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[57] ' ABSTRACT 

The speci?cation discloses apparatus and methods for 
conducting operations in an underwater well from a 

, ?oating vessel without use of a riser pipe. The system 
includesan elongated member having a hollow longi 
tudinal bore extending from its upper end to its lower 
end and sized to permit a drill string to pass there 
through. A seal means is situated near the upper end 
of the hollow member for sealing the drill string within 
its bore. This seal means is adapted to permit the drill 
string to rotate and to translate vertically with respect 
to the member. The hollow tubular member is of ade 
quate length to permit a span of drill string to extend 
downward therethrough beneath said seal having a 
weight sufficient to overcome the differential pressure 
acting on the drill string as a result of the difference 
between well pressure and hydrostatic head. Means 
are provided near the lower end of the elongated 

' member for remotely connecting it to a subsea instal 
lation provided with valve means for opening and clos 
ing the ori?ce of the well. - 

5 Claims,’ 3 prawing‘ Figures 
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1 V . 

APPARATUS FOR DRILLING IN 
‘ DEEP WATER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to an improved sys 

tern for conducting operations in a subsea well from a 
?oating vessel which includes a retrievable assembly 
adapted to be positioned atop a subsea installation to 
permit well operations to be conducted without use of 
a riser-pipe. ‘ “ 

2. Description of the Prior Art 
In recent years the search for offshore deposits of 

crude oil and'natural gas has been extended into in 
creasingly deeper waters offshore the continental land 
masses. With the increased water depths drilling opera 
tions have more frequently been’conducted from ?oat 
ing vessels since economic considerations militate 
against the use of bottom-founded platforms. In these 
operations the drill rig and associated equipment are 
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positioned aboard a ?oating-vessel stationed over the ' 
wellsite. Thedrill string extends from the vessel to a 

_ wellhead situated on the floor of the body of'water, 
normally through a riserpipe which interconnects the 
vessel and wellhead and serves to guide the drill string 
into the wellhead and to conduct the returning‘drilling 
?uid back to the, vessel. _ I ' ’ 

As water depths and drilling depths increase, requir 
ing longer riser pipes and more dense drilling ?uids, the 
stresses within the riser pipe increase substantially. The 
effects of these factors have been mitigated in the past 
by applying tension to the'riser pipe near the upper end 
and ‘in some instances byattaching buoyant material to 
its exterior. While these techniques have proven effec 
tive in water depths up to 1500 ft.or more, they too are 
depth limited, and depths will ultimately be reached 
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head requires a downward force of sufficient magni- _ 
tude to overcome the di?erential pressure. This force 
must be greater than the product of the cross-sectional 
area of the drill string and the differential pressure. Un 
fortunately, it will frequently be of a magnitude such 
that the length of drill string required to generate the 
necessary gravitational force is so long that it will be 
unstable and tend to buckle of its own weight. 

{SUMMARY or THE INVENTION 
The difficulties outlined above are greatly alleviated 

by the method and apparatus of the present invention. 
In accordance with the invention, apparatus is provided 
which permits the introduction of the drill string into a 
subsea wellhead in the face of the differential pressures 
existing when deep water drilling operations are con 
ducted without use of a marine riser. 
The apparatus of the invention includes an elongated 

- member having, a hollow longitudinal bore which ex 
tends from the upper end to thelower end of the mem 
ber and is sized to permit the drill string and drill bit to 
‘pass therethrough. A means is situated near the upper, 
end of the tubular member forisealing the drill string 
within the bore. This means is adapted to permit rota- 6 
tion and vertical translation of the drill string with re 
spect to the tubular member while maintaining an an- . 
nular seal. Means‘ are situated near the lower end of the ' 
tubular member for remotely connecting and discon- ' 
necting' its lower end to a wellhead or similar subsea in 

" stallation provided with a valve means for opening and 
gclosing‘the well. The length of the hollow member 

where the expense of tensioning theriser is prohibitive . 
and its elimination desirable. 
When ?oating drilling was in its infancy,- a number of 

systems were proposed for conducting drilling opera 
tions from a ?oating vessel which did not include use 
of a large diameter,‘ rigid‘ riser pipe. Typically, these 
schemes included a subsea wellhead provided with a 
rotatable seal assembly through which the drill string 
extended. A small diameter ?exible conduit was em 
ployed to return drill ?uid back ‘to the vessel. The drill 
'string was guided to and ‘from the subsea well by two 
or more ?exible guide lines extending between the sub 
sea wellhead to ‘the vessel. Such systems did not see 
widespread use because in shallow water a riser pipe _ 
can be used quite conveniently and will at the same 
time eliminate the need for utilizing a subsea rotating 
seal assembly, a relatively complex device requiring 
frequent maintenance. 
The problems experienced with the large diameter 

drilling risers indeep water, however, overshadow the 
difficulties involved in utilizing apparatus provided 
with a rotating seal assembly in a relatively inaccessible 
subsea location. Operations without a ‘riser pipe in deep 
water are, however, characterized by- problems not 
present in- shallow water.. A signi?cant problem. has 
been found to occur when. deep formations are being 
drilled, requiring the drilling ?uid to have a‘density 
greater than seawater. In such circumstances, the mud 
column will exert a pressure at the wellhead substan 
tially in excess ‘of that of the surrounding sea water. As 
a result, to extend the drill string into the subsea well 
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should be adequate to permit a span of drill string to ,ex 
tend therewithin between the seal means and the valve 
means which will have a weight sufficient to overcome 
the differential pressure between the column of drilling 
?uid and the hydrostatic head. ' ' 

In accordance with the method of the invention, an 
elongated hollow chamber is positioned atop the sub~ 
sea well. A span of drill string is introduced into the 
chamber while the valve means on the subsea installa 
tion is closed. The span should be of adequate length , 
to develop a gravitational force of sufficient magnitude 
to permit introduction of the drill string into the well 
without buckling the string. The upper end of the 
chamber is sealed around the drill string to provide a 
pressure tight seal which permits the string to rotate 
and to move vertically. The valve means is then opened 
to permit equalization of pressure between the cham 
ber and the well. The drill string is lowered to permit 
the span to descend into the well and to apply a vertical 
force, as required, to the upper end of the span so that 
the total downwardly directed force acting on the span 
is sufficient to overcome the upward force caused by 
the difference in pressure between the well and the sur 
rounding body of water. The lower end of the drill 
string is positioned on bottom and well operations are 
conducted in the normal fashion with the seal at the 
upper end of the assembly serving to contain the well 
pressure. . . - 

Themethod and apparatus of the present invention 
permit the conduct of ?oating drilling operations in 
deep water with surface returns without use of a drilling 
riser, an operation which heretofore has not been feasi 
ble. The method and apparatus of the present invention 
will therefore be seen to have signi?cant advantages 
over systems existing heretofore. - 
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‘ BRIEF DESCRIPTION OF THE DRAWINGS _ 

FIG. 1. is an elevation view partly in section depicting 
a ?oating drilling system wherein the apparatus of the 
present invention is situated atop a blowout preventer 
stack mounted ona subsea wellhead. . _ v ' 

FIG. 2 is an enlarged elevation view partly in section 
depicting the apparatus of the present invention shown 
in FIG. 1. _ ‘ ' _ ‘ 

FIG. 3 is a schematic elevation view of the apparatus 
of the invention depicting the forces acting on the drill 
string as it is introduced into the bore of the hollow tu 
bular member. _ ' 

‘DESCRIPTION OF THE PREFERRED 
EMBODIMENTS Y . 

With reference to FIG. 1 of the drawings, a subsea 
wellhead 11 ‘is shown situated adjacent the ?oor 15 of 
a body of water. In. accordance with normal operating 
practice itis positioned atop a string of casing 13 which 
‘is cemented withinia borehole extending downwardly 
into the substrata-A'blowout ‘preventer stack, desig 
nated generally by numeral 17, is situated atop the sub 
sea wellhead. The stack shown is typical of those in 
commercial use and includes three ram-type preventers 
numbered 19 and a single bag-type preventer desig 
nated by numeral 21.. A short section of the bundle of 
lines which normally interconnect the blowout pre 
venter stackand 'the' ?oating vessel situated at the wa 
ter’s surface is shown vin cutaway and-identi?ed by'nu 
meral 23. The bundle of lines permits remote operation 
of the ‘various control functions of the BOP and may, 
for‘ example, include hydraulic ?uid supply lines, con 
trol lines, choke and kill lines, and in some instances a 
gas lift line. In accordance with the invention a small 
diameter return line for conducting drilling ?uid back 
to the vessel may conveniently be included in this bun 
dle and is designatedby numeral 26in the drawing. 
Subsea valve 24 is depicted in the drawings as control 
ling ?ow through the return line. The return line may 
be a ?exible hose or, alternatively, it maybe made up 
of rigid lengths of pipe having ?exible connectors 
therebetween. Other typical subsea components shown 
include a pair of guide posts 25 together with guide 
lines 27 connected to the ‘wellhead. The guide lines ex 
tend upwardly towards vessel 28 situated at the surface 
of the water and serve to guide equipment as it is raised 
and lowered between the‘ vessel and the wellhead. 
Shown positioned atop the blowout preventer stack 

is one embodiment of the apparatus of the present in 
vention. As shown, the apparatus includes an elongated 
member, designated by numeral 31, having a hollow 
longitudinal bore extending from its upper end to its 
lower end. The elongated member is preferably a tubu 
lar member and is sized to permit a drill string and drill 
bit to pass therethrough.‘ The apparatus includes a pair 
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of guide arms 29 provided with guide sleeves 30 at their ' 
outer extremities to connect the apparatus to the guide 
lines'and‘thereby facilitate moving it between the vessel 
and the BOP stack and aligning it for connection to the 
stack. As shown in FIGS. 1 and 2 of the drawing, the 
elongated member may be fabricated from a series of 
pipe joints having threaded end connections 33. Other 
means of constructing the tubular member will readily 
suggest themselves to those skilled in the art, it being 
apparent that the hollow member must withstand the 
differential pressure between the well and the sur 
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rounding body of water to perform its intended func 
tion. ' ' ' ‘ ' “. 

Means situated near the upper end of the hollow 
member engages and seals the drill string within the 
bore of the tubular member. This seal means is adapted 
‘to permit the drill string to’rotate with respect to the 
elongated member while maintaining the seal. It further 
permits the drill string to move vertically therethrough 
to enable the drill string to be raised or lowered without 

, breaking the seal. The apparatus for providing this seal ' 
shown in FIG. 1 and FIG. 2 is comprised of a bag pre 
venter 35 af?xed to the upper endlof the tubular mem 
ber and provided with a rotating head. Such preventers 
are commercially available and permit rotation and 
vertical movement of the drill string without loss of well 
pressure. Padeyes, such as those designated by numeral 
37, hooks, or the like,.may be affixed to the upper end 
of the tubular member to facilitate hanging-it from the 
drilling vessel when it is situated at the surface of the 
body of water, 'e.g., when it is withdrawn to ‘change out 
the annular seal in the rotating'head. . r 
A means is situated near the lower end of elongated 

tubular member 31 for remotely connecting and dis-v, 
connecting the assembly to a-subseainstallation asso 
ciated with a subsea well and provided with valve 

1 means for opening and closing the vbore of the well. 
.This underwater ‘installation istypically the. blowout 
preventer stack. However, the apparatus of the inven 
tion- can. be directly connected to__ the ‘wellhead, e._g., 
when it is desired to reenter a producing well. As shown 
in FIG. -1, the connectorfas‘sembly may consist of a re 
motely actuated hydraulic connector such as that de 
picted by numeral 39. Such connectors are in commer~ 
cial use inj?oating drilling operations and are ‘normally 
employed to connect and disconnect the lower end of 
the drilling riser from the blowout preventer stack. 
The distance between the upper seal means and the 

valve means should be adequate to permit a sufficient 
length of drill pipe to extend beneath the seal and 
through the bore to have a weight such that its gravita-. 
vtional force will overcome the differential pressure act 
ing-on the cross-sectional area of the drill pipe as a re 
sult of the difference in pressure between'the drilling 
fluid and the surrounding body of watenThe spacing 
requirements for, the assembly are discussed in'detail 
below in relation to FIG. 3. i 

It may, in some instances, be desirable to position a 
buoyant member near the upper end of tubular mem 
ber 31. A buoyant member designated by numeral '41 
is shown in FIG. 1; This may‘ for instance comprise a 
hollow member or, alternatively, be made out of a 
foamed material such as glassreinforced foam plastic. 
The provision of buoyancy in this fashion has the ad 
vantage of reducing the effective weight of the assem 
bly and, thus, reducing loads during its-running and 
withdrawal. The buoyant member is particularly advan 
tageous when the hollow tubular member has an ex 
tended length as it acts to provide lateral support. In 
such instances, sufficient buoyancy can be provided ‘to 
make the assembly self-standing, thereby eliminating 
any tendency of the member to buckle. - 
A ?exible joint such as the ball joint designated by 

numeral 43 may advantageously be provided at the 
lower end of the assembly. The ball joint permits elon 
gated member 31 to pivot in response to imposition of . 
external. loads, thereby relieving stresses caused by ‘ 
bending moments acting on the assembly. It has the fur 
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ther advantage of protecting the wellhead and'BOP 
stack from moments that otherwise ‘might be trans 
ferred to them by the pressure chamber assembly. 
Turning to FIG. 3, of the drawing, a schematic eleva 

tion of the apparatus of the invention is shown which 
depicts the forces actingonthe drillstring as it is intro 
duced into the retrievable subsea assembly. The upper 
portion of the hollow tubular member of the present 
invention is shown and is designated by numeral 31. 
The upper seal assembly, which permits rotation and 
vertical movement of the drill string within the tubular 
member while maintaining an annular seal around it,'is 
designated by numeral 35. A span of drill string, desig 
nated bynumeral 45, is shown extending within the 
inner bore'of the tubular member and having its upper 
end sealedtherein by seal35. The length of the section ' 
of drillstring extending below the upper seal is desig 
nated in FIG. 2 as La, while its cross-sectional area is 
designated as Ads. The pre'ssurewithin the well, Pw, will 
normally be that exerted by the column of the drilling 
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fluid extending from the tubular memberto the water ‘ 
surface through the return'line. The pressure of the sur 
rounding water 'P;, will be equal to the product of the 

' applicable water pressuregradient and the water depth 
of the tubular‘ member. The span of drill string has a 
weight per unit length designated as Wg, which corre 
sponds ,to its weight‘in the fluid within the tubular mem 
ber. ' - . ‘ i ' ' ‘ 

Considering the. forces‘ acting within the‘ system 
shown in. FIG. 3, and assuming the drill string is not ‘in 
compression and the tubular member contains drilling 
?uid, it will benoted that the downward force exerted , 
by the span of drill string extending below seal member 
35 will be equal to ‘the length of the span times its 
weight per unit length in drilling fluid, or (L,,,,) X (W,;,). 
The force acting upwardly on the drill string and tend 
ing to prevent it from descending within the bore will 
be the difference in pressure between .well pressure 
(Pw) and the hydrostatic pressure (P,,) of thesurround 
ing water times the crosssectional area of the drill 
string A8, or written alegbraically, [A,,,, X (Pw-P,,)]. 
From inspection, it will be clear that the length of the 
drill string that extendsbeneath the upper seal member 
should be in excess of that de?ned by the following 
equation: L4, = [Ads X (Pw—Ph)[_+- Wd, Provided the 
length of the drill string extending within the chamber 
exceeds that speci?ed by the above equation, it will 
have sufficient weight to descend into ‘the borehole 
after pressure equalization between the chamber and 
the well without imposition of any external force. If a 
shorter length of drill string extends within'the assem 
bly, the force exerted by the differential pressure be 
tween the well and the hydrostatic head will exceed the 
gravitational force and be sufficient to prevent the drill 
string from descending, absent the imposition of verti 
cal force on the drill string above the seal. While the 
length of the tubular member will be governed by the 
above variables in each instance, it will normally. be at 
least 100 feet long. ' ' v 

By way of example, if the upper seal assembly is to 
be situated at a depth of 2,000 feet in sea water having 
a speci?c weight of 8.44 lb/gal, the hydrostatic head 
(P,,) exerted by the seawater will be about 875 psi. If 
a mud having a density of 12.0 lb/gal. is used, the pres 
sure exertedv ‘by a 2000 foot column of mud, i.e., the 
well pressure (P,,,), will be about 1248 psi, Assuming 
that the drill string is comprised of drill collars having 
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a nominal OD of 7%inches and ID of 2% inches and'a 
weight per unit length (W,,,) is 12.0 lb/gal. drilling fluid 
of 114 lb/ft’, the cross-sectional area of the drill string 
(Ad,) will be 47.17 sq. in. The total upward force 
caused‘ by the pressure differential will be 47.17 in2 X 

' (1248 psi -— 875 psi) or v15,594 lb. The length of drill 
string required‘will thus be 15,594 lb + 141 lb/ft. or 
about 137 feet. ‘ ‘ 

Normal operating practice would be to provide a tu 
bular'member having a length at least sufficient to posi 
tion the upper seal assembly va sufficient distance above 
the valve means in the BOP so that the length of drill 
string dictated by the above equation, i.e. 137 ft. in the 
example, can extend therebetween. This has the advan 
tage of permitting introduction of the drill string into 

- the well without placing the portion of the string imme- ' 
diately above the tubular member in compression. It 
has the further advantage of ‘permitting the requisite 
length of ‘the drill string'to be positioned within the as 
sembly when it is initially lowered and connected to the 
installation. It will frequently be convenient to provide 
a tubular member having a longer length’than initially > 

- required in anticipation of encountering increased well 

25 
pressure as drilling depth increases. It should'be noted, 
however, that a somewhat shorter length of the tubular ‘ 
member can be tolerated if a shorter span of drill pipe 
is introduced into the assembly vand the portion of the 
drill string just above the tubular member is placed-in 

' compression to provide the additional downward force 
30 necessary to promote entry of ‘the drill string into the 

' wellThe amount of additional force that can be gener 

35 

ated in this fashion without damaging the pipe is limited 
and willbe dictatedby the magnitude that the drill 
string can withstand without buckling. In any event the 
total force downward must exceed that generated by 
the differential pressure between the well and the hy 

_ drostatic head in order for the drill string to be intro 
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duced into the well. _ 
Once subsea wellhead 11 is attached to surface cas 

ing 13 which is cemented within the borehole and the 
blowout preventer stack l7is positioned atop the well 
head, the apparatus of the present invention may be 
lowered into place. The apparatus is normally assem 
bled on the drilling vessel and then installed subsea. It 
will frequently be'convenient to assembly the tool sec 
tion'by section and hang it from the vessel by padeyes 
like those depicted by numeral 37 of the drawing until 
it is completely assembled._With guide arms 29 and 
sleeves 30 connecting the assembly to guide lines 27 
which direct its descent, the ass'embly'is lowered into 
position, usually by means of the drill string. Running 
the assembly on the drill string normally involves use of ' 
a running tool of the type which includes a J-slot and 
is known in the art of offshore drilling. Tubular mem 
ber 31 and associated elements of the assembly will be 
lowered towards bottom until the lower end of the as 
sembly comes into contact with the upper end of the 
BOP stack.‘ Hydraulic connector 39 isthen actuated to 
connect the lower end of the assembly to the upper end 
of the BOP. stack. 
As noted above, it will be convenient to lower the as 

sembly with a sufficient length of drill string already 
within itsbore to overcome the differential pressure ex 
erted by the well ?uid. To prevent loss of drilling ?uid 
and any, contamination of the surrounding sea water, 
the drill string and hollow tubular assembly can be run 
containing sea water. With the hydraulic connector en 
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gaged, seal assembly 35 is actuated so that the drill 
string is slidably and rotatably sealed within the tubular 
member. Preferably‘, the subsea valve on the return line 
is then opened and, if the system contains water, dril 
ling ?uid is circulated down the drill string and out the 
return line until the water isdisplaced from the drill 
string and the hollow tubular member and circulation 
of drilling ?uid is established.‘ The valve means on the 
subsea installation, e.g., bag prevent'er 21 atop the BOP 

,stack, is then opened to permit equalization of pressure 
, between the Welland the bore of tubular member 31. 
'If the system is run ?lled with‘ water and the return line 
and associated subsea valve are connected to the BOP 
stack beneath the valve used to close in the well, the 

’ valve‘ is opened'and pressure equalization is achieved 
prior to circulating out the water. Because of the differ 

, ence in pressure gradient between mud and water it 
may be desirable in suchv circumstances to maintain-a 
back pressure on-the return line so as: to control the 
‘pressure exerted byv-the column‘ of ?uid downhole. 

‘ With upper seal assembly 35 holding the well under 
, control,.the runningtool ‘is disengagedJThis is typically ‘ 
" accomplished by slacking off and then-rotating the drill ' 

string counter-clockwise. The drill string may thenbe 
lowered through the seal assembly until the bit contacts 
the bottom of the borehole. Clockwise rotation of the 
drill string to bore additional hole is then initiated with 
rotatable seal assembly 35 continuing to provide well 
control. . 4 ' ‘ 

_ When it is desired to withdraw the drill string, for ex 
ample, to change the bit or to inspect or replace the 
upper seal assembly, the processoutlined vabove isre 
versed. The drill string is first withdrawn from the hole 
until its lower end is positioned within the hollow bore 
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drill string into the well without buckling the string; 5 

. c. sealing the upper end of said chamber around said , 
drill stringto ‘provide a pressuretight seal while Y 

‘ permitting the‘ string to’rotate and move vertically; 

d. opening said valve means to equalize pressure 
_ within said chamber and said‘lwell; and, thereafter 

e. lowering the’drill string to permit .said span to de- I 
scend into said Welland to apply a vertical force, 
as required, to the'upper end of said span so that 
the total of the downwardly directed forces acting 

, on said span is greater thanthe upward force ' 
caused by the difference in pressure between the 
well and the surrounding body of water. 

2. The method de?ned by claim 1 further including 
the step of buoyantly supportingsaid elongated hollow 
chambernear the upper end thereof. ’ , 

3. The method ‘defined by claim 2 further’including 
the step of ?exibly connecting said ‘elongated hollow 
chamber to said subsea well. . . ' ' 

4.-The method de?ned by claim 37; further including 
the step of moving said hollow chamber between said > 
vessel andsaid subsea well while guiding said chamber 
along- ?exible guide means extending between said ves 
sel and said well. » ' . 

5. -In an apparatus for conducting operations from a 
?oating vessel wherein a drill string-is to be extended 
into awell situated onia submerged bottom and pro- ' 
vided with valve means near the upper end thereof and 
drilling ?uid is returned, to the vessel through a ?exible 
return conduit independent of the drill string and the 

. operations are of the type wherein the pressure differ 
35 

of the tubular member or above the B0? or other valve - 
means used.v The valve means, normally a blind ram 
type preventer 19, is then closed and will serve to pro 
vide well control. The drilling ?uid within the bore of 
the drill string and the tubular member is then normally 
circulated out with sea water to relieve pressure and to 
prevent contamination of'the surrounding body of wa 
ter. 'As indicated above, this may be carried out by 
pumping sea water ‘down the drill string and back 
through the return line. The running tool is then recon 
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nected by elevating the drill string to engage it and then ' 
rotating the drill string clockwise. Hydraulic connector 
39 is disconnected from the‘ BOP stack to permit with 
drawal of the assembly to the surface. The assembly is 

' then raised by means of the drill string to the vessel 
where it may again be hung in the moonpool to permit 
inspection and maintenance of upper seal assembly 35. 
The. drill stringurnay then be withdrawnfrorn the bore 
of ‘the’ assembly and raised to thenlevel of the 
to change the bit or otherwise alter the equipment. 
What is'claimed is: ' 7 

' ‘ 1. A method of conducting operations in a well situ 
ated on the ?oor of a body of water from a vessel ?oat 
ing on the water surface wherein said well-is provided ' 
with valve means for opening and closing its bore com 
prising: , 

a. positioning an elongated hollow chamber atop said 
subsea well; _ . 

b. introducing a span of drill string into said chamber 
with said valve means closed, said span having a 
length sufficient to develop a gravitational force of 
sufficient magnitude to permit introduction of the 

50 ~ 

v55 

60 

65 

ential between the hydrostatic head of the drilling ?uid 
and that of the surrounding body of water taken at the 
valvemeans is sufficient to create an upward force that 
will cause the drill ‘string to buckle if it is attempted to 
be introduced into the well, the improvement compris 
ing: ' , . r - . 

a. an elongated member having a hollow longitudinal 
bore extending from the upper end to the lower 
end thereof and sized to permit the drill string to 
extend therethrou'gh; . _ 

b. means situated near the upper end of said member 
for sealing the drill string within said bore, said 
sealing means permitting said drill string to rotate 
and to translate .vertically with respect to said elon 
gated member while maintaining a'seal therebe- 4 
vtween; 

c. means situated .near the lower end of said elon 
gated member for remotely connecting and discon 
necting the lower end of said elongated member to 
said well in a manner to permit ?uid communica 
tion between the bore of said elongated member 
and, the bore of said. well through said valve means; 
and 1 . ' 

.' said elongated member being at least long enough 
to permit a. span of drill string to extend down 
wardly therethrough between said seal means and 
said valve means which span will exert a gravita~ 
tional force sufficient-to overcome the difference 
in pressure between well pressure and that of the 
hydrostatic head of the surrounding body of water 
and permit said drill string to be introduced into 
the vwell without buckling said drill string. 

>l< * I‘ * * * 


