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1 
This invention relates to new and useful im 

provements in underwater foundations and 
methods of erecting the same. 

Heretofore, underwater foundations for oil well 
drilling rigs and the like have consisted of piling 
in the form of wooden timbers or metallic pipes. 
This piling has been reinforced by braces only 
above the surface of the water, thereby leaving 
the underwater portion of said piling unbraced 
and subject to the action of waves. It is ex 
tremely difficult and expensive to drive piling in 
the desired position and relation to other piling 
and very often the roughness of the water pre 
vents the driving of piling for prolonged periods 
of time. Although piling has been driven and 
used in relatively shallow water, approximately 
sixteen feet in depth, it has been considered un 
safe to use unbraced piling in water of greater 
depth, especially when the water is fifty to 
seventy feet deep, and it has been virtually im 
possible to brace the piling beneath the surface 
of the water. Due to the great length of un 
braced piling, the same is flexible and subject 
to whipping or bending. This condition is ac 
centuated in Ocean locations having rough 
water, such as immediately offshore, and during 
Storn SeaSOnS. 

Therefore, one object of the invention is to pro 
vide improved foundation means of Such con 
struction as to be adaptable for underwater use 
in conjunction With piling for positioning and 
maintaining the piling in predetermined relation 
to one another. A very important object of the invention is to 
provide an improved marine foundation for use 
in drilling and producing wells as well as other 
uses, the foundation including a prefabricated 
framework having hollow columns intercon 
nected by transverse, reinforcing braces, being 
adapted to be constructed on shore and trans 
ported to the desired location for lowering into 
position upon the bottom of a body of water with 
the columns upright for the reception of piling 
adapted to be forced therethrough and anchored 
in supporting engagement with said bottom, 
whereby the time and cost of erecting the founda 
tion is reduced to a minimum and whereby said 
foundation may be salvaged after use with a 
minimum amount of destruction. 
Another object of the invention is to provide 

an improved underwater foundation having 
means making possible the accurate placement 
and allinement of piling and being reinforced so. 
as to permit the use of the foundation in deep 
Water. . . . 
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A further object of the invention is to provide 

an improved underwater foundation having sub 
stantially upright means for receiving piling to 
be driven and reinforcing means connecting the 
piling receiving means, whereby said piling may 
be driven and maintained in position under ad 
verse weather conditions in deep water and 
whereby the unsupported or unbraced length of 
said piling is reduced to a minimum. 

Still another object of the invention is to pro 
vide an underwater foundation, of the character 
described, having bearing means adjacent its 
lower end for resting upon the Ocean bed and 
thereby provide a firm footing for the founda 
tion. A still further object of the invention is to 
provide an underwater foundation, of the char 
acter described, which is adapted to form a sub 
stantially unitary structure with the piling re 
ceived and maintained in position by the same; 
the foundation being initially fixed against move 
ment by certain of said piling so as to permit the 
use of novel hammer means in driving the re 
mainder of said piling. 
A particular object of the invention is to pro 

vide an improved method of erecting underwater 
foundations wherein a reinforced foundation 
member is preconstructed and placed in position 
upon the ocean bed for the reception of piling, the 

80 latter being driven through the foundation mem 
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ber and maintained in position by said member 
whereby a unitary structure is had. 
An important object of the invention is to 

provide an improved method of erecting under 
water foundations wherein the desired spacing 
and alining of piling is obtained by means of a 
preconstructed foundation member resting upon 
the floor of the ocean, the foundation member 
reinforcing the piling so as to provide a rigid 
structure capable of withstanding adverse 
Weather in deep water many miles from land. 
A construction designed to carry out the inven 

tion will be hereinafter described together with 
Other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, 
wherein an example of the invention is shown, 
and wherein: 

Fig. 1 is a side elevational view of a plurality 
of underwater foundations, constructed in ac 
cordance with the invention, and shown as form 

... ing a base for an oil well drilling rig, 
55 Fig. 2 is a side elevational view, taken at a right 

  



3 
angle to Fig. 1, of one of the foundation mem 
bers, 

Fig. 3 is an enlarged, horizontal, cross-sec 
tional view, taken on the line 3-3 of Fig. 2, 

Fig. 4 is a side elevational view of a portion 
of a foundation member embedded in the Ocean 
floor with shoes resting upon the floor above the 

... reinforced lower portion of said member, 
Fig. 5 is an enlarged, detailed view, showing 

the relation of a pile to one of the receiving and 
supporting pipes of the foundation member, 

Fig. 6 is a side elevational view of a pile-driving 
hammer, and 

Fig. 7 is an enlarged, detailed view, illustrating 
the method of attaching a pile to its receiving 
and Supporting pipe. 
In the drawings, the letter A. designates the 

mean level or surface of a body of water, such 
as an ocean, having a depth of fifty to seventy 
feet and a relatively flat bed or floor B. Under 
water foundation members or frames 0, and 
2 rest upon the bed B and preferably project 
above the water level. A for reinforcing piling 3 
which is driven into said bed, as will be herein 
after more fully explained. The upper ends of 
the piling 3 are connected by suitable cross 
braces 4 and have platforms 5 mounted there 
on for supporting an oil well drilling rig 6, or 
similar structure. It is pointed out that the 
quantity and size of the foundation frames vary 
in accordance with the use of the platforms 5 
and the weight imposed thereupon. In addition 
to a derrick 7, the drilling rig 6 includes a 
draw works 8, engines 9, a pipe rack 20, suit 
able tanks 2 and 22, and other equipment (not 
shown). Substructures 23 and 24 support the 
derrick 7 and engines 9, respectively, while the 
draw Works f8 is mounted upon both Substruc 
tures, thereby permitting movement of Said der 
rick, engines and draw Works for the purpose of 
off-set or directional drilling operations. As 
shown in Fig. 3, the foundation frame 0 has an 
enlarged, unobstructed medial space or Opening 
25 for accommodating a plurality of Well connec 
tions (not shown). 
Although the size, shape and construction of 

the foundation frames are subject to variation, 
the same are similar and are so shaped that when 
viewed from above they outline a geometrical fig 
ure of closed perimeter, preferably a rectangle or 
a square. A plurality of substantially upright, 
hollow, cylindrical members or pipes 26 of large 
diameter extend preferably throughout the length 
of each frame in spaced rows. Certain of the 
outermost of the pipes 26 have an outward and 
downward inclination or batter and the remain 
der of said pipes are substantially vertical (FigS. 
2 and 3). It is essential to connect and reinforce 
the pipes substantially throughout their lengths 
by means of suitable cross-braces. 27, which may 
be in the form of tubular rods or small pipes (Fig. 
5). A pair of spaced, parallel shoes or bearing 
members 28 are suitably secured to the lower end 
of the pipes 26 and are disposed horizontally for 
engaging the Ocean bed or floor B. The shoes 
28, are preferably rectangular and extend trans 
versely of the frame at opposite margins there 
of, being formed of any suitable material, such 
as metallic plates or wooden planks. 

It is pointed out that this position of the shoes 
is desirable when the ocean bed is relatively firm, 
However, when the bed is soft, such as in the 
case of a mud or silt bottom, it is preferable to 
position the shoes or bearing members above the 
lower end of the frame. A frame 29, similar to 
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4. 
the frame 0, is shown in Fig. 5 and includes simi 
lar pipes 30 which are reinforced by two sets of 
cross-braces 3 and 32 adjacent their upper and 
lower ends. Shoes or bearing members 33, similar 
to the shoes 28, are carried by the intermediate 
portion of the pipes 30 for resting upon the bed 
or floor, whereby the lower portions of said pipes 
and their cross braces. 32 are embedded in the 
mud or silt of said bed. Although not illustrated, 
the frame 29 is preferably of greater length than 
the frame to so as to permit the upper ends of 
the pipes 29 to project above the water level A 
when the lower ends of said pipes are embedded 
in the mud or silt bottom. 
AS is most clearly shown in Fig. 5, each pile 

3 is preferably formed of pipe of less diameter 
than the pipe 26 whereby an annular space 26 
is provided therebetween upon said pile f3 en 
gaging within said pipe 26. It is pointed out that 
the piling 3 is of considerable length so as to 
have their upper ends projecting above the upper 
end of the frame O while their lower ends extend 
into the ocean bed an extent sufficient to engage 
a relatively firm earth formation. This pene 
tration of the piling will be in the neighborhood 
of sixty to One hundred feet with the result that 
it will be necessary to form each pile of several. 
sections which are preferably welded together. 
After driving the piling, the upper ends thereof 
are reinforced by the cross braces 4 and the plat 
forms 5 and other structures, such as the der 
rick T, are supported thereupon. In order to 
prevent movement of the piling relative to the 
pipes of the frame, it is desirable to fill each an 
nular space 26' with sand or other suitable ma 
terial (Fig. 5). 
Due to the provision of the foundation frame 

for reinforcing the piling, said piling may be 
driven without the necessity of employing the 
usual pile driver which is mounted upon a barge 
and which cannot be used successfully under ad 
verse Weather conditions, Such as rough Water. 
Since the pipes 26 serve as guides for the piling, 
novel pile driving means may be used and the 
usual guides therefor may be eliminated. As 
shown in Fig. 6, the pile driving means may be 
in the form of a double-acting steam hammer 34 
which is suspended from a boom (not shown) by 
means of a suitable cable or load line 35. An 
annular guide or skirt 36 depends from the lower 
end of the hammer 34 for engaging upon the 
upper end of a pile so as to support said hammer 
thereupon. If desired, the skirt 36 may be formed 
of a plurality of longitudinal elements: Or bars 
37, having their intermediate portions connected 
as shown at 38, with their lower ends being bev 
eiled as shown at 39 to facilitate engaging of said 
skirt upon the piling. The hammer 34 includes 
a suitable plunger or ram, (not shown) which is 
adapted to be reciprocated by steam pressure 
for driving the piling. Manifestly, this, arrange 
ment permits the hammer to be maintained in 
alinement and Supported by a pile during driving 
of the same without being dependent upon the 
load line 35 for its support. .. 
In carrying out the improved method of erect 

ing underwater foundations, the foundation 
frames fo, if and 12, all of lattice formation as 
above set forth, are constructed on shore and 
transported by barges to the desired location. 
Each frame is then lowered into position with its 
shoes 28 resting upon the ocean bed and its length 
is such that the upper ends of the pipes' 26 pro 
ject above the water level A. The piling 3 is 
next engaged within the pipe and driven into 



5 
aid ocean bed. It is desirable, especially under 
diverse weather conditions, to drive certain of 
he piling at Spaced points and to Secure the same 
o their respective pipes, by welding or other suit 
ble means, as shown at 40 in Fig. 7. Of course, 

it is not always necessary to perform this step. 
he steam hammer 34 is used in driving the piling 

and is supported upon each pile during the driv 
ng of the same as shown in Fig. 5. After par 
tial erection of the foundation, it is possible and 
frequently desirable to support the boom upon 
said erected portion so as to eliminate the ne 
cessity for a barge. This arrangement is par 
ticularly advantageous under adverse Weather 
conditions. After driving the piling, the space 
26' between each pile and its pipe is filled With 
sand or other suitable material. Then, the upper 
ends of the piling are reinforced by the CrOSS 
braces 4 to provide a substantially unitary Con 
struction for receiving the platform 5 and the 
other structures. It is pointed out that when 
the ocean has a soft bed, such as mud or silt, the 
foundation frame 29 is preferably used in place 
of the frames 0, and 2. As has been here 
inbefore pointed out, the lower reinforced por 
tion of the frame 29 is embedded in the Ocean bed 
or floor with the shoes 33 resting upon said floor 
as shown in Fig. 4. 
From the foregoing, it is believed to be manifest 

that novel underwater foundations and method. 
of erecting the same have been provided. The 
foundations are adapted to be used primarily in 
deep water, in the neighborhood of fifty to sev 
enty feet, but may be used successfully in rela 
tively shallow water having a depth of only 
twenty feet. The foundation frames not only re 
inforce the driven piling but also guide said piling 
during the driving thereof and permit the use of 
a freely suspended steam hammer. Obviously, a 
rigid, more durable and safe construction is made 
possible and the erection of the foundation is 
simplified, thereby saving both time and ex 
pense. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the scope of the appended claims, with 
out departing from the spirit of the invention. 
What I claim and desire to secure by Letters 

Patent is: w 
1. A foundation structure comprising a pre 

fabricated framework made up of hollow vertical 
columns, which are all disposed in locations out lining a geometrical figure with a closed perimeter, 
cross brace members affixed to said columns and 
rigidly connecting said columns together, Said 
framework thus being lattice-shaped, the \frame 
work being supported by the bottom of a body of 
water, piles driven through said columns and en 
cased thereby and penetrating said bottom at 
their lower ends, to anchor said structure in 
position, and a horizontal platform over said 

O 

15 

2,429,952 
6 

piles and said framework, to support a load on 
said piles. 

2. A foundation structure comprising a pre 
fabricated framework made up of hollow vertical 
columns, which are all disposed in locations out 
lining a geometrical figure with a closed perimeter, 
cross brace members affixed to said columns and 
rigidly connecting said columns together, Said 
framework thus being lattice-shaped, the frame 
work being supported on the bottom of a body of 
water, piles driven through said columns and en 
cased thereby and penetrating said bottom at their 
lower ends to anchor said structure in position 
and a horizontal platform over said piles and Said 
framework, to support a load on said piles, the 
lower ends of said columns having horizontally ex 
tended members to engage said bottom. 
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3. The method of constructing a foundation 
structure consisting in assembling tubular col 
umns, open at both ends, connecting Said columns 
at points intermediate the ends thereof by means 
of braces to form a rigid lattice-shaped frame 
work, lowering said framework upon the bottom. 
of a body of water, with said columns in upright 
position on said bottom, inserting piles into Said 
columns through the open tops and forcing said 
piles into said bottom, and constructing a plat 
form over said piles and said columns for Sup 
porting a load on said piles. 

4. The foundation structure according to claim 
1, wherein said hollow columns also have means 
for rigidly engaging the piles therein. 

5. The foundation structure according to claim 
2, wherein said hollow columns have means for 
rigidly engaging the piles within said columns. 

6. The method of constructing a foundation 
structure consisting in assembling tubular col 
umns, open at both ends, connecting said columns 
at points intermediate the ends thereof by means 
of braces to form a rigid lattice-shaped frame 
work, lowering said framework upon the bottom 
of a body of water, with said columns in upright 
position on said bottom, inserting piles into Said 
columns through the open tops and forcing said 
piles into said bottoms, making said piles rigid 
in said columns, and constructing a platform Over 
said piles and said columns for supporting a load 
on said piles. 

MARNEY B. WILLEY. 
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