a fragmentary side view of a latch man 

drel connectable in one passage of the flow conductor as 
sembly; 
FIGURE 11 is an enlarged fragmentary, vertical, sec 

tional view of the valve of the connector head; 
FIGURE 12 is a vertical, partly sectional view of a 

latch mandrel and valve assembly which is connectable 
in another passage of the connector head; 
FIGURE 13 is a vertical, partly sectional, view of the 

guide and the connector head of the ?ow conductor as 
sembly showing the guide mounted on the latch mandrel 
of a large ?ow conductor; 
FIGURE 14 is a schematic, partly sectional view show 

ing a modi?ed form of the flow conductor assembly in the 
well installation. 
FIGURE 14-A is a fragmentary, partly sectional view 

of a modi?ed connector head used in the How conductor 
assembly of FIGURE 14; 
FIGURE 15 is a vertical, partly sectional view of an~ 

other modi?ed form of the ?ow conductor assembly in 
the well installation; 
FIGURE IS-A is a vertical, partly sectional, view of a 

connector head of the ?ow conductor assembly illustrated 
in FIGURE 15; and 
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FIGURE 16 is a vertical, partly sectional view of still 

another modi?ed form of the ?ow conductor assembly in 
a well installation. 

Referring now particularly to FIGURE 1 of the draw 
ing, the well installation 30 at the bottom of a body of 
water, which is used during the drilling of the well, in 
cludes a casing 31 which is secured in the usual manner 
to a casing head 32, a stack of blowout preventers 33 
mounted on the casing head, a latch head 35 mounted on 
the uppermost blowout preventer and a riser tube 36‘ re 
leasably connected to the upper end of the latch head and 
extending above the surface of the water and through an 
aperture in a ?oating work platform 37. This well installa 
tion provides a longitudinal continuous passage 38 from 
above the surface of the water to the well through which 
a ?ow conductor assembly 40 may extend and be sup 
ported adjacent the bottom of the body of water by means 
of one of the blowout preventers 33. The ‘blowout pre 
venters may be of any well known and suitable type and 
be manually operable by divers or may be remotely op 
erated, as for example, hydraulically, in which event the 
suitable control fluid lines would extend therefrom to the 
work platform. Such blowout preventers have means for 
holding a ?ow conductor which extends therethrough 
against movement and for sealing therebetween. The ?ow 
conductor assembly includes a string of tubing 44 which 
extends to any desired depth in the well and which usually 
has a packer (not shown) for closing the annulus be 
tween the tubing and the casing above a producing forma 
tion, a valve 45 which controls How of ?uids through the 
string of tubing, and a pair of concentric conductors 46 
and 47 which provide an annular passage 48 for the ?ow 
of control ?uid for controlling operation of the valve 45 
connected to their lower ends. The lower end of the inner 
conductor 47 is placed in communication with the tubing 
string 44 when the valve 45 is opened. The ?ow conductor 
assembly also includes surface ?ow conductors 49 and 50 
and a connector head 51 connected to the upper ends of 
the concentric conductors. The lower ends of the surface 
conductors 49 and 50 are releasably connected to the con 
nector head 51 which establishes communication Ibetween 
the large surface conductor 49 and the inner ?ow con 
ductor 47 and between the small or control fluid con 
ductor 50 and the annular passage 48. 
When the ?ow conductors 49 and 50 are to be secured 

to the connector head which is already in the passage 38 
below the surface of the water, a guide 55 is secured to 
the large ?ow conductor 49 and is employed to properly 
orient the large ?ow conductor relative to the connector 
head and also to orient the guide relative to the connector 
head so that it will be in proper position to guide the lower 
end of the small conductor properly to the connector head 
for connection thereto. 

In use, after the drilling operations have been com 
pleted and while the drilling well installation 30 is still in 
place and it is desired to perform short time production 
testing operations on the well, the string of tubing is low 
ered in the well from the floating working platform 37 by 
the usual well known equipment and, sequentially, the 
valve 45 is connected to the upper end of the string of 
tubing, the concentric ?ow conductors 46 and 47 are con 
nected to the upper end of the valve, the connector head 
is connected to the concentric ?ow conductors and, if de 
sired, the large and small surface ?ow conductors are 
releasably connected to the connector head as the string 
of tubing is lowered into place through the passage 38 into 
the well. 
When the string of tubing and the flow conductor as 

sembly 40 are in desired location in the well installation, 
at least one of the blowout preventers is operated to en— 
gage the outer ?ow conductor 46 to hold it against up 
ward or downward movement in the well installation 30 
and also to seal therebetween. Suitable surface control 
equipment 60 is connected to the upper end of the large 
?ow conductor 49 to control the flow therethrough and 
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the string of tubing 44 and to permit introduction of well 
tools into and from the large conductor 49. 

Control ?uid under pressure is supplied to the upper 
end of the control ?uid conductor 50 and the annular pas 
sage 48 between the concentric conductors from a suitable 
control manifold 61 through a conduit 62 to control op 
eration of the valve 45. Tools may be run through the flow 
conductor assembly and the tubing string to perforate 
the casing at the location of the producing formation and, 
if desired, cementing operations and the like may also be 
performed ‘by use of the ?ow control assembly and the 
tubing string. The valve 45 is closed and opened as re 
quired by such operations. 
The production of well ?uids from such earth forma 

tion may then be tested by permitting their ?ow upwardly 
through the string of tubing to the surface. The valve 
may be closed at any desired time by decreasing the ?uid 
pressure which is transmitted thereto from the manifold 
61. 

If it is necessary to remove the conductors 49 and 50 
and the riser pipe 36 from the latch head, as due to the 
[occurence] occurrence of storm conditions at the loca 
tion of the well, the valve 45 is closed and the pipes 49 
and ‘50 are then detached from the connector head as by 
unscrewing them. The riser pipe is also detached from the 
latch head. The working platform itself may either be left 
anchored in place or removed prior to the arrival of the 
storm. The string of tubing, the valve, the concentric ?ow 
conductors and the connector head are now left supported 
in the well by the blowout preventer. Since the water 
conditions at the bottom of the body of water are always 
relatively quiet with little or no wave action, there is little 
likelihood that the portions of the ?ow conductor assembly 
left in the well will be damaged. The valve 45, which is 
below the blowout preventers, will close the upper end of 
the tubing in the event that the riser pipe and the flow 
conductors 49 and 50 are damaged or broken away from 
the connector and latch head, as in the event the work 
platform is struck by a vessel or a sudden storm or_an 
unpredicted earthquake wave occurs. The latch head being 
of very strong construction will in all likelihood not be 
broken away when the riser pipe is so detached or broken 
away from it. _ . 
When the storm ceases or if for any other reason it is 

desired to come back and reconnect the ?ow conductors 
49 and 50 to the connector head in order to perform 
further or additional operations on the well, the ?oating 
working platform 37 is again positioned over the well 
head assembly, the riser pipe 36 is connected to the latch 
head 35 and preferably any water within the well head 
assembly above the blowout preventerIIs neck] stock 18 
removed, as by pumping. The guide 55 is then mounted 
on the lowermost end of the large ?ow conductor 49 and 
is lowered through the riser pipe. The guide which includes 
a large tubular member 64 and a small tubular member 
65 will not permit connection of the ?ow conductor 49 to 
the connector head 51 until the guide is so oriented rela 
tive to the connector head that its small tubular member 
65 is properly positioned over the connector head to guide 
properly the small ?ow conductor 50 to the connector 
head. The large surface ?ow conductor is then connected 
to the [guide] connector head and subsequently the small 
?ow conductor is lowered through the riser pipe and 
guided by the guide 55 to the connector head and again 
releasably attached thereto. Further operations then may 
be performed through the ?ow conductor assembly and 
the string of tubing, such as further production testing, 
cementing and the like. 
The valve 45 includes an elongate tubular mandrel 100 

which includes a top section 101 provided with a reduced 
internally threaded bore section 103 into which the lower 
end of the inner ?ow conductor 47 is threaded and an 
enlarged upper internally threaded section 102 in which 
the lower end of the outer ?ow conductor 46 is threaded. 
The mandrel 100 also includes an upper cylinder section 
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137 whose upper end is threaded on the reduced lower 
end portion of the top mandrel section I01, an upper 
connector section 138 whose upper portion is threaded 
into the lower portion of the upper cylinder section 137, 
an upper operator section 139 whose upper reduced por 
lion is threaded on the lower reduced portion of the upper 
connector section 138, a middle connector section 140 
whose upper portion is telescoped into the upper operator 
section 139 and is threadedly secured into the lower end 
of said upper operator section, a lower cylinder section 
141 whose upper end is threaded on the lower end of the 
middle connector section 140, a lower connector section 
142 whose upper end telescopes into the lower cylinder 
section 141 and is threadedly secured thereto, a lower 
operator section 143 whose upper end is threaded on the 
reduced lower end portion of the lower connector section 
142, and a bottom section 144 which extends into the 
lower end portion of the lower operator section and is 
lhreadedly connected therein. Each of the mandrel sec 
tions may be held against rotation relative to the other 
adjacent sections to which it is connected by means of set 
screws 145 and 146 which extend through end slots of 
one section into a threaded bore of the other. The upper 
and middle connector sections 138 and 142 have seal 
assemblies, which may include an O-ring 148 and a back 
up ring 149 positioned in external recesses in said sections 
and which seal between the connector sections and the 
mandrel sections into which they telescope. The middle 
connector section 140 also has a similar seal assembly 
which seals between it and the upper operator section 
139, and the bottom mandrel section 144 has a similar 
seal assembly which seals between it and the lower oper 
ator section. 

The top mandrel section 101 is provided with one or 
more vertical upwardly opening longitudinal passages 105 
whose lower ends open through transverse bores 106 to 
an annular passage 107 between the mandrel 100 and an 
external sleeve 109 whose upper end portion is threaded 
on the reduced middle portion 110 of the top mandrel 
section. The upper end of the passage 107 is closed by a 
seal assembly 112, which engages the external surface 
114 of the mid-portion of the top m'ana'rel section below 
a downwardly facing annular shoulder 115 formed there 
on and the internal surface 117 of the sleeve 109 above 
an upwardly facing shoulder 118 therein. The seal assem 
bly may include an O-ring 113, a back-up ring whose 
downward movement is limited by its engagement with 
the shoulder 118, a pair of1 back-up rings on either side 
of the O-ring, and a thrust ring whore upward movement 
is limited by its engagement with the shoulder 115. The 
lower end of the annular passage 107 is similarly closed 
by a seal assembly 125 whose O-ring 126 engages the 
external surface 127 of the lower cylinder section 141 
of the mandrel and the internal surface 128 of the sleeve 
below its internal annular shoulder 129. The seal assembly 
includes an upper back-up ring 131 whose upward move 
ment is limited by its engagement with the sleeve shoulder 
129, a pair of back-up rings on either side of the O-ring, 
and a thrust ring whose downward movement is limited 
by its engagement with the upwardly facing end surface 
or shoulder 135 of the seal assembly retainer member 
136 threaded into the lower end of the sleeve 109. [The 
top mandrel section is provided with one or more vertical 
opening longitudinal passages 105 whose lower ends open 
through transverse bores 106 to an annular passage 107 
between the mandrel and a sleeve 109 whose upper end 
portion is threaded on the reduced lower end portion 110 
of the top mandrel. 
The upper end of the passage 107 is closed by a 

seal assembly 112 which may include an O-ring 113 
which engages the external surface 114 of the top man 
drel section below a downwardly facing annular shoulder 
115 thereof and the internal surface 117 of the sleeve 109 
above an upwardly facing shoulder 118 thereof. The seal 
assembly also includes a back-up ring 119 whose down 
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ward movement is limited by its engagement by the 
shoulder 118, a pair of back-up rings 121 and 122, and a 
thrust ring 123 whose upward movement is limited by its 
engagement with the shoulder 115. The lower end of the 
annular passage is similarly closed by a seal assembly 
125 whose O-ring 126 engages the external surface 127 of 
the mandrel and the internal surface 128 of the sleeve 
below its internal annular shoulder 129. The seal assem 
bly includes an upper back-up ring 131 whose upward 
movement is limited by its engagement with the sleeve 
shoulder 129, a pair of back-up rings 132 and 133, and a 
thrust ring 134 whose downward movement is limited by 
its engagement with the upwardly facing end surface or 
shoulder 135 of the seal assembly retainer member 136 
threaded in the lower end of the sleeve. 
The mandrel 100 includes an upper cylinder section 

137 whose upper end is threaded on the reduced lower 
end portion of the top mandrel section 101, a connector 
section 138 whose upper portion is threaded into the 
lower portion of the upper cylinder section 137, an upper 
operator section 139 whose upper reduced portion is 
threaded on the lower reduced portion of the connector 
section 138, a connector section 140 whose upper portion 
is telescoped into the upper operator section and is 
threadedly secured into the lower end of upper operator 
section 139, a lower cylinder section 141 whose upper 
end is threaded on the connector section 140, a connector 
section 142 whose upper end telescopes into the lower 
cylinder section 141 and is threadedly secured thereto, 
a lower operator section 143 whose upper end is threaded 
on the reduced lower end portion of the connector 
section 142, and a bottom section 144 which extends 
into the lower end portion of the lower operator section 
and is threadedly connected therein. Each of the mandrel 
sections may be held against rotation relative to the 
other adjacent sections to which it is connected by means 
of set screws 145 and 146 which extend through end 
slots of one section into a threaded bore of the other. 
The connector mandrel sections 138, 142 and the bottom 
section 144 have seal assemblies which may include an 
O-ring 148 and a back up ring 149 positioned in external 
recesses thereof which seal between the connector sec 
tions and the mandrel sections into which they telescope. 
The connector section 140 has a similar seal assembly 
which seals between it and the upper operator section 139 
and the bottom mandrel section has a similar seal as 
sembly which seals between it and the lower operator 
mandrel section] 
The ball valve 150 is pivotally mounted in the lower 

operator mandrel section 139 by means of pins 151 
whose outer portions are rigidly secured in suitable 
lateral bore 152 in the wall of the [mandrel] upper op 
erator section 139 and whose inner portions extend into 
slots 153 of the ball. The engagement of the pivot pins 151 
with the surfaces of the ball de?ning the slots which extend 
angularly relative to the central axis of the ball causes the 
ball to rotate substantially 90 degrees from its open posi 
tion wherein its axial passage 155 extends longitudinally 
relative to the mandrel and a closed position wherein 
its passage 155 extends transversely relative to the 
longitudinal axis of the mandrel when the ball valve is 
moved upwardly a predetermined distance in the housing. 
The valve is moved between its lower open position and 
its upper closed position by an operator assembly 160 
which includes a piston 161, a tubular piston member 162 
whose upper end is connected to the piston, a tubular 
housing 163, upper and lower annular seats 164 and 
165 disposed above and below the ball, and a pair of 
cooperative upper and lower locking rings 166 and 167 
which hold the ball and the seats against displacement 
from the housing. 
The tubular piston 161 includes a tubular upper ex 

tension 171 which extends upwardly into the top mandrel 
section 101 and on which are mounted two seal assem 
blies 175 which seal between external surfaces 173 of 
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the upper extension and the internal surface 174 of the 
top mandrel section. Each of the assemblies may include 
a plurality of pressure sensitive type packing rings for 
scaling in both upward and downward directions as 
shown. Downward movement of the upper seal assembly 
175 is limited by the upwardly facing end shoulder 176 
of a retainer ring 177 whose downward movement is 
limited by engagement of its internal downwardly facing 
annular shoulder 178 with top surfaces of a plurality of 
ring segments 182 whose inner portions extend into an 
annular recess 183 of the piston extension. Upward 
movement of the upper seal assembly 175 is limited by 
the bottom annular shoulder 186 of a packing retainer 
ring 185. The retainer ring 185 may be secured to the 
top end of the packing extension in any suitable manner, 
as by means of pins 187 which extend through suitable 
lateral bores of the retainer ring into the lateral bores 
of the piston extension. Upward movement of the lower 
packing assembly on the piston extension is prevented 
by a back up ring 179 whose top annular surface engages 
the downward facing annular surfaces of ring seg 
ments 1.82 which extend outwardly beyond the limits of 
recess 183. Downward movement of the lower packing 
assembly on the piston extension 171 is limited by the 
upwardly facing shoulder 180 of the piston extension 171. 

The lower end of piston 161 has upper and lower 
packing or seal assemblies 191 and 192 mounted thereon 
above and below its external annular ?ange 193. The seal 
assembly 191 may include a plurality of [packing] packer 
rings 194, a back up ring 195 which engages the top an 
nular shoulder 196 of the ?ange 193 to limit downward 
movement of the [packing] packer rings, and a retainer 
ring 198 which limits upward movement of the packer 
rings. The retainer ring is secured to the piston by suitable 
pins 199 which extend through lateral apertures of the 
retainer ring into lateral bores of the piston. The lower 
seal assembly 192 similarly may include a plurality of 
packer rings 201 whose back up ring 202 engages the 
downwardly facing annular shoulder 203 of the piston 
?ange 193 to limit upward movement of the packer 
rings on the piston. Downward movement of the packer 
rings is limited by a retainer ring 205 secured to the 
piston by pins 207 which extend through suitable lateral 
apertures of the retainer ring into lateral bores of the 
piston. 
The upper end of the tubular piston member 162 

telescopes into the enlarged lower portion of the bore of 
the piston and its upward movement into the piston is 
limited by the engagement of its annular external shoulder 
211 with the downwardly facing internal shoulder 
212 of the piston. The piston member is held releasably 
against downward movement relative to the piston by a 
split snap ring 214 whose inner portions extend into an 
external annular recess 215 of the tubular piston member 
and whose outer portions extend into the internal annular 
recess 216 of the piston. 
The snap ring has an upwardly and outwardly inclined 

outer cam surface 217 whose engagement with the annular 
shoulder 217a of the piston de?ning the lower end of the 
recess [218] 216 when the piston member is forced 
downwardly relative to the piston causes the snap ring 
to contract and move inwardly into the recess 215 of the 
piston member and thus release the piston member for 
downward movement relative to the piston. The snap 
ring also has an upper external downwardly and out 
wardly inclined shoulder 217b whose camming engage 
ment with the bottom end surface of the piston 161, as 
the piston member is telescoped upwardly into the piston, 
causes the snap ring to be moved resiliently inwardly 
into the recess 214 of the piston member. The snap ring 
moves resiliently outwardly into the piston recess 216 
when it moves into alignment therewith. 
The piston and the mandrel de?ne an annular piston 

chamber 218 above the piston and below the bottom 
annular end surface 219 of the top mandrel section. 
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The annular passage 107 communicates with the piston 
chamber 218 through one or more lateral ports 220 of 
the upper piston [mandrel] section 137 of the mandrel. 
The piston is biased upwardly by a pair of springs 

221 and 222 disposed about the piston member in an 
annular spring chamber 223 between the piston member 
and the upper piston [mandrel] section 137. The upper 
end portions of the [spring] springs abut the downward 
ly facing annular shoulder 224 and 225 respectively,_of a 
spring retainer ring 227 rigidly secured to the piston 
member by a plurality of screws 228 threaded in the lateral 
bores 229 of the spring retainer and whose pin end por 
tions [230] extend into the apertures 231 of the tubular 
member. The lower ends of the springs engage the top 
annular shoulder 232 of the upper connector [mandrel] 
section 138. 

Fluid may ?ow into and out of the spring chamber as 
the piston moves upwardly and downwardly in the man 
drel through a plurality of ports 233 in the wall of the 
piston member. _ 
The upper connector [mandrel] section 138 18 pro 

vided with an internal annular downwardly opening recess 
235 in which is disposed a seal assembly 236 which seals 
between the upper connector [mandrel] section and the 
tubular piston member below the ports 233 thereof. Up 
ward movement of the seal assembly, which may include 
a plurality of packing rings 237 is limited by the down 
wardly facing annular shoulder 238 of the upper connec 
tor [mandrel] section and downward movement thereof 
is limited by an annular seal retainer ring 240 threaded 
in the lower enlarged end portion of the connector sec 
tion. An O-ring 241 seals between the retainer [nut] 
ring and the upper connector [mandrel] section. The seal 
assembly 236 prevents upward ?ow of ?uids into the 
spring passage and then inwardly into the tubular pis 
ton member when the ball 150 is in closed position. 
The housing 163 has an upper annular portion 245 

which is telescoped on the reduced lower portion 246 of 
the tubular piston members 162 and is rigidly secured 
thereto in seal tight relationship in any suitable manner, 
as by a weld 247. The upper annular seat 164 18 disposed 
in the downwardly facing annular recess 250 of the hous 
ing and its upward movement in the housing isdimited 
by the engagement of its top shoulder with an internal 
downwardly facing shoulder 252 of the housing. An 0 
ring 253 disposed in an upper external recess of the seals 
between the upper seal and the housing. Theupper seat 
may have an annular seat ring 255 of a suitable hard 
surfaced low friction substance, such as is commercially 
available under the names "H0staloy” and "Colmonoy," 
interposed between its internal annular arcuate surface 
256 and the outer spherical surface of the ball 150. The 
seat ring may be bonded or otherwise suitably secured to 
the seat. 
The housing has a plurality of dependent resilient col 

let ?ngers 260 which extend below the ball 150 and are 
provided with internal bosses 261 at their lower ends 
whose lower portions are received in an [internal] an 
nular upwardly facing recess 262 provided by the lock 
rings 166 and 167. Outward movement of the lower ends 
of the collet ?ngers is limited by the engagement of the 
external surfaces of the bosses 261 with the internal an 
nular shoulder 263 of the upwardly extending annular 
lock ?ange 266 of the lower locking ring 167. Upward 
movement of the collet ?ngers relative to the upper lock 
ring is limited by the engagement of the upper shoulders 
[267] of their internal bosses with the downwardly fac 
ing annular shoulder 268 provided by the external annu 
lar ?ange 269 of the upper lock ring. 
The two lock rings are secured to one another by a 

plurality of socket head cap screws 270 which extend up 
wardly through suitable apertures in the lower lock ring 
into the downwardly opening threaded bores 271 of the 
upper lock ring. Lock washers 272 are interposed be 
tween the heads of the cap screws and the downwardly 
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facing shoulders [274] provided by the downwardly open 
ing bores 275 of the lower lock ring in which the heads 
of the cap screws are received. 
Downward movement of the lower seat 165 is limited 

by the engagement of its bottom surfaces 278 with the 
top surface 279 of the upper lock ring 166. The lower seat 
has an internal upwardly facing annular arcuate surface 
280 to which is bonded or otherwise suitably secured a 
seat ring 281 of a suitable low friction material which 
engages the spherical outer surface of the ball 150. The 
lower seat 165 is biased upwardly toward engagement 
with the ball by a plurality of springs 284 disposed in a 
plurality of downwardly opening circumferentially spaced 
bores 285 of the lower seat. The upper ends of the springs 
engage the downwardly facing surface [286] de?ning the 
upper end of the bore and their lower end portions engage 
the top surface 279 of the upper lock ring. The upper and 
lower lock rings have pins 288 Whose inner portions are 
secured in suitable lateral bores of the lock rings and 
whose outer portions extend outwardly into the longitu 
dinal slots 289 between the collet ?ngers 260 to engage 
the collet ?ngers and prevent rotation of the lock rings 
relative to the housing 163. The pivot pins 151 also extend 
to the recesses of the ball through two of the longitudinal 
slots 289. It will be apparent that the upper and lower 
seats, the ball and the upper lock ring 166 may be in 
serted upwardly into the housing 163 between the collet 
?ngers whose lower end portions ?ex resiliently outwardly 
to permit such upward movement of these components 
and then ?ex inwardly as the top internal shoulders [267] 
of their bosses 261 move below the lower shoulder 268 
of the upper lock ring ?ange 269. The lower lock ring is 
then moved upwardly to telescope its lock ?ange ‘[263] 
266 about the lower end portions of the collet ?nger 
bosses and is then secured to the upper lock ring by the 
cap screws 270 thus locking the collet ?ngers against out 
ward movement. 
_ Downward movement of the piston 162 and the hous 
mg is limited by the engagement of the inclined down 
wardly facing shoulder [289] 299 of the lower lock ring 
167 with the internal upwardly facing shoulder 290 of 
the middle connector [mandrel] section 140. 
The lower ball 150a and its operatively and structural 

ly associated elements are similar in structure and mode 
of operation to the ball 150 and its operatively and struc 
turally associated elements and, accordingly, the elements 
associated with the lower ball have been provided with 
the same reference numerals, to which the subscript a has 
‘been ‘added, as the corresponding elements operatively 
associated with the upper ball 150. Fluid may ?ow be 
tween the passage 107 and the piston chamber 218a 
above the piston 161a via the ports 220a of the lower 
piston [mandrel] section 141. Downward movement of 
the tubular piston member 162a is limited by the engage 
ment of the shoulder [289a] 299a of the lower lock ring 
with the shoulder [293] 290a of the bottom mandrel sec 
tion 144. The upward force exerted on the piston 162 by 
the springs 221 and 222 and the upward force exerted on 
the piston 162a by the springs 221a and 222a and static 
pressure of ?uids in the conductor 46 acting upwardly 
through the parts 233 and 233a on the underside of the 
pistons I61 and 161a are greater than the static pressure 
of the ?uids in the conductor 46 and in the passage 48 be 
tween the conductors 46 and 47 acting downwardly on 
such pistons so that the pistons will move upwardly and 
rotate the balls to their closed positions when the ?uid 
in the small surface ?ow conductor is not maintained 
under pressure. 

In use, when it is desired to open the two ball valves, 
the ?uid pressure in the passage 107 is increased, as by 
pumping from control manifold 61, and when the down~ 
ward force exerted on the pistons 161 and 161a by the 
?uid pressure in the piston chambers 218 and 218a ex 
ceeds the total upward force exerted on the pistons by 
the springs 221, 222, and 221a, 222a, any upwardly act 
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ing pressure di?erential across the balls and their pistons, 
and any frictional resistance present in the system due to 
these forces, the pistons will start to move downwardly. 
Continued pumping from manifold 61 will cause the pis 
tons to continue to move downwardly until stopped by 
the engagement of the shoulders 289 and 289a of the 
lower lock rings 167 and 167a with the respective up 
wardly facing shoulders [290] 299 and [290a] 299a of 
mandrel sections 140 and 144. Continued pumping from 
manifold 61 will produce an immediate pressure increase 
in the ?uids being pumped and then may be seen on a pres 
sure gauge in the ?uid line 62 on the surface. The pressure 
required at the pistons 161 and 161a is approximately ten 
(10) percent greater than any well pressure acting to 
close the ball valves. During the downward movement 
of pistons within their limits of travel, the balls 150 and 
150a rotate through substantially 90 degrees from a closed 
position wherein their axial passages 155 and 155a are out 
of alignment with the axial passages of the housing, the 
tubular piston members, the pistons, and the mandrel, to 
positions wherein they are in alignment with these axial 
passages to permit ?uid ?ow through the valve. 

If the pressure in the passage 107 is decreased below 
the value at which its force holds the pistons in their 
lower positions, the force of the springs, and of any up 
wardly acting pressure differential acting across the pis 
tons and balls, moves the pistons and the balls upwardly 
in the mandrel thus causing the balls to rotate through 
substantially 90 degrees to positions wherein their axial 
passages 155 and 155a extend transversely relative to the 
longitudinal axis of the mandrel and the engagement of 
their outer surfaces with the seat members 255 and 255a 
then prevents upward ?ow of ?uid through the mandrel. 
Upward movement of the pistons 151 and [162] 161a 

is limited by the engagement of the shoulders 294 and 
294a of the housings 163 and 163a with the shoulders 29S 
and 295a of the packer nuts 240 and 240a respectively. 
Any upward pressure di?'erential existing across the balls 
now tends to hold them in sealing engagement with the 
seat members. During the upward and downward move 
ment of the balls, the lower and upper seats 164 and 164a 
and [166] 165 and [166a] I65a of the two balls guide 
the rotational movement of the ball valves. 
The balls when they are in their closed positions may 

be moved to open positions either by increasing the 
pressure within the annular passage 107 in the manner 
described above or by increasing the pressure within the 
inner string of tubing 47, as by pumping thereinto at the 
surface and therefore in the passage through the tubular 
operator assembly 160 above the upper ball 150. When 
the pressure within the inner tubing is increased to such 
value that its force acting across the upper ball 150 and 
the upper piston 161 exceeds the force of the upwardly 
acting pressure di?erential existing across the ball 150, 
the force of springs 221 and 222 and the force of the snap 
ring 214, the ball valve is moved downwardly and pulls 
the piston member 162 downwardly therewith, the cam 
ming engagement of the external lower cam shoulder 217 
of the snap ring with the bottom shoulder 217a of the 
piston carnming the snap ring inwardly into the recess 215 
to permit such downward movement of the piston mem 
ber relative to the piston. The piston is held against down 
ward movement since the pressure in the chamber 218 is 
now considerably smaller than the pressure below the pis 
ton acting upwardly on the piston through the ports 233 
from the inner string 47. As more ?uid is pumped into the 
inner string 47, the ball 150 is moved downwardly and 
at the same time is rotated to at least partially open posi 
tion admitting ?uid pressure to the passage through the 
lower tubular operator assembly 160a above the lower 
ball 15021. The ball 150a and the piston member 162a are 
then moved downwardly relative to the piston 160a and 
the ball 150a rotates to at least partially open position. 
Once the two balls are in at least partially open 
position, ?uids may be pumped downwardly through 
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the valve and into the tubing 44 which is connected to 
the lower end of the bottom mandrel section 144 by 
threads I 44a. 
When the pumping is stopped and the pressure across 

the ball valves tends to equalize the springs 221a and 
[220a] 222a move the [piston section 161a] tubular 
valve member 162a and the ball 150a upwardly and the 
springs 221 and 222 move the [piston] tubular valve 
member 162 and the ball 150 upwardly back to the posi~ 
tions illustrated in FIGURES 4, S and 6 of the drawings. 
As the snap rings 214 and 214a move into alignment with 
the internal recesses 216 and 216a of their associated 
pistons 161 and ‘161a, the snap rings move resiliently 
outwardly thereinto to releasably hold the piston mem 
bers releasably secured to the piston. The engagement 
of the upper cam shoulders of the snap rings with the 
bottom end shoulders of the pistons of course cams the 
snap rings inwardly into the external recesses 215 to 
permit such upward telescoping movement of the upper 
end portions of the piston members into the pistons. 

It will be apparent that the two balls are mounted 
in longitudinally spaced relation within the valve mandrel 
and in the event one of the balls fails to function properly 
and close when it is required to do so, that the other will 
close. The valve embodying the invention is therefore 
used wherever it is essential that ?ow through a flow 
conductor be stopped when this is necessary, as for ex 
ample, in well installations where failure of the valve to 
close when a predetermined condition arises may cause 
very costly damage. 

It will further be seen that a common control ?uid pres 
sure will operate both balls and that preferably the forces 
exerted by the springs 221 and 222 and 221 and 222a 
on the two pistons are equal so that both balls will tend 
to open when the ?uid pressure within the annular pas 
sage 107 increases to a ?rst predetermined value and will 
close when such pressure drops below a predetermined 
value. 

It will further be seen that the valve is of relatively 
simple economical and compact construction even though 
it is provided with two separate means for effecting clo 
sure of the valve for extreme reliability of performance 
of the valve. 

Referring now particularly to FIGURE 8, the con 
nector head 51 includes a tubular latch housing 301 
whose upper end is threaded into the enlarged lower 
portion 302 of the central passage 303 of a latch head 
304. The latch head has an internal annular ?ange 305 
which provides a downwardly facing annular stop shoul~ 
der 306, a lower upwardly and inwardly extending annu 
lar cam shoulder 307 and an upper upwardly and out 
wardly extending annular stop shoulder 308. The lower 
end of the latch housing is threaded in the enlarged upper 
portion 309 of a tubular connector sub 310. A tubular 
latch retainer 312 is mounted within the latch housing 
against longitudinal movement therein, its lower end being 
threaded in a retainer bushing 314 whose bottom external 
annular ?ange 315 is disposed below the annular lower 
end shoulder 316 of the latch housing and the annular 
upwardly facing shoulder 317 of the connector sub. The 
latch retainer has an external annular ?ange 319 at its 
upper end portion which is provided with a plurality of 
circumferentially spaced upwardly opening slots 320. The 
upper end of the external latch retainer ?ange is beveled 
or inclined upwardly and inwardly. 
A latch 325 is mounted in the latch housing for limited 

longitudinal movement relative thereto and includes a 
base ring 326, a plurality of circumferentially spaced 
resilient collet or latch ?ngers 328 integral with and ex— 
tending upwardly from the base ring and into the slots 
320 of the external ?ange 319 of the latch mandrel. Each 
of the collet ?ngers is provided with internal longitudi 
nally extending bosses 330 provided with thread teeth 
331. The thread teeth have bottom surfaces 332 which 
extend substantially horizontally or perpendicularly to 
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the longitudinal axis of the latch housing and with down 
wardly and inwardly extending upper shoulders or sur 
faces 333. Downward movement of the latch 325 is 
limited by the engagement of the bottom end surface of 
its base ring 326 with the annular top surface or shoulder 
335 of the retainer bushing 314. The upper ends of the 
collet ?ngers are spaced below the cam shoulder 307 of 
the latch head when the latch 325 is in its lowermost 
[portion] position. When the latch [head] is moved up 
wardly in the latch housing, the upwardly and inwardly 
extending upper external cam shoulders 33'! of the latch 
?ngers move into engagement with the cam shoulder 307, 
and this camming engagement of the shoulders 337 and 
307 will tend to cause the upper ends of the latch ?ngers 
to move inwardly. A seal assembly 340 is disposed in the 
connector sub and may include a plurality of packer rings 
341 disposed between upper and lower adapter rings 342 
and 343. Upward movement of the seal assembly is 
limited by the engagement of the top surface of the upper 
adapter ring with the bottom end surface of the retainer 
bushing 314 and its downward movement is limited by 
the engagement of the lower adapter ring with the up 
wardly facing annular shoulder 344 of the connector 
sub. The connector sub 310 is provided with an internal 
annular ?ange 346 which provides upper and lower stop 
shoulders 347 and 348. The upper end of the inner con 
centric flow conductor 47 is threaded in the reduced in 
ternally threaded portion 349 of the bore of the connector 
sub and the outer concentric ?ow conductor 46 is threaded 
in the lower enlarged internally threaded portion 350 of 
the connector sub. The connector sub has a lateral port 
353 which opens to the bore of the connector sub through 
the shoulder 351 to the upper end of the annular pas 
sage 48 between the concentric flow conductors. 
A latch mandrel 360 is connected to the lower end of 

the large ?ow conductor 49 to constitute its lower end 
portion by means of internal threads in its upper end 
portion. The lower end portion of the latch mandrel is 
telescopable downwardly through the central passage 303 
of the latch head 304 into the latch housing and has ex 
ternal threads 362 which are engageable with the threads 
331 of the latch ?ngers. The upper shoulders or surfaces 
363 of the threads 362 extend substantially perpendicu 
larly to the longitudinal axis and their lower surfaces 
364 extend upwardly and outwardly. When the lower 
end of the latch mandrel is inserted through the passage 
303 of the latch head the reduced portion 365 of the 
latch mandrel below the threads 362 moves past the latch 
?nger threads and thereafter the lower shoulders 364 of 
the teeth of the latch mandrel engage the upper surfaces 
333 of the teeth 331 of the latch ?ngers and cam the 
upper ends of the latch ?ngers outwardly to permit fur 
ther downward movement of the latch mandrel. When the 
downward telescoping movement of the latch mandrel 
is arrested due to the engagement of its annular stop 
shoulder 367 with the upper stop shoulder 308 of the 
latch head, the latch mandrel teeth 362 are in threaded 
engagement with the teeth 331 of the latch ?ngers and 
the seal assembly 340 sealingly engages the reduced por 
tion 365 of the latch mandrel to seal between the con 
nector sub 310 and the latch mandrel 360. Due to the 
provision of the substantially horizontal bottom surfaces 
332 of the latch ?nger teeth and similar top surfaces 363 
of the latch mandrel teeth 362, upward nonrotational 
movement of the mandrel relative to the latch cannot 
now take place. Any upward movement of the latch 
mandrel will now cause the latch 325 to move upwardly 
and as the cam shoulders 337 of the latch ?ngers engage 
the internal cam shoulder 307 of the connector head, 
their camming engagement tends to force the upper ends 
of the latch ?ngers inwardly and prevents disengagement 
of the latch mandrel from the connector head except by 
rotation thereof relative to the connector head and there 
fore to the latch 325 which is held against rotation by 

10 

15 

20 

25 

30 

45 

50 

55 

60 

65 

70 

75 

14 
the retainer 312 into whose slots 320 extend the internal 
bosses 330 of the latch ?ngers. 
The latch head 304 has a vertical bore 370 radially 

spaced from its longitudinal axis in which is rigidly se 
cured an elongate housing 371 which includes an upper 
latch section 372, an intermediate connector section 373 
and a valve housing section 374. The connector section 
has an upper portion 376 which is threaded in the lower 
end of the latch housing section 372 and an external 
intermediate ?ange [378] whose downwardly facing an 
nular shoulder 379 engages an internal upwardly facing 
annular shoulder 380 of the connector head to limit down 
ward movement of the connector section in the bore 370. 
The connector section has an externally threaded inter 
mediate portion 382 which is secured to the internally 
threaded portions 383 of the latch head 304 below its 
shoulder 380. 
A latch retainer 312a and a latch 325a mounted in the 

elongate housing are similar in structure and operation 
to the retainer 312 and the latch 325 and, accordingly, 
have been provided with the same reference characters, 
to which the subscript a has been added, as the corre 
sponding elements of the latch retainer 312 and the latch 
325, respectively. Downward movement of the latch 325a 
in the latch housing section 372 is limited by the engage 
ment of its base ring 326a with the top end surface or 
shoulder 385 of the connector housing section 373. The 
lower externally threaded end portion of the retainer 
312a is threaded in the enlarged threaded upper end por 
tion of the central bore or passage 388 of the connector 
housing section. Upward movement of the latch 325a is 
limited by the engagement of the cam shoulders [337a] 
of its latch ?ngers 328a with the annular upwardly and 
inwardly extending cam shoulder 307a of the latch hous 
ing section 372. The connector housing section has an 
internal annular ?ange 390 which provides an upper top 
shoulder 391 and a downwardly facing stop shoulder 392. 
A seal assembly 394 is disposed on the bore 388 of the 

connector housing section below the ?ange shoulder 392 
and may include a plurality of packing rings 395 disposed 
between a pair of upper and lower adapter rings 396 and 
397. Upward movement of the seal assembly is limited 
by the engagement of the upper adapter ring with the 
stop shoulder 392 and its downward movement is limited 
by the engagement of the lower adapter ring with a re 
tainer ring 398 whose upward movement in the bore 388 
is limited by the engagement of its top surface with the 
downwardly facing annular shoulder 399 of the con~ 
nector housing section. The top end surface of the valve 
housing section 374, which is threaded in the lower por 
tion 400 of the connector housing section, limits down 
ward movement of the retainer ring 398. The valve 
housing section 374 is provided with an external outer 
recess in its upper end portion in which an O-ring 401 is 
disposed and seals between the valve and connector hous 
ing sections. 
A valve 402 is mounted in the valve housing section 

for controlling flow of ?uids through the passage 388 and 
thus through the housing 371 and includes elongate tubu 
lar body 404 which is biased upwardly toward closed 
position by a spring 405 disposed about the valve body. 
The lower end portion of the spring bears against the 
bottom upwardly facing shoulder or surface [408] 406 
of the valve housing section 374 and its upper end portion 
bears against the bottom annular shoulder of an external 
annular ?ange 408 of the valve body. 
The valve body has an upper reduced externally 

threaded end portion 410 on which is threaded the lower 
end portion of a check valve housing 411. An O-ring 413 
disposed in an external annular recess of the valve body 
seals between the check valve housing and the valve 
body. A check valve 412 mounted in the housing is biased 
downwardly into engagement with the annular seat sur 
face 414 of the valve body by a spring 415. The stem 416 
of the check valve extends upwardly of the check valve 
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housing through an aperture in its top. The spring bears 
against an annular upwardly facing shoulder of the check 
valve and a downwardly facing shoulder of the check valve 
housing. The check valve when in its lower closed position 
in seated engagement with the seat 414 prevents ?ow from 
the lateral ports 417 of the check valve housing into the 
upper portion of the central passage 418 of the valve body 
above the lateral ports 419 which communicate with the 
passage 418 and which extend through the ?ange 408 
thereof. The engagement of the upper surface of the flange 
408 with the ring 398 limits upward movement of the 
valve body in the housing. When the valve 402 is in its 
upper position in the body, the seal assembly 394 sealingly 
engages the check valve housing 411 and thus closes the 
housing passage to ?ow of ?uids therethrough. 

The downwardly opening port 422 in the bottom of the 
valve housing section 374 is in communication with the 
port 353 of the connector sub 310 through a conduit 424 
whose opposite ends are connected to the valve housing 
section and the connector sub by means of suitable ?ttings 
or connectors 425 and 426 threaded into the outer threaded 
portions of the ports 422 and 353. The check valve 412 
when in its upper position will of course permit ?ow of 
?uids upwardly therethrough from the passage 418 when 
the pressure in the housing section below the seal assem 
bly rises to permit escape of fluids from the housing and 
thus from the passage 48. 
A latch mandrel and valve assembly 430 (Figure 12) 

connectable to the lower end of the small surface ?ow con 
ductor 50 by a connector guide 431, is telescopable down 
wardly into the upper end of the housing 371 and includes 
a latch mandrel 432 provided with external threads 433 
whose lower upwardly and outwardly inclined surfaces 
434 are adapted to engage the upper downwardly and 
inwardly inclined surfaces or shoulders 333a of the teeth 
331a and cam the resilient latch ?ngers 328a outwardly to 
permit downward movement of the threads relative to the 
teeth and whose substantially horizontally extending 
shoulders 435 adapted to engage the substantially hori 
zontally extending bottom shoulders or surfaces 332a of 
the teeth 331a to prevent upward movement of the latch 
mandrel relative to the latch 325a. The upper ends of the 
latch ?ngers 328a are cammend resiliently outwardly dur 
ing downward movement of the threads 433 therepast and 
then move resiliently inwardly to engage the threads 433 
to prevent upward non-rotational movement of the assem 
bly 430. 
A valve housing 438, threaded on the lower reduced end 

portion 439 of the latch mandrel 432, has a reduced lower 
portion 441 which is engageable by the seal assembly 394 
and a downwardly facing stop shoulder 440 which is en 
gageable with the stop shoulder 391 of the ?ange 390 of 
the connector 373 to limit downward movement of the 
latch mandrel and valve assembly in the housing 371. A 
valve 442 slidably mounted in the housing 438 has an ex 
ternal annular recess in which is disposed an O-ring 444 
which sealingly engages with the internal seal surface 445 
of the valve [section] housing 438 when the valve is in its 
lower closed position wherein its downward movement is 
stopped by the engagement of its downwardly facing an 
nular shoulder 447 with the internal upwardly facing 
annular shoulder 448 of the housing 438. The valve is 
biased to its lower position by a spring 449 whose lower 
end engages the top annular shoulder of an external annu 
lar ?ange 451 of the valve and whose upper end portion 
engages the downwardly facing annular end surface or 
shoulder 452 of the latch mandrel 432. The spring extends 
about a tubular upper extension 454 of the valve. The 
?ange 451 is provided with longitudinal slots 455 and the 
tubular extension is provided with lateral ports 456 open- " 
ing to the slots to facilitate ?ow through the valve housing 
when the valve is in its open position. 
The valve has a downwardly extending reduced or rod 

portion 458 whose bottom end is adapted to engage the top 
end of the stem 416 of the check valve 412 as the tubular 
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body 432 is telescoped downwardly into the elongate hous 
ing 371 and after the reduced lower end portion [439] 
441 of the valve housing has moved into sealing engage 
ment with at least the upper portion of the seal assembly 
394 so that very little ?uid which might be present in the 
passage 388 of the elongate housing 371 above the check 
valve housing 411 will be permitted to flow downwardly. 
Since the spring 449 which biases the valve 442 down 
wardly is weaker than the spring 405 which biases the 
valve 402 upwardly, the valve 442 will be moved upwardly 
to its open position before the lower end surface of the 
valve housing 438 engages the top surface of the check 
valve housing 411 to permit upward flow of ?uid which 
may be trapped in the passage 388 between the lower end 
of the valve housing 438 and the check valve housing 411. 

The large and small vertical tubular members 64 and 
65 of the guide 55 are rigidly connected to one another by 
a bottom plate 451, an intermediate plate 452 and [a] 
an inclined top plate 453. The large tubular extends 
through the aligned apertures 455, 456 and 457 of the 
plates with the lower end portion of the large tubular 
member extending below [a] the lower bottom plate 451 
and with its top surface coplanar with the top surface of 
the inclined top plate. The small tubular member 65 simi 
larly extends through aligned apertures 459, 460' and 461 
of the bottom, middle and top plates with its bottom sur 
face being coplanar with the bottom surface of the bot 
tom plate and with its top surface being coplanar with 
the top surface of the inclined top plate. 

Vertical plates 464 and 465 extend radially outwardly 
from the large and small tubular members between the top 
and [bottom] intermediate plates respectively and verti 
cal plates 466 and 467 whose bottom edges rest on the 
bottom plate extend radially outwardly from the large 
and small tubular member respectively. These components 
of the guide are secured to one another by welding. 
The guide is releasably securable to the latch mandrel 

‘360 by one or more pins 470 threaded in suitable lateral 
bores 471 of the large tubular member 64 whose inner 
portions are receivable in the annular external recess 474 
of the latch mandrel 360. The latch mandrel 360 also has 
a pair of vertical external slots 475 in which the pins are 
receivable and which open upwardly to the recess 474. 
Upward movement of the guide on the latch mandrel is 

limited by the engagement of the pins with the upwardly 
facing surfaces 477 of the latch mandrel de?ning the 
lower ends of the slots and downward movement of the 
guide on the latch mandrel is limited by the engagement 
of the pins with the downwardly facing annular shoul 
der 478 de?ning the upper end of the latch mandrel re 
cess 474. 

When the large ?ow conductor 49 is to be connected to 
the connector head 51 which is already in place in the 
latch head 35 of the well installation 30, the latch mandrel 
360 is secured to the lower end of the large ?ow con 
ductor and inserted into the large tubular member 64 of 
the inner guide, and the pins 470 are then rotated to move 
their end portions inwardly into the recess 474 of the 
outer concentric conductor 46. The guide is then supported 
on the latch mandrel as the large ?ow conductor is low 
ered downwardly through the riser pipe 36. The guide 
now holds the large flow conductor centered within the 
riser pipe so that it will be aligned vertically with the pas 
sage 303 of the latch head 304. If the small tubular mem 
ber 65 of the guide is not properly aligned with the up 
per latch section 372 of the elongate housing 371 of the 
connector head, downward movement of the guide is 
arrested by the engagement of the top end shoulder of 
the elongate housing with the bottom plate 451 of the 
guide. The large ?ow conductor and the latch mandrel 
can then continue downward movement relative to the 
guide and to the connector head until the pin [472] 470 
engage the [top] shoulder 478 of the latch mandrel. At 
this time [time] the latch mandrel is in the position il 
lustrated in FIGURE 13 relative to the connector head 
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with its threads 362 located above the connector head so 
that the latch mandrel cannot be connected to the con 
nector head 51. The large ?ow conductor is then raised 
and rotated until the pins 472 are received in the upper 
ends of the slots 475 of the latch mandrel. Rotation of the 
large pipe is continued until the small tubular member of 
the guide, which is now supported on the latch section 
[472] 372, moves into vertical alignment with the latch 
section whereupon the guide moves by gravity down 
wardly until its downward movement is arrested by the 
engagement of the bottom end surface of the large tubu 
lar member 64 with top surface of the latch head 304 or 
by the engagement of the pins 470 with the latch man~ 
drel shoulder 478. The latch mandrel can then move 
downwardly through the passage 303 and its threads 362 
engage the teeth 1331 of the bosses 330 of the ?ngers of 
the latch 325. The downward movement of the latch 
mandrel and [therefore] therefore of the large ?ow con 
ductor 49 is then arrested due to the engagement of the 
latch mandrel shoulder 367 with the shoulder 308 of the 
latch head 304. 

It will thus be seen that the guide is used both to align 
the latch mandrel and large ?ow conductor with the 
passage 303 of the latch head 304 of the connector head 
and also to properly orient the small tubular member 
[465] 65 of the guide with the elongate housing [372] 
371 of the connector head so that when the latch man 
drel and valve assembly 430 connected to the lower end 
of the small ?ow conductor 50 are thereafter lowered 
through the riser pipe, the inclined plate [62] 453 will 
guide the lower end of the latch mandrel and valve as 
sembly into the upper end of the small tubular member 
65 and therefore into alignment with the upper end of 
the upper latch section of the elongate housing [375] 
371. The latch mandrel and valve assembly will then tele 
scope into the upper end of the elongate housing and be 
secured thereto by the engagement of the threads [454] 
433 thereof with the teeth 331a of its latch 325a. As the 
valve housing 438 moves downwardly through the pas 
sage 388 [of], the bottom end of its valve rod 458 en 
gages the top end of the stem 416 of the check valve 412 
and the valve 442 is moved to open position as the valve 
housing continues to move downwardly. The bottom end 
of the valve housing then engages the top end of the check 
valve housing whereupon the continued downward move 
ment of the valve housing moves the valve 402 down 
wardly against the resistance of the spring 405. As the 
check valve housing moves out of sealing engagement 
with the seal assembly 394, the reduced end portion [442] 
44] of the valve housing moves into engagement with 
the seal assembly. Communication is now established be 
tween the lower end of the passage 388 and the central 
longitudinal passage of the latch mandrel and valve [hous 
ing 432] assembly 430. 
Such downward movement of the latch mandrel and 

valve assembly 430 continues until the shoulder 440 of 
the valve housing 438 engages the internal shoulder [347] 
391 of the connector sub. At this time the threads 433 
of the latch mandrel are in full engagement with the 
threads 331a of the latch 325a and this engagement of 
the latch mandrel threads and the latch threads now pre 
vents nonrotational upward movement of the latch man 
drel from the elongate housing [372] 371. The latch 
mandrel may then be disconnected only by rotating the 
latch mandrel to unscrew its threads out of engagement 
with the thread teeth of the latch ?ngers of the latch 325a. 

In use, after the well has been drilled and the well 
installation 30 which has been used in drilling the well, 
including the drilling phase stack of blowout preventers 
133, is still in place, the string of tubing 44 is made up 
and lowered into the well installation 30 through the riser 
pipe 36 and the latch head 35. As the tubing string is 
lowered into the well installation the upper end of the 
string of tubing is threaded into the lower threaded por 
tion 294 of the bottom section 144 of the mandrel 100 
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of the valve 45, and the lower ends of the inner and 
outer concentric conductors 47 and 46 are threaded into 
the threaded [portion] portions 103 and 102, respectively, 
of the top section 101 of the mandrel and their upper ends 
are threaded in the internally threaded portions 349 and 
350, respectively, of the connector sub 310 of the cou 
nector head 51. The large ?ow conductor 49 is then re 
leasably secured to the connector head by the latch man 
drel 360 which is secured to its lower end and similarly 
the small or control ?uid conductor 50 is secured to the 
connector head by means of the latch mandrel and valve 
assembly [330] 430 which is secured to its lower end by 
the guide connector 431. A suitable ?uid, such as a light 
oil, is introduced into the passage 105 of the valve 45, 
the passage 48 provided by the concentric ?ow conduc 
tors, the tube 425 and the small ?ow conductor 50 as 
these components are connected to one another. This 
assembly of the tubing string 44, the valve 45, the con 
centric conductors 46 and 47, the connector head 51 and 
the large and small ?ow conductors 49 and 50 is lowered 
to a position wherein the external annular recess 500 of 
the outer concentric ?ow conductor 46 is aligned with 
one of the blowout preventers 33. Such blowout preventer 
33a may be any suitable type, as for example the type 
illustrated on pages 1134 through 1140 of the Compos 
ite Catalogue of Oil Field Equipment and Services, 1964 
65 edition, published by World Oil, Houston, Tex., which 
has a pair of rams 501 and 502 which are movable to 
ward each other and each is provided with resilient seal 
elements 503. The rams are adapted to engage the top 
and bottom shoulders 504 and 505 respectively of the 
outer concentric conductor 46 de?ning the recess 500 
when in operative engagement with the outer conductor 
to prevent either upward or downward movement of the 
outer concentric ?ow conductor 46. Others of the blow 
out preventers 33, such as the blowout preventer 33b, 
may be of the type illustrated on pages 2575-2579 of the 
Composite Catalogue, which employ a contractor piston 
510 to urge an annular sealing element or packing 511 
into sealing engagement with a ?ow conductor, such as 
the outer ?ow conductor 46 to seal therebetween and 
close the passage 38. The blowout preventers are now 
operated to close the annular passage or annulus 38 and 
also hold the outer ?ow conductor against longitudinal 
movement. 
Any desired production testing operations may now be 

performed using the well [insulation] installation 30 pre 
viously used to drill the well. For example, various well 
tools [such as well tools] may be moved downwardly 
through the large ?ow conductor 49, after the valve 45 
has been opened by [measuring] maintaining the pres 
sure of the control ?uid by means of the manifold 61 
and the conduit 62 connected to the upper end of the 
control conductor 50. The rate of ?ow and volume of 
how of the well ?uids into the well through perforations 
in the casing may then be tested by permitting them to 
?ow upwardly through the string of tubing to the sur 
face. If it is desired or necessary to pump ?uids, such 
as cement, acid or the like, into the well through the 
string of tubing, the balls of the ball valve may be main 
tained in open position by maintaining proper ?uid pres 
sure from the manifold 61 to the valve 45 or, if such 
pressure is not available, by pumping downwardly into 
the large ?ow conductor into the passages of the opera 
tor assemblies 160 and 160a of the ball valve 45 in the 
manner described above. 

If it is necessary or desirable to disconnect the flow 
conductors 49 and 50 from the connector head and the 
riser pipe 36 from the latch head 35 due to the occurrence 
of the storm conditions, before any such desired opera 
tions have been completed, the pressure manifold is oper 
ated to relieve or remove the pressure [to] in the small 
?ow conductor 50, which causes the valve 45 to close. 
The large ?ow conductor 49 is rotated to cause the 
threads 362 of its latch mandrel 360 to unscrew from the 
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thread teeth 331 of the latch 325 of the connector head, 
and then similarly the small ?ow conductor 50 is ro 
tated to cause the teeth 433 of its latch mandrel 432 to 
disengage from the teeth 331a of the latch 325a. As the 
latch mandrel and valve assembly 430 on the lower end 
of the small ?ow conductor is moved upwardly from the 
elongate housing 371 of the connector head, the valve 
body 404 moves upwardly to closed position so that no 
salt water may then ?ow downwardly thereinto. Once 
the two ?ow conductors 49 and 50 are removed from the 
well installation, the riser pipe may also be disconnected 
from the latch head 35. 

The tubing 44 is thus left supported in the well by the 
blowout preventers. The valve now prevents any water 
from ?owing into the tubing and prevents any of the 
well ?uids from flowing upwardly out of the tubing. 

If it is thereafter desired to reconnect the large and 
small ?ow conductors to the connector head in order that 
any such interrupted operations may be completed or 
others initiated, the latch head 360 is inserted through , 
the large tubular member 64 of the guide 55, and the 
pin 470 are then rotated to move their inner end por 
tions into the annular recess 474 of the latch mandrel 
360. The pins are preferably moved into the slots 475 
so that during the lowering of the latch mandrel and the 
large ?ow conductor 49, the guide is in its lowermost 
position on the latch mandrel. The guide 55 holds the 
large ?ow conductor centralized within the riser pipe 36 
during the lowering thereof through the riser pipe to the 
connector head and holds the latch mandrel in position 
wherein its lower end is aligned with the passage 303 of 
the connector head 51 and will enter thereinto. If the 
small tubular member 65 is not aligned with the upper 
latch section 372 of the elongate housing 371 of the con 
nector head 51, the bottom plate 451 of the guide engages ; 
the top of the latch section and downward movement of 
the guide is now arrested. Continued downward move 
ment of the large ?ow conductor and the latch mandrel 
360 will then cause the lower reduced portion 365 of the 
latch mandrel to [ented] enter into the passage 303 of 
the latch head 304 of the connector head 351. The en 
gagement of the pins 470 with the top shoulder 478 of the 
latch mandrel defining the upper end of the recess 474 
then stops further downward movement of the latch man 
drel before its threads 362 enter into the passage 303 and 
into engagement with the thread teeth 331 of the latch 
?ngers of the latch 325. An upward force then imparted 
to the large ?ow conductor causes it to move upwardly 
relative to the guide. The large ?ow conductor is rotated 
as it is moved upwardly to cause the ends of the pins to 
be received in the upper ends of the slots 475. Once the 
pins are received in the slots, rotation of the large ?ow 
conductor will also cause rotation of the guide and, as the 
guide is rotated and its small tubular member 65 moves 
over and into alignment with the elongate housing 371, 
the elongate housing will no longer support the guide and 
the guide will drop down, the small tubular member 65 
telescoping over the upper latch section 372. The guide is 
then supported on the latch head 304 of the connector 
head by the engagement of the bottom end shoulder of its 
large tubular member 64 therewith or is then supported 
on this latch mandrel 360 by the engagement of the inner 
portions of its pins 470 with the shoulder [477] 478 of 
the latch head 360 defining the [lower] upper end[s] of 
the [slots 475] recess 474. 
The large ?ow conductor is then lowered and the 

threads 362 of the latch mandrel engage the teeth 331 
of the latch 325 so that the large ?ow conductor and 
latch mandrel is then rigidly connected to the latch head 
against upward nonrotational movement. At this time 
the guide rests on the latch head 304 due to the engage 
ment of the bottom end shoulder of the large tubular 
member 64 with the latch head. 
The latch mandrel and valve assembly 430 is then con 

nected to the lower end of the small ?ow conductor 50 
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and is lowered through the riser pipe. The small ?ow 
conductor is preferably ?lled with a suitable ?uid, such 
as light oil, after the latch mandrel and valve housing 
assembly is connected to its lower end. When the lower 
end of the valve housing [432] 438 moves into engage 
ment with the top inclined plate 453 of the guide at any 
location above the upper end of the small tubular member 
65, the top plate guides the valve housing toward the 
upper end of the small tubular member and when it moves 
into alignment therewith, the latch mandrel and valve 
assembly moves downwardly therethrough and is guided 
thereby into the central passage 388 of the elongate 
housing 371. As the latch mandrel and valve assembly 
move downwardly through the elongate housing 371, the 
valve 442 in the valve housing 438 is opened when it 
moves into engagement with the valve stem 416 of the 
check valve 412 and [its] the reduced lower end portion 
441 of the valve housing moves into sealing engagement 
with the seal assembly 394 and then moves the ‘valve body 
404 downwardly so that the check valve housing 411 
moves out of sealing engagement with the seal assembly 
394. Fluid communication is therefore now established 
between the lower end of the small ?ow conductor 50 and 
the annular passage 48 provided by the concentric ?ow 
conductors 46 and 47 and therefore with the passage 107 
of the valve 45 through the valve housing section 404 
and the tube 424. 
Any desired well operations can new again be per~ 

formed, the vavle 45 being opened and closed as required 
by controlling the ?uid pressure transmitted through the 
small ?ow conductor 50 to the valve 45. 

If it is thereafter again desired to detach the large 
and small surface ?ow conductors 49 and 50 from the 
connector head, the small ?ow conductor is ?rst rotated 
to unscrew the threads 433 of its latch mandrel 432 from 
the thread teeth 331a of the latch 325a. After the small 
?ow conductor has been removed from the well, the 
large ?ow conductor is rotated to disengage the teeth 362 
of its latch mandrel 360 [with] from the teeth 331 of the 
latch 325 whereupon the large ?ow conductor 49 may be 
removed to the surface. As the large ?ow conductor and 
latch mandrel 360 move upwardly from the connector‘ 
head the pins 470 engage either the bottom shoulder 479 
de?ning the lower end of the annular recess 474 thereof 
or the [shoulder] shoulders 477 de?ning the lower ends 
of [their] the slots 475. The guide is thus moved upward 
ly with the latch mandrel to the surface. 

It will be apparent that once the string of tubing 44, 
the valve 45 and the concentric ?ow conductors 46 and 
47 are positioned in the well and held by the blowout 
preventers 33, the large and small surface ?ow conductors 
may be readily disconnected therefrom and reconnected 
thereto as required leaving the valve positioned below the 
blowout preventers, and the ball valve keeps the upper 
end of the string of tubing closed to ?ow of ?uids there 
through when the small ?ow conductor is not connected 
to the connector head. The blowout preventers of course 
close the passage 38 of the well installation 30 about the 
outer concentric ?ow conductor 46. 

Referring now particularly to FIGURES l4 and l4—A, 
the large and small ?ow conductors may be connected to 
the inner and outer concentric ?ow conductors 47 and 
46 by means of a connector head [500] 509. The lower 
end of the large ?ow conductor 49 is threaded into the 
upper internally threaded portion 501 of the connector 
head and the lower end of the small ?ow conductor 50 is 
threaded in the upper threaded portion 502 of a passage 
504 of the connector head which opens to the interior of 
the head at the internal annular shoulder 505 thereof be 
tween the threaded portions 507 and 508. The inner con 
centric [?ow] flaw conductor 47 has its upper end 
threaded in the threaded portion 507 of the head and the 
outer concentric conductor 46 has its upper end threaded 
in the lower threaded portion 503 of the head. Control 
?uid may ?ow into the annular space 48 between the con 
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centric conductors through the small ?ow conductor and 
the passage 504 of the head and thence to the valve 45. 

It wil be apparent that in the event storm conditions 
arise or it is necessary to quickly disconnect the surface 
?ow conductors 49 and 50 from the head [500] 509, the 
conductors 49 and 50 must be unscrewed from the con 
nector head, and thereafter it will be necessary to pull 
the head [500] 509, the concentric ?ow conductors and 
the string of tubing to the surface to enable the ?ow con 
ductors 49 and 50 to be threaded into the head. 

Referring now to FIGURE 15, the concentric ?ow con 
ductors 46 and 47 may have additional sections 463 and 
47a, respectively, connected thereto to extend to the 
surface with the uppermost sections 46a and 47a being 
connected to a head 510. The topmost section of the 
outer flow conductor 46 is threaded in the lower threaded 
portion 511 of the head and the uppermost section of the 
inner concentric ?ow conductor 47 is threaded in the 
threaded portion 513 of the head. The large ?ow con 
ductor 49 is threaded in the upper threaded portion 514 
of the head and the conduit from the manifold is threaded 
in the outer threaded portion 515 of the passage 516 which 
opens to the annular passage between the inner and outer 
concentric ?ow conductors. The control ?uid is thus 
transmitted to the valve 45 through the annular passage 
48 of the concentric ?ow conductors which extends above 
the working platform. 

Referring now to FIGURE 16, if the well installation 
30a has its stack of blowout preventers 33 above the 
surface of the water, the platform being permanently 
secured to the earth below the water, the outer ?ow con 
ductor 46 provided with an annular recess [474] 500 may 
be connected to the valve 45 by a plurality of sections 46a 
and to the head 510 by one or more sections 46b. Simi 
larly, the inner ?ow conductor 47 may be comprised by 
a plurality of sections connected by suitable couplings. 
The inner and outer ?ow conductors, the ball valve 45, 
and the string of tubing 44 will of course be held by 
the blowout preventers 33 and the control ?uid from the 
manifold will be transmitted to and from the valve 
through the concentric annular passage 48 between the 
two ?ow conductors. 

It will be apparent that in each of the installations 
described, the valve is positioned at a location near the 
bottom of the body of water so that if any damage occurs 
to the installation above the well, the valve will auto 
matically close, or “fail safe,” to prevent ?ow of well 
?uids through the string of tubing. 

It will now be apparent that a new and improved ap 
paratus has been illustrated and described for perform 
ing various operations in a well which utilize the blowout 
preventers of the equipment which was used during the 
drilling of the well to support a string of tubing and a 
valve which control the ?ow of ?uids through the string 
of tubing. 

It will further be seen that the apparatus includes ?ow 
coiductor means which comprises inner and outer con 
centric llow conductors which provide an annular passage 
for the ?ow of control ?uid to and from the valve and 
that the outer ?ow conductor above the valve is held 
by a blowout preventer. 

It will further be seen that he annular passage provided 
by the concentric ?ow conductors may extend to the 
surface if desired, as in the case of the installations illus 
trated in FIGURES l5 and 16, or a small conduit 50, 
as in the case of the well installations illustrated in F IG 
URES l and 14, may be provided to communicate with 
the upper end of the annular passage. 

It will further be seen that the flow conductors 49 and 
50 may be detachably secured by means of a connector 
head 51 connected to the [cencentric] concentric flow 
conductors above the blowout preventers so that the upper 
portions of the conductors which permit flow of fluids 
through the string of tubing and permit movement of well 
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tools therethrough and of the control fluid may be easily 
disconnected therefrom and reconnected thereto. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, within 
the scope of the appended claims, without departing from 
the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
I. A ?ow conductor assembly for use in a well in 

stallation providing vertical passage opening into the well 
and having holding means for holding a How conductor 
extending through the passage into the well and for 
closing the passage around such ?ow conductor, said 
flow conductor assembly including: a lower ?ow con 
ductor; a fluid pressure operable valve connected to the 
lower ?ow conductor for controlling ?uid ?ow there 
through; upper ?ow conductor means connected to said 
valve and having an upper portion detachably and re 
movably connected with the lower portion thereof, said 
conductor means extending upwardly from said valve 
for conducting ?uid ?owing through said valve and said 
lower ?ow conductor to the well surface and for con 
ducting control .?uid to said valve for operating said 
valve, said lower portion of said upper ?ow conductor 
means having a portion thereof disposed to be engaged 
by the holding means whereby when said ?ow conductor 
means is engaged by said holding means, said valve and 
lower flow conductor assembly is held in position in the 
well installation, and the valve is positioned below the 
holding means. 

2. The ?ow conductor assembly of claim 1 wherein 
said ?ow conductor means comprises a pair of telescoped 
spaced inner and outer ?ow conductors, said telescoped 
?ow conductors providing an annular passage through 
which control fluid under pressure is conducted to said 
valve to operate said valve, said valve when open permit 
ting ?uid ?ow between said lower ?ow conductor and 
said inner ?ow conductor. 

3. The flow conductor assembly of claim 2, wherein 
said outer ?ow conductor has means providing spaced 
facing shoulders engage-able by said holding means to 
hold said well flow conductor assembly against move‘ 
ment in the well installation. 

4. A ?ow conductor assembly for use in a well instal 
lation employed during the drilling of a well, the well 
installation including a blowout preventer, a latch head 
above the blowout preventer and a riser pipe connectable 
to the latch head to provide a passage through the riser 
pipe, the blowout preventer and the latch head extending 
to the upper end of the casing of the well, said ?ow 
conductor assembly including: a valve, a string of tubing 
connected to said valve and extending downwardly there 
from; a pair of telescoped ?ow conductors connected to 
the upper end of said valve, the inner of said telescoped 
?ow, conductors conducting ?uid ?owing through said 
valve and said lower ?ow conductor, said telescoped ?ow 
conductors providing a control ?uid passage therebetween 
through which control ?uid is conducted to said valve 
to operate said valve, said outer ?ow conductor having 
means engageable by the blowout preventer of the well 
installation for holding the ?ow conductor assembly in 
the well; said flow conductors above said blow-out pre 
venter being removable from the well bore being dis 
connectible from the ?ow conductors supported by said 
blowout preventer so as to be removable from the well, 
leaving the telescoped conductor therebelow and the 
valve supported in the well by the blowout preventer. 

5. The ?ow conductor assembly of claim 4, and a 
connector head secured to the upper ends of said tele 
scoped ?ow conductors, said connector head having a 
?rst passage in communication with said inner ?ow con 
ductor, said connector head having means including a 
housing spaced from said ?rst passage and providing a 
second passage in communication with said control ?uid 
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passage; a ?rst ?ow conductor having a latch mandrel re 
ceivable in said ?rst passage of said connector head 
establishing communication between the lower end of said 
?rst ?ow conductor and the upper end of said inner flow 
conductor[s]; and a second ?ow conductor having a latch 
mandrel assembly receivable in said housing establish 
ing communication between the lower end of said second 
?ow conductor and the upper end of said control ?uid 
passage. 

6. The ?ow conductor assembly of claim [7] 5, wherein 
said connector head has ?rst latch means engageable with 
said latch mandrel upon downward movement of said 
latch mandrel into said ?rst passage of said connector 
head for preventing upward nonrotational movement of 
said latch mandrel from said ?rst passage and second 
latch means engageable with said latch mandrel assembly 
upon downward movement of said latch mandrel assembly 
into said second passage for preventing upward non 
rotational movement of said latch mandrel assembly from 
said second passage. 

7. The ?ow conductor assembly of claim 6, wherein 
said latch mandrel has an external annular recess inter 
mediate its ends and a longitudinal external recess open 
ing upwardly into the recess, said latch mandrel having 
means below said longitudinal recess engageable by said 
?rst latch means; and a guide mounted on said latch 
mandrel, said guide including passage means providing a 
?rst longitudinal passage through which said latch man 
drel extends and a second longitudinal passage spaced 
from said ?rst passage, a bottom horizontal plate, a top 
plate disposed about said passage means, said top plate 
extending angularly relative to said passage means and 
having a top surface coplanar with the top ends of said 
passages and sloping downwardly from said ?rst passage 
of said passage means to said second passage of said 
passage means, said plates being secured to said passage 
means, and stop means extending inwardly into said [sec~ 
ond] first passage and movable in said recesses of said 
latch mandrel whereby when said guide is in an upper 
position on said latch mandrel and said stop means is in 
said longitudinal recess, said stop means prevents rotation 
of said latch mandrel relative to said guide, said stop means 
limiting longitudinal movement of said latch mandrel 
relative to said guide, an upper portion of said [elongate] 
housing being receivable in said second longitudinal pas 
sage when said second longitudinal passage is aligned 
therewith, said bottom plate engaging said [elongate] 
housing to limit downward movement of said guide and 
said latch mandrel and prevent engagement of said means 
of said latch mandrel with said ?rst latch means when 
said second longitudinal passage is not vertically aligned 
with said [elongate] housing. 

8. The flow conductor assembly of claim 5, wherein 
said [housing] connector head has valve means for clos 
ing said second passage of said connector head, said valve 
means being biased toward closed position, said latch man 
drel assembly having means engageable with said valve 
means for holding said valve means in open position when 
said latch mandrel assembly is in said [housing] con 
nectar head. 

9. The ?ow control assembly of claim 8, wherein said 
valve means includes a check valve preventing flow 
through said second passage to said control ?uid passage 
when said valve means is in closed position. 

10. The flow conductor assembly of claim 8, wherein 
said latch mandrel assembly includes second valve means 
for controlling ?uid ?ow through said second ?ow con 
ductor, said second valve means being engageable with 
said first mentioned valve means and being moved to 
open position upon downward movement of said latch 
mandrel assembly into said second passage. 

11. The flow control assembly of claim 10, wherein 
said valve means includes a check valve preventing ?ow 
through said second passage to said control ?uid passage 
when said valve means is in closed position. 
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12. A ?ow conductor assembly for use in a well instal 

lation employed during the drilling of a well, the well 
installation including a blowout preventer, a latch head 
above the blow-out preventer and a riser pipe connectable 
to the latch head to provide a passage through the riser 
pipe, the blow-out preventer and the latch head extending 
to the upper end of the casing of the well, said flow 
conductor assembly including: a valve; a string of tubing 
connected to said valve and extending downwardly there 
from; a pair of telescoped ?ow conductors connected 
to the upper end of said valve, the inner of said telescoped 
?ow conductors conducting fluid ?owing through said 
valve and said lower [?ow conductor] tubing, said tele 
scoped ?ow conductors providing a control ?uid passage 
therebetween through which control ?uid is conducted to 
said valve to operate said valve, said outer ?ow conductor 
having means engageable by the blow~out preventer of the 
well installation for holding the ?ow conductor assembly 
in the well; and a connector head secured to the upper 
ends of said telescoped ?ow conductors, said connector 
head having a ?rst passage in communication with said 
inner ?ow conductor and a second upwardly opening pas 
sage in communication with said control ?uid passage; a 
?rst ?ow conductor having means disposed in said ?rst 
passage of said connector head establishing communica 
tion between the lower end of said ?rst ?ow conductor and 
the upper end of said inner ?ow conductor; and a second 
?ow conductor having means disposed in said second pas 
sage establishing communication between the lower end of 
said second ?ow conductor and the upper end of said 
control ?uid passage. 

13. The ?ow conductor assembly of claim 12, and 
latch means on said connector head and said means of 
said ?rst and second ?ow conductors disposed in said 
passages of said connector head engageable upon down 
ward movement of said means into said passages of said 
connector head for preventing upward nonrotational 
movement of said means relative to said connector head. 

14. A connector head including: tubular means pro 
viding a passage through said connector head, said tubu 
lar means having spaced means for securing the upper 
ends of a pair of telescoped spaced conductors to said 
tubular means whereby the inner of such ?ow conductors 
opens upwardly to said passage; ?rst latch means carried 
by said tubular means for releasably engaging a latch 
mandrel insertable downwardly into the upper end of said 
passage; a housing connected to said tubular means pro 
viding a second passage communicating with said tubular 
means between said spaced means; and second latch 
means carried by said housing for releasably engaging 
a latch mandrel insertable downwardly into the upper 
end of said housing. 

15. A connector head including: tubular means pro 
viding a longitudinal passage through the connector head, 
said tubular means having spaced means at the lower end 
portion thereof for securing the upper ends of a pair of 
telescoped spaced conductors to said tubular means 
whereby the inner one of said telescoped conductors 
opens upwardly to said passage, seal means in said pas 
sage above said spaced means for sealing with the lower 
end of alatch mandrel insertable downwardly in said 
longitudinal passage; ?rst latch means carried by said 
tubular means above said seal means for releasably en 
gaging external threads means of a latch mandrel when 
it is inserted downwardly into said passage, said ?rst 
latch means comprising a latch having a plurality of 
circumferentially upwardly extending resilient ?ngers 
provided at their upper end portions with internal thread 
teeth which extend inwardly into said passage for engag 
ing thread means of a latch mandrel, upper ends of said 
latch means being [moveable] movable resiliently out 
wardly to permit downward movement of thread means 
of a latch mandrel relative thereto and into engagement 
therewith, said thread teeth of said ?rst latch means pre 
venting upward movement of the latch mandrel relative 










