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This invention relates to apparatus for use on an under 
water instaliation, as on an underwater wellhead assen 
bly, and pertains more particularly to a secondary control 
system apparatus, a portion of which is fixedly mounted 
on an underwater wellhead assembly while a cooperating 
portion is lowerable into engagement with the first por 
tion to supply a system for actuating and controlling the 
actuatable components on a wellhead assembly. 

in an attempt to locate new oil fields, an increasing 
amount of well drilling has been conducted at offshore 
locations, such for example, as off the coast of Louisana, 
Texas and California. As a general rule, the strings of 
casing in a well together with the tubing string or strings 
extend to a point above the surface of the water where 
they are closed in the conventional manner that is used 
on land wells, with a conventional wellhead assembly be 
ing attached to the top of the casing. Attempts have been 
recently made to provide methods and apparatus for drill 
ing and completing a well wherein both the well casing 
head and subsequently the wellhead assembly and casing 
closure device are located underwater at a depth sufficient 
to allow ships to pass over them. Preferably, the casing 
head and wellhead closure assemblies are located close to 
the ocean floor. In order to install equipment of this type 
underwater at depths greater than the shallow depth at 
which a diver can easily operate, it has been necessary to 
design entirely new equipment for this purpose. 
Thus, when drilling and completing an oil well or a 

gas well at an offshore location, the well casinghead may 
have attached to it pieces of equipment such as wellhead 
connectors, blowout preventers, valves, etc., which are 
remotely actuatable through transmission lines extending 
from the weihead assembly to a drilling barge or other 
operational platform positioned above the surface of a 
body of water. The various wellhead actuatable compo 
nents or equipment may be hydraulically, pneumatically 
or electrically operated through hydraulic, pneumatic or 
electrical transimission lines extending between each of 
the various components and the operational platform at a 
remote location. As well drilling operations are being 
carried out at an offshore location with the wellhead as 
enbly positioned on the ocean floor, it may happen that 
one or more of the transmission lines interconnecting the 
weilhead components to the drilling barge becomes sev 
ered or otherwise ruptured so that control of the well 
head component is lost. When such an event occurs in 
shailow water a diver can be sent down to replace the 
darinaged transmission line. However, in the event that a 
transmission line is ruptured in deep water, such for ex 
ample as a transmission line controlling the wellhead 
connector, it may be necessary to lower equipment to 
blast off the wellhead assembly and abandon the well. 

it is therefore a primary object of the present inven 
tion to provide apparatus for regaining control of any 
one or all of the actuatable components of an underwater 
wellhead assembly in the event that any or all of the 
control or transmission lines between the components and 
the control center at a distant location becomes ruptured. 
A further object of the present invention is to provide 

apparatus comprising an auxiliary or secondary control 
system whereby control of wellhead components on an 
underwater well may be regained upon damage to the 
primary control system. 
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A further object of the present invention is to provide 

an auxiliary or secondary control system which is lower 
able through great water depths then connectable to an 
underwater wellhead assembly for providing a control 
system which may be used in place of a primary control 
systern to the wellhead components of the wellhead as 
sembly. 
Another object of the present invention is to provide a 

secondary control system of simple design which is en 
gageable with a wellhead assembly for regaining control 
of one or more hydraulically-operated components there 
of without the necessity of any hydraulic control lines 
running from the underwater wellhead to the drilling 
barge positioned at the surface of the water. 

Still another object of the present invention is to pro 
vide a self-contained hydraulic secondary control system 
lowerable through water into engagement with a wellhead 
assembly, said control system being electrically actuatable. 
from a remote operational platform. 
A further object of the present invention is to provide 

apparatus adapted to be fixedly secured to an underwater 
wellhead assembly which is not affected from an opera 
tional standpoint by underwater conditions and is avail 
able at all times to be engaged by a secondary control 
system for supplying power to the wellhead components 
of the underwater wellhead assembly. 
These and other objects of this invention will be under 

stood from the following description taken with reference 
to the drawing, wherein: 
FIGURE 1 is a diagrammatic view taken in longitudi 

nal projection illustrating a floating drilling barge posi 
tioned on the surface of the ocean in which an under 
water wellhead assembly is positioned on the ocean floor; 
FIGURE 2 is a longitudinal view taken in cross sec 

tion of one form of a male member of a secondary control 
System adapted to be fixedly secured to underwater well 
head assembly; 
FIGURE 3 is a longitudinal view taken in partial cross 

Section of one form of a hydraulically operated self-con 
tained female portion of the secondary control system 
of the present invention; 
FIGURE 4 is a longitudinal view taken in partial cross 

Section of the male and female portions of FIGURES 2. 
and 3 respectively, telescopically arranged; 
FIGURE 5 is a cross-sectional view of the female por 

tion of the secondary control system of FIGURE 3 taken 
along the line 5-5 of FIGURE 4; 
FiGURE 6 is a longitudinal view taken in partial cross 

Section of another form of one portion of the secondary 
control System of the present invention; 
FIGURE 7 is a plan view of the apparatus shown in 

FIGURE 6; 
FiGURE 8 is a view taken in Ingitudinal cross sec 

tion of another form of a receiver element forming one 
portion of the secondary control system that is adapted 
to receive and have seated therein the apparatus of FIG 
URE6; 
FIGURE 9 is a partial view taken in enlarged detail 

and partial cross section of one form of an electrically 
actuatable secondary control system in accordance with 
the present invention; 
FIGURE 10 is a cross-sectional view taken along the 

line 16-10 of FIGURE 9; and, 
FIGURE 11 is an enlarged detail illustrating one form 

of a closure device for excluding sea water from the re 
ceiving bore of the secondary recovery unit of the present 
invention; and, 
FIGURE 12 is a longitudinal view of a production well 

head positioned on the ocean floor. 
Referring to FIGURE 1 of the drawing, a drilling plat 

form or barge i, of any suitable floatable type is illus 
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trated as floating on the surface of the water 2 and fixed 
ly positioned over a preselected drilling location by being 
anchored to the ocean floor 13 by suitable anchors (not 
shown) connected to anchor lines 4 and 5. Equip 
ment of this type may be used when carrying on well drill 
ing operations in water depths varying from about 100 to 
1400 feet or more. The drilling barge is equipped with 
a suitable derrick 6 as well as other auxiliary equipment 
needed during the drilling of a well. The derrick 5 is 
positioned over a drilling slot or well 8 which extends 
vertically through the barge in a conventional manner. 
When using the equipment of the present invention the 
slot of the barge 1 may be either centrally located or 
extend in from one edge. However, drilling operations 
may be carried out over the side of the barge without the 
use of a slot. Additionally, it is to be understood that 
the equipment of the present invention may be also used 
while drilling a well from any suitable operational base 
positioned above the surface of the water, such for ex 
ample, as from a drilling barge having feet extending to 
the ocean floor, or from a platform permanently posi 
tioned on the ocean floor. 
A typical underwater wellhead structure is illustrated 

in FIGURE 1 as comprising a base member 21 which is 
positioned on the ocean floor A3 and is fixedly secured 
to a conductor pipe or a large-diameter well casing 22 
which extends down into a well, which has been previous 
ly drilled, and is preferably cemented therein. Thus, the 
base structure 21 is rigidly secured to the ocean floor 
in order to support two or more vertically-extending guide 
columns 23 and 24 adapted to receive and guide there 
in guide arms 25 and 26, 25a and 26a, which are arranged 
to slide on vertically-extending guide cabies 27 and 28. 
The lower ends of the guide cables 27 and 28 are an 
chored to the base structure 2 within the guide columns 
23 and 24 while extending upwardly through the water to 
the drilling barge where they are preferably secured 
to constant-tension hoists 3 and 32. 

Centrally positioned above the base plate 2A and fixed 
ly secured thereto, or to the conductor pipe 22, is a well 
casinghead 33. The wellhead is also shown as being pro 
vided with a cement circulation or fluid return line 36 
which is provided with a quick-disconnect coupling 37 
and a flow control valve 38. 
The guide arms 25 and 26 are illustrated as being con 

nected to a wellhead connector 40 which is hydraulically 
or electrically actuated to connect on to the top of the 
casinghead 33. During the drilling of a well, one or more 
blowout preventers may be connected coaxially above the 
wellhead connector 40. In FIGURE 1, a series of five 
blowout preventers 41, 42, 43, 44 and 45 are illustrated 
as being fixedly secured together and forming a unitary 
package with the wellhead connector which is adapted to 
be lowered on to the casinghead 33 in any suitable man 
ner. Preferably the combined blowout preventers 42 
through 45 and wellhead connector 49 are run into posi 
tion on the top of the well by being lowered through the 
water from the barge by means of a pipe string 46 
commonly known as a running string, the blowout pre 
venter 45 being connected to the lower end of the run 
ning string 45 by means of a suitable coupling or con 
nector 47 which may be similar in form to the wellhead 
connector 48. During drilling operations the running 
string 46 is generally replaced by a large-diameter pipe 
string known as a marine conductor. 
The various wellhead components such for example as 

Wellhead connector 40 and blowout preventers 4-45, 
may be either hydraulically, pneumatically or electrically 
actuatable but are preferably hydraulically actuatable. 
In the event that hydraulically actuatable components 49 
45 are employed, it is necessary that at least one and pref 
erably two hydraulic hoses extend between the wellhead 
component and the drilling barge 11 at the surface. Two 
hydraulic hoses are generally employed to each compo 
nent So as to supply a pressure fiuid to engage or dis 
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A. 
engage a component, that is, to actuate it in both direc 
tions. For purposes of describing the present invention it 
will be assumed that the hydraulic hoses connecting the 
wellhead components to the barge 11 have been ruptured 
and torn away from the underwater installation when wind 
and waves moved the barge 41 from its anchored posi 
tion. These pressure hoses interconnecting the wellhead 
components with the barge 11 for In the primary control 
system of the wellhead components. 

In addition to the primary control system for the well 
head components 38-45, the wellhead assembly in FIG 
URE 1 is illustrated as being provided with one portion 
of a secondary control system which in the form illus 
trated comprises a vertically-extending cylindrical men 
ber 49 which is operationally connected to wellhead com 
ponents 43, 4, 42, 43, 44 and 45 by suitable transmission 
lines, in this case, hydraulic lines or pressure hoses 56, 
51, 52, 53, 54 and 55, respectively. Although the hoses 
50-55 are illustrated as single hoses, they preferably con 
tain a pair of hydraulic hoses so that each of the ele 
ments can be operated in two directions. The cylindrical 
rember 49 may be fixedly secured at any point to the 
stack of blowout preventers 4-45, as by means of a 
bracket arm 56. The member 49 is also preferably posi 
tioned within the periphery of the configuration formed by 
the guide columns 23 and 24 although this is not neces 
Sary. 

In FIGURE 2 the cylindrical well member 49 is shown 
as comprising a central body mandrel 53 having a sleeve 
59 siidably mounted for axial movement on the outer sur 
face thereof. The sleeve 59 is normally maintained in 
its upper position, as illustrated, by means of a com 
pression spring 60. The spring 63 bears against an out 
wardly extending flange 65 on the outside of the sleeve 
59, at one end, while the other end of the sleeve bears 
against an internal flange 62 fixedly secured within a cylin 
drical spring housing 63. 
The central body mandrel 58 of the well member 49 is 

provided with a plurality of fluid passageways 65 and 66, 
only two of which are shown complete for ease of illus 
tration with portions of two other fluid passageways 67 
and 68 being illustrated. As shown in FIGURE 5 the 
particular central body mandrel 58, illustrated, is pro 
vided with 14 separate longitudinal passageways. in 
FIGURE 2 it may be seen that the upper portion of the 
outer wall 70 forms a sealing surface which is provided 
with suitable seals, such as O-ring seals 72 partially re 
cessed in grooves 72 in the outer wall 70 of the mandrel 
58. One end of each of the fluid passageways 65-63 
terminates at the bottom of the mandrel 58 while the up 
per ends of the passageways each communicate with the 
Sealing surface 70 of the mandrel 58 between a pair of 
seals 71. Thus, there is no chance of communication 
between the passageways when another sealing surface 
engages the sealing surface 70 and the seals 72. If de 
sired, the slidable sleeve 59 may be provided with a key 
73 arranged to move vertically within the keyway 74 
to prevent rotation of the sleeve 59 on the mandrel 58. 
The cylindrical well member 49 of FIGURE 2 forms 

the male portion of the secondary control system of the 
present invention which is arranged to fit telescopically 
Within a female portion of the system which comprises 
a cylindrical housing member 76 (FIGURE 3) having a 
central bore 77 extending upwardly from the bottom there 
of. The housing member 76 has an inner wall 78 and 
an outer wall 79 with a conduit 80 extending through 
both walls near the upper end of the bore 77 so that any 
fluid in the bore 77 can be displaced out of the housing 
member 76 when the housing member 76 is lowered onto 
the cylindrical well member 49. 

Mounted on the lower end of the housing mem 
ber 76 is a connector unit 82 for securing the hous 
ing member 76 to the central body mandrel 53 of 
the cylindrical well member 49. The specific connector 
unit illustrated is provided with inwardly extendible lock 
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ing dogs 33 adapted to be forced into the bore 77 of the 
housing member 76 when pressure fluid is applied through 
conduit 84 above piston 35 to drive the piston downward 
ly so that its camming face 86 forces the dog inwardly. 
The dog 83 seats in annular locking grooves 37 formed 
on the sealing surface 70 of the central mandrel 53 be 
low all of the radially-extending fuid passageways 65 and 
66 (FEGURE 2). When the connector unit 82 is in its 
locked position it may be unlocked by applying pressure 
flaid through conduit 88 to drive the piston 85 upwardly 
and allow the locking dogs 33 to be retracted in the hous 
ing member 75 when the housing member is withdrawn 
from the well member 49. Preferably, however, the con 
nector unit 32 is of the fail-safe type wherein, upon loss 
of hydraulic pressure fluid, a compression spring 89 bear 
ing against the bottom of the piston 35 would force the 
piston 35 upwardly to its unlocked position. 

Between the was 78 and 79 of the housing member 
75 are a series of pairs of conduits for example conduits 
9 and 92 (FIGURE 3) which are either each provided 
with suitable valve means or are both connected to a 
four-way valve 93 which is supplied with a pressure fluid 
through conduit 94 which is in cominunication with the 
discharge 95 of a pump 95. The other port 97 (FIG 
URE 5) of the valve 93 is in communication with the 
space 98 between the inner and outer walls 73 and 79, 
respectively of the housing member 75, which space 98 
serves as a fuid reservoir chamber. Instead of employ 
ing a four-way valve, two three-way valves or four single 
valves could be used in each location. 

5 

It is to be understood that elenients {{-104 of FiG- " 
URE 5 and eiements 35 and 586 of FIGURE 3 are iden 
tical electrically-operated Republic Manufacturing Co., 
Cleveland, Ohio, "Lo-Torq' four-way valves in hydraulic 
lines, each of the lines being in communication between 
one port of a valve and the discharge 95 of pump 95, 
while another port of each valve is in communication with 
the reservoir chamber, and the other two ports are selec 
tively brought into communication with the fluid passage 
ways or conduits which extend through the inner wall 78 
of the housing member 76 to allow fluid flow in one direc 
tion. On selective movement of the valve to a second pc 
sition, the latter two ports are brought into register with 
conduits in the housing member 76 to allow reversal of 
flow through the conduits. The pump 96 is driven by 
an electric motor i3 positioned within the housing mem 
ber 16 and connected to the pump by means of a shaft 
59. The motor E3 is supplied by power through elec 
trical cable 3) which is a multi-strand transmission cable 
connecting each of the electrically-actuated four-way 
valves 93, etc., to suitable switching circuits on the barge 
EE at the surface of the water. The cable it may also 
be of the weight supporting type having a sheath on the 
cuter surface or a weight-supporting core in the cenier. 
The discharge conduit 95 from the pump 96 may be pro 
vided with a pressure sensing device and circuit to start 
the pump when the pressure drops below a predetermined 
value. 

in FIGURE 4, the housing member 76 is shown in op 
erative position on the mandrel 58 of the cylindrical well 
member 49. As the housing member 76 was lowered onto 
the cylindrical well member, the lower edge of the con 
rector unit 82 on the housing member 75 contacted the 
upper face of the flange 61 at the top of the slidable sleeve 
59, pushing the sleeve downwardly and compressing the 
spring 69 as the maindrel 58 moved up through the bore 
77 of the housing member 76, fluid in the bore was ex 
pelled through conduit 86. In the seated position of the 
housing member 75, as illustrated in FIGURE 4, each of 
the conduits in the mandrel 58, for example conduit 65 
and 56, are brought into register and communication with 
cooperating conduits 91 and 92 in the housing member 
T6. In the event that the bottoms of conduits 65 and 66 
were connected to a pair of flexible conduits 11 and E12 
which were bound together to form hydraulic pressure 
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hose 50 (FIGURE 2), the wellhead connector 43 (FIG 
URE 1) could be either latched or unlatched from the 
casinghead by the application of pressure fluid through one 
hose or the other. This would be accomplished by selec 
tive switching from the barge so as to actuate electrically 
operated valve 93 and set it in the desired position to al 
low the hydraulic pump 96 to force fluid to the welhead 
connector 40 in order to operate it. As shown in FG 
URE 4, when the male and female portions of the sec 
ondary control system of the present invention are con 
nected together, the locking dogs 33 are forced into the 
locking grooves on the outer surface of the central man 
drel 58 by the piston 85 which is shown in its lowermost 
position. For ease of illustration, the conduits 84 and 
88 (FIGURE 3), which provide pressure: fiuid for actu 
ating the piston 85 of the connector unit 82, have not 
been shown on FGURE 4. Another form of a housing 
member 16 is shown in FIGURE 6 which is identical 
inside to the housing member 76 of FIGURES 3 or 4 
except that instead of being provided with a central bore 
77 (FIGURE 3) extending upwardly from the bottom 
of the housing, the housing member 16 of FIGURE 6 
has a downwardly-extending probe or mandrel element 
118 which is identical to the central body mandrel 58 
of FEGURE 2, being provided with a plurality of fluid 
passageways 19 and 26 which extend longitudinally 
through the mandrel element 8 and then turn at a 90 
angle to discharge at the cuter surface 2E of the man 
drei 3 between pairs of O-ring seals 22. Cther dis 
charge ports are shown at 23 and 24. In the arrange 
ment of the housing member 16 shown in FIGURE 6, 
the connector unit E.25 at the lower end thereof may be 
of similar construction and be piston-operated in a man 
ner similar to the connector it 32 of FIGURE 3 ex 
cept that the locking dogs, 26 would move outwardly 
to engage locking grooves 27 on the inner wall or sea 
ing surface 28 of a tubular well member 29 which 
would be mounted on the bracket 56 (FIGURE I) in 
place of the cylindrical well member 49, and serve the 
same purpose. That is, the tubular well member 29 
would be provided with a plurality of fluid passageways 
3G and 131 through the wall thereof which will be in 
communication with pressure hoses 32 and 33 and be 
adapted to be connected in pairs and run to one of the 
wellhead components to which pressure fuid was Sup 
plied to actuate the component from one position to an 
other. In the arrangement shown in FIGURE 8, the in 
ner wall or sealing surface S.23 of the tubular well mem 
ber 29 would be normally protected by a slidable sleeve 
34 having a flange 35 thereon against which compres 

sion spring 36 can act while the lower end of the spring 
would bear against flange 137 at the botton of the tubu 
lar well member 29. 
When the probe or mandrel element 28 of the hots 

ing member Elié (FIGURE 6) was forced into the tubu 
lar well member 29 (FIGURE 8) the lower end of the 
mandrel element 3 would force the sleeve 34 down 
wardly with the lower end of the sleeve protruding out 
the bottom of the tubular well member, while the dis 
charge ports 123, 124, 19 and 20 of the mandrel ele 
ment 13 would be brought in communication with their 
corresponding ports such as 138 and E3 of the tubular 
well member 29 (FEGURE 8). 

In order to lower the housing members 75 or 36 into 
place on the cooperating well members 43 and 29, re 
spectively, as shown in FIGURE 6 the housing member 
116 is provided with two or more guide arms 240 and 41 
which have guide cones 42 and 43 at the ends thereof. 
that are adapted to slide down the glide cables 27 and 
23 (FIGURE 1) and side down within the guide 
columns 23 and 24 so that the housing member would be 
accurately aligned over its mating well member 49 (FIG 
URE 1). It is to be understood that the guide arms 40 
and 14E would necessarily be of different lengths in the 
arrangement illustrated since the cylindrical well element 
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49 is closer to the guide column 24 than it is to the 
column 23. Any other suitable type of guide device or 
framework may be employed for lowering the housing 
member and guiding it into aligned telescoping engage 
ment with the well member 49. Alternatively, the hous 
ing member 76 or 116 could be lowered into place by 
any suitable underwater manipulator. During the lower 
ing of the housing member 76 into place on the wellhead 
assembly at the ocean floor, the bore 77 may be filled 
with a heavy grease if desired, to keep the sea water out. 
As the housing member 73 was stabbed down over the 
central body naandrel 58, the grease would be forced out 
of the top of the bore 77 tihrough conduit 86. Alterna 
tively, the lower end of the bore 77 may be provided 
with a plug 45 having O-ring seals 46 and 47 so as 
to hold the oil or grease within the bore 77. The plug 
145 would be held in place by suitabie latches 453 and 
49 provided with compression springs 59 and 52. 
which allow the latches 148 and 49 to retract when 
forced inwardly by the point of the central body mandrei 
58. 

It may be seen that by employing the secondary con 
trol system of the present invention, it is possibie to re 
establish control of wellhead components at the ocean 
floor after the primary control system of these elements 
has been lost through accident or for some other cause. 
Thus, after losing control of the wellhead components, 
the housing member of the present invention is put on its 
frame and lowered from the barge 2 (FiGURE 1) into 
aligned engagement with the mating well member 49 
positioned on the wellhead. Since the housing member 
76 is a self-contained unit having its own pump, valves, 
motor and conduits, control of the wellhead components 
may be re-established through the secondary control sys 
tem of the present invention by the proper selection of 
the Switching circuits at the Surface which will transmit 
the necessary signals through the transmission cable 10 
to selectively actuate the desired number of valves within 
the housing member and open the necessary valves so 
that pressure fluid may be pumped to the desired well 
components to actuate them in the direction desired. It 
is to be understood that the control systern of the present 
invention may also be employed as a primary control 
system for wellhead components thus permitting the elim 
ination of thousands of feet of heavy high-pressure hoses 
which are both subject to damage and very difficult to 
handle, especially in heavy seas. When used as a pri 
mary control system the control system of the present 
invention may be assembled along with the wellhead 
components on the barge with the housing member 76 
on the central body mandrel 58 when the weli compo 
nents are originally iowered into place at the ocean floor. 
Alternatively, the housing member 76 could be installed 
later. While the conduits 50-55 are illustrated in FIG 
URE 1 as being apparently flexible and subject to damage 
in their exposed position, it is to be understood that these 
conduits are normally rigid metal conduits mounted 
close to the equipment. While the secondary control 
system of the present invention has been described with 
regard to being used on an underwater well installation, 
it may also be used on other underwater installations 
such as oil handling or oil storage installations of vessels 
that are positioned on the ocean floor or at least at some 
distance below the surface of the body of water. 
Although the secondary control system of the present 

invention has been described hereinabove in its preferred 
form, that is, a hydraulically-operated apparatus for con 
trolling hydraulically-operated wellhead components, it 
is to be understood that the apparatus of the present in 
vention could be readily adapted for use on installations 
employing electrically-operated components. Thus, in 
FIGURES 9 and 10 the lower portion of a housing mem 
ber 152 is illustrated as being provided with a downward 
ly-extending mandrel member 53 which may be provid 
ed with connector means (not shown) similar to the con 
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3 
nector 125 on mandrel 43 of the housing member 16 
(FIGURE 6). Instead of being provided with hydraulic 
transmission means in the form of conduits for handling 
a pressure fiuid, the mandrel member 153 (FIGURE 9) 
is provided with electrical transmission conduit means 
including electrical relays instead of valves and a series 
of electrical contact elements 54, 55 and 355. Each of 
the contact members, for example, contact member 54, 
is arranged to engage a conductor ring i57 mounted on 
the inner wall of an insulation portion 58 of a tubular 
wei member 253 which is similar to tubular well member 
23 of FIGURE 8. Each of the annular co:ductor rings 
157 is provided with electric conduits or ieads extending 
through the wall of the tubular well member 33 and then 
run to a prime mover, such for example as an electric 
motor (not showi), on an electrically-actuated well head 
coalgorient. In practice these weli head components would 
be the same as those iliustrated with regard to FGURE 1. 
in the event that a three-phase motor was used to actuate 
blowout preventer 43 (FEG JR33, 1), three seis of electric 
leads 253, 63 and i32 from conductor rings $57, 63 and 
34 would be employed to actuate the notor. Other pairs 

or sets of the contacts and conductor rings carried by the 
nandTel nember 53 and the tubular weli member 59, 
respectively, would be employed to operate other well 
head components. 

If it is desired to obtain pressure readings from various 
points in the wellhead assembly, the central body mandrel 
53 and the housing member 76 would be provided with 
one or more registering conduits, similar to conduits 65 
and 92, which would be in communication between the 
zone in the well assembly from which a pressure reading 
was to be obtained and a Norwood pressure transducer 
or other pressure indicating device carried in the housing 
member 76 and capable of transmitting a pressure signal 
up the cable 8 to the surface. 
While the system of the present invention has been de 

scribed as comprising wellhead components 49 to 45 
having a primary control system having a plurality of 
pressure hoses extending from the wellhead components 
48 to 45 to the barge S., and a secondary control system 
in accordance with the present invention, it is to be under 
stood that the primary control system may be omitted 
and the so-called 'secondary' control system would con 
stitute the sole control system for the wellhead com 
ponents. Thus, when the wellhead components were 
originally run down to the ocean floor during drilling 
operations, the housing member 76 could be attached 
to the body mandrel 53 and lowered into place along 
with the components 49 to 45. Alternatively, the hous 
ing member 76 could be lowered subsequently thus per 
mitting the lowering of the components into place without 
control hoses attached thereto which are subject to 
damage. 
The control system of the present invention also has 

utility as the primary or secondary control system of an 
underwater production wellhead which normally in 
cludes such wellhead components as power-actuated 
master control and swab valves, wellhead closures or 
lockdown devices, flow line connectors, etc. In FIG 
URE 12 of the drawing an underwater production well 
head is diagrammatically illustrated as comprising a 
casing string 79, a production tubing string 171, a 
power-actuated wellhead closure 172, a power-actuated 
master valve 573, a power-actuated swabbing valve 74, 
a power-actuated flow line connector 75 in flow line 
176, a power-actuated flow control valve 177, a well 
closure plug 179, and a central body mandrel 30 and 
a housing member 181 which are similar to the central 
body mandrel 58 and the housing member 76, previously 
described. The power-actuated components 172, 173, 
74, 75 and 177 of the production wellhead are opera 

tively connected by means of control conduits to the base 
of the central body mandrel 89 in a manner similar to 
that described with regard to mandrel 58. The control 
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cable 182 from the housing member 131 is shown as 
dropping to the ocean floor and running therealong to 
shore or to a control station along with the flow line 76. 
The control housing member 8 can be lowered with 
the production wellhead assembly into place or can be 
subsequently positioned on the mandrei SS after the 
wellhead has been lowered to the ocean floor. A new 
housing member 8 can be installed at any time. 
We claim as our invention: 
E. A control system for an underwater well installa 

tion, said system comprising 
(a) a housing member lowerable through a body of 
Water to an underwater well assembly, said housing 
member having first sealing surface means thereon, 

(b) a plurality of conduit means in said housing mem 
ber with an end of each of said conduit means ter 
minating at said first sealing surface means, 

(c) valve means carried by said housing member in 
said conduit means for controlling the flow of fluid 
therethrough, 

(d) a source of pressure fluid in communication with 
conduit means of said housing member, 

(e) a mating well member fixedly secured to said 
underwater well installation and adapted to support 
said housing member, 

(1) said well member having second seating sur 
face means arranged thereon to be positioned 
adjacent Said first Sealing surface means of said 
housing member, 

(f) a plurality of conduit means through said well 
member, one end of each of said conduit means 
terminating at said second sealing surface means 
and in fluid communication with conduit means in 
Said housing member, the other end of each of said 
conduit means terminating at another surface of 
said well member, 

(g) said housing member and said mating well mem 
ber including positioning means carried by at least 
one of said members for positioning said first and 
Second sealing surface means in substantial face to 
face engagement, and seal means carried between 
Said first and second sealing surfaces for sealing 
the space therebetween in a fluidtight manner, said 
means isolating said cooperating conduit means. 

2. The apparatus of claim wherein said housing 
member is provided with downwardly-extending probe 
means and said first sealing surface means are formed 
on the exterior of said downwardly-extending probe 
eaS. 

3. The apparatus of claim wherein said housing 
member is provided with a vertical bore therein open 
ing from the bottom thereof and said first sealing surface 
means is formed on the wall of said vertical bore. 

4. The apparatus of claim 3 including guiding means 
at least a portion of which is carried by said housing 
member for aligning said housing member on said nating 
well nember. 

5. A control system for an underwater well installa 
tion, said system comprising 

(a) a housing member lowerable through a body of 
water to an underwater well assembly, said housing 
member having first sealing surface means thereon, 

(1) said housing member having a vertical bore 
portion therein opening from the bottom there 
of, 

(2) said first sealing surface means being formed 
on the wall of said bore portion, 

(b) a plurality of conduit means in said housing mem 
ber with an open end of each of said conduit means 
terminating at said first sealing surface means, 

(c) electrically-actuatable valve means carried by said 
housing member in said conduit means for control 
ling the flow of fluid therethrough, 

(1) said valve means having electrical transmis 
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sion means extending out through said housing 
member to a remote location, 

(d) a source of pressure fluid carried by said housing 
member, - 

(1) said pressure fluid source being in communi 
cation with the conduit means of said housing 
member, 

(e) a nating well member fixedly secured to said un 
derwater Well installation and adapted to be posi 
tioned within the bore of and support said housing 
member in telescopic arrangement, 

(1) said well member having second sealing Sur 
face means arranged thereon in substantial con 
tact with said first sealing surface means of said 
housing member, 

(f) a plurality of conduit means through said well 
merber, one end of each of said conduit means 
terminating at said second sealing surface means and 
in fluid communication with conduit means in said 
housing member, the other end of each of said 
conduit means terminating at another surface of 
Said well member and adapted to communicate with 
a hydraulically-actuated wellhead component, and 

g) Seal means carried between said first and second 
Sealing surfaces for sealing the space therebetween 
in a fluidtight manner, said sealing means isolating 
said cooperating conduit means. 

6. The apparatus of claim 5 including weight-Sup 
porting and electrical-transmission cable means secured 
to Said housing member for lowering said housing men 
ber into telescopic engagement on said well member. 

7. The apparatus of claim 5 wherein said well instal 
lation is a drilling weilhead assembly and includes blow 
OLIt preventer means and Wellhead connector means, and 
including conduit means in communication between the 
other end of said conduit means in said well member 
and the pressure-fluid ports of said blowout preventer 
means and well head connector means forming part of 
a drilling wellihead assembly. 

3. The apparatus of claim 5 wherein said well instal 
lation is a production wellhead assembly including hy 
draulically operated valve means and wherein said mating 
Well member is fixedly secured to said production well 
head assembly with said hydraulically-operated valve 
ineans and conduit means in communication between 
said valve means and the other ends of said conduit means 
in said well member. 

9. A control system for an underwater well installa 
tion having at least one hydraulically-actuated compo 
nent, said system comprising 

(a) a housing member lowerable through a body of 
water to an underwater well assembly, said housing 
inember having first sealing surface means thereon, 

(1) Said housing member having a vertical bore 
portion therein opening from the bottom there 
of, 

(2) Said first sealing surface means being formed 
on the wall of said bore portion, 

(b) a plurality of conduit means in said housing men 
ber with an open end of each of said conduit means 
terminating at said first sealing surface means, 

(c) electrically-actuated valve means carried by 
Said housing member in said conduit means for 
controlling the flow offluid therethrough, 

(1) said valve means having electrical transmis 
sion means extending out through said housing 
member to a remote location, 

(d) a source of pressure fluid carried by said housing 
member, 

(1) said pressure fluid source comprising a pres 
sure fiuid reservoir, pump means having intake 
means in communication with said reservoir, 
manifold means connecting said pump means 
discharge to the pressure ports of said valve 
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means and said reservoir means with the dis 
charge ports of said valve means, 

(e) control circuit means for said pump means and 
said valve means extending through said housing 
member to a remote location, 

(f) a mating well member fixedly secured to said 
underwater well installation and adapted to be po 
sitioned within the bore of and support said housing 
meinber in telescopic arrangement, 

(1) said well member having second sealing sur 
face means arranged thereon to engage said first 
Sealing Surface means of said housing member, 

(g) a plurality of conduit means through said well 
member, one end of each of said conduit means 
terminating at said second sealing surface means 
and in fluid communication with conduit means in 
Said housing member, the other end of each of said 
conduit means terminating at another surface of 
Said well member and adapted to communicate wit: 
a hydraulically-actuated component on said well 
installation, and 
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(h) seal means carried between said first and second 

Sealing surfaces for sealing the space therebetween 
in a fluidtight manner, said sealing means isolating 
each of said cooperating means. 

26. The apparatus of claim 9 wherein said valve means 
includes a four-way valve in a pair of conduits for inter 
connecting said conduits one at a time with the pressure 
and discharge ports of said valve. 
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