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2,699,042 
PORTABLE MARINE FOUNDATION FOR ORLL 

ING RIGS AND METHOD OF OPERATION 
John T. Hayward, Tulsa, Okla. 

Application June 25, 1949, Serial No. 101,356 
16 Claims. (C. 61-46.5) 

This invention relates to improvements in the form 
and operation of drilling barges, particularly drilling 
barges which are adapted to be submerged completely in 
a water body through which wells, such as oil or gas wells, 
are to be drilled. 

In my co-pending applications, Ser. No. 44,626, filed 
August 17, 1948, now Patent No. 2,549,878 dated Feb 
ruary 6, 1951, and Ser. No. 65,475, filed December 15, 
1948, now Patent No. 2,551.375 dated May 1, 1951, and 
Ser. No. 90,694, filed jointly with Paul A. Wolff, several 
types of such barges and improvements in the construc 
tion and operation thereof have been disclosed. This 
invention is a continuation-in-part of these prior applica 
tions. 

Such drilling barges are designed particularly for use 
in open ocean areas such as those overlying the con 
tinental shelves along the coasts of the United States and 
particularly along the Gulf Coast. Such barges, as de 
scribed in the aforementioned applications, generally 
comprise a substantially flat bottomed hull which sup 
ports an open-work superstructure designed to extend 
above the surface of the water when the barge is fully 
submerged and resting on the underlying land bottom. 
A working platform is mounted on the superstructure and 
a conventional drilling derrick and drilling machinery 
may be mounted on the working platform so that when 
the barge hull is on bottom, the working platform and 
drilling rig will be well above the maximum water level 
and wave heights which may be anticipated in the area. 
Such drilling barges are, therefore, fully portable for tow 
ing or propelling to the water location and are provided 
with suitable compartmentation and ballast handling facil 
ities to effect submergence and re-floating of the structure. 
When fully equipped with derrick, drilling machinery, 

drilling mud, pipe, crew quarters and other equipment 
and machinery as is required to render the structure fully 
self-contained and portable as a unit, which is highly 
desirable for purposes of economy and efficiency, such 
a barge structure will have great weight and height. For 
example, a barge hull 160 feet long by 54 feet wide, 
having a molded depth of about 13 feet (a generally con 
ventionally sized drilling barge), when fully equipped, as 
described, will weight from about 1600 to about 2000 
tons. Its height from the hull bottom to the top of the 
drilling derrick will range from about 170 to about 200 
feet, of which only the barge hull and a portion of the 
superstructure supporting the platform and derrick will 
be below water when the barge is fully submerged and 
resting on bottom. 

It is a matter of extreme importance to assure complete 
immovability, both laterally and vertically, of such mas 
sive structures when on bottom. As is well known to 
those skilled in this art, once drilling of a well has been 
begun and surface or conductor casing has been set, no 
movement of the barge structure relative to the ocean 
floor in any direction may be permitted without serious 
danger of breaking of the well pipe and destruction of 
the well. It will be understood that drilling is conducted 
in the usual manner from the derrick floor, which will be 
well above the water level, through a narrow slot which 
is conventionally provided in the barge hull extending 
centrally of the hull from one end thereof to about its mid 
portion. The surface casing or conductor pipe must, 
therefore, extend from the ocean floor upwardly to just 
below the derrick floor, a height of 30 or 40 feet or more, 
depending upon the water depth and the relative elevation 
of the derrick floor. Such a slender member may not, 
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of course, be subjected to any lateral forces and since 
all drilling operations must be conducted therethrough, 
no relative movements of any kind between it and the 
drilling barge may be permitted. Moreover, the upper 
end of such a conductor casing is normally equipped 
with conventional wellhead fittings which ordinarily in 
clude very heavy and massive master valves, blow-out 
preventers and other fittings required for safe control of 
the well during drilling. Such wellhead fittings, there 
fore, form a heavy and bulky mass mounted on a relative 
slender and flexible stem, which would tend to fall over 
and bend or break, if not suitably held against any move 
ment relative to its vertical axis. Accordingly, it is most 
desirable to be able to lash or otherwise fasten the well 
head, as by a plurality of radiating connections, to appro 
priate portions of the barge structure, again making it 
extremely important that there be no appreciable move 
ment of the barge structure. 
The difficulty of preventing any lateral movement of 

the structure over the ocean floor is greatly intensified 
by the fact that a very tall superstructure must necessarily 
be continuously exposed to the lateral forces exerted 
thereon by the winds and waves which are prevalent in 
the open ocean and these forces may, under storm con 
ditions which frequently prevail, attain great magnitudes, 
despite the fact that the superstructure may be of open 
Work structural form, so as to present a minimum of 
solid surfaces subject to these forces. 

Moreover, not only is it essential that all lateral move 
ment of the barge structure relative to the well be pre 
vented, but it is equally important that there be no sub 
stantial vertical movement of the structure relative to 
the well, since the mouth of the conductor pipe represents 
a fixed point above the land in which the well is drilled, 
through which all drilling operations must be conducted. 
Obviously, therefore, once the barge structure is on bot 
tom and drilling has begun, any appreciable vertical move 
ment, either up or down, of the barge structure relative 
to the wellhead would constitute a very serious hazard 
to the drilling operations and to the well itself. This 
presents an additional problem of very serious moment 
with barge structures of the kind described intended for 
drilling in deep and open waters. This is due to the fact 
that the ocean floor, particularly along the Gulf Coast, 
is ordinarily covered by a layer of varying thickness of 
a soft, silty and sandy material which will not support a 
body of substantial weight but will allow such a body 
to sink unevenly into the soft ooze, particularly when sub 
jected to the heavy vibrations normally attendant upon 
conventional drilling operations. Thus, if the full weight 
of a tall and heavy structure such as one of the described 
drilling barges is imposed thereon, the barge will be very 
likely to tilt or sink into the soft material with the result 
ing serious hazard to the drilling operations. 

Accordingly, it is a primary object of this invention 
to provide improved forms of portable marine founda 
tions and methods of operation thereof which will over 
come the several difficulties above enumerated while still 
retaining to a maximum degree full freedom in submerg 
ing and raising the barge at water locations and ready 
portability thereof to and from the well locations. 

Generally stated and in accordance with illustrative 
embodiments of this invention, there is provided a drill 
ing structure which includes a hollow generally flat-bot 
tomed hull which is suitably compartmented and provided 
with ballast handling facilities whereby the buoyancy of 
the hull may be regulated to render it floatable on a 
body of water or to fully submerge it and which may be 
employed to vary the buoyancy to the desired extent while 
the hull remains fully submerged in order to regulate the 
weight imposed by the structure on the land bottom. The 
hull is equipped with means for preventing lateral and 
vertical movement thereof relative to the land when sub 
merged to rest thereon and such means include several 
embodiments for this purpose as well as means to effect 
ready release of the hull from the sucking and clinging 
action by the soft materials normally forming the land 
bottom when it is desired to refloat the structure. 
The various objects and advantages of this invention 

will become apparent from the following detailed de 
Scription when read in conjunction with the accompany 
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ing drawings which illustrate several useful embodiments 
in accordance with this invention. 

In the drawings: 
Fig. 1 is a side elevation of a barge structure in ac 

cordance with one embodiment of this invention show 
ing the structure in the normal afloat position on a wa 
ter body; 

Fig. 2 is a view similar to Fig. 1 showing the struc 
ture with the foundation hull entirely submerged in a 
water body and resting on the underlying land bottom; 

Fig. 3 is an end elevation of the structure looking to 
ward the slotted end thereof; 

Fig. 4 is a view similar to Fig. 2 looking toward the 
opposite end of the structure; 

Fig. 5 is a plan view of the hull looking upwardly 
toward the bottom thereof; 

Fig. 6 is a longitudinal sectional view of the barge hull 
taken generally along line 6-6 of Fig. 7; 

Fig. 7 is a horizontal sectional view taken generally 
along line 7-7 of Fig. 6; 

Fig. 8 is an enlarged fragmentary sectional view taken 
generally along line 8-8 of Fig. 4, illustrating one em 
bodiment of a means for controlling attachment of 
the barge hull to the land bottom; 

Fig. 9 is an enlarged fragmentary view taken in lon 
gitudinal section along line 9-9 of Fig. 4; and 

Fig. 10 is a generally schematic view of a portion of 
the barge structure illustrating another embodiment of 
apparatus for controlling the attachment of the barge 
hull to the land bottom. 

Referring to the drawings and to Figs. 1 to 6, in 
clusive, the barge structure comprises a hull, indicated 
generally by the numeral 10, which is of rectangular 
form having a generally flat bottom 11, a deck 2, side 
walls 13 and end walls 14. The latter may be con 
nected to the bottom by conventional rake portions 15. 
The hull is provided with a medial slot 16 extending ion 
gitudinally from end thereof to the mid-portion of the 
hull where it terminates in an end wall 17. It will be 
understood that slot 16 extends vertically entirely through 
the hull to provide access to the underlying land through 
the hull. A series of projections or ribs 18 are rigidly 
connected to the bottom of the hull and extend down 
wardly therefrom and are adapted to become embedded 
in the land surface when the barge hull has been sub 
merged to rest thereon. Ribs 18 may be of any suitable 
form or shape and may be arranged about the perimeter 
of the hull, as illustrated, or at any other suitable points 
along the hull bottom, one such rib 18a being shown 
extending along the center line of the barge from end 
wall 17 to the opposite end of the hull. The hull is 
provided with a plurality of longitudinal and transverse 
partitions 19 adapted to divide the interior thereof into 
a plurality of compartments 20 which may be of any 
desired number, shape, and size. One of the compart 
ments 20, ordinarily one which is located at or near 
the mid-ship portion of the hull, may be employed as 
a pump room in which pumps 22 may be located and 
employed for handling ballast which is to be introduced 
into or removed from the several compartments. The 
pumps are connected through suitable valved manifolds 
23 to pipes 24 extending into the several compartments, 
and through which the ballast is transferred, it being un 
derstood that the ballast will ordinarily be sea-water, 
although it may be any other suitable ballasting mate 
rial. Suction and discharge pipes 25 extend through 
the barge walls to provide communication between the 
pumps and the water body outside the hull. 

Extending upwardlv from the deck of the barge is a 
SuperStructure composed of a plurality of hollow co 
unns 26, preferably round in shape, the upper ends of 
which are adapted to support a working platform 27 
on which is mounted a conventional drilling derrick 28, 
and having portions thereof enclosed by walls to form 
rooms 28a for housing the drilling machinery and other 
equipment and quarters for the operating crew. The 
height of the columns 26 will be made such as to ex 
tend Well above the surface of a water body W when 
the barge is fully submerged therein and landed on the 
underlying land bottom L. Some or all of these hollow 
columns may serve as trunks or conduits connecting the 
working platform with the interior of the barge hull and 
particularly with the pump room, to permit passage be 
tween the working platform and the hull, of personnel, 
power and water lines, and the like. 
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4. 
The barge structure constructed as above described, 

when rendered sufficiently buoyant by emptying of bal 
last from compartments 20, will float on the surface of 
a water body W. It may be self-propelled but will or 
dinarily be pushed or towed by tugs or other vessels 
from place to place over the water surface. Fig. 1 shows 
the structure in the normal floating position. 
When the barge structure has reached the location at 

which a well is to be drilled, the hull may be submerged 
by filling the several compartments 20 with ballast in 
any appropriate manner. One method of Submerging 
such a barge hull is described in detail in the afore 
mentioned co-pending application Serial No. 65,475, 
wherein submergence is effected by ballasting one end 
of the hull while the other end is kept buoyant, and 
then progressively introducing ballast toward the float 
ing end after the initially submerged end is at rest on 
bottom. The aforementioned application Serial No. 
44,626, describes another method in which auxiliary 
pontoons are employed in assisting submergence of the 
barge hull. It will be understood that other suitable 
methods may be employed for Submerging the hull. 

Fig. 2 illustrates the position of the structure when 
the barge hull has been totally submerged and is rest 
ing on land bottom L, ribs 18 being embedded in the 
land surface under the weight of the structure. 
As previously noted, the land bottom will ordinarily 

be too soft to safely support the full weight of such a 
barge structure or prevent it from gradually sinking into 
the land surface. Accordingly, a method, in accordance 
with this invention, is provided by which this difficulty 
may be overcome. This is accomplished by regulating 
the amount of ballast which is introduced into the sev 
eral compartments 20 in such a manner as to provide a 
degree of positive buoyancy in the hull, which, al 
though the hull is maintained in totally submerged con 
dition, will, nevertheless, effectively support a portion of 
the load of the total structure. For example, a barge 
having the dimensions mentioned above-namely, a 
length of about 160, a width of 54, molded hull depth of 
about 13, will present a bottom surface area of about 7300 
square feet when due allowance has been made for 
the area of slot 16. The weight of such a hull plus the 
weight of the Superstructure, the drilling derrick and 
machinery, drilling mud, pipe and the like, will ordinarily 
total about 1600 tons. This means that if the full 
weight of the structure were allowed to be imposed on 
the land bottom, a weight of about 440 pounds per 
square foot would be imposed on the land bottom. In 
addition, the drilling operations and the tools being han 
dled therein will impose an additional live load of ap 
proximately 100 tons. It is found that pressures of the 
order of four to five hundred pounds per square foot 
are far in excess of the permissible load which may be 
imposed on the soft land bottoms on which the barge 
will normally be required to operate. Accordingly, the 
ballast handling facilities will be operated so that only 
enough ballast will be introduced into the several hull 
compartments and Suitably distributed among them in 
such a manner as to permit the hull to retain a suitable 
amount of positive buoyancy while being maintained in 
totally Submerged position and resting on the land bot 
tom. This may be done by partially filling some or all 
of the several compartments to an appropriate depth, 
depending upon their respective displacements, the over 
all displacement of the barge hull, and the portion of 
the weight to be buoyantly supported. Some of the 
compartments may be filled completely or "hard,” while 
others are only partially filled, as may be required. In 
this manner, the direct load imposed on the land may 
be greatly reduced and it has been found that a maxi 
mum load of about 130 to 200 pounds per square foot 
may thus be imposed on the bottom while still keeping 
the hull fully submerged and in contact with the land. 
It will be understood that the distribution between di 
rectly supported and buoyantly supported load may be 
Varied, depending upon the dimensions of the hull, the 
nature of the land bottom and the total weight of the 
Structure. 
The complete drilling structure will normally carry, 

either stored on the platform or in suitable hull com 
partments, or both, substantial quantities of dispensible 
operating materials, such as fresh water for drilling, fuel 
oil, mud materials and pipe. The combined weight of 
these operating materials may total several hundred tons, 
Which is a Substantial portion of the total weight of the 
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entire structure which must be suitably supported, and 
constitutes a weight which is variable between rather wide limits during the ordinary drilling operation. 

In accordance with this invention the buoyancy of the 
submerged hull will be regulated by suitable adjustment 
of the ballast, as described, to provide a sufficient degree of buoyancy which will buoyantly support a Substantial 
portion of the total weight of the entire structure, in cluding the dispensible operating materials, the remainder 
of the total weight being imposed upon and directly Sup 
ported from the land bottom. In order to maintain the portion of the total weight which is to be imposed on the 
and at a substantially constant value, the ballast Will 
be varied in accordance with the changes in weight of 
the operating materials in order to maintain the estab lished buoyancy value substantially constant and thereby 
maintain the portion of the total weight imposed on the 
land bottom at the desired substantially constant value. 
Thus, in the above example, in which the total weight 

of the entire structure including full loads of operating 
materials is about 1600 tons and it is desired to limit the 
weight to be imposed directly on the land bottom to, for 
example, approximately 500 tons, sufficient ballast will be 
removed from appropriate compartments of the submerged 
hull to provide the hull with a buoyancy value equal to 
about 1100 tons, or sufficient to provide buoyant Support 
for this portion of the total weight, while still keeping the 
hull in contact with the land bottom. Thereafter, as the 
weights of the operating materials vary, ballast will be 
added to or removed from appropriate compartments in 
accordance with these changes in weight, in order to main 
tain the buoyancy value constant and thereby maintain 
substantially constant the predetermined portion of the 
weight to be kept imposed directly on the land bottom. 
It will be understood that generally it will not be necessary 
to maintain the weight imposed on bottom at an exactly 
constant figure, but that some variation within reasonable 
limits will ordinarily be permissible. Thus, in the ex 
ample given, the operators may be instructed to hold the 
weight on bottom at 500 tons, plus or minus 50 to 100 
tons. 
With the method in accordance with this invention, it 

does not become necessary to store the operating mate 
rials on the structure in any uniformly distributed man 
ner. If the load over one portion of the structure should 
be increased or decreased materially with respect to an 
other portion, so as to create a tendency of the struc 
ture to tilt in one direction or another, particularly when 
on a soft bottom, it is only necessary to correspondingly 
vary the amount of ballast in the appropriate compart 
ments to compensate for the uneven load distribution to 
maintain the structure in level position while still main 
taining the previously established overall buoyancy value 
and, therefore, the load on bottom. 

It should be noted that in order to effectively use 
buoyancy, in the manner described, to take some of the 
load off the bottom, it is essential to employ a hull whose 
displacement does not change appreciably with changes 
in water level. This means that the horizontal cross 
section of the hull at the water level must be a mini 
mum and this, in turn, requires the use of a totally sub 
merged hull. Otherwise, if the hull is one which is only 
partially submerged, any changes in water level, whether 
due to tidal changes or to the passage of relatively large 
waves, will proportionally lift and lower the hull rela 
tive to the land bottom a condition which, as noted above, 
would be entirely intolerable for barge drilling, par 
ticularly when conducted in open ocean areas. 
When only a portion of the total weight of the barge 

structure is imposed on the land bottom, as above de 
scribed, the stability of the structure may be reduced with 
a consequent increase in the possibility of lateral move 
ment of the structure over the land bottom under forces 
exerted by wind and waves striking the exposed portions 
of the superstructure. This possibility, while very greatly 
reduced by employing an openwork superstructure, as 
illustrated, may be sufficiently serious that suitable means 
should be provided on the hull bottom to substantially 
supplement its normal frictional engagement with the 
land. This may be done in various ways by increasing 
the gripping engagement between the hull bottom and the 
land bottom on which it is resting. 

Ribs 18 constitute one suitable means for effecting posi 
tive engagement of the hull with the land bottom to resist 
lateral movement underforces of the kind described above. 
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6 
These ribs may be of any suitable shape and dimensions 
which are adapted to be embedded in the land surface 
under the weight of the barge structure and, as previously 
noted, may be distributed and arranged beneath the hull 
bottom in any suitable arrangement which is best adapted 
to offer effective resistance to lateral movement of the 
hull over the land bottom. As illustrated in Figs. 1 to 6, 
ribs 18 may be disposed along several portions of the hull 
perimeter and one or more ribs 18a may be disposed along 
the center line thereof between the inner end of slot 16 
and the opposite end of the hull to provide a balanced 
arrangement for uniform distribution of the barge load. 
The ribs will ordinarily be made about one or two feet 
in length but may be made longer or shorter depending 
upon the nature of the land bottom in which they are 
embedded. Figs. 8 and 9 illustrate one generally suit 
able form for such ribs. The projections formed on hull 
bottom 1 by these ribs will, as noted, become embedded 
in the land bottom when the barge hull settles thereon 
and their engagement in the land will act as effective 
anchors to prevent lateral movement of the hull over the 
land bottton. 

It has been found that a barge structure constructed 
and operated in the manner above described will remain 
perfectly immobile under even severe wind and wave 
conditions, and drilling may be safely conducted under 
such conditions. 
To re-float the barge after drilling has been completed, 

sufficient ballast is pumped from the several compart 
ments and in a suitable order to increase its buoyancy 
sufficiently to allow the hull to again become sufficiently 
buoyant to arise to the surface and float thereon. The 
aforementioned applications describe effective methods 
for refloating a structure of the kind described herein, 
that is, either by raising one end first or by employing 
pontoons to stabilize the main hull while its buoyancy 
is increased and it is rising to the Surface. 
Ribs 18 and 18a may also be employed to additionally 

supplement the gripping engagement between the hull and 
the land. Referring again to Figs. 8 and 9, rib 18a is there 
illustrated as constructed of a pair of side plates 29-29 
which are rigidly connected to the hull bottom and con 
verge downwardly therefrom and have their lower ends 
rigidly connected together by a bottom plate 30 forming 
an enclosed box-like structure. A plurality of longitudi 
nally spaced stiffening plates 31 are installed transversely 
across the interior of the rib, being rigidly connected to 
side plates 29-29, bottom plate 30 and hull bottom 11 
to provide strong structural reinforcement of the rib struc 
ture. Openings 32 are provided through these stiffening 
plates to provide open communication throughout the 
length of the rib, the opposite ends of which are closed 
by means of end walls 33-33 (Fig. 8). Each of the 
side walls 29-29 is provided with a plurality of perfora 
tions 34 to provide communication between the interior 
of the rib and the adjacent spaces beneath hull bottom 11. 
A pipe 35 connects the interior of the rib with the exterior 
of the hull through a conventional fitting, such as a sea 
chest 36, which may be mounted at any suitable loca 
tion along the wall of the hull, as adjacent the juncture 
of end wall 14 and rake portion i5, and communicates 
with the exterior of the barge hull through openings 37 
in end wall 14. A valve 38 is interposed in pipe 36 to 
control the passage of water therethrough. A second 
pipe 39 connects the interior of rib 18a at the opposite 
end with the exterior of the barge hull through another 
conventional fitting, such as a sea chest 40, which may 
be conveniently arranged, as illustrated, at a suitable ele 
vation along end wall 7 and communicates with the 
exterior of the barge hull through openings 41 in wall 
7. A reversible pump 42, of any suitable and conven onal design, is interposed in pipe 53 for the purpose of 
moving water between the interior of rib 18a and the 
exterior of the barge hull. 
The above-described apparatus may be employed to 

augment the gripping engagement between the hull bot 
tom and the underlying land in the following manner: 
When the hull is resting on the land bottom and rib 
18a is embedded therein as described above, pump 42 
will be driven in a direction to draw a stream of water 
from water body L through sea chest 36 and pipe 35 
into the interior of rib 18a at one end and to discharge 
the water from the opposite end of the rib through 
pipe 39 and sea chest 40 back into the water body out 

85 side end wall 17. This circulation of water will create 
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a reduced pressure in rib 18a which will extend out 
wardly through openings 34 on both sides of rib 18a 
and thereby create a reduced pressure in the closely con 
fined space between the bottom surface of the barge 
hull and the adjacent land surface which will cause the 
barge bottom to cling with increasing tightness to the 
land surface in contact therewith. The magnitude of 
the suction effect may be regulated by suitably throttling 
valve 38. Any water and silt which may be drawn into 
rib 18a from beneath the barge hull will be continuously 
washed out of the rib by the stream of relatively clean 
water which is circulated through the rib by the pump. 
As circulation of water is continued, the suction effect 
created thereby will extend over an increasingly large 
area beneath the hull bottom, although in many cases 
the continued maintenance of only a relatively small 
reduced pressure area is all that is required to hold 
the barge in place. The reduced pressure, increasing 
the gripping engagement between the hull bottom and 
the land, will not only augment the frictional resistance 
to lateral movement but will also act to resist any 
tendency of the barge to lift off of the land. 

It will be understood that one or more of the ribs 18 
may also be constructed in a form similar to rib 8a 
and connected to similar water-circulating apparatus in 
a like manner to provide additional suction effect beneath 
various portions of the barge hull. 
The suction creating apparatus may also be employed 

to "break' the barge loose from the land bottom when 
it is desired to refloat the barge. This may be accom 
plished simply by reversing the direction of the flow of 
water through rib 8a or other ribs which may be con 
nected in the same manner to the water circulating 
apparatus. In this instance pump 42 will take suction 
through sea chest 40 and pump the water through rib 
18a toward pipe 35 and ultimate discharge through sea 
chest 36. By suitable throttling of valve 38, the water 
will be forced to discharge laterally out of rib 18a 
through openings 34 and between the bottom surface of 
the hull and the land surface, thereby freeing the hull 
bottom from the adhering land. Ordinarily, this opera 
tion will be performed contemporaneously with the in 
crease in buoyancy of the hull by removal of ballast so 
that the freeing of the hull may be effected quickly and 
with minimum positive buoyancy applied to the hull. 

Fig. 10 illustrates still another embodiment of appara 
tus whereby the gripping engagement between the hull 
and the land may be augmented and which may also be 
employed to readily free the hull from adherence to the 
land. In accordance with this embodiment an electrical 
method and apparatus is employed for the described 
purposes. The apparatus comprises a suitable source 
of direct current, such as a battery 45, or any suitable 
direct current generator. One terminal of the battery 
is connected by a conventional electrical conductor 46 
to a suitable electrical contact member 47 which is placed 
in direct electrical contact with steel plates forming the 
bottom 11 of the barge hull. A second conductor 48 
connects the opposite terminal of battery 45 to an elec 
trode 49 which may be a piece of ordinary steel pipe 
or any other piece of metal which is placed in contact 
with land bottom L at a suitable distance from hull 0 
to serve as a ground connection. 
The method in accordance with this embodiment is 

based upon the fact that particles of mud, such as that 
which normally composes land bottom L, ordinarily 
bear electrical charges, generally negative charges. By 
establishing an electrical field across the interface be 
tween the hull bottom and the land surface, and by con 
trolling the direction of the field relative to the charge 
on the mud particles, the mud particles may be caused 
to be attracted to the hull bottom or repelled there 
from, as the case may be. By making the polarity of 
the hull bottom opposite that of the mud particles in 
contact therewith, the particles will be caused to adhere 
strongly thereto, thereby increasing the gripping engage 
ment between the hull bottom and the land with which 
it is in contact. Conversely by making the polarity of 
the hull bottom of like sign to that of the mud particles 
the latter will be repelled from the hull bottom and 
effect quick release of the hull bottom from the normal 
clinging or gripping action of the land. 
As illustrated in Fig. 10, an electrical field, indicated 

by lines of force F, will be created between the ground 
connection formed by electrode 49 and the hull botton. 
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8 
1 and across the interface between hull bottom 11 and 
land Surface L. By connecting the positive terminal of 
battery 45 to electrode 47 and the negative terminal 
of the battery to electrode 49, the direction of the field 
will be made such that the hull bottom will have posi 
tive polarity and, therefore, of opposite sign to the elec 
trical charges on the mud particles in contact therewith, 
if, as is usually the case, these latter charges are nega 
tive. The resulting electrical attraction between the hull 
bottom and the mud particles will greatly intensify the 
gripping engagement between the hull and the land. To 
release the hull from adherence by the land, it is only 
necessary to reverse the direction of the field, as by 
reversing the connections at the battery terminals, where 
upon the mud particles will be repelled from their adher 
ence to the hull plates. The converse of these connec 
tions may be employed in the event it is determined that 
the particles composing land bottom L bear positive 
charges. 

It is ordinarily desirable to make the electrical con 
nection of contact 47 to the inside of the hull bottom 
and not to other parts of the hull in order to reduce 
the clectric current requirements. With the connection 
placed as shown, most of the current will flow across 
the interface between the hull bottom and the ground, 
and only a comparatively small amount will leak along 
the relatively thin steel plates comprising the hull bot 
tom and thence to the side plates of the hull where its 
effect would be lost. Similar electrical connections may 
be made at various points on the hull bottom to increase 
the gripping effect or, conversely, the releasing effect 
described. 

This embodiment is particularly effective for use in 
connection with the method of raising the hull one end 
first as described in my aforementioned co-pending appli 
cation Serial No. 65,475. The electrical releasing force 
may thus be applied at one end only, and as that end 
rises with removal of ballast, the upward movement 
will readily pull the remainder of the hull loose from the 
adhering land as the buoyancy is increased by removal 
of additional ballast. 
The electric current requirements for the present em 

bodiment will vary generally with the area to which 
the field is to be applied. Amperages of the order of 
0.01 ampere per square foot at voltages of from 1 to 5 
are suitable for most cases. 

Still another method of restraining lateral movement 
of the hull, particularly when in partially buoyant con 
dition, may be effected by initially adjusting the buoyancy 
of the submerged hull to a value such as will impose 
Sufficient weight on the land to cause the hull to sink 
into the land for a depth of, say, one or two feet, and 
by then adjusting ballast to reduce the imposed weight 
to a smaller value sufficient to check further sinking of 
the hull and maintain it at the desired embedded depth. 
The ballast may then be additionally varied as required 
in accordance with variations in the total weight, in the 
manner previously described, to continue to maintain 
the bottom-Supported weight substantially constant at the 
Smaller value. Since the hull will now be partially em 
bedded in the land, it will thus be effectively restrained 
against lateral movement. 
From the foregoing it will be seen that novel methods 

and apparatus are disclosed whereby a portable drilling 
foundation is provided, which is particularly adapted for 
open ocean drilling, and which may be rendered con 
pletely stable and substantially immovable when on bot 
tom without the employment of more conventional anchor 
piling, or other extraneous and generally cumbersome and 
inefficient anchoring means. As a result submergence and 
re-floating of the structure may be very quickly and 
Simply accomplished, thereby greatly enhancing the fea 
tures of complete portability for movement from one 
location to another. 

It will be understood the numerous alternation and 
variations in the method steps and apparatus arrange 
ments herein described may be made without departing 
from the scope of the appended claims but within the 
spirit of this invention. 
What I claim and desire to secure by Letters Patent is: 
1. In the method of drilling wells through a water 

body by the employment of a drilling structure mounted 
on a submergible hull having a plurality of ballast com 
partments and ballast-handling means for transferring 
ballast to and from said compartments, the improvements 
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which comprise the steps of totally submerging said hull 
beneath the surface of said water body into supporting 
engagement with the underlying land, and adjusting the 
buoyancy of the submerged hull to buoyantly support 
a substantial portion of the total weight of the entire 
structure whereby to impose only a portion of said total 
weight directly on said land. 

2. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull having a plurality of ballast com 
partments and ballast handling means for transferring 
ballast to and from said compartments, the improvements 
which comprise the steps of totally submerging said hull 
beneath the surface of said water body into supporting 
engagement with the underlying land, adjusting the 
buoyancy of the submerged hull to buoyantly support a 
substantial portion of the total weight of the entire struc 
ture whereby to impose only a portion of said total 
Weight directly on said land, and maintaining said hull 
in engagement with said land. 

3. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull having a plurality of ballast com 
partments and ballast handling means for transferring 
ballast to and from said compartments, the improve 
ments which comprise the steps of totally submerging 
said hull beneath the surface of said water body into supporting engagement with the underlying land, adjust 
ing the buoyancy of the submerged hull to buoyantly 
support a substantial portion of the total weight of the 
entire structure, whereby to impose only a portion of 
said total weight directly on said land, and varying the 
ballast in said compartments in accordance with varia 
tions in said total weight to thereby maintain said por 
tion of the total weight imposed on said land substantially 
constant. 

4. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull having a plurality of ballast com 
partments and ballast handling means for transferring 
ballast to and from said compartments, the improve 
ments which comprise the steps of totally submerging 
said hull beneath the surface of said water body into 
supporting engagement with the underlying land, ad 
justing the buoyancy of the submerged hull to buoyantly 
Support a substantial portion of the total weight of the 
entire structure whereby to impose only a portion of 
said total weight directly on said land, and effecting sup 
plementary gripping engagement between the hull bot 
ton and said land to thereby restrain said hull against 
movement relative to said land. 

5. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull, the improvements which com 
prise the steps of totally submerging said hull beneath 
the surface of a Water body into supporting engagement 
with the underlying land, regulating the buoyancy of said 
hull to provide buoyant support for a substantial por 
tion of the total weight of the entire drilling structure 
while maintaining said hull totally submerged and in 
engagement with said land, and creating a reduced pres 
sure area between the hull bottom and the adjacent land 
surface to thereby increase the gripping engagement 
therebetween. 

6. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull, the improvements which com 
prise the steps of totally submerging said hull beneath 
the surface of a water body into supporting engagement 
with the underlying land, regulating the buoyancy of said 
hull to provide buoyant support for a substantial por 
tion of the total weight of the entire drilling structure 
while maintaining said hull totally submerged and in 
engagement with said land, and creating an electric field 
between the hull bottom and said land in one direction 
to increase the gripping engagement therebetween and 
in the opposite direction to reduce said gripping engage 
ment. 

7. In the method of drilling wells through a water 
body by the employment of a drilling structure mounted 
on a submergible hull, the improvements which com 
prise the steps of totally submerging said hull beneath 
the surface of a water body into supporting engagement 
with the underlying land, and creating a reduced pres 
sure area between the hull bottom and the contiguous 
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10 
land surface to thereby increase the gripping engagement 
therebetween. 

8. The method of stabilizing a hollow hull which is 
resting on a land surface beneath a water body, compris 
ing, regulating the buoyancy of the hull to provide buoyant 
support for a substantial portion of the total weight of 
said hull while maintaining said hull in engagement with 
the land surface, and effecting supplementary gripping 
engagement between the hull bottom and the contiguous 
land surface independently of the change in weight of said 
hull. 

9. The method of stabilizing a hollow hull which is 
resting on a land Surface beneath a water body, com 
prising, regulating the buoyancy of the hull to provide 
buoyant support for a substantial portion of the total 
weight of said hull while maintaining said hull in en 
gagement with the land surface, and creating a reduced 
pressure area between the hull bottom and the contigu 
ous land surface to thereby increase the gripping en 
gagement therebetween. 

10. A portable marine foundation for a well drilling 
rig or the like, comprising, a submergible hollow hull 
having a generally flat bottom adapted to rest on land 
underlying a Water body in which said hull is submerged, 
buoyancy regulating means on said hull for controllably 
varying the pressure of said bottom on said land, pro 
jection members extending downwardly from said bottom 
for embedding engagement with said land, and additional 
means connected to said projection members adjacent 
the interface between said bottom and said land to con 
trollably modify the normal gripping force therebetween. 

11. A portable marine foundation for a well drilling 
rig or the like, comprising, a submergible hollow hull 
having a generally flat bottom adapted to rest on land 
underlying a water body in which said hull is submerged, 
hollow projection members extending downwardly from 
said hull bottom for embedding engagement with said 
land, said projection members having openings providing 
communication with the space beneath the underside of 
said hull, and means connected to said hull bottom and 
communicating with the interior of said projection mem 
bers for circulating water therethrough to and from said 
water body. 

12. A portable marine foundation for a well drilling 
rig or the like, comprising, a submergible hollow hull 
having a generally flat bottom adapted to rest on land 
underlying a water body in which said hull is submerged, 
hollow projection members extending downwardly from 
said hull bottom for embedding engagement with said 
land, said projection members having openings therein 
providing communication with the space beneath the 
underside of said hull, a pair of conduits connected to 
said hull and providing communication between spaced 
points in the interior of said projection members and said 
water body, pump means interposed in one of said con 
duits, and a throttle valve in the other of said conduits. 

13. A portable marine foundation for a well drill 
ing rig or the like, comprising, a hollow generally flat 
bottomed hull adapted to be totally submerged beneath 
the surface of a water body with said bottom resting on 
the underlying land, ballast compartments in said hull, 
ballast handling means for transferring ballast to and 
from said compartments operative to vary the buoyancy 
of said hull, hollow projection members extending down 
wardly from said hull bottom for embedding engage 
ment with said land, said projection members having 
openings therein providing communication with the 
space beneath the underside of said hull, and means 
connected to said hull bottom and communicating with 
the interior of said projection members for circulating 
water therethrough to and from said water body. 

14. A portable marine foundation for a well drilling 
rig and the like, comprising, a hollow generally flat 
bottomed hull adapted to be totally submerged beneath 
the surface of a water body with said bottom resting 
on the underlying land, ballast compartments in said hull, 
ballast handling means for transferring ballast to and 
from said compartments operative to vary the buoyancy 
of said hull, hollow projection members extending down 
wardly from said hull bottom for embedding engagement 
with said land, said projection members having open 
ings therein providing communication with the space 
beneath the underside of said hull, a pair of conduits 
connected to said hull and providing communication be 
tween spaced points in the interior of said projection 
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members and said water body, pump means interposed 
in one of said conduits and a throttle valve in the other 
of said conduits. 

15. A portable marine foundation for a well drilling 
rig and the like, comprising, a hollow generally flat bot 
tomed hull adapted to be totally submerged beneath the 
surface of a water body with said bottom resting on the 
underlying land, ballast compartments in said hull, ballast 
handling means for transferring ballast to and from said 
compartments operative to vary the buoyancy of said 
hull, and means for creating a directionally controlled 
electric field across the interface between said hull bot 
tom and said land. 

16. A portable marine foundation for a well drilling 
rig and the like, comprising, a hollow generally flat bot 
tomed hull adapted to be totally submerged beneath the 
surface of a water body with said bottom resting on the 
underlying land, ballast compartments in said hull, bal 
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last handling means for transferring ballast to and from 
said compartments operative to vary the buoyancy of 
said hull, and means for creating a directional electric 
field across the interface between said hull bottom and 
said land, including means for directing said field in one 
direction to effect adherence of said hull bottom to said 
land and in the opposite direction to effect release be 
tween said hull bottom and said land. 
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