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ABSTRACT: A subsea wellhead system for servicing a plurali 
ty of wells having spaced wellheads supported on a submerged 
platform including a movable latch head selectively connecta 
ble with any one of the wellheads, and flow conductors con 
nected from the latch head through the platform to a remotely 
located control and service station so that well tools for servic 
ing a selected one of the wells are pumped between the remote 
station and the wellhead through the flow conductors and the 
latch head. 
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WELL APPARATUS: 
This invention relates to well apparatus and more particu 

larly relates to apparatus for servicing a plurality of subsea 
wells from a remote station. 
The emergence of offshore water-covered areas as an im 

portant factor in the oil and gas industry has created a mul 
tiplicity of well drilling and servicing problems requiring new 
equipment and techniques for first drilling the wells in such 
areas and the subsequent servicing of the wells during their 
production life. An incentive has thus developed for the 
grouping of wells at least at their wellhead ends in relatively. 
small clusters for minimizing costs and operational problems 
during both the drilling of such wells and their subsequent 
production. This incentive has become even more important 
as the search for oil and gas has extended to waters of substan 
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tial depth where, for example, wells may be drilled into oceans 
beds lying perhaps at least 1,000 feet below the surface of the 
Water. 

Accordingly, it is a principle object of this invention to pro-. 
vide well apparatus which permits access-to any preselected 
one of a substantial number of wells served by the apparatus. 

In accordance with a further object of the invention, ap 
paratus of the character described is employed to service a 
plurality of wells having wellheads supported on a submerged 
platform located below the surface of the water. . 

It is another object of the invention to provide apparatus of 
the character described having movable wellhead means for:- 
selectively communicating with any one of a plurality of wells 
and shiftable between such wells responsive to signals commu 
nicated from a remote location. 

It is another object of the invention to provide apparatus of 
the character described which includes flow conduits extend 
ing between a submerged wellhead platform and a remote: 
control station for pumping well servicing tools between the - 
remote station and any selected one of such wells through. 
movable means releasably connectable with the wellhead of 
each well in the system. 

20: 

2 
invention connected with a remotely located surface control 
and well service station; . . 

FIG. 2 is an enlarged fragmentary top plan view of a 
preferred form of the apparatus of the invention supported on 
a platform including a plurality of wellheads connected with 
subsea wells; 
FIG.3 is an enlarged top plan view of the platform and re 

lated control and communication fluid flow conduits of the 
remote control and well-servicing station; 
FIG. 4 is an enlarged fragmentary broken view, partially in 

section and partially in elevation, of the latch head and its sup 
porting arm of the well-servicing apparatus of the invention; 

FIG. 4A is a further enlarged fragmentary side view, par 
tially in section, of the outer end portion of the latch head sup 
port boom; 
FIG.S is an enlarged sectional view taken along the line 5-5 

of FIG. 4; 
FIG. 6 is a still further enlarged broken fragmentary view in 

vertical section with portions shown in elevation of one of the 
platform-supported wellheads with the latch head locked in 
place and the inward end of the latch head support arm along 

25. 

30 

35 

It is a further object of the invention to provide apparatus of 
the character described which includes a movable latch head. 
connectable with each of the wellheads on the submerged 
platform for communicating the conduit means into the well 
connected with the wellhead. . 

It is a further object of the invention to provide apparatus of 
the character described including a latch head which is mova 

with the central well flow conductor associated therewith and 
portions of the latch head flow conductors and related control 
fluid tubings; w 

FIG. 7 is a view insection along the line 7-7 of FIG. 6 show 
ing the mechanism for rotating the latch head support arm; 
FIG.8 is an enlarged fragmentary view, partially in vertical 

section and partially in elevation, of the latch head locked in 
the upper end of one of the wellheads and particularly show 
ing the hydraulic mechanism for locking the latch head in 
place; 
FIG.9 is a view insection along the line 9-9 of FIG. 8; and 
FIG. 10 is a view insection along the line 10-10 of FIG.8. 
Referring to FIG. 1 of the drawings, a well-servicing system 

20 embodying the invention is supported on a submerged plat 
form 21 of a tower 22 having legs 23 driven along their lower 
end portions into the bottom 24 of a body of water 25. The 

a platform supports a plurality of spaced wellheads 30, FIGS.2, 
4, and 6, each communicating with a well 31 drilled into the 

45 
ble around a flow conductor connected from the surface intor. 
one of the platform-supported wellheads without disconnec 
tion of the flow conductor or latch head so that drilling or ser 
vicing operations may be carried out directly from the surface: 
in some of the wells while the apparatus of the invention is em 
ployed for servicing others of the wells. 

It is a further object of the invention to provide apparatus of 
50 

the character described which permits access to any selected 
one of a plurality of under-sea wells without disconnecting or " 
otherwise interfering with permanent flow conductor connec 
tions with each of such wells. " . . 

55 

It is a still further object of the invention to provide a 
preferred form of apparatus of the character described which 
includes a plurality of platform supported wellheads spaced in 
a circular configuration and a latch head movable on a rotata-. 
ble support arm to each of the wellheads. In accordance with a 
still further object of the invention, one particular embodi 
ment of the apparatus includes a bundle of flow conduits and 
control lines connected with the latch head and rotatable arm 
and twistable to a sufficient extent to permit the arm to move 
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65 
to any desired position of rotation while twisting the entire . 
bundle of control lines and flow conduits to the extent 
required for the desired positioning of the latch head support 
ar. 

Additional objects and advantages of the invention will be 
readily apparent from reading the following description of a 
device constructed in accordance with the invention and by:. 
reference to the accompanying drawings thereof, wherein: 

FIG. 1 is a schematic view in elevation and partially in sec-. 
tion of a system of subsea wells utilizing the apparatus of the 75 

- ocean bed or bottom:24 of the body of water. The wells 31 are 
drilled and completed by generally conventional procedures 
which may be carried out from a drilling ship 32 floating at the 
surface 2.5a of the water 25 and communicating with the plat 
form 21 through a conductor pipe 33 which houses the various 
necessary flow conductors, control lines, and the like, not 
shown, necessary to provide fluid communication and 
mechanical couplings to the wells for their drilling and 
completion. As is well known in the subsea drilling art the con 
ductor pipe may include a slip joint, not shown, to accom 
modate the system to the rise and fall of the drilling ship due 
both to wave action and changes in tide. The well-servicing 
and production system 20 supported on the tower 22 is con 
nected by means of a large conductor 34 to a production, ser 
vicing, and control station 35 supported on a surface platform 
40 of a second derrick or tower 41. The conductor 34, as ex 
plained in more detail hereinafter, provides a flow passage for 
produced well fluids to flow from the wellheads on the plat 
form 21 to the station 35 and also houses the various control 
fluid and well-servicing flow conduits required for operation 
of the well system 20. . 

In accordance with the invention, all produced fluids from 
the wells 31 flow from their wellheads through the conductor 
34 to the station 35 and the various functions performed by 
the well system 20 are remotely controlled from the station 
35. For example, the well system permits communication with 
any selected one of the wells for pumping well tools into and 
'from the wells from the control station and the well service 
system is shifted between selected wells by remote control 
from the control station. Further, the novel features of the 
well servicing system permit servicing of one or more wells 
while other wells are connected with the drilling ship 32 
through a conductor 33. 
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The general arrangement of the wellheads 30 on the plat 
form 2 is a spaced circular pattern as illustrated in FIG. 2. 
Referring to the specific details of one of the wellheads and its 
connection into the conductor 34 as illustrated in FIG. 6, each 
wellhead 30 is supported on a string of surface casing or con 
ductor pipe 42 which extends from just below the platform 21 
into the surface portion of the ocean bed or bottom 24. The 
lower end of the casing 42 may be connected into a mudline 
suspension system 43 which comprises tubing and casing han 
gar components together with the necessary valves for con 
trolling the tubing and casing annulus flow essentially at the 
mudline so that the well remains protected in the event of 
damage to the tubing and casing strings extending from the 
mudline to the platform 21. Such a mudline suspension system 
is disclosed and claimed in U.S. Pat. application Ser. No. 
704,855, filed Feb. 12, 1968, by Frank H. Taylor and Philip S. 
Sizer. Somewhat similar mudline equipment is also illustrated 
at pages 3873-3875 of the Composite Catalog of Oil Field 
Equipment and Services, 1968-1969, published by World 
Oil, Houston, Texas. A removable tubing hanger 44 is sup 
ported at the platform 21 in the wellhead 30 connected at its 
lower end with and supporting a pair of tubing strings 45 and 
50 which extend to the mudline suspension system for produc 
ing well fluids from at least two production zones penetrated 
by the well and also for providing a complete fluid flow circuit 
within the well for carrying out certain "pump down" well ser 
vicing procedures. The tubing hanger 44 is supported within 
the wellhead on a lower end shoulder surface 51 which en 
gages a matching upwardly facing shoulder surface 52 in the 
wellhead. The tubing hanger has a pair of spaced vertical flow 
passages 53 and 54 which communicate with the tubing strings 
45 and 50 respectively. A valve 55 is disposed in the flow 
passages 53 of the tubing hanger for controlling flow through 
such flow passage. Similarly, a valve 60 is disposed in the flow 
passage 54 of the tubing hanger. While the valves 55 and 60 
are illustrated schematically it is to be understood that these 
valves may be any suitable form of remotely controlled valve 
which may be moved between open and closed positions by 
hydraulic fluid pressure, electrical means, and the like. For ex 
ample, removable remotely controllable valves of the general 
type illustrated at pages 3821-3823 of the Composite 
Catalog of Oil Field Equipment and Services, supra, may be 
used to serve the functions of the valves S5 and 60. Other 
valves useful at these locations may be some of the "pump 
down" types which are pumped by fluid means into operating 
position and similarly removed. Such "pump down" valves 
may be introduced into the tubing hanger and removed from 
the hanger through the well servicing apparatus of the inven 
tion. General discussions of such techniques and equipment 
are found at pages 3870-3875 of the Composite Catalog of 
Oil Field Equipment and Services, supra. Valves of the 
wireline insertable and removable type may require the use of 
the drilling ship 32 coupled with the wellhead through the 
conductor pipe 33. 
Each wellhead 30 is connected with the conductor 34 

through flow lines 61 and 62 including flow control valves 63 
and 64, respectively. The flow line 61 communicates with the 
flow passage 54 in the tubing hanger through an annular 
groove 65 and a horizontal flow passage 70 in the tubing 
hanger. Similarly, the flow line 62 communicates with the 
other flow passage 53 of the tubing hanger through an annular 
groove 71 and a horizontal flow passage 72 of the tubing 
hanger. Seals 73, 74, and 75 are in spaced relationship along 
the tubing hanger to seal around the hanger within the well 
head above and below the annular grooves 65 and 71 in the 
hanger. When the valves 55 and 60 are closed, and valves 63 
and 64 open, well fluids produced through the tubing strings 
45 and 50 flow in the flow lines 61 and 62, respectively, into 
the conductor 34 where they intermingle and flow to the 
remote station 35 where they may be stored in tanks, either 
under water or on the platform, not shown, or may be handled 
in any other suitable manner such as by a flow line extending 
along the ocean bed from the platform to shore facilities. Each 
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of the wells on the platform 2 are similarly connected with 
the flow conductor 34 as illustrated in FIG. 6 so that the com 
bined well fluids from all of the wells connected into the tower 
22 are produced and intermingled through the conductor 34. 
Of course, if legal and other operating requirements neces 
sitate, individual flow lines could be connected with the vari 
ous wellheads to prevent such fluid intermingling. The valves 
63 and 64 may be remotely controlled by any suitable means 
from the control station 35 or they may be manually con 
trolled valves operated by a diver. 
The well-servicing system 20 includes a latch head 80 sup 

ported from an arm assembly 81 rotatably mounted along its 
inward end portion on the upper end of the conductor 34 
above the platform 21. The latch head releasably couples into 
any one of the wellheads 30, provides communication into the 
wellhead, and is movable by the remotely controlled arm 81 to 
any one of the wellheads on the platform. 
The latch head 80 is insertable into and removable from the 

upper end of the tubing hanger 44 of each wellhead 30 to pro 
vide communication through the tubing hanger with the well 
tubing strings 45 and 50 through the flow passages 53 and 54 
of the tubing hanger. Referring to FIGS. 8-10, the latch head 
includes an upper cylindrical body section 82 disposed con 
centrically within a lower cylindrical body section 83 having a 
lower end surface 84 supported on an internal upwardly facing 
shoulder surface 85 of the tubing hanger when the latch head 
is locked in operating position in the hanger as illustrated in 
FIGS. 6 and 8. The upper body section is secured with the 
lower body section by a lock ring 86 inserted through a slot 87 
in the lower section into alined annular recesses in the upper 
and lower sections. The lower body section 83 has a central 
section 90 of reduced wall thickness around a lower reduced 
portion 92 of the upper latch head body section and spaced 
therefrom defining an annular cylinder 93 within the latch 
head between its outer lower and inner upper sections. The in 
termediate portion 90 of the lower body section of the latch 
head is provided with a plurality of circumferentially spaced 
slots or windows 94 each having outwardly convergent side 
wall surfaces 94a for retaining a radially expandable and con 
tractible locking dog 95 in the slot. An annular piston 100 is 
slidably disposed in the annular cylinder 93 for expanding the 
locking dogs 95 to their outward locking position at which 
their outer portions are received within an internal annular 
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recess 101 of the tubing hanger 44 for locking the latch head 
in the upper end of the tubing hanger. The piston 100 has an 
enlarged upper end or head portion 102 disposed within the 
enlarged upper portion of the annular cylinder 93 while the 
reduced wall thickness of the annular piston below the head 
102 slides in the reduced lower portion of the annular cylinder 
behind the locking dogs 95 for expanding the dogs and locking 
them in the expanded positions. The piston has a downwardly 
convergent lower end surface 100a which engages an upper 
end downwardly and inwardly sloping surface 95a on each dog 
95 to cam the dog outwardly as the piston moves downwardly. 
Suitable seals as illustrated in FIG. 8 are provided in the annu 
lar piston and the upper and lower sections of the latch head 
body above and below the piston head 102 so that the piston 
head may be forced in both the upward and downward 
directions by fluid introduced from the station 35 through 
control line 103 above the piston head and 104 below the 
piston head. The fluid pumped into the annular cylinder 93 
through the control line 103 above the piston head 102 forces 
the piston downwardly to expand the dogs 95 for locking the 
latch head in operating position in the wellhead. Reduction of 
the pressure through the line 103 and pumping of fluid 
through the line 104 into the cylinder 93 below the piston 
head forces the piston head upwardly withdrawing its reduced 
lower wall portion from behind the locking dogs 95 so that 
they are free to move inwardly to their retracted released posi 
tions for withdrawal of the latch head from the wellhead. 
The body section 82 of the latch head has spaced vertical 

flow passages 112 and 13 which communicate with the flow 
passages 53 and 54, respectively, in the tubing hanger of the 



S 
wellhead when the latch head is locked in operating position 
in the wellhead. The flow passages 112 and 13 open through 
reduced nipple portions 114 and 115, respectively, formed on 
the lower end of the latch head and insertable into the upper 
end portions of the flow passages 53 and 54 of the well head 
tubing hanger. The nipples 114 and 115 are each provided 
with a suitable ring seal for sealing around the nipple within 
the tubing hanger. A pair of spaced vertical control fluid flow 
passages 120 and 121 are provided through the latch head 
body section 82 opening through identical spaced nipple por 
tions 122, FIG. 8, insertable in sealed relationship into cor 
responding control fluid flow passages, not shown, in the tub 
ing hanger 44 for directing control fluid to the valves 5S and 
60 so that the valves are remotely controlled for movement 
between their open and closed positions after inserting the 
latch head into the wellhead. The upper end of the tubing 
hanger 44 has an internal beveled annular surface 123 to 
guide the latch head into the wellhead so that exactalinement 
of the latch head with the vertical bore 124 opening into the 
tubing hanger is not required to insert the latch head into 
proper position in the tubing hanger. 
The latch head 80 is supported for a vertical arcuate move 

ment at the outer end of the arm.81 from an L-shaped boom. 
130 controlled by a hydraulic piston unit 131. The latch head 
is suspended from a pair of cables 132 which connect at their 
lower ends to a pair of lugs 133 threaded into opposite sides of 
the upper end portion of the latch head body section 82. The 
upper ends of the cables 132 are secured to a bifurcated or 
forked outer end portion 130a of the lever 130 comprising 
identical side panel portions each in the form of a conven 
tional "horse's head' of the type generally used in sucker-rod 
type pumps for oil wells. The pair of "horse's head" portions 
130a are spaced apart approximately the diameter of the latch 
head body so that each cable 132 is secured to a lug 134 en 
gaged in the upper end portion of the "horse's head' as shown 
in FIG.4A. Each "horse's head' has a continuous arcuate ver 
tical and lower edge surface 135 engaged by the cable 132 as 
the boom raises and lowers the latch head so that the latch 
head is lifted and lowered along a vertical line during its inser 
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conductors 65 and 170 and a plurality of control fluid 
tubings 171 are connected from the latch head into an annular 
fitting 172 secured through the top plate 81a of the arm 81 
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and the upper race 160 and supported for rotation in the fixed 
lower race 162. The fitting 72 is held in position by a clamp 
ring 73 secured by bolts 174 to the lower race 62 as seen in 
F.G. 6. Upper ball bearings 175 are disposed between the 
lowerface of the clamp ring 173 and an upper shoulder on the 
fitting 172, while, similarly, lower ball bearing 180 are 
disposed between a downwardly facing shoulder race on the 
fitting and an upwardly facing shoulder within the lower race 
162 so that the fitting 172 is rotatable relative to the fixed 
lower race 162 and clamp ring 173 as the arm 81 rotates rela 
tive to the conductor 34. Flow conductors 165a and 170a 
along with control fluid tubings 171a extend from the control 
station 35 through the conductor 34 and are connected into 
the lower end of the fitting 172 communicating with the cor 
responding conductors 16S and 170 and the control fluid 
tubings 17 for communicating the control station with the 
latch head through the conductor pipe 34. The bundle of flow 

25, 
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tion into and withdrawal from the wellhead. The arcuate sur 
face 135 is formed on a radius line drawn to the axis or center 
of rotation of a pivot pin 140 supporting the boom 130 from a 
bracket 141 at the outward end of the arm 81.The boom por 
tion 130b is connected at its free end by pin 142 to a bifur 
cated bracket 143 on the free end of the piston rod 44 of the 
hydraulic piston unit 131. The piston rod is connected within 
the cylinder 145 of the piston unit to a piston, not shown, hav 
ing a stroke of sufficient length to move the latch head lever 
130 between the positions illustrated in the solid and broken. 
line representations of the boom and latch head in FIG. 4 so 
that the latch head is fully insertable into a wellhead and is 
raisable vertically and along an arcuate path to a position 
which permits rotation of the control arm 81 to move the latch 
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head between wellheads. The cylinder 145 of the pistorias 
sembly is connected with control fluid lines 150 and 151 for 
communication of control fluid with the cylinder at its op 
posite ends for pumping the piston and piston rod inwardly 
and outwardly between end positions for raising and lowering 
the latch head. The lower end of the cylinder is pivotally 

60. 

secured on a bracket 145a to the arm 81 to allow the piston. 
unit to rock or pivot to the extent required for moving the 
boom portion 130b between the positions illustrated. The out 
ward end of the latch head control arm 8 is supported for cir 
cular movement on a wheel 152 mounted on an axle 153 con 
nected between bracket arms 154. The wheel 152 runs on a 
circular track 155 mounted along the top surface of the plat 
form 21. 
The inward end portion of the arm 81, FIG.6, is supported 

on a thrust bearing 159 having an upper race 160 supported . 
on tapered roller bearings 161, and a lower race 62 welded as 
a cap on the upper end of the conductor 34. The lower race 
162 has external annular upper teeth 163 and lower teeth 164 
for driving the arm 81 along its rotational path. A pair of flow 

65 

conductors 65 and 70 and control fluid tubings 171 are of 
semirigid tubular material so that they are readily supported 
together in a suitable manner extending in an arc between the 
fitting 172 and the latch head 80 so that there are no sharp 
turns particularly in the flow conductors 165 and 170 whereby 
well-servicing tools may be pumped through the flow conduc 
tors from the control station into the latch head. External an 
nular seals 182 seal around the fitting 172 within the lower 
race 162 to prevent leakage from within the conductor pipe 
34 upwardly and outwardly around the fitting. It is essential in 
this particular form of the invention that an effective seal be 
made by the rings 182 since each of the wells in the system 
produce directly into the flow conductor pipe 34. The conduc 
tors. 165a and 170a and tubes 71a of the bundle are of such 
extreme length between the fitting 172 and the station 35 in 
the conductor 34 that they readily twist enough to allow the 
arm 81 along with the fitting 172 to rotate sufficiently when 
moving the latch head between wells. 

: The latch head support arm 81 is rotated between positions 
for servicing the various wells by one preferred form of drive 
mechanism illustrated in FIG. 7 secured within the side wall 
panels 81b and 81c of the arm 81 and engageable with the an 
nular gear teeth 163 and 164 around the lower race 162. A 
hydraulic piston unit 190 supplied with fluid under pressure by 
lines 191 and 192 is secured on the inner face of the side panel 
81c of the support arm. A ratchet 193 on the piston rod 194 of 
the piston unit is engagable with the lower annular gear teeth 
164 for moving the control arm in a clockwise direction. A 
locking latch 195 is pivotally supported in alinement with the 
upper gear teeth 163 and biased toward the teeth by a spring 
200. A hydraulic piston unit 201 supplied by fluid lines 202 
and 203 has a head 204 secured on its piston rod for engaging 
the latch 195 to move the latch from locking contact with the 
teeth 163 and holding it at an unlocked position. Similarly, a 
hydraulic piston unit 210 is secured along the inner face of the 
other side panel 81b. of the arm 81 and is supplied with 
hydraulic fluid by control lines 2 and 212. The hydraulic 
unit 210 has a piston rod 213 supporting a ratchet 214 engaga 
ble with the upper ring of gear teeth 163 for moving the con 
trol arm in a counterclockwise direction as viewed in FIG. 7. 
A latch 220 is pivotally supported in alinement with the lower 
row of annular gear teeth 64 and biased toward the teeth by a 
spring 221a. The latch 220 is movable to an unlocked position 
disengaged from the gear teeth by a hydraulic piston unit 22 
supplied with hydraulic fluid through lines 222 and 223. The 
piston rod of the piston unit 221 is provided with a head 224 
for engaging the latch 220 to move it against the spring 22ia 

70 

75 

to the release or unlocked position. 
The latch head support arm 8 is rotated on the thrust bear 

ing in a clockwise direction as viewed in FIG. 7 by retracting 
the ratchet 214 by means of hydraulic fluid introduced 
through the line 212 into the hydraulic piston 210 to disen 
gage the ratchet from the upper gear teeth 163 while the 
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piston rod of the hydraulic piston unit 201 is extended by 
pumping fluid through the line 203 to pivot the latch 195 out 
of engagement with the upper gear teeth 163 to release the 
arm for clockwise movement. The ratchet 193 is then re 
peatedly extended and retracted engaging the lower teeth 164 
forcing the arm 81 clockwise relative to the gear teeth with the 
latch 220 biased inwardly by its spring 221a snapping from 
tooth to tooth as the support arm moves relative to the gear 
teeth thus locking the arm against counterclockwise move 
ment at each tooth engaging position of the ratchet. When the 
arm is at the desired rotational position, the ratchet 193 is 
locked in engagement with the teeth 164, the latch 195 is 
released and the ratchet 214 is extended to engage the upper 
gear teeth so that the arm is locked against movement in either 
direction. 
When counterclockwise movement of the arm 81 as viewed 

in FIG. 7 is desired, the latch 220 is moved to an unlocked 
position against its spring 221a by the head 224 of the piston 
assembly 221, the ratchet 193 is retracted by means of the 
piston unit 190, and the ratchet 214 is repeatedly extended 
and retracted engaging the annular teeth 163 to move the arm 
81 in a counterclockwise direction. As the arm rotates the 
latch 195 snaps against its spring 200 from tooth to tooth so 
that it remains engaged with the gear teeth 163 and will hold 
the arm against any tendency to swing clockwise while it is 
being moved counterclockwise by the ratchet 214. When the 
arm has been rotated to the desired position at which the latch 
head is alined with a selected wellhead, the ratchets and 
latches are locked to hold the arm in position. 
The various fluid lines to the ratchet and latch piston units 

for positioning the arm 81 are included with the bundle of flow 
conductors and control fluid lines connected through the 
fitting 172 to the remote production and well-servicing con 
trol station 35 so that the arm rotating mechanism is remotely 
operable from the station 35. 

It is essential that the rotational position of the arm 81 on 
the platform 21 relative to the wellheads 30 be indicated at all 
times, both for the purpose of knowing which well is con 
nected with the latch head when servicing a well and for 
properly guiding the arm and latch head to any selected one of 
the wells for connecting into and servicing such well. A 
preferred form of apparatus for determining the arm position 
is illustrated schematically in FIGS. 3, 6, and 7. A suitable 
synchro generator motor system is connected between the 
arm and the control station including a synchro generator 230 
mounted on the arm 81 and coupled with the race 162 and a 
repeater or synchromotor 231 at the control station 35. The 
synchrogenerator is driven by a pinion gear 232 which meshes 
with external annular gear teeth 233 formed around the lower 
race 162 between its driving gear teeth 163 and 164. The 
generator is connected by conductors 234 to the synchro 
motor 231 which drives a suitable dial indicator representing 
the positioning of the arm 81. The conductors 234 are secured 
with the flow conductors 165 and 170 and the control fluid 
tubes 171 extending from the tower platform 21 through the 
conductor 34 to the control station. 
The arm position indicator system may be any one of a 

number of known systems adaptable to position indication, 
generally referred to as "synchro systems' where a.c. power is 
employed and under the terminology "selsyn systems' where 
d.c. power is used. In general, in such systems the generator, 
such as the generator 230 in the present system, is moved by 
the element or component whose position is to be indicated 
and the movement of the generator is tracked or repeated by 
the motor, 231 in FIG. 3, so that a remote indication of posi 
tion is readily available. Suitable systems which may fulfill the 
desired tracking or indicator function are described and illus 
trated at pages 139-163 of The Manual Of Electromechani 
cal Devices by Douglas C. Greenwood, McGraw-Hill Book 
Company, 1965. 
Where the wellhead platform 21 is within the working depth 

of divers it will be apparent that the assistance of a diver may 
be employed for the proper positioning of the latch head and 
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8 
its supporting arm 81. A still further type of available equip 
ment which may be used to properly position the latch head is 
closed circuit television including a camera with the necessary 
lights mounted on the support arm and viewing apparatus 
mounted at the control station 35. Other possible mechanisms 
for indicating the position of the arm, particularly where a 
substantial number of wellheads are supported at the platform 
21, may include driving gears having teeth equal to or a multi 
ple of the number of wellheads and suitable apparatus for 
determining which of the teeth are engaged by the ratchets 
connected with the piston units 190 and 210. 
Some degree of inaccuracy of the positioning of the outer 

end of the arm 8 and the latch head 80 relative to the well 
heads may be tolerated depending upon the size of the sloping 
entry surface 123 at the upper end of the tubing hanger 44 in 
an wellhead relative to the size of the lower end and its guide 
surfaces on the latch head. If desired, the upper end of the tub 
ing hanger may be enlarged and provided with a relatively 
large funnel-shaped guide element which would permit ap 
preciably more latitude in the positioning of the latch head 
over the wellhead for entry of the latch head into its locked 
position at the upper end of the tubing hanger. 

All of the flow conductors 165a and 70a, the control fluid 
tubings 171a, and the electrical conductors from the synchro 
generator 230, along with the control fluid tubings to the drive 
mechanism for the arm 81, extend through the conductor 34 
to the platform 40 of the control station 35 where they ter 
minate in various equipment such as pumps, manifolds, instru 
mentation panels, control valves, liquid tanks, and the like for 
controlling the functions of the latch head and its support arm 
and the loading and unloading of the "pump down' tools in 
troduced into and withdrawn from the wellheads through the 
latch head. Typical equipment of this nature is schematically 
illustrated and discussed at pages 3872-3873 of the Com 
posite Catalog of Oil Field Equipment and Services, supra. 
The location of as much of the well-servicing and related con 
trol equipment as possible on the platform 40 at the control 
station minimizes the very expensive and time-consuming 
procedures of the returning of a drilling ship and related 
equipment to a well after the well is completed and placed in 
production. 
The well-servicing system 20 is operated generally in the 

following manner to gain access to and service any one of the 
wells connected with the platform 21. After the wells have 
been drilled and completed by means of the drilling ship 32, 
and the well-servicing system has been connected in opera 
tional relationship between both of the platforms, the typical 
wellhead at the platform 21 is arranged as shown in FIG. 6, ex 
cept that the latch head 80 is not locked in the position shown. 
The valves 55 and 60 of each wellhead are at their closed posi 
tions and if the well is producing through either or both of the 
flow lines 61 and 62, the appropriate valves 63 and 64 are 
open permitting the produced well fluids to flow from the well 
into the flow conductor 34 in which they intermingle and flow 
to such production storage and processing facilities as may be 
connected with the remote station 35. 

During the production of the wells through their wellheads 
30, when no well servicing is required, the latch head 80 may 
be coupled into a wellhead so long as the valves 55 and 60 of 
the head are closed. The latch head may also be supported, 
when inactive, either at the position represented by the 
broken lines in FIG. 4 or at its lower position suspended above 
the platform between wellheads. 
When a particular well is to be serviced with the well-servic 

ing system 20 of the invention, the first step in the servicing 
procedure is the coupling of the latch head 80 into the upper 
end of the tubing hanger 44 of the wellhead of the particular 
well to be serviced. Presuming the desired well to be serviced 
is one other than the one above which the latch head is sup 
ported in FIG. 2, the arm 31 supporting the latch head is 
rotated in the desired direction by manipulation of the ap 
propriate ratchet 193 or 214 and the locking latch 195 or 220, 
as previously discussed. The exact position of the arm and thus 



9 
the relation of the latch head to the desired wellhead is ob 
served at the control station.35 on the indicator of the synchro 
motor 231. The pressure of the control fluids supplied to the 
arm positioning apparatus is controlled from the station 35 
until the latch head is determined to be above the well in 
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question. During the movement of the latch head between 
wells, pressure in the line 151 to the piston unit 131 is relieved 
while pressure is exerted through the line 150 to the piston 
unit lifting the boom 130 and the latch head to the position 
shown in broken lines in FIG. 4. Due to the pivotal support of 
the latch head from the "horse's head' members 130a, the 
latch head remains vertical when supported at its raised posi 
tion. When the latch head is above the desired wellhead, the 
control arm 81 is locked by means of the ratchets and locking 
latches as previously discussed and the control fluid pressure 
supplied to the piston unit 131 is adjusted to pivot the boom to 
lower the latch head into the upper end of the tubing hanger 
44 of the wellhead. The pressure is relieved in the control line 
103 leading to the latch head while the fluid pressure is raised 
in the line 104 connected into the latch head below the annu 
lar piston head 102. The locking dog control piston 100 is 
raised to its upper end position at which the locking dogs 95 
are free to move inwardly. The lower end shoulder surface 84 
on the latch head engages the upper end 123 of the tubing 
hanger guiding the latch head into the bore 124 of the hanger. 
If the latch head is slightly vertically misaligned from the tub 
ing hanger, it is readily guided into place by virtue of the shape 
of the upper end of the tubing hanger and the lower end of the 
latch head. As the latch head is lowered it remains in the verti 
cal position moving along a vertical axis line which permits its 
straight entry into the tubing hanger because of the arcuate 
edge surfaces 135 along which the cables 132 supporting the 
latch head are guided as the boom 130 lowers the latch head. 
Straight entry into the tubing hanger is essential to avoid bind 
ing or wedging action between the latch head and the tubing 
hanger. As the latch head is lowered the beveled lower edge 
surfaces of the locking dogs 95 engage the beveled upper end 
surface 123 of the tubing hanger to cam the locking dogs in 
wardly to their fully retracted positions since the annular 
piston 100 is at its upper position allowing complete retraction 
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fitting 172 and the corresponding conductors 165 and 170 
into the well through the wellhead and returned to the control 
station through the other flow conductor. With this well 
system arrangement, a multiplicity of well-servicing functions 
may be performed from the control station 35. For example, 
the well may be treated by supplying fluids into it through one 
of the flow conductors while returning fluid to the control sta 
tion through the other flow conductor. The various techniques 
carried out with "pump down" tools may be practiced in the 
well. A "pump down" tool train is inserted at the control sta 
tion into a manifold, not shown, and by manipulation of the 
pump. and control apparatus at the control station, the tool 
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of locking dogs. The latch head moves downwardly due to its . 
own weight and the weight of the related apparatus connected 
with it including the conduits. 165 and 170 and the various 
control lines. The nipples 112, 114, and 122 at the lower end 
of the latch head are inserted into the upper ends of the cor 
responding flow passages of the tubing hanger to the positions 
illustrated in F.G. 6. 
When the latch head is fully inserted, into the well head, as 

shown in FIGS. 4, 6, and 8, the fluid pressures applied to the 
annular piston. 100 through the lines 103 and 104 are manipu 
lated to displace the piston downwardly to the lower end posi 
tion illustrated in FIG. 8 expanding the locking dogs 95 out 
wardly into the internal annular recess. 101 of the tubing 
hanger thereby locking the latch head in the hanger so that 
fluid pressure may be applied through the latch head into the 
wellhead. The pressure within the annular cylinder 93 above 
the annular piston locking the dogs 95 outwardly may be re 
lieved as the piston will remain at its lower end position hold 
ing the locking dogs expanded during the servicing of the well 
through the latch head. The valves 63 and 64 are closed to iso 
late the wellhead from the conductor 34 during the servicing 
of the well, 

Pressures are then applied in the control fluid conducted to 
the wellhead through the pair of the lines 171 connected into 
the flow passages 120 and 121 of the latch head to open the 
valves 55 and 60 in the tubing hanger so that the flow conduc 
tors 165 and 170 may communicate through the wellhead with 
the tubing strings 45 and 50 supported from the tubing hanger. 
The tubing strings 45 and 50 are interconnected within the 
well by suitable crossover apparatus as shown at page 3871 of 
the Composite Catalog of Oil Field Equipment and Service, 
supra. Fluids may now be circulated from the control station 
35 through one of the flow conductors 165a and 170a, and the 
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train is displaced through one of the flow conductors 165a or 
170a with fluid returns passing through the other of the flow 
conductors from the well back to the control station. The tool 
train is pumped through the flow conductor within the con 
ductor 34, through the looped configuration of the flow con 
ductors running from the fitting 172 to the latch head, through 
the latch head and the tubing hanger 44 into the well and 
downwardly to the desired location within the well. In ac 
cordance with known "pump down" procedures, the well tool 
and the tool train may be returned along the same route to the 
control station 35 from the well. 
When the desired well-servicing operation has been 

completed the latch head may be released from the particular 
well serviced and moved to another well requiring similar well 
servicing. After the well tools have been retrieved from the 
well and returned to the control station 35, the valves 55 and 
60 in the tubing hanger are closed by adjustment of the fluid 
pressure in the lines 171 leading to the valves; and if the well is 
to be put back on production, its valves 63 and 64 are opened 
to redirect the well fluids into the flow conductor 34. The 
pressure in the lines 103 and 104 are adjusted to lift the annu 
lar locking piston 100 to its upper end position raising the 
piston skirt from behind the locking dogs 95 so that they may 
be contracted inwardly to release the latch head from the tub 
ing hanger. The pressure is adjusted in the piston unit 131 
through the lines 150 and 151 to retract the piston rod 144 
raising the latch head to the broken-line position illustrated in 
FIG. 4. As the latch head is lifted, the engagement of the 
beveled upper outer surfaces of the locking dogs 95 acting 
against the upper surface of the annular groove 101 cams the 
locking dogs inwardly to their release positions freeing the 
latch head from the tubing hanger. The latch head is then fully 
withdrawn from the wellhead and lifted upwardly and in 
wardly relative to the end of the arm 81 to a position at which 
it is movable to any other well head on the platform. 
With the latch head at its raised position, the arm 81 is 

rotated either clockwise or counterclockwise to the next well 
to be serviced. The arm is moved in the direction which 
requires the least travel distance to reach the well to be ser 
viced. A particularly advantageous feature of the well-servic 
ing system 20 is that the latch head is movable at its raised 
position to any other wellhead without interference with a 
conductor which may be connected with an intervening well 
for drilling or reworking the well. For example, the drilling 
ship 32 may be coupled by the conductor 33 with a wellhead 
on the platform 21 thereby providing a vertical, tubular con 
duit on the upper end of the wellhead which is bypassed by the 
raised latch head due to its upward and inward location for 
moving the latch head to wells on either side of the connected 
conductor 33. In rotating the arm 81 between wells, the con 
ductors 165a and 170a along with the control fluid tubes 71a 
and any other conduits, power conductors, and the like in 
cluded in the bundle extending between the fitting 172 
through the conductor 34 to the control station 35, are rotated 
with the arm and thus twisted to the degree that the arm is 
rotated. It is therefore desirable that the arm be rotated no 
more than one revolution to minimize the twisting of the vari 
ous conductors in the conductor 34. Preferably, a suitable 
stop, not shown, is secured on the platform 21 to prevent the 
movement of the arm 81 more than 360'. Obviously, when 
such a stop is used, it may occasionally be necessary to move 
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the arm a substantial distance to travel between nearby wells 
on opposite sides of the stop. Such inconvenience, however, is 
preferred to excessive twisting of the conduits within the con 
ductor 34 which may damage them requiring substantial time 
and cost for repairs. 
One form of well device which may be used in "pump 

down" procedures for moving a well tool from the control sta 
tion through the latch head into the well to which the latch 
head is connected and returned to the control station is a 
pumpable seal device shown in U.S. Pat. No. 3,318,605, is 
sued May 9, 1967 to Norman F. Brown. One or more of the 
seal units shown in the patent are coupled with a well tool for 
pumping the well tool along the desired flow passages such as 
the conductor 165 or 170 responsive to fluid pressure applied 
to the device from the control station. A tool which may be 
used in conjunction with a pumpable seal unit as shown by 
Brown is a fluid pressure actuated operator tool shown in U.S. 
Pat. No. 3,378,080, issued Apr. 16, 1968 to John V. Fredd. 
The tool shown in the Fredd patent may be used in "pump 
down" procedures for both installing well devices in and 
removing well devices from a landing nipple connected in a 
flow conduit such as the tubing 45 or 50 in one of the wells 30 
in the system of the present invention. A system of gas lift 
valves adapted to be installed and removed by a "pump down' 
system which is compatible with the present system of inven 
tion such that the valves could be installed in any one of the 
wells, if properly equipped, from the remote control station is 
illustrated and described in U.S. Pat. No. 3,334,690, issued 
Aug. 8, 1967 to H.U. Garrett. Other available forms of tools 
and techniques for remote tool installation and well-servicing 
are available. 
Numerous modifications will be apparent in various subas 

semblies of the well-servicing system of the invention. For ex 
ample, the arm 81 may be driven around the platform in its 
rotational path by the supporting wheel 152 on its track 155. 
Such an arrangement would include a driving motor con 
nected with the shaft 153 of the wheel and to achieve more 
positive driving action a rack and pinion arrangement may be 
provided by teeth formed along the top surface of the rail 155 
with meshing peripheral teeth in the surface of the wheel 152. 
Another form of apparatus for rotating the arm 81 may in 
clude a gear and pinion arrangement between the inward end 
of the arm substantially in the location of the apparatus illus 
trated in FIG.7 providing the annular side surface of the lower 
race 162 with annular gear teeth similar to those illustrated 
which mesh with one or more driving pinion gears secured 
with the arm whereby the rotation of the pinion gears drive the 
arm relative to the fixed annular gear. 
While the remote control station 35 is shown as a fixed 

tower and it is suggested that such a station may similarly be 
located on land, it will be recognized that a still further form of 
control station for remote communication with the wells 
through the latch head is a floating type station carrying facili 
ties for control of the latch head and the pumping of tools to 
and from the wells. Such a station is buoyantly supported 
either at the surface or at a near surface depth below shipping 
and lanes and wave action but reachable by surface supported 
means such as a ship. In the event of use of a floating control 
station it may be preferred that the production facilities con 
nected with the wells be independent of the control station 
such as by extension of production flow lines to ocean bottom 
gathering facilities or along the ocean bottom to the shore 
with the lines communicating from the control station to the 
latch head extending through the water or along the bottom 
independently of the production line conductors. 
The service lines or conduits 165 and 170 connected into 

the latch head have been discussed principally in terms of 
their use in servicing the wells in the system by procedures in 
cluding pump down techniques and the flowing of well-treat 
ing fluids to and from the wells in the conduits. Other func 
tions which may be performed by the well system of the inven 
tion include production tests on the wells. Such tests include 
the flowing of the well fluids or products from the wells to the 
control station for analyzing the character of fluids present in 
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12 
the earth structures surrounding the wells. Since such produc 
tion tests require flowing the well fluids from the formations 
through the well-servicing conduits, it is possible that sand, 
paraffin, and other foreign materials may damage or clog one 
or more of the lines which could impair the system for further 
well treatment and may necessitate shutting down the primary 
functions of the system until the lines have been cleared or 
repaired. A further problem inherent in considering the 
availability of the system for production testing is that the ser 
vicing of a well by pump down methods may require from 1 to 
3 days which would thus preclude the availability of the equip 
ment during such period for production testing. In order to 
overcome both the problems of equipment availability and 
possible damage to the system by production testing, it may be 
desired that duplicate components of the system be provided 
to permit simultaneous servicing by pump-down methods and 
production testing, such procedures, of course, being carried 
out in different wells in the system at the same time. For exam 
ple, duplicate servicing conduits corresponding to the con 
duits 165 and 170 along with a duplicate latch head 80 may be 
included in the system, the two latch heads being supported in 
side-by-side relationship at the end of the arm 81. This ar 
rangement would make available one flow system for well test 
ing and a separate flow system for pump-down procedures, 
though it would be evident that by virtue of their support from 
the single arm 81 they would not be available for simultaneous 
operation. The problem of simultaneous operation, however, 
may be solved by utilizing such duplicate flow conduits and 
latch heads along with a duplicate arm 81 supported in a 
stacked relationship with the arm illustrated. The use of 
duplicate arms requires placing the arms at different levels or 
elevations along a common axis of rotation with the central 
bearings and related components being stacked on the conduit 
34 in the general arrangement shown in FIG. 6. The use of 
duplicate arms would also require duplicate control equip 
ment and related apparatus so that each arm is operable inde 
pendently of the other. The bundle of conduits and control 
fluid tubes for each of the arms would be positioned officenter 
which is easily accomplished due to their flexibility and thus 
would permit them to be readily turned or twisted to the ex 
tent necessary to reach any one of the wells in the system with 
the arm. Such duplicate equipment has the further advantage 
of providing an available spare in the event of the failure of 
one of the arms which, as a result, would provide substantial 
savings in both time and money in the event of equipment 
failure. 

It will be evident from the foregoing description that a new 
and improved system for servicing a plurality of wells located 
particularly at under water sites from a remotely located cen 
tral service and control station has been described and illus 
trated. It will be evident that the well system includes a latch 
head or flow coupling adapted to be releasably connected into 
any one of a plurality of wellheads supported on a submerged 
platform for selectively communicating with any one of the 
wellheads thereby providing controlled fluid flow from the 
remote station into each such well head to permit well-servic 
ing operations to be carried out in each well including in 
troducing and retrieving pumpable well tools from the remote 
station. It will be further evident that well-servicing operations 
may be carried out within one well from the remote station 
while drilling or workover operations are being performed in 
one or more of the other wells in the system served by the ap 
paratus of the invention from other facilities such as a ship 
located above the wellhead platform. The control of the vari 
ous functions of the well apparatus is effected from the remote 
station including termination of production from a well, ser 
vicing the well, and returning the well to production status. 
The foregoing description of the invention is explanatory 

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 in 
vention. 

I claim: 
1. A system for communicating with any selected one of a 

plurality of wells having wellheads arranged in a predeter 
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mined geometrical pattern comprising: flow coupling means 
connectable for communication with any one of said well 
heads; means for supporting said flow coupling means for 
movement along a defined path of said predetermined 
geometrical pattern between said wellheads; and means from 
a remote location providing fluid communication with said 
flow coupling means. 

2. A system as defined in claim 1 wherein said means for 
communication with said flow coupling means is adapted to 
pumping well tools into each of said wells from said remote lo 
cation and returning said tools to said remote location. 

3. A system as defined in claim 2 including means at said 
remote location for, controlling the movement of said flow 
coupling means with respect to said wells for selectively con 
necting said coupling means with any one of said wells. 

4. A system as defined in claim 3 wherein said wells have 
submerged wellheads. 

5. A well system as defined in claim 4 wherein each of said 
wellheads is provided with valve means remotely controllable 
from said remote location for controlling communication 
from said flow coupling means through each said wellhead 
into the well connected thereto and into production fluid flow 
means from each of said wells. 

6. A well system wherein fluid communication is provided 
from a control station to any selected one of a plurality of 
wells comprising: a wellhead connected with each of said 
wells; the wellheads for said wells being disposed in a 
predetermined geometrical pattern; at least one tubing string 
supported in each well from the wellhead connected thereto; 
at least one production fluid flow conductor connected with 
each wellhead; valve means in each wellhead for directing well 
fluids from the tubing string supported from said wellhead into 
the production fluid flow conductor connected with said well 
head; a flow coupling supported for movement relative to the 
wellheads and releasably lockable with each of the wellheads, 
said flow coupling having a flow passage communicatable 
through each wellhead with the tubing string connected 
thereto when said coupling is secured with the wellhead; 
means for supporting said flow coupling for movement along 
said geometrical pattern of said wellheads from any one of 
said wellheads to any other one of said wellheads; a control 
station spaced from said wellheads; a well-servicing flow con 
ductor extending from said control station to said flow 
coupling for pumping well tools between said control station 
and any one of the wells coupled with said flow coupling; and 
control means at said control station connected with said flow 
coupling and each of said wellheads for controlling said valve 
means of said wellhead, for connecting said flow coupling with 
and releasing said coupling from each of said wellheads, and 
for actuating said means for supporting and moving said flow 
coupling between said wellheads. 

7. A well system as defined in claim 6 wherein said well 
heads are supported at an underwater location. 

8. A system as defined in claim 7 wherein said control sta 
tion is supported at water level. 

9. A system as defined in claim 7 wherein said control sta 
tion is on a fixed platform. 

10. A well system as defined in claim 7 wherein said control 
station is floating. 

11 A well system as defined in claim 7 wherein a production 
fluid flow conductor is connected from said control station to 
said wellheads for flow of well fluids to said control station and 
for housing said well-servicing flow conductor and control 
conductors extending to said wellheads and said flow coupling 
from said control station. 

12. A well system as defined in claim 6 wherein said flow 
coupling means is movable from one wellhead to another well 
head around an intervening wellhead while said intervening 
wellhead is connected with a conductor pipe for servicing the 
well connected thereto independent of said flow coupling. 

13. A well system for selectively communicating with any 
one of a plurality of wells from a remote control station for 
pumping well tools into and retrieving said well tools from any 
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one of said wells from said control station comprising: a plu 
rality of wellheads supported at an underwater production 
platform in a substantially circular pattern; each of said well 
heads supporting at least one tubing string in the well con 
nected with said wellhead; a production fluid flow conductor 
connected with each wellhead communicating with the tubing 
string connected thereto; valve means in each said production 
fluid flow conductor for controlling the flow of well fluids 
from said wellhead through said flow conductor; valve means 
in each said wellhead for controlling flow through said well 
head to the tubing string connected thereto and for diverting 
well fluid flow through said wellhead into the production fluid 
flow conductor connected thereto; a control station spaced 
from said underwater platform; a conductor pipe extending 
from said control station to said submerged platform and con 
nected at said submerged platform with each of said produc 
tion fluid flow conductors from each of said wellheads for 
flowing production fluids from each of said wellheads to said 
control station; a flow conducting latch head releasably con 
nectable into each of said wellheads and movable between 
said wellheads along said submerged platform to provide fluid 
communication through each of said wellheads into the tubing 
string supported therefrom; support arm means rotatably sup 
ported on said submerged platform connected at an outer end 
portion with said latch head for movably supporting said latch 
head for movement in a circular path between said wellheads; 
means rotatably supporting the inward end of said control arm 
on said platform; means for rotating said arm for moving said 
latch head between said wellheads; means connecting said 
outer end portion of said arm and said latch head including 
means for raising and lowering said latch head relative to each 
of said wellheads for inserting said latch head into and 
withdrawing said latch head from each of said wellheads; latch 
means included in said latch head for releasably connecting 
said latch head with each of said wellheads; a flow conductor 
connected with said latch head extending to said remote con 
trol station for conducting well tools between said control sta 
tion and said latch head whereby said tools are pumped from 
said control station through said latch head and each said well 
head into the tubing string of each of said wells and pumped 
from said tubing string back through said wellhead and said 
latch head to said remote control station; control means at 
said control station connected with each said wellhead, said 
latch head, and said means supporting said latch head and said 
arm for controlling the functions of said arm and said latch 
head and the valve in each said well head and indicating the 
position of said arm whereby said latch head is directed to any 
selected one of said wellheads from said remote control sta 
tion. 

14. A well system as defined in claim 13 wherein said means 
for rotating said arm is positioned at the inward end of said 
2. 

15. A well system as defined in claim 13 wherein said means 
for rotating said arm is located at and coupled with the outer 
end portion of said arm. 

16. A well system as defined in claim 13 including at least 
two tubing strings supported in each of said wells from the 
wellhead connected thereto and at least two well-servicing 
fluid flow conductors connected between said latch head and 
said control station whereby fluid pumped from said control 
station through one of said conductors and said latch head 
into any one of said wells is returned from said well through 
said latch head to said control station in the other of said flow 
conductors. 

17. A well system for communicating with a plurality of un 
derwater wells for servicing the wells from a remote control 
station including pumping well tools into and out of the wells 
from the control station comprising: an underwater work plat 
form; a plurality of wellheads supported at said underwater 
platform, each said wellhead being connected by a conductor 
pipe to a well drilled into the bottom of the water; a tubing 
hanger supported in each said wellhead; a pair of tubing 
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strings connected with each tubing hanger extending through 
said conductor pipe into the well communicating therewith; 
each said tubing hanger having flow passage means commu 
nicating with the tubing strings connected thereto; valve 
means in each said tubing hanger associated with said flow 
passage means in said hanger for controlling fluid flow into 
and from each said tubing string connected with said tubing 
hanger, said valve means being adapted to be remotely con 
trolled; a control station spaced from said underwater plat 
form; a flow conductor connected from said underwater plat 
form to said control station; a pair of flow lines connected 
between each of said wellheads and said flow conductor com 
municating through the tubing hanger of the wellhead con 
nected thereto into the tubing strings connected with said tub 
ing hanger; valve means in each flow line between each well 
head and said flow conductor to said control station for con 
trolling well fluid flow from each wellhead and for isolating 
each wellhead from said flow conductor; said wellheads being 
supported at said underwater platform in a substantially circu 
lar pattern, each of said wellheads opening upwardly whereby 
said wellhead is accessible from above said platform; support 
arm means rotatably mounted above said underwater platform 
substantially at the center of said well pattern and having an 
outward end extending toward said wellheads; means con 
nected with said arm for rotating said arm on said platform for 
positioning the outward end of said arm in alinement with any 
one of said wellheads; conductor means extending from said 
rotating means for said arm to said control station for remote 
ly controlling the rotation of said arm from said control station 
including means for indicating the rotational position of said 
arm at said control station; a latch head flow coupling sup 
ported at the outward end of said arm for movement relative 
to the wellhead alined with the end of said arm whereby said 
latch head is moved into and coupled with said wellhead and 
when uncoupled is moved upwardly and inwardly relative 
thereto whereby said latch head is movable to bypass any one 
of said wellheads in said pattern coupled with other facilities 
for well servicing independently of said latch head; means 
connected between said arm and said latch head for moving 
said latch head relative to said wellheads; latch means in said 
latch head for releasably locking said latch head in any one of 
said wellheads; conductor means from said control station to 
said latch head for controlling the position of said latch head 
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and controlling said latch means of said latch head from said 
control station; said latch head being provided with flow 
passage means for fluid communication through a well hanger 
into the tubing strings in a well connected with said well 
hanger for servicing said well through said latch head and said 
tubing strings including pumping well tools into and out of said 
tubing strings through said latch head; said latch head having 
flow passage means communicating with said valve means of 
the tubing hanger of a wellhead coupled with said latch head 
for communicating control fluid through said latch head to 
said valve means whereby said valve means of said tubing 
hanger is remotely controlled through said latch head; con 
ductor means extending from said latch head to said remote 
station for controlling said valve means of each tubing hanger 
coupled with said latch head; a pair of well-servicing flow con 
ductors connected from said control station to said latch head 
for directing well servicing fluids and well tools through said 
latch head and the tubing hanger of a wellhead coupled 
thereto into the tubing strings of the well communicating with 
the wellhead and returning well servicing fluid and well tools 
from said well to said control station through said wellhead 
and said latch head, said pair of flow conductors extending 
through the inward end of said control arm and through said 
flow conductor to said control station for directing well servic 
ing fluids and tools from said control station to and from a well 
connected with said latch head; and means at said control sta 
tion for pumping well servicing fluids and well tools to and 
from said latch head from said control station. 

18. A well system as defined in claim 17 wherein said con 
trol station is supported on a platform, mounted at a location 
above the surface of the water spaced from said underwater 
platform. 

19. A well-servicing system as defined in claim 17 wherein 
said flow conductor from said control station to said un 
derwater platform extends above said underwater platform 
and said arm is rotatably mounted at the inward end thereof 
on said flow conductor above said underwater platform. 

20. A well-servicing system as defined in claim 19 including 
a plurality of said latch heads and said conductor means and 
said well-servicing flow conductors connected with each of 
said latch heads providing duplicate systems for servicing and 
testing wells from said control station. 


