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This invention relates to means for drilling and working
offshore wells and more particularly to means for drilling
a well bore from a floating drilling platform into a well
site submerged below a body of water and subsequently
for introducing apparatus into the well bore from the
floating platform.

It has been suggested herctofore that well bores be
drilled in submerged locations from floating drilling plat-
forms by attaching the platform to a submerged well site
by flexible guide lines, lowering the well drilling appa-
ratus by gravity along the guidelines into contact with the
submerged earth and subsequently drilling the well bore
by operation of the drilling equipmeni from the floating
vessel. The guidelines serve also as a means for guiding
into the well bore apparatus used for servicing or survey-
ing the well.

The guidelines used in the aforesaid method of drilling
are flexible members which permit a displacement of the
ficating drilling platform with respect to the submerged
well site and hence accommeodate the motion of the plat-
form while maintaining a coanection between it and the
submerged well opening. However, one difficulty ex-
perienced with this method of drilling results from the es-
sential flexibility of the guidelines,

It has been found that subsurface water currents may
bear against the guidelines, and the apparatus being
guided along them, with such force that they will be dis-
placed from alignment with the submerged well bore,
even though the guidelines are held under tension. Hence
the apparatus being lowered along the guidelines may en-
gage the submerged wellhead equipment at an angle which
makes it difficult, if not impossible, to introduce the appa-
ratus into the well bore, or which may damage the sub-
merged equipment, In waters too deep for divers to re-
pair such damage, the result may be the forced abanden-
ment of the well. 1t has been found also that subsurface
water forces may bear against the apparatus being guided
to the well bore with such force that the guide means
connecting the apparatus with the guidelines may be
broken, resulting in lost time on the drilling rig while the
equipment is being repaired.

It is an object of this invention to provide a means for
forcibly pulling drilling or other apparatus downwardly
from a floating platform to a submerged well opening
and into alignment with the well bore, wherein such
means can exert enough force to overcome the effect of
subsurface water currents and is not dependent on the
use of guidelines.

A further object of this invention is to provide novel
equipment for performing drilling and servicing opera-
tions on a submerged well bore from a floating drilling
platform.

A further object of this invention is to provide appa-
ratus for pulling or towing in a positive manner well
working apparatus from a floating platform downwardly
through a body of water to a submerged well site by a
plurality of towlines which are connected between the
lower portion of the well working apparatus and the sub-

merged well opening and actuated by a winch means on

the driliing platform to exert the force necessary to over-
come the lateral displacement effects of the water currents
and force the towed well working apparatus into align-
ment with the well bore.
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Cther objects of this invention will become apparent
as the description of it proceeds hereinafter.

The objects of this invention are achieved by affixing a
base assembly structure to the submerged earth at the
well site and mounting a plurality of towlines over pulley
or sheave means which are part of the assembly. These
pulley means are arranged symmetrically around the verti-
cal axis of the base assembly, and a respective towline is
mounted over each of the pulley means with one end of
each towline attached to a winch mechanism on the vessel
supporting the drilling platform and the other end at:
tached to a towing head. Thus the operation of the winch
mechanism pulls the towing head downwardly through
the body of water and into engagement with the base as-
sembly structure.

The towing head is constructed to be detachably con-
nected to apparatus to be pulled down to the submerged
well opening, and the towlines are connected to the tow=
ing head in a manner to exert a balanced pull on it. The
towing head and the base assembly are constructed with
complementary surfaces which will engage to center the
towing head on the latter and force the towed apparatus
into alignment with the well bore when the parts are
pulled into engagement. Subsequently the towed appa-
ratus is lowered through the towing head and the base as-
sembly by manipulation from the drilling platform.

The following specification, together with the accoirs
panying drawings which form part of it, describes several
modifications of apparatus for accomplishing the objects
of this invention. -

With reference to the drawings:

FIG. 1 illustrates in side elevation, and partly in sec-
tion, apparatus made in accordance with this invention
being used in an offshore drilling operation.

FIG. 2 is a schematic illustration in plan view of an
arrangement of winch mechanisms on the drilling vessel,
as used in this invention, taken along the line 2—2 of
FIG. 1.

FIG. 3 illustrates in side elevation and partly in sec-
tion apparatus in accordance with this invention and
shows a procedure for connecting wellhead control equip-
ment to the submerged well opening.

FIG. 4 illustrates in side elevation and partly in section
apparatus in accordance with this invention and shows
the wellhead control equipment attached to the submerged
well opening and drilling apparatus being pulled down-
wardly to the wellhead for insertion into the well bore.

FIG. 5 is an isometric illustration of an assemblage
employing the apparatus of this invention on a submerged
wellhead while an offshore well is being drilled.

FIGS. 6 and 7 illustrate in side elevation and partly
in section a modification of apparatus made in accordance
with this invention. ‘

Referring to the drawings, and particularly to FIGS.
1 and 3, there is illustrated an offshore dri'ling vessel 26
which has been anchored in a body of water 22 at a site
where a well is to be drilled in the underwater bottom 24.
A drill string 26 and bit 28 are suspended from the der-
rick 38 on the vessel and through a rotary table 32, and
a hole 34 is drilled into the submerged earth of sufficient
diameter and depth to accept a length of conductor cas-
ing 36. A base assembly 38 which forms part of the
apparatus of this invention is connected to the top por-
tion of the conductor casing.

In a preferred method for carrying out the positioning

 of the base assembly on the land surface at the boitom

70

of the water, the base assembly with a length of con-
ductor casing 36 attached thereto is suspended through

‘a trunk 39 in the central portion of the drilling vessel

by lines 48 and 42 which are wound on respective winches,
44 and 46 as indicated by the phantem lines designated



by the numeral 48 in FIG. 1. While the base assembly
is thus suspended, the drill string with a bit attached to
the end thereof is passed downwardly through it to drill
the bore hole 34 for the conductor casing in the sub-
merged earth.

. With the drill string still remaining in the bore hole,
the base assembly 38 is lowered along it by unreeling
the lines 40 and 42 from their respective winch drums,
while retaining the free ends of the lines on the drilling
vessel, as indicated at 58 and 52, until the base assembly
is seated at the ocean bottom. The conductor casing 36
is then cemented to the well bore by forcing a cementing
material downwardly through the driil string and the
base assembly is thus firmly secured to the earth at ihe
submerged well site. Subsequently the free ends 54 and
56 of the lines 40 and 42 are connected to a towing head
58 which is detachably connected to the lower portion
of the drill string 26. The lines 40 and 42 are then used
to pull the towing head and the diill string downwardly
through the water into engagement with the base assem-
bly in a manner to be described hereinafter.

. The drill string is then lowered by the derrick arrange-
ment 38 on the drilling vessel until the drill bit 28 is in
contact with the submerged earth. The drill string is
rotated by the rotary table 32 to drill the well bore.
When the drill string is retracted from the well bore, the
towing head 58 is returned to the surface of the water
with the drilling apparatus and is available for repeating
the operation of pulling drilling or other equipment down-
wardly through the water to the submerged well opening.

Referring now to FIG. 3 of the drawings, the base as-
sembly 38 comprises a base member 6% which is designed
with sufficient lateral dimension to bridge over the open-
ing of the bore hole which has been drilled to receive the
conductor casing, and has sufficient bearing area to posi-
tion the assembly on the surface of the land underlying
the water to prevent it from being submerged in bottom
sediments. The base member has a cylindrical projec-
tion 62 affixed to and extending downwardly from it
which is rigidly connected to the conductor casing 36.
There is a central opening 64 in the projection 62 in axial
alignment with the conductor casing and hence with the
well bore.

A hollow cylindrical support element 66 is affixed to
the upper surface of the base member and projects up-
wardly therefrom in axial alignment with the conductor
casing. This support element may be detachably con-
nected to an upward extension 68 of the cylindrical pro-
jection 62 by latches 78 which engage a groove 72 in the
circumferential surface of the extension. The latches
are held in engagement with the groove by shear pins
74. The assemblage of these parts is made at the surface
of the water, and the assemblage is lowered as a unit in
the manner described heretofore. If it is desired to
abandon the well or for some other reason remove the
equipment from the submerged well opening, a sufficient
tension is placed on the towlines 40 and 42 to cause the
pins 74 to shear and release the support element 66 and
the apparatus attached thereto from its connection to the
base member.

The top portion of the cylindrical support member
is flared in a conical form 76 which functions as a cen-
tralizing means for the towing head 58, and hence the
apparatus towed by it, when the towing head is pulied
jnto engagement with the base assembly. It will be un-
derstood that the cylindrical form of the support element
66 provides a simple structural shape for supporting the
centralizing cone 76 of the sheave-and-pulley compo-
nents of the apparatus to be described hereinafter. How-
ever, the concept of this invention is not limited to this
specific structure but embraces other forms of support
mearns which will perform the same functions.

A pair of diametrically opposite openings 78 and $9
are formed in the circumferential wall of the cylindrical
support element, and a respective pulley 82 and 84 is
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mounted in each of said openings on respective bracket
structures 86 and 88. The pulleys are disposed with at
least a portion of the rim of each of them extending
within the axial chamber 20 of the hollow support element
66. A respective sheave 92 and 94 is supported by a
respective bracket 95 and 98 on the conical portion of
the element with each pulley and its component sheave
positioned in the same vertical plane.

The respective towlines 48 and 42 are mounted over
each corresponding sheave-and-pulley set with one end,
54 and 56, of each towline disposed within and passing
upwardly through the cylindrical chamber of the hollow
support element and the other end disposed exteriorly of
the apparatus. - These latter ends of the towlines are con-
nected to the rtespective winch mechanism 44 and 46
aboard the drilling vessel as explained heretofore. A line
guard 360 surrounds each towline where it passes over its
respective sheave 92 or 94 to prevent the towline from
being disengaged from its component sheave.

At the beginning of a towing operation the ends §4
and 36 of the respective towlines pass upwardly through
the base assembly to the surface of the water and aboard
the drilling vessel. Subsequently these ends of the tow-
lines are attached to the towing head in a manner to be
described hereinafter.

One modification of a towing head 58 made in accord-
ance with this invention is illustrated in FIGS. 3 and 4.
This device is made with a cylindrical peripheral surface
192 which tapers at its bottom portion 184 in a conical
form which is complementary to the conically flared por-
tion 76 of the cylindrical support element 66 of the base
assembly. The towing head has an inmer cylindrical
chamber 186 which is continuous through it and open at
the top and bottom ends. The wall 168 of this cylindrical
chamber is sealed to the top wall 118 and the bottom 104
of the towing head in a fluid-tight manner to form a
symmeirical buoyancy chamber 112 within the towing
head. The parts are proportioned to give the towing head
positive buoyancy of sufficient force to pull the ends of
the towlines from a submerged position to the surface of
the water as the towlines are slacked off from their respec-
tive winches. This structure provides a means for re-
trieving the towing head and the tcwlines from a sub-
merged position if the towing head becomes disconnected
from the apparatus it has pulled downwardly into the
water.

The towing head has a split flange 114 bolted to its
top surface, and the flange extends radially inwardly
over the cylindrical chamber 186, and there is a central
opening 116 through the flange in axial alignment with
the cylindrical chamber. Thus the flange forms a shoul-
der 138 at the upper end of the cylindrical chamber de-
signed to engage a complemenatry shoulder 120 on the
apparatus 122 disposed within the chamber to prevent
this apparatus from being withdrawn out of the towing
head in an upward direction.

The split flange 114 is made in two half-sections 124
and 126 which can be assembled around a drill string or
other tool inserted into the chamber 186 as the flange is
bolted to the towing head. The opening 116 in the
flange is selected to fit snugly around the equipment in-
serted through it but with sufficient internal diameter to
permit this equipment to be fowered through the towing
head after the latter is pulied into engagement with the
base assembly.

The lowermost portion 128 of the towing head is made
with a cylindrical form which will telescope within the
hollow cylindrical support element 68 of the base assem-
bly, and the projecting ribs 139 are affixed to its outer
surface to assist in centralizing the towing head in co-
axial alignment with the base assembly as the parts are
pulled into engagement.

The pivoted bails 132 and 134 mounted on the lower
portion 128 of the towing head provide a means for at-
taching the towlines to it. These bails are mounted on-
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a common pivot axis 135 which is diametrically disposed
relative to the cylindrical portion 128. When the towing
head is pulled into engagement with the base assembly,
the positions of the puileys 82 and 84 in relation to the
engaged position of the towing head causes the towlines
to swing their respective bails laterally away from the
axis of the passageway through the base assembly, as
illusirated in FIG. 4. Thus the passageway 80 is cleared
for the passage of the well drilling apparatus as it is
lowered through the towing head and base assembly 38
and into the well bore.

After the base assembly is secured to the submerged
earth, the towlines and towing head are used to pull the
driiling string 26 with a drill bit 28 attached to the end
of it down to the base assembly in the manner illustrated
in FIG. 1, and into axial alignment with the conductor
casing 36. During this operation, as in other tow-in
operations to be described hereinafter, the upper portion
of the drill string is supported by the derrick on the drill-
ing platform, and the restraining force of the drawworks
is balanced against the pull of the towline to cause the
drill string to move downwardly through the water while
a considerable amount of tension is imposed on it. The
towline tension may be in the order of several times as
great as the weight of the drill siring, and the derrick
hook, therefore, is lcaded boih with the weight of the
drill string and the pull of the towline. Hence there is
provided a direct control of the forces which may be
exerted in positioning the towing head on the base as-
sembly and bringing the drill string into alignment with
the well bore. The balancing of the opposed tensions
imposed on the apparatus as it progresses through the
water provides a means for applying sufficient force to
the derrick lines and towline to counteract the hydraulic
forces imposed by the transverse water currents and
hence provides a means for maintaining the drill string
in alignment with the well bore.

A bore hole is drilled into the earth to accept a string
of surface casing 138, FiG. 3, which is pulled down-
wardly frem the drilling vessel and into alignment with
the well bore in the maunner of the drill string as explained
heretofore. The upper end of the string of surface cas-
ing is supported by the derrick 30 on the drilling vessel
by a string of tubing to which it is attached by a connec-
tion, such as a safety joint, which can be released by re-
mote operation. ‘

As illustrated in FIG. 3, the surface casing has a man-
drel 149 of a safety joint attached to its uppermost por-
tion, and when the surface casing is fully inserted into the
bore hole it may be supported in the base assembly by a
casing hanger 142 with the mandre!l extending above the
base member 6% and within the passageway 99 of the cy-
Iindrical support element 66. The string of tubing which
connects the surface casing with the drilling vessel is used
as a conduit to cement the surface casing in the well bore.
This string of tubing is then disconnected from the sur-
face casing at the safety joint and returned to the drilling
vessel along with the towing head which was used to puil
the surface casing and coanected tubing downwardly
through the water. The towing head remains connected
to the lower end of the tubing string through the abutting,
interengaging surfaces between the parts, and through the
actien of the connected towlines provides a restraint to
cortrol the position of the lower end of the tubing string
as it ascends through the water.

The towing head is now used to pull down to the sub-
merged well opening wellhead control equipment which is
then latched and sealed into the safety joint mandrel.
As illustrated in FIGS. 3 and 4, this equipment may com-
prise a series of blowout preventers 144 and a drilling
bead 146 which are connected together in axial alignment
to provide a passage through the equipment to the well
bore. A short length of pipe 348 is connected to the
lower portion of the controi equipment, and the barrel or
female poriicn of the safety joint, which in this instance
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corresponds to the apparatus 122 mentioned heretofore,
is fixed to the lower end of this tubing.

A tow-in assembly 150 comparable to the base assem-
bly 38 described heretofere is fixed to the top portion
of the drilling head when the wellhead control equip-
ment is assembled together at the surface of the water
and prior to pulling it downwardly to the submerged
well site. This assembly comprises sheave-and-pulley ar-
rangements for mounting a pair of second towlines and
a centralizing means for a second towing head. The
pair of second itowlines are used to pull well drilling or
other apparatus downwardly through the water to the
submerged wellhead control equipment through which it
is lowered into the well bore. :

While the weilhead control assemblage is being pulled
downwardly through the water by the towlines 48 and
42, it is supported from the derrick 30 of the drilling

essel by a string of tubing 152 and by the second pair
of towlines. The tubing string is lowered by the der-
rick, and the second pair of towlines are unreeled from
their associated winch drums as the assemblage pro-
gresses downwardly. Sufficient tension is maintained on
the second pair of towlines to keep the second towing
head in engagement with the tow-in assembly 156.

When the towing head 38 engages the base assembly
38, the tubing string 152 is lowered by the derrick 30
to pass the barrel 122 of the safety joint through the pas-
sage 106 in the towing head and the passageway $0 in
the base assembly until the barrel engages the mandrel
14® and automatically latches onto it. Thus the well
contro! equipment is securely connected to the well open-
ing. The first towlines 46 and 42 now remain idie while
the second towlines 154 and 156 are used to puil appa-
ratus subsequently used for drilling or working the well
downwardly from the drilling vessel to the submerged
welthead. '

The tow-in assembly 158 which is connected to the
top of the wellhead control equipment comprises a hol-
low cylindrical support element 158 comparable to the
support element 66 of the base assembly. A respective

- pulley-and-sheave arrangement for each of the second

towlines is mounted on the exterior of the support ele-
ment 158 in a manner comparable to the pulleys §2 and
84 and sheaves 92 and 94 of the base assembly, as illus-
trated by the pulley 169 and.sheave 1462 for the towline
i56 of FIG. 4. The respective pulleys are positioned
on the support element 156 in diametrically opposed
relationship and with a portion of their rims extending
within the axial passageway 164. Each respective. tow-
line 154 and 156 is mounted over its pulley and its com-
panion sheave with one end of the towline being disposed
operatively within the axial passageway 164 and con-
tinuing upwardly to the surface of the water. The other
end of each towline is connected to a respective winch
mechanism aboard the driiling vessel.

FIG, 2 is a diagrammatic illustration of the operative
relationship aboard the drilling vessel of the winches
for the towlines. In this figure the circumference of the
circular trunk 3% through the hull of the drilling vessel
is indicated by the numeral 166. To simplify the expla-
nation of the arrangement, the various winches are shown
as disposed in equiangular relationship around the cir-
cumference of the well, although it will be appreciated
that these winches may be otherwise positionzd on the
drilling vessel and the respective towlines carried to their
operative positions relative to the trunk 38 by appro-
priate sheave arrangements.

As illustrated, the winches 44 and 46 are disposed on
diametrically opposite sides of the trunk 38. The tow-
lines 4@ and 42, respactively, are recled on these winches
and operate in a vertical plane which passes through the
winches. The winches 168 and 7@ are positioned at
the well also in diametrically opposite relationship on a
diameter at right angles to that of the winches 40 and
42. The second pair of towlines 154 and 156 are recled
on the winches 168 and 176, respectively, and these tow-
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lines operate in a vertical plane which is positioned at
right angles to the plame in which the first-mentioned
towlines operate. This disposition of the winches and
towlines prevents the latter from becoming entangled
when the apparatus is in operation.

The tow-in assembly 150 has a conically flared por-
tion 172 at its upper end to engage and center a second
towing head 174 which is attached by a pair of pivoted
bails 176 and 178 to the respective towlines 154 and 156
in a manner described with relation to the towing head
58. The second towing head is similar to and may be
a duplicate of the towing head 58 described heretofore.

FIG. 4 illustrates the arrangement of the parts after
the wellhead control equipment has been connzcted to
the surface casing and shows a drill bit 188 on the end
of the drill string 152 being pulled down into engage-
ment with the submerged wellhead apparatus. The well-
head contro!l equipment is actuated by remote operation
from the drilling vessel through the hydraulic lines desig-
nated generally by the numeral 182. A mud return line
184 is connected to the assemblage below the driliing
head, and a production or, alternatively, a “kill” line
186, which is ccntrolled by a remotely operated valve
188, is connected to the assemblage below the blowout
preventers. During a drilling operation drilling mud is
forced downwardly through the string of drill tubing and
returns to the drilling vessel through the mud return line
184 in a manner understood in the art.

When apparatus is to be pulled into the well bore, the

blowout preventers and drilling head are actuated from
aboard the drilling vessel to open a passageway from
the towing head 174 into the surface casing 13§. The
winches 168 and 178 are placed in operation to pull the
second towing head 174 downwardly through the water
into contact with the submerged tow-in assembly 158
in which it is centered through the cooperation of the
complementary surfaces of the flared conical portion 172
of the tow-in assembly and the lower conical portion 199
of the towing head.
"~ As explained heretofore, the upper portion of the
drill string is supported in a vertical position by the der-
rick of the drilling vessel. ~ Sections of drill tubing are
added to the upper portion of the siring in a manner
analogous to that employed in ordinary drilling practice.
When the towing head 174 is pulled into engagement with
the tow-in assembly 150, the drill string is lowered by
the derrick 39 to pass through the submerged welthead
assembly into the well bore and in contact with the sub-
terranean formations. Subsequently the drill string is ro-
tated by the rotary table 32 to continue the well drilling
operation.

FIG. § illustrates the arrangement of the submerged
wellhead apparatus during a drilling operation. As will
be noted, the drill string 152 has been pulled into axial
alignment with the well bore through the action of the
towlines 154 and 155 and the towing head 174. The tow-
ing head is held in contact with the tow-in assembly 150
through the action of these towlines while the driliing
operation is proceeding. The wellhead control equip-
ment is connected to the well opening through the safety
joint as explained heretofore, and the towlines 48 and 42
remain tight though idle.

When it becomes necessary to change a drill bit, the
drill string is raised by the hoist means on the drilling
vessel. As the bit moves upwardly, it enters the towing
head 174 to assume the position shown in FIG. 4 with
the radially projecting shoulder 192 on the drilling ap-
paratus engaging the flange member £94. An appreciable
restraining tension is held on the towlines 154 and 156 to
control the ascent of the equipment while the drill string
continues to be raised, and the drawworks is operated to
overpower this tension.

The drill string carries the towing head to the surface
of the water and thence aboard the drilling vessel. Thus
when the drill bit is changed, the towing head is available
40 be connected to it,.and:the drill string is again pulled
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downwardly through the water by operation of the fow-
lines 154 and 155, This operation, of course, applies
also to other well working apparatus than drill strings
which it is desired to insert into the well bore.

FIGS. 6 and 7 show a modification of struciure made
in accordance with this invention, In this modification a
hollow cylindrical support element 209 is affixed to a base
member 202 and extends upwardily from it in vertical
alignment with the well bore. The support element has a
pair of diameirically opposed bracket members 284 and
2686 affixed to its outer surface, and respective pulleys
288 and 239 are rotatably mounted adjacent the radially
outer end of each bracket. A respective towline 212 and
214 is mounted over each pulley with one end, 216 and
218, respectively, of each towline connected to a winch
mechanism on the drilling vessel and the other end, 22¢
and 222, respectively connected to a towing head. The
respective connections 224 and 224 for the towlines on the
towing head are placed in spaced-apart diametrically op-
posed relationship to provide a torque which will rotate
the towing head into alignment with the pulleys 288
and 210 on the base assembly as the parts are pulled
info engagement.

The towing head 228 is formed with a hollow cylindri-
cal portion 233 which has a conically flared skirt 232
attached to the bottom of it with the largest diameter of
the cone disposed at its lowermost portion. A vertical
chamber 234 through the cylindrical portion is made
with sufficient internal diameter to telescope over the
cylindrical support member 289 when the parts are pulled
into engagement, and the conical skirt 232 assists in
centering the towing head over the cylindrical support
element. A second cylindrical section 236 having a ver-
tical passageway 238 through it of reduced internal diam-
eter is affixed to the top of the first section 239, in axial
alignment. The lower end surface 249 of the second
cylindrical section projects radially inwardly within the
vertical passageway 234 of the first section to provide a
diametrically disposed shoulder 242. This shoulder en-
gages the top end 243 of the cylindrical support element
280 when the parts are in full engagement to limit the
downward travel of the towing head. Centralizing ribs
244 project radially inwardly from the wall of the pas-
sageway 234 to center the towing head in coaxial align-
ment with the cylindrical support element.

The cylindrical section 236 has a cap element 246
mounted on its upper end. This cap element is sup-
ported on antifriction bearings 248 to enable it to rotate
in a horizontal plane relative to the vertical axis of
the towing head. There is a central opening 25¢ through
the cap element in alignment with the passageway through
the towing head but of smaller internal diameter than the
passageway 238. Therefore, the cap element extends
radially inwardly of the passageway 238 to form a shoul-
der 252 which will abut a complementary shoulder such
as the shoulder 254 on.the drilling apparatus shown in
FIG. 6 when the latter is pulled upwardly relative to the
towing head. The opening through the cap is selected to
fit snugly around the apparatus inserted through it but
with sufficient internal diameter to permit this apparatus
to be lowered through the towing head when the latier is
seated on the base assembly. Desirably, the cap 246 is
made with two internal half-sections 256 and 258 which
can be assembled within a sleeve 259 fo surround a drill
string or other tool inserted into the passageway 238.
The half-sections are then bolted to the sleeve to form a
unitary assemblage. The rotatable mounting 248 of the
cap assemblage permits the towing head to be turned in a
horizontal plane to align the ends 22% and 222 of the
respective towlines with the pulleys 288 and 210 without
interference from the frictional effects of the abutting
shoulders 252 and 254. This arrangement also prevents
the intertwining of the two towlines through any ro-

‘tational movement of the apparatus bemg towed down-

wardly through the water.
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The operation of the apparatus described immediately
heretofore is similar to that previously described with
relation to FIGS. 3 and 4. The towlines 212 and 214
are employed to pull the first towing head 228 down-
wardly through the water to the base assembly. This
towing head is employed to pull down to the base assem-
bly the apparatus required to drill the bore hole for, and
to set, the string of surface casing 138, in the manner
previously described. .

A mandrel 264 of a safety joint is connected to the
uppermost portion of the string of surface casing, as ex-
plained heretofore, and the wellhead control equipment
266 is pulled down through the water and latched onto
it. A tow-in assembly 268 similar o that described for
the base assembly is fixed to the top portion of the
wellhead control equipment. This tow-in assembly has
associated with it a pair of towlines, one 279 of which is
shown, which are disposed in a vertical plane positioned
transversely of the vertical plane of the towlines 212 and
214. They are atiached at one end to a second towing
head 272 and at the other end to a winch mechanism
aboard the drilling vessel. The second towing head has a
split cap element 274 affixed to its upper end and pro-
jecting radially inwardly of the vertical passageway 276
through the towing head to form an abutting shoulder 278
for the purpose described heretofore.

In this modificaiion of the towing head the cap ele-
ment is formed with a hoilow cylindrical portion 280
projecting upwardly on it with a chamber 282 having an
internal diameter which closely approaches the diameter
of the portion of the tool 283 engaged within the pas-
sage 276, as indicated at 285. As in previous modifica-
tions, the cap is made with a cenirai opening 284 which
will permit a string of tubing, for instance, to slide down-
wardly through it. The cylindrical projection 288 cen-
ters the tool in coaxial alignment with the towing head
and hence in alignment with the wellhead control equip-
ment when the towing head is pulled into engagement
with the tow-in assembly.. The lower portion of the
towing head is formed with a conically flared skirt 28¢
to center the towing -head with the tow-in assembly 268
when the parts are pulied together. _

The operation of this modification of apparatus is sim-
ilar to that described heretofore with respect. to pre-
vious modifications. After the weilhead control equip-
ment is pulled down to the submerged well opening and
latched onto the safety joint, the towlines 232 and 2i4
remain idle. Subsequently the second pair of towlines,
as represented by 279, are used to pull down to the well-
head other apparatus required for' drilling or working
the well, and this apparatus is further lowered from the
drilling vessel into the well bore.

It is apparent from the foregoing description that the
apparatus of this invention achieves the objects as set
forth heretofore and provides a means for forcibly puli-
ing well working tools and apparatus downwardly from
a floating platform on the surface of the water to a sub-
merged wellhead and into alignment with the well bore
through the force imposed by towlines. The apparatus
is construcied to permit towline tensions in the range of
thousands of pounds to be used. Thus a means has
been provided to align the well working apparatus with
the submerged wellhead in a positive manner and with
sufficient force to overcome the effects of subsurface
water currents which heretofore have proved trouble-
some in offshore drilling operations.

It is apparent that other modifications than those de-
scribed herein may be made to the apparatus of this
invention without departing from the inventive concept.
Therefore, it is intended that the invention embrace all
equivalents within the scope of the appended claims.

1 claim:

i. Apparatus for use in working in a well in an off-
shore location comprising a drilling vessel at the surface
of a body of water and anchored above a submerged well
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site, a submerged well having an opening at said well
site, a base assembly at the bottom of said water and
affixed to the submerged earth at said well site, said
base assembly formed with a passageway therethrough
in alignment with said submerged well, a pair of pulley
means mounied on said base assembly in spaced-apart
diametrically opposed relationship relative to the axis of
said passageway, a respective towline mounted over each
of said pulley means, a respective winch means on said
drilling vessel for each said towline, a single towing head
formed with a vertical passageway therethrough, means
operably connecting one end of each said towline to a
said respective winch means and the other end of each
said towline to said single towing head in substantially
coaxial alignment with said passageway through said
towing head, complementary means on said base assem-
bly and said towing head to center said towing head on
said base assembly with said passageway in said towing
head in coaxial alignment with said passageway in said
base assembly when said towing head is in engagement
with said base assembly, means displacing said other end
of each said towline from said coaxial alignment with
said passageway in said towing head and said passages
way in said base assembly when said towing head and
said base assembly are in engagement, a string of tubing
supported in a vertical position by said. drilling vessel,

‘means on said drilling vessel and connected to said string

of tubing for lowering and raising said string of tubing
vertically through said water, means connecting the
lower end of said string of tubing to said towing head
and in axial alignment with said® passageway through
said towing head, means to operate said. winch means
to forcibly pull said towing head downwardly through
the water and into engagement with said base assembly,
said means for lowering said string of tubing vertically
through said water being operable to lower said string
of tubing through said towing head and said base assem-
bly and into said submerged well. - o
2. Apparatus in accordance with claim 1 comprising
a respective bail for each said towline with each said bail
pivotally mounited on said towing head on a common
diametrical axis, means. connecting the said other end
of each said towline to its said respective bail, and where-
in said pulley means are spaced apart a distance sufficient
to cause said bails to swing laterally away from the axis
of said passageway through said base assembly when
szid towing head is pulled into. engagement with said
base assembly.: . L o :
3. Apparatus for pulling equipment downwardly from
a surface platform to a weli opening submerged under
a body of water comprising a base member submerged
at the bottom of a body of water and secured to a sub-
merged well opening, a hollow cylindrical element se-
cured to and projecting upwardly from said base mem-
ber and terminating at its upper end in a conically flared
portion, said base member and said cylindrical element
formed with a passage therethrough in vertical alignment
with said well opening, the circumferential wall of said
cylindrical element formed with a pair of openings there-
through in diametrically opposed relationship, a respsc-
tive pulley means mounted on said cylindrical element at
the location of each opening of said pair of openings
and disposed with at least a portion of the rim of each
of said pulley means within said hollow cylindrical ele-
ment, a respective towline mounted over each of said
pulley means with each said towline having one end
portion thereof disposed operatively vertically through
said hollow cylindrical element, a power means for pull-
ing on said towlines, the other end portion of said tow-
lines connected to said power means, a single towing
head formed with an axially disposed passage there-
through, said single towing head formed to detachably
engage said cylindrical element in conceniric relation-
ship, means connecting said single towing head to the
said one end portion of each said towline, means to op-
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erate said power means to pull said towing head into
engagement with said cylindrical element, and means on
said towing head to detachably engage equipment ex-
tended through said axially disposed passage through
said towing head to pull said equipment from said sur-
face platform into concentric relationship with said cylin-
drical element when said fowing head is pulled into en-
gagement with said cylindrical element.

4. Apparatus for pulling equipment dowawardly
through a body of water from a vessel anchored at the
surface thereof to a well opening at the bottom thereof
comprising a vessel at the surface of a body of water,
a support structure separaie from said vessel and sub-
merged at the bottom of said body of water and affixed
to a submerged well, said support siructurs formed with
a passage therethrough in vertical alignment with said
wall, a pair of arms projecting radially from said support
structure in diametrically opposed relationship, a respec-
tive pulley means rotatably mounted adjacent the end
of each of said arms, winch means on said vessel, a re-
spective towline mounted over each of said pulley means
and connected at one end to said winch means, a single
towing head separate from said vessel and formed with
spaced-apart diametrically opposed respective connecting
means for each said respective towline, means connect-
ing each said respective towline to said respective con-
necting means, said towing head formed with a passage-
way therethrough to receive equipment to be pulied down-
wardly through the water, bearing means on said towing
head, a cap eclement formed with an opening there-
through in alignment with the said passageway through
said towing head and supported on said bearing means
for rotation about a vertical axis, said cap element formed
with a portion thereof projecting radially inwardly of
said passageway through said towing head to provide a
shoulder adjacent the upper end thereof to engage a
complementary shoulder on equipment disposed through
said cap element and said passageway through said tow-
ing head, a conically flared lower poriicn on said towing
head, and complementary engaging means on said towing
head and said support structure to align the said passage-
way through said towing head and: ihe said passage
through said support structure in coaxial relationship
when said towing head is pulled by said towlines into
engagement with said support structure.

5. Apparatus in accordance with claim 4 wherein said
support structure comprises a vertically disposed cylin-
drical member having a vertical passage therethrough,
and wherein said towing head has a complementary cylin-

.-drical portion which engages said cylindrical member of

- said support structure in telescopic relationship when
said towlines pull said towing head into engagement with
said support structure.

6. Apparatus for drilling a well in an offshore location
comprising a drilling vessel at the surface of a body of
water and anchored above a submerged well site, a base
assembly at the bottom of said water and affixed to the
submerged earth at said well site and having a vertical
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passageway formed therethrough, a pluraliiy of pulley

means mounted on said base assembly, a plurality of
towlines with a respective towline mounted over each of
said pulley means, winch means on said drilling vessel,
one end of each of said plurality of towlines operatively
connected to said winch means, a single towing head
having a vertical passageway therethrough, the other
end of each of said plurality of towlines connected to
said towing head in substantially concentric relationship
with said vertical passageway through said towing head,
said plurality of towlines comprising a flexible connec-
tion between the submerged fixed said base assembly
and said drilling vessel which permits said drilling vessel
to move on the surface of said water relative to said base
assembly while remaining connected to said base assem-
bly, a string of tubing having a drill bit affixed to the
lower end thereof, a derrick means on said drilling vessel,
means connecting the upper end porticn of said string
of tubing to said derrick means, means for operaiing said
derrick means for lowering and raising said string of tub-
ing vertically through said water, means detachably con-
necting said towing head to the lower end portion of said
string of tubing with said string of tubing in alignment
with said vertical passageway through said towing head,
means for operating said winch means to forcibly pull
said towing head and said string of tubing downwardly
through said water by the said plurality of towlines con-
nected to said towing head and against the restraining
force of said derrick means to place said towing head
into engagement with said base assermably, co-operating
means on said towing head and said base assembly to
seat said towing head on-said base assembly with the
said lower end portion of said string of tubing in vertical
axial alignment with said vertical passageway throngh
said base assembly when said towing head is placed in
engagement with said base assembly, means maintaining
said other end of each of said towlines clear of the said
passageway through said towing head and the said pas-
sageway through said base assembly when said towing
head is seated on said base assembly, said derrick means
being operable to further lower said string of tubing
through said towing head and said base assembly to place
said drill bit in contact with said submerged earth, and
means on said drilling vessel to rotate said string of
tubing.
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