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ABSTRACT OF THE DISCLOSURE 
A double wall sleeve or sack having permeable elast1u 

webbing connecting the walls to each other Surrounds a 
body immersed in water to reduce frictional drag of such 
body when it is subjected to wave and/or current forces 
by streamlining the outer contour thereof. A constant 
volume fluid is contained between the two walls. Under 
the action of drag forces, the outer wall deforms and 
contracts toward the leading edge of the body and elon 
gates from the trailing edge thereof. 

The present invention relates to method and means 
for reducing frictional drag of bodies immersed in a 
flowing stream. More particularly, the invention con 
cerns method and means for reducing the frictional drag 
coefficient of cylindrical piles immersed in a flowing 
stream. The piles extend above the level of the stream and 
are imbedded in the ground underlying the water. They 
are preferably the type used to support offshore oil and 
gas drilling platforms. 

Piles used to support offshore structures are often 
subjected to strong wave action and currents and, ac 
cordingly, must be constructed with sufficient strength 
to withstand such forces. 
The present invention permits reduction in the strength 

requirements of these piles, and, thereby, a reduction in 
the cost of offshore platforms. 

Essentially, the invention achieves a reduction in the 
frictional drag coefficient of bodies immersed in a flow 
ing stream (or moving in a still stream) by streamlining 
the outer contour of the body. For the streamlining to be 
effective, it is essential that the streamline be properly 
oriented in the stream. In addition, for variable flow Such 
as that which occurs about a fixed column in the ocean, 
the orientation of the streamline must be automatic or 
self-induced by the flowing stream. 
An object, then, of the present invention is to provide 

apparatus and method which permits the flowing stream 
to alter the effective contour of an immersed body into 
a streamlined contour and to present this streamlined 
contour always in proper orientation to the stream. 
These and other objects and advantages of the inven 

tion will be apparent from the following description 
thereof when taken with the drawings in which: 

FIG. 1 is a view in front elevation; 
FIG. 2 is a sectional view taken along lines 2-2 of 

FIG. 1; 
FIG. 3 is a view taken along lines 3-3 of FIG. 2; 

and 
FIGS. 4 and 5 are similar to FIG. 2, but illustrate the 

streamlined contour under different directions of the 
flow stream. 

Referring to the drawings in greater detail, in FIG. 1 
is shown an elongated member or pile 10 immersed in 
a body of water 11. Pile 10 is preferably cylindrically 
configured. It is imbedded in the land 12 underlying 
water 11 and supports at its upper end a portion of an 
offshore platform 13. 
As seen also in FIGS. 2 and 3, an elongated deform 
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able double-wall sack or sleeve 14 extends from above to 
the level of water 11 a substantial length of pile 10. 
Sleeve 14 includes an inner nondeformable cylindrical 

2 
wall 15 arranged adjacent the outer wall of pile 10 and 
attached to an outer, deformable cylindrical wall 16 by 
an elastic, permeable webbing 17. A constant volume, in 
compressible, Newtonian fluid, preferably water or oil, 
is placed within walls 15 and 16 and fills the space there 
between. Thus, outer wall 16 is anchored to inner wall 
15 and to pile 10 by the multiplicity of elastic mem 
bers 17. 

In a nonmoving stream, the deformable sleeve 14 as 
sumes a shape as seen in FIG. 2 of minimum elastic 
energy, a circular cylinder concentric with the cylindrical 
pile 10. As seen in FIGS. 4 and 5, when the stream moves, 
the deformable cylinder consisting of outer wall 16 is 
forced by drag forces to contract toward the leading arc 
of the cylindrical surface of the pile 10 and to elongate 
from the trailing edge. The volume of fluid contained 
in the space between the deformable and nondeformable 
walls 16 and 15, respectively, is fixed and as the de 
formation occurs, the surface area and the elastic energy 
of the deformable cylindrical wall 16 increases. Wall 16 
is impermeable, and consequently, the flowing stream 
cannot penetrate the membrane which is a characteristic 
of a streamline. Under the action of a moving stream, the 
outer wall 16 is caused to deform and its deformation 
will assume a contour of minimum elastic energy which 
will also be a contour of lesser drag within the restraint 
that the contour must enclose a constant volume. As the 
velocity of the stream alters, the contour of the deform 
able wall 16 changes. The elastic force of the membrane 
is in equilibrium with the drag force of the stream on it. 
The elastic energy of the membrane 16 will tend to de 
scribe a contour of minimum area within the three re 
straints of (1) constant volume contained by the con 
tour; (2) minimum surface area as related to stress strain 
behavior of the membrane material; and (3) the drag 
forces induced by the flowing stream. 

Suitable materials that may be employed as the de 
formable wall membrane 16 and as the nondeformable 
wall membrane 15 and as the elastic webbing are rub 
bers, plastics, metals and/or combinations of the three 
groups of materials as laminates, meshes and/or webs. 

Having fully described the operation, apparatus, ob 
jects, and advantages of my invention, I claim: 

1. A water-based structure including a pile positioned 
in a body of water and extending above water level com 
prising: 

sleeve means adapted to contain a constant volume 
fluid surrounding said pile and extending from below 
to above the water level, said sleeve means compris 
ing an inner well, an outer wall deformable by wave 
and/or current forces, an elestic means intercon 
necting said inner and outer walls whereby said 
outer wall is forced by drag forces to contract to 
ward the leading edge and to elongate from the 
trailing edge of said pile when said wave and/or cur 
rent forces act on said pile. 

2. A structure as recited in claim 1 in which said elas 
tic means comprises permeable webbing connected to said 
inner and outer walls. 

3. A structure as recited in claim 2 in which said con 
stant volume fluid is oil. 

4. A structure as recited in claim 2 in which said con 
stant volume fluid is water. 

5. A water-based structure comprising: 
a platform supported above a body of water; 
a plurality of piles positioned in said water and sup 

porting said platform; 
sleeve means surrounding each of said piles and ex 

tending from below to above the water level, said 
sleeve means comprising an inner wall, an outer 
wall deformable by wave and/or current forces, a 
constant volume fluid contained between said inner 
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and outer walls, and elastic means interconnecting 
said inner and outer walls whereby said outer wall 
is forced by drag forces to contract toward the lead 
ing edge and to elongate from the trailing edge of 
said pile when said wave and/or current forces act 
on said pile. 

6. A structure as recited in claim 5 in which said elas 
tic means comprises permeable webbing connected to 
said inner and outer walls. 

7. A structure as recited in claim 6 in which said con 
stant volume fluid is oil. 

8. A structure as recited in claim 6 in which said con 
stant volume fluid is water. 
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