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3,191,695 
RETHOD 6F DRILLENG AND LOCATKNG 

AN UNDERWATER WELL 
William F. Bates, Arcadia, and Raymond A. Maiott, 

Fullerton, Caii?, assignors to Shell Oil Company, New 
York, N.Y., a corporation of Delaware 

Filed Sept. 28, 1962, Ser. No. 226,880 
9 Claims. (Cl. 175-15) 

This invention is related to the underwater drilling of 
oil and gas wells and pertains more particularly to meth 
ods for establishing contact with a hole drilled in the 
ocean ?oor and for subsequently installing a foundation 
pipe string in the hole and/or continuing drilling 
operations. 
During recent years, the continued search for oil has 

resulted in developing methods and apparatus for drilling 
underwater wells 'at locations where the water may 
range from 100 to 1500 feet or more in depth. In these 
locations it is customary to position the wellhead at a 
considerable distance below the surface of the water, 
preferably on the ocean ?oor, so that it is not a hazard to 
the navigation of ships in the area. One method of drill 
ing and completing wells in this manner is described in 
copending patent application, Serial No. 830,538, ?led 
July 30, 1959, and entitled “Underwater Well Comple 
tion Method.” 
One of the most important operations in the drilling 

of an underwater well is that of starting the well and 
installing the conductor or foundation pipe in the ocean 
floor. This operation may be carried out in any one of 
several ways, one of which is described in US. Patent 
2,929,610 which issued March 20, 1960 to H. Stratton. 
In the described method of the patent, a drill bit drills 
a hole in the ocean ?oor slightly larger in diameter than 
the diameter of the well conductor or foundation pipe 
which is subsequently slipped down along the drill pipe 
and into the hole during which time drilling ?uid is 
pumped down the drill pipe and up the outside of the 
foundation pipe. 

This method is limited somewhat in its application in 
that in order to slip a foundation pipe down over a drill 
string and bit into a holt drilled in the ocean ?oor, the 
drill bit must be smaller than the internal diameter of 
the foundation pipe so that the pipe can he slipped over 
it. However, the drill bit must be capable of drilling a 
hole larger than the outside diameter of the foundation 
pipe in order for the foundation pipe to enter the hole in 
the ocean ?oor. Thus, it is essential that the drill bit be 
of the collapsible or retractable type or that a second 
drill bit be mounted on the drill string of this type. The 
second bit in its expanded position would be wide enough 
to drill a hole in the ocean ?oor large enough to insert 
the foundation pipe therein. Prior to inserting the foun 
dation pipe, the second bit would be collapsed or the ex 
tended cutting arms retracted so that the foundation pipe 
could be slipped over it. Stripping operations involve 
considerable delay in running casing which may cause it 
to stick. 

Collapsible drill bits or drill bits having retractable 
cutting elements are inherently weaker and less rigid than 
ordinary drag or rock bits due to their complicated de 
sign. Hence, upon being subjected to abnormal drilling 
forces while drilling into some formations, a greater 
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amount of bit failure. has been experienced. In addition‘, 
large drill collars and stabilizers cannot be run which 
can lead to crooked hole. In addition it will speed up 
and provide greater safetyv in running casing. ‘ 
A further object of the present invention is to provide 

a method for drilling a hole in the ocean ?oor or forma 
tion underlying the ocean, withdrawing the drill mecha 
nism therefrom, and subsequently regaining contact with 
the hole in the ocean ?oor for installing a foundation 
pipe therein or for reinstalling a drill mechanism. 
A further object of‘ the present invention is to provide 

a method whereby an elongated pipe string may be 
suspended from a vessel ?oating on the surface of the 
ocean and be manipulated so that its lower end is adapted 
to be moved over the ocean ?oor and reestablish contact 
with a Well or hole previously drilled in the ocean ?oor. 

These and other objects of this invention will be under 
stood from the following description taken with reference 
to the drawing, wherein: 
FIGURES 1 through 3 are diagrammatic views taken 

in longitudinal projection illustrating a ?oating vessel 
positioned over a drilling location during the sequential 
steps of starting to drill a well, re-establishing contact 
with the well by the pipe string after having removed the 
drill string, and inserting a foundation pipe into the well 
‘by guiding it along the pipe string. 
FIGURES 4 through 6 are diagrammatic views taken 

in longitudinal projection illustrating a ?oating vessel in 
FIGURES 4 and 6 positioned over a drilling location 
during the sequential steps of establishing contact be 
tween the vessel and a previously drilled hole in the 
ocean floor by means of a pipe string having a foundation 
pipe at the lower end thereof, positioning the foundation 
pipe in the well, and subsequently continuing driling 
operations through the foundation pipe. 
FIGURES 7 and 8 ‘are longitudinal views, taken par 

tially in cross section, of the lower end of a drill string, 
with a plug being removed from the drill string in 
FIGURE 8. > 

Referring to FIGURE 1 of the drawing, a drilling 
vessel, barge or platform 11, of any suitable ?oating or 
?oatable type, .is illustrated as ?oating on the surface of 
a’ body of water 12 while being substantially ?xedly posi 
tioned over a preselected well location by suitable vessel 
positioning means well known to the art, or by being 
anchored to the ocean floor 13 by anchor lines 14 and 15 
running to the anchors (not shown). Equipment of this 
type may be used when carrying on'well drilling opera 
tions or well work-over operations in water varying from 
about 150 feet to 1500 feet or more in depth. The drill 
ing vessel 11 is equipped with a suitable derrick 16 con 
taining a fall line system 17 which includes a suitable 
hoist (not shown), traveling block 18 and suitable hook 
and swivel or other connector means 19 adapted to be 
connected to the top of a drill pipe 21 during well drilling 
operations and being adapted to circulate ‘a drilling ?uid 
therethrough in a manner well known to the art. The 
vessel .11 is also provided with other auxiliary equipment 
needed during well drilling operations, such, for example, 
as a rotary table 22 positioned on the operating deck of 
the vessel, a hinged slip and spider assembly, etc. The 
derrick 16 is positioned over a ‘drilling slot or well 23 
which extends vertically through the barge in a conven 
tional manner. When using equipment of the present 
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invention, a slot 23 in the vessel 11 may either be centrally 
located or extend in from one edge. Alternatively, drill 
ing operations may be carried out over the side of the 
vessel without the use of a slot. For example, the drill 
ing vessel may be provided with a deck portion which 
overhangs the hull of the vessel. 
When drilling wells in accordance'with the method of 

the present invention, a drilling vessel is positioned at a 
selected offshore location and a drill string having a, bit 
secured to the lower end thereof is lowered through the 
body of water intg contact with the formation or ocean 
floor and a well is drilled therein by rotating the drill 
string from the vessel. The drill string is then withdrawn 
from the hole and no attempt is made to maintain contact 
between the hole and the vessel. On the vessel a pipe 
string is made up and closed at its lower end. By pro 
viding the lower end of the pipe string with a horizontal 
ly-directed unidirectional ?uid discharge port, ?uid may ' 
be pumped down the pipe string and jetted out the port. 
Prior to or subsequent to lowering the drill pipe so that 
its lower end assumes a positionynear the ocean floor, a 
well-?nding or locating unit, such, for example, as a 
television camera, is removably positioned near the lower 
end of the pipe string. Thus, by moving the lower end 
of the pipe string horizontally relative to the formation, 
the previously drilled hole in the ocean floor is located ' 
and the lower end of the pipe string is positioned there 
above to be subsequently lowered into the well while the 
observation ‘unit is returned to the vessel. If desired, the 
pipe string may be employed as guide means to guide a 
well foundation pipe into the hole. In the event that 
the lower end of the pipe string is provided with a drill 
bit, continued drilling of the hole may take place. 
The drill string 21 (FIGURE 1) preferably includes a 

conventional telescoping joint 24 in its length to com 
pensate for the rise and fall of the vessel 11 relative to 
the drill string 21. Drill string 21 also includes a drill 
bit 25 at its lower end as well as drill collars (not shown) 
thereabove, if desired. In FIGURE 1 the drill string 
21 is shown as having drilled a hole or well 26 in the 
ocean ?oor 13. After drilling the hole 26 to the desired 
depth, the drill string 21 is pulled back to the vessel 11 
in order to change a bit, or to be replaced by a running 
or guiding pipe string 27 (FIGURE 2). Although the 
running and guiding pipe string 27 (FIGURE 2) and the 
drill string 21 (FIGURE 1) are shown as continuous 
lengths of pipe, it is to be understood that a drill string 
or other pipe string extending from the vessel 11 to the 
ocean floor 13 is normally made up of a plurality of 
short sections of pipe, say 30 feet long, connected together 
in ‘a suitable manner, as by screw threads. 
The running or guiding pipe string 27 (FIGURE 2) ' 

is closed at or near its lower end, as by a jet sub or plug 
28 being provided in the side wall thereof with a hori 
zontally-directed unidirectional fluid discharge port 29. 
The lower end of the pipe string 27 is: preferably pro 
vided with suitable stop means, such, for example, as 
the shoulder 30 formed by the upper end of the jet sub 
or plug 28. The shoulder ‘30' forms stop means for limit 
ing the downward movement of a cylindrical frame 31 
which is slidably mounted for axial movement ‘on the 
pipe string 27 between the vessel 11 and the lower end 
of the pipe string 27; The frame 31 is preferably pro 
vided with centralizer springs 32. 
The frame 31 serves as a television camera carriage or 

means for releasably securing a television camera 33 to 
the guide pipe string 27 near the lower end thereof.- The 
television camera 33 or the carriage frame 31 is provided 
with lights 34 for illuminating the area in the vicinity 
of the television camera 33. The television camera 33 
may also be mounted to the carrier frame 31 by means 
of a remotely-controlled swivel pan and tilt apparatus 35 
whereby the television camera may be turned in any di 
rection to scan the ocean floor 13. Alternatively, the. 
television camera 33 may be removably secured to the 
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4 
carrier frame 31 in a ?xed substantially downwardly 
directed manner together with downwardly directed lights 
34. Preferably, the television camera 33 is positioned 
adjacent to the guide pipe string 27 on the opposite side 
from the jet port Z? in the jet sub 23, however this is not 
essential. The television camera is provided with an elec 
trical transmission cable 36 for supplying current to the 
television camera 33 and lights 34 while returning televi 
sion signals upwardly to a receiver and viewing screen 37 
positioned on the vessel 11. The transmission cable 36 
may run along a weight-supporting hoist cable 38 secured 
at its lower end to the television carriage 31 and extend 
ing upwardly to a hoist 39 on the vessel 11. 

Thus, as shown in FIGURE 2, the carriage 31 and 
television camera 33 may be secured to the lower end of 
the pipe string 27 at the vessel 11 and lowered through 
the water to the ocean floor 13 as the pipe string is made 
up. Alternatively, the entire pipe string 27 may be made 
up and extended to the ocean floor before mounting the 
carriage 31 at the top thereof and sliding it down along 
the pipe to its position above the jet sub or plug 28. ‘If 
it is desired to orient the television camera 33 relative 
to the jetting port 2g and the jet sub 23», any suitable 
orienting means well known to the art may be employed. 
For exampie, as shown in FIGURE 8, the lower end of 
the pipe string 27 may be provided with an orienting 
shoulder 46‘ along which a pin 41, carried by the frame 
31, may slide to rotate the frame until the television 
camera 33 is opposite the jet port 29. 
With the pipe string 27 being suspended from the drill 

ing vessel 11 with its lower end above the ocean ?oor 13, 
as shown in FIGURE 2, suitable holding slips 42, well 
known to the art, are inserted around the pipe string 27 
at the rotary table 22 while the upper end of the pipe 
string 27 is connected to a suitable source of fluid pres 
sure, such, for example, as a pump 43 mounted on the 
vessel 11. Alternatively, the drilling mud circulation sys 
tem and the power swivel used in the drilling of the well 
(FIGURE 1) could be employed. 
When ?uid is being pumped down the pipe string 27 

the ?uid stream being jetted from the discharge port 29 
at the lower end thereof provides sufficient reaction force 
to move the lower end of the pipe string substantially 
horizontally over the ocean floor in a direction radially 
and outwardly away from its normal vertical suspended 
position. Since the elongated pipe string 27, which may 
belseveral hundred feet long, has considerable ?exibility, 
1t. 18 quite apparent that a jetting ?uid supplied by the 
high pressure mud pumps carried by the drilling vessel 
11 can cause the lower end of the pipe 27 to move con 
siderable distances away from its normal vertical posi— 
tron. By varying the pump pressure at the vessel, the 
jetting force at the lower end of the pipe 27 can be regu 
latedso as to vary the distance that the lower end of the 
pipe is moved. As the pipe moves, the operator on the 
vessel observes the picture of the ocean floor in the televi 
sion receiver screen 37. In this manner he is able to 
relocate the hole or well 2-6 previously drilled in the 
ocean ?oor 13. 

Since the upper end of the pipe string 27 is wedged in 
the rotary table 22 ‘or suspended from the hook (un 
locked) on the vessel 11, the drill string 27 may be ro 
tated slowly from its upper end by slowly rotating the 
rotary table or with tongs on casing through short arcs 
or full circles while the television camera at the lower 
end of the pipe string 27 sweeps the ocean floor 13 so 
that the operator on the vessel 11 can locate the previous 
ly drilled hole or well 26. By increasing the pump pres 
sures at the vessel, the lower end of the pipe string 27 
and its television camera 33 may be caused to sweep 
through larger and larger concentric circles. After the 
well or hole 26 in the ocean ?oor has been located, the 
pipe string is lowered into the hole to the position shown 
in FIGURE 3 while the television camera 33 in its car~ 
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riage frame 31 is returned to the vessel 11 by pulling up 
on the hoist line 38. 
Although the television camera 33 (FIGURE 2) is il 

lustrated as being secured to the pipe string 27 by means 
of a cylindrical carriage frame 31 that is slidably mounted 
on the pipe string 27, it is to be understood that the 
television camera 33 or other types of well-?nding devices 
may be movably mounted or detachably mounted at the 
lower end of the pipe string 27 in any suitable manner 
well known to the art. Thus, for example, the television 
camera and light 34, and if desired a portion of frame 31, 
may be detachably secured to the lower end of the 'pipe 
string 27 as by spring clips, remotely actuated arms, 
electromagnets supplied by current through cable 36, etc. 
After the television camera 33 and its carriage 31 are 
removed from the pipe string 27, the pipe string 27 being 
positioned in the hole 26 as illustrated in FIGURE 3, a 
well conductor or foundation pipe 45 may be made up 
at the vessel 11 and lowered down over the pipe 27 by 
slipping or stripping it down. If desired, the foundation 
pipe 45 may be provided with a base support member 46 
adapted to rest on the ocean ?oor 13. 
The foundation pipe 45 may be lowered in any suitable‘ 

manner, as by a running pipe string, or by wire lines 47 
and 48 secured at their lower end to the base support 
member 46 of the foundation pipe and extending up 
wardly to winches 49 and 59 on the vessel 11. If de 
sired, these wire lines may provide guide lines for sub 
sequently lowering other well equipment down to the 
top of the well. In the event that they are to be used as 
guide lines, the winches 49 and 50 are preferably replaced 
by means for providing a constant tension to the lines 
47 and 4-8, as by constant-tension hoists. 
A modi?cation of the method of the present invention 

of establishing contact with a hole previously drilled in 
the ocean ?oor and installing a foundation pipe therein, 
without the use of the guide pipe 27 as described herein 
above, is illustrated in FIGURE 4. After the hole or 
well 26 has been drilled in the ocean floor 13, a running 
pipe string 51 is detachably secured at its lower end 52 
in any suitable manner, as by screw threads or a J-slot 
latch device 53 to the upper end of a Well foundation 
pipe 54 which is provided with a base member 55 and 
is closed at its lower end by means of a cap or jet sub 56. 
The jet sub 56 is similar to that described hereinabove 
with regard to FIGURE 2 and is provided with a jet 
port 57. However, the jet sub 56 is preferably made of 
a drillable material such as an aluminum alloy or cast 
iron which can be readily drilled through by a drill bit as 
will be described hereinbelow. A television camera 33 is 
provided together with lights 34 and a pan and tilt con 
nection 35. The camera 33 is secured temporarily to 
the outer surface of the well foundation pipe 54 by suit 
able means, as by electromagnets 58 which are energized 
by current received through a current-transmitting and 
weight-supporting cable 59. The cable 59 is adapted to 
retrieve the television camera 33 to the surface after the 
electromagnets 58 have been de-energized remotely 
from the vessel 11. 
The operation of the apparatus in FIGURE 4 is similar 

to that described hereinabove with regard to the apparatus 
in FIGURE 2. Thus, by suspending the running string 
51 from the rotary table or hook 22 and supplying ?uid 
pressure from pump 43, ?uid may be jetted out port 57 
in the jet sub in the bottom of the pipe string to cause 
the foundation pipe 54 to be moved outwardly from its 
normal vertically-suspended position. At the same time 
the upper end of the pipe string 51 can be rotated in 
the rotary table 22 to cause the displaced lower end of 
the pipe string and foundation pipe to sweep sufficient 
areas of the ocean ?oor so as to relocate the well or hole 
26 drilled therein. 

After ?nding the hole or well 26 in the ocean ?oor 
and positioning the foundation pipe 54 thereabove, the 

10 

25 

30 

35 

40 

50 

55 

70 

6 
running pipe string 51 and foundation pipe 54 are lowered 
preferably until at least the lower end of the foundation 
pipe is in the hole 26 at which time the television camera 
is released from the foundation pipe 54 and the latter is 
then dropped into the hole 26 until the base member 55 
rests on the ocean ?oor. If it is desired to cement the 
foundation pipe in the well, the upper end of the running 
pipe string may be connected to a cement pump so that 
the cement slurry can be pumped down the pipe string 
51 through the foundation pipe 54 and its jet port 57 to 
?ll the annular space outside the foundation pipe 54 as 
shown in FIGURE 5. After the cementing operation 
the running pipe string would be disconnected from the 
top of the foundation pipe 54 and retrieved to the vessel. 
Subsequently, drilling operations could be continued by 
lowering the pipe string from the vessel by methods de 
scribed with regard to FIGURES 2 and 4 hereinabove 
and drilling operations could be continued as shown in 
FIGURE 6 with the drill pipe drilling through the bottom 
of the cap at the bottom of the foundation pipe 54. 
In continuing the drilling operations the drill bit 25a 
would be smaller than the inner diameter of the founda 
tion pipe 54. j ‘ 

As shown in FIGURES 7 and 8, if it is desired to lower 
the drill string 21 (FIGURE 6) into register with the 
foundation pipe 54 by using the observation means de 
scribed with regard to FIGURES 2 and 4, the drill string 
21 (FIGURE 7) is preferably provided with a ?uid dis 
charge port 64) in the outer wall thereof above the bit 25a. 
Within the pipe string 21, a sleeve valve 61 is provided 
for normally closing the port 60. A compression spring 
62 is provided for normally urging the valve 61 against 
a stop shoulder 63. As shown in FIGURE 8, when the 
drill string 21 is originally run down from the vessel 11 
(FIGURE 6) to ?nd the well in the ocean ?oor, a re 
trievable plug 64 is preferably positioned on the valve 61 
so that when ?uid pressure is applied from above the 
plug 64 will prevent ?uid from normally being dis 
charged down the bore of the drill string 21 and out the 
normal jet ports in the bit 250,. With the bore 65 of 
the drill string 21 closed by the plug 64, the ?uid will 
be discharged out the port 60 in the wall of the pipe 21 
so as to give a jetting action which will‘move the lower 
end of the drill pipe in a manner described hereinabove 
with regard to pipe string 27 (FIGURE 2). The top of 
the plug 64 is provided with a ?shing neck 66 so that 
after the drill bit has been positioned in the well, a ?shing 
tool 67 of any suitable well-known type can be lowered 
down through the drill pipe 21 to engage the ?shing head 
66 so that the plug 64 can be withdrawn from the bore 64 
of the drill pipe 21. With the plug 64 removed, the 
spring 62 would return the sleeve valve 61 to its normal 
position closing jet port 69 and any drilling ?uid being 
pumped down the drill pipe 21 would be discharged out 
the jet ports (not shown) in the drill bit 25a. 

While it is preferred to employ observation means such 
as a television unit to observe the ocean ?oor in locating 
a hole or well previously drilled therein in order to re 
establish a connection between the well and the vessel 
on the surface of the water, it has been found that con 
nection can be re-esta'blished between a vessel and the Well 
in the ocean ?oor by using the method of moving the 
lower end of a pipe string relative to the ocean ?oor by 
the method of the present invention without the use of 
a television camera. Thus, since a drilling vessel 11 is 
normally fairly well anchored in a predetermined posi 
tion over a drilling location, if connection is lost between 
the vessel and a hole drilled in the ocean ?oor, it is pos 
sible to re-establish connection by slowly moving the 
lower end of a pipe string relative to the ocean ?oor in 
a manner described hereinabove while periodically stab 
bing the pipe string downwardly into the ocean ?oor until 

' the hole is located. This might be accomplished with 

75 
the wave movement of vessel. At that time the pipe 
would be run down into the hole and a foundation pipe 
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could be stripped down using the pipe string' as guide 
means to guide the foundation pipe into the hole. 

If an observation unit is employed as described here 
inabove and the well is Within the observed range before 
the pipe is moved or rotated, the lower end of the pipe 
may be moved su?ciently merely by moving the upper 
end laterally within the vessel slot 23, which may be 30 
feet wide. By use of a pan and tilt unit on the television 
camera, considerable area of the ocean floor can be 
scanned without moving the depending pipe or rotating 
it, If desired and/ or necessary, the pipe may merely be 
rotated on a vertical axis. ' ‘ 

We claim as our invention: 
1. A method of drilling an underwater well from a 

vessel on the surface of a body of water, said method 
comprising 

(a) positioning a drilling vessel at a selected offshore 
location, 

(b) lowering from the vessel into contact with the 
formation beneath the body of water a drill string 
including a bit at the lower end thereof, 

(c) forming a hole in said formation with said drill 
string, 

(d) withdrawing said drill string to said vessel, 
(e) making up at the vessel a pipe string closed near 

its lower end, 
(f) providing said pipe string with horizontally-di 

rected unidirectional ?uid discharge means above the 
closed lower end, 

(g) lowering said pipe string from said vessel to a posi 
tion near the formation beneath said body of water, 

(h) positioning an observation unit on and near the 
lower end of said pipe string with a visual receiving 
unit on the vessel, ' 

(i) moving at least the lower end of said pipe string 
and’ said observation unit relative to the formation 
to ?nd the hole drilled in said formation and posi 
tion the lower end of said pipe string in' register 
thereabove, said moving step comprising the steps 
of pumping fluid down the pipe string and jetting it 
substantially horizontally out said fluid discharge 
means to displace the lower end of the pipe string 
outwardly from its normal vertical position and 
scanning with the observation unit the formation 
traversed, 

(j) lowering said pipe string until at least the lower 
end thereof is in the hole, and ' 

(k) withdrawing said observation unit back to the ves 
sel by sliding it upwardly along said pipe string to 
said vessel. 

2. A method of inserting a pipe in an underwater well 
from a vessel on the surface of a body of water, said 
method comprising 

(a) making up at the vessel a pipe string adapted to be 
closed near its lower end, ' 

(b) closing the lower end of said pipe string, 
(c) providing said pipe string with horizontally-di 

rected unidirectional ?uid discharge means above the 
closed lower end, , 

(d) lowering said pipe string from said vessel to a 
position near the formation beneath said body of 
Water, 

(e) positioning a well-?nding unit near the lower end 
of said pipe string with an indicating unit on the 
vessel, 

(f) moving at least the lower end of said pipe string 
and said well-?nding unit relative to the formation 
to ?nd the hole drilled in said formation and posi 
tion the lower end of said pipe string in register 
thereabove, said moving step comprising the steps 
of pumping fluid down the pipe string and jetting it 
substantially horizontally out said fluid discharge 
means to displace the lower end of the pipe string 
outw‘rdly from its normal vertical position and 
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g. 
scanning with the observation unit the formation 
traversed, and ’ 

(g) lowering said pipe string until at least the lower 
end thereof is in the hole. 

3. The method of claim 2 including the additional step 
of withdrawing the well-?nding unit back to the vessel 
after the lower end of the pipe string is in the hole. 

4-. The method of claim 2 including the additional step 
of varying the pumping ?uid pressure to vary the dis 
placement and position of lower end of the pipe string. 

5. The method of claim 2 including the additional step 
of at least partially rotating the upper. end of the pipe 
string to sweep the displaced lower end of said pipe string 
horizontally over the underwater formation. 

6. A method of installing a foundation pipe in an 
underwater well from a vessel on the surface of a body 
of water, said method comprising 

(a) making up at the vessel a foundation pipe closed 
at its lower end, 

(‘0) providing said foundation pipe with horizontally 
directed unidirectional ?uid discharge means above 
the closed lower end, 

(c) detachably securing said foundation pipe to the 
lower end of a pipe string, 

(d) lowering said foundation pipe by said pipe string 
from said vessel to a position near the formation 
beneath said body of water, 

(e) positioning an observation unit near the lower-end 
of said foundation pipe with a projection unit on the 
vessel, 

(f) moving at least the foundation pipe at the lower 
end of said pipe string and said observation unit rel 
ative to the formation to find the hole ‘drilled in said 

- formation and position the lower end of said founda 
tion pipe in register thereabove, said moving step 
comprising the steps of pumping ?uid down the pipe 
string and jetting it substantially horizontally out 

‘ said ?uid discharge means to displace the lower end 
f the pipe string outwardly from its normal vertical 

position and scanning with the observation unit the 
formation traversed, and 

(g) lowering said foundation pipe until at least the 
lower end thereof is in the hole. 

7, The method of claim 6 including the steps of 
(h) withdrawing said observation unit back to the 

vessel, 
(i) seating the foundation pipe in the hole in the 

formation, 
(j) disconnecting the lower end of the pipe string from 

the foundation pipe, and 
(k) withdrawing the pipe string back to the vessel. 
d. The method of claim 7 including the steps of 
(l) lowering a drill string into the foundation pipe, 
and . 

(m) drilling through the substantially closed lower end 
of said foundation pipe and into the formation there 
below. 

9. A methodof drilling an underwater well from a 
vessel on the surface of a body of water, said method 
comprising 

(a) making up at the vessel ‘a pipe string adapted to 
be closed near its lower end and having a drill bit 
on the lower end, , 

(b) providing said pipe string with horizontally 
directed unidirectional ?uid discharge means above 
the lower end, 

(c) closing the bore of said pipe string below the ?uid 
discharge means, lowering said pipe string from said 
vessel to a position near the formation beneath said 
body of water, 

(d) positioning an observation unit near the lower 
end of said pipe string with a projection unit on the 
vessel, 

(e) moving at least the lower end of said pipe string 
and said observation unit relative to the formation 
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to '?nd the hole drilled in said formation and position 
the lower end of said pipe string in register there 
above, said moving step comprising the steps of 
pumping ?uid down the pipe string and jetting it 
substantially horizontally out said fluid discharge 
means to displace the lower end of the pipe string 
outwardly from its normal vertical position and scan 
ning with the observation unit the formation tra 
versed, 

(if) lowering said pipe string until at least the lower 
end thereof is in the hole, 

(g) withdrawing said observation unit back to the ves 
sel, 

(h) opening the bore of the pipe string above its lower 
end and closing the ?uid discharge means, 

(i) lowering a bit to the bottom of the hole and rotat 
ing the bit to drill more hole. 

1,785,528 
2,167,194 
2,239,531 
2,873,092 
2,884,068 
2,981,347 
3,032,105 
3,137,348 

5 

10 

847,769 
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