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ABSTRACT: A flotation confinement apparatus for disposi-

tion on a body of water which apparatus is particularly useful
around offshore oil rigs and in cooperation with a shoreline to
retain or to exclude oil or other undesirable matter until such
matter can be removed or otherwise eliminated.
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FLOTATION CONFINEMENT APPARATUS
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally. to improvements in flota-
tion -apparatus and, more particularly, but not by way of
limitation, to an improved flotation confinément apparatus
which is utilized to form a protective periphery to retain or
keep out oil or other undesirable matter.

2. Description of the Prior Art

The problem of water pollution-has. been of some general
concern for a number of years. This problem, however, has
become extremely acute in recent years with the advent or in-
crease in offshore drilling for oil.

An oil slick invariably results anytime an offshore rig is in-
stalled. This oil slick can result simply from seepage, or such
can result from a break or other malfunction in various
pipelines associated with the offshore rig.

Where the oil slick results from seepage, and usually only
small quantities of oil are involved at any given time. There-
fore, the problem was generally not recognized or at least no
attempt was generally made to remove the oil until such time
as the quantity of oil had built up, to an unmanageable amount
or had already been washed on shore. At this time, it was
generally too late to do anything but try to maintain the result-
ing damage at a minimum.

When large quantities of oil were involved, occurring via a
break or other malfunction in the pipelines, the problem was
easily recognized, but the solution-was elusive. The basic ap-
proaches in the past directed toward eliminating a pollution of
water caused by oil or other such matter have been twofold
The first was to simply try to construct an offshore rig with the
maximum safety features incorporated therein, at least within
the economic limits. This approach, of course,. does not
eliminate the problem, but rather reduces or attempts to
reduce the resulting damage.

The second approach was to try to discover methods of
cleaning up the oil in the shortest possible time. The solutions
found in this area are generally too costly to be used on a daily
basis to combat the seepage, and these have not been found to
be adequate or fast enough to clean up large quantities of oil
during what may be referred to as a major disaster.

It is apparent that both of the approaches taken in the past
tended only to reduce the damaging effects, and neither pro-
vided a continuing type of antiwater pollution or oil loss con-
trol.

SUMMARY OF THE INVENTION

The present invention contemplates a flotation confinement
apparatus designed to provide a protective periphery to retain
or keep out undesirable debris or matter, such as oil. The
flotation confinement apparatus comprises a plurality of flota-
tion sections. Each flotation section is adapted such that a por-
tion thereof will extend above the waterline when the flotation
section is floated in water. Means are provided to intercon-
nectingly secure the various flotations together such that they
form a protective periphery.

Therefore, it is an object of the present invention to provide
apparatus for retaining a relatively large volume of oil on a
body of water.

A further object of the invention is to provide flotation con-
finement apparatus which can be used around an offshore oil
rig to retain the oil seepage within a given protective
periphery. -

Another object of the invention is to provide flotation con-
finement apparatus which can be used in cooperation with the
shoreline to retain or keep out undesirable matter such as oil.

One other object of the invention is to provide flotation
confinement apparatus in a segmental form which can be
quickly and easily assembled or repaired in the field for emer-
gency use. '
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One further object of the invention is to provide flotation
confinement apparatus where the vertical height of the ap-
paratus above the water is adjustable to retain a certain level
of oil slick or other such debris within a given' protective
periphery.

One additional object of the invention is to provide flotation
confinement apparatus which can be economically manufac-
tured and will have a long service life. -

Other objects and advantages of the invention will be
evident from the following detailed description when read in
conjunction with the accompanying drawings which illustrate
the preferred embodiments of the invention. :

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial representation of a flotation confine-
ment. apparatus providing a protective periphery about a
shoreline;

FIG. 2 is a pictorial representation of a flotation confine-
ment apparatus providing a protective periphery around an
offshore oil rig;

FIG. 3 is a side elevational view of a flotation section;

FIG. 4 is a top elevational view of the flotation section of
FIG. 3;

FIG. 5 is a cross-sectional view of the flotation section of
FIG. 3, taken substantially along the lines 5-5 of FIG. 4;

FIG. 6 is a partial sectional, partial elevational view of the
interconnecting means of the flotation section of FIG. 3;

FIG. 7 is an elevational view of two of the flotation sections
of FIG. 3 joined in an assembled position;

FIG. 8 is a side elevational view of a modified flotation sec-
tion; :

FIG. 9 is a top elevational view of the modified flotation sec-
tion of FIG. 8;

FIG. 10 is a cross-sectional view of the modified flotation
section of FIG. 8 taken substantially along the lines 10-10 of
FIG. 9, )

FIG. 11 is a side elevational view of another modified flota-
tion section; and

FIG. 12 is a top elevational view of the modified flotation
section of FIG. 11.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings in detail, and to FIGS. 1 and 2 in
particular, shown therein and designated by general reference
character 10 is a flotation confinement apparatus constructed
in accordance with the present invention.

The flotation confinement apparatus 10, in one form, is
used to form a protective periphery to either retain debris or
matter such as oil within a protective periphery, or to keep it
out, depending upon the particular application involved. The
flotation confinement apparatus 10 basically comprises a plu-
rality of flotation sections 12 which are joined together to
form the protective periphery.

As shown in FIG. 1, a plurality of the flotation sections 12
have been joined to form an encompassing protective
periphery about an area of a shoreline 14. When the flotation
sections 12 are joined and used in cooperation with ‘a
shoreline in this manner, the shoreline 14 is protected from
any matter or debris which may be present in the body of
water 16, outside of the protective periphery. ‘ )

It is also apparent that when used in this manner, the flota-
tion confinement apparatus 10 could retain debris within the
body of water 18, or in other words within the protective
periphery formed by the flotation confinement apparatus 10. -

As shown in FIG. 2, the flotation sections 12 have been
joined to form a protective periphery around an offshore oil
rig designated by the general reference 20. When the flotation
sections 12 are joined in this manner, the flotation confine-
ment apparatus 10 will form a protective periphery around the
offshore oil rig 20, and retain any seepage of oil within the
body of water 22, or in other words within the -protective
periphery formed by the flotation confinement apparatus 10.
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One embodiment of the flotation section 12 is shown in FIGS.
3,4, and 5, and this basically comprises a rectangular shaped
shell 24 having an elongated diamond-shaped cross section, an
upper and a lower side 26 and 28, respectively, and opposite
ends 30 and 32.

The shell 24, as shown more clearly in FIG. 5, has an upper
triangular-shaped section 34 having sides 36 and 38 thereon,
and a lower triangular-shéped section 40 having sides 42 and
44 thereon. The upper and lower triangular-shaped sections
34 and 40 are separated by a plate 50, which in cross section
- forms a common base for the upper and lower triangular-
shaped sections 34 and 490.

One end of the side 36 of the upper triangular section 34 is
joined to one end of the side 38, thereby forming the upper
side 26 of the shell 24. The ends of the sides 36 and 38, op-
posite the ends which are joined, are each secured to one side
of the plate 50, thereby forming a hollow upper chamber 52 in
the upper triangular section 34. One end of the side 42 of the
lower triangular section 40 is joined to one end of the side 44,
thereby forming the lower side 28 of the shell 24. The ends of
the sides 42 and 44 opposite the ends which are joined, are
each secured to one side of the plate 50, thereby forming a
hollow lower chamber 54 in the lower triangular section 40.

The end 30 of the shell 24 is secured to one end of the sides
36 and 38 of the upper triangular section 34, to one end of the
sides 42 and 44 of the lower triangular section 40 and to one
end of the plate 50, thereby enclosing one end of the upper
and lower chambers 52 and 54. The end 32 of the shell 24 is
secured to one end of the sides 36 and 38 of the upper triangu-
lar-shaped section 34, to one end of the sides 42 and 44 of the
lower triangular-shaped section 40, and to one end of the plate
50, opposite the ends which secured to the end 30 of the shell
24, thereby enclosing one end of the upper and lower cham-
bers 52 and 54. It is apparent from the foregoing that the plate
50 isolates the upper chamber from the lower chamber, for
reasons which will be described in detail below.

Since the ends 30 and 32 of the shell 24, the sides 36 and 38
of the upper triangular-shaped section 34, and the sides 42
and 44 of the lower triangular-shaped section 40 will be either
immersed in water, or exposed to the water, the sides and ends
mentioned above should be constructed of a material suitable
for this particular type of application. In a preferred form, the
sides and ends of the shell 24 are constructed of a laminated
fiberglass material which affords desirable strength, resilience
and lightweight qualities. It should be noted too, that in one
form, the sides of the shell 24 could be of a one-piece con-
struction for purposes of economy and manufacture.

A metal frame 56, which may be constructed of pipe, is
secured to the shell 24 and extends around the outer periphery
thereof. The metal frame 56 provides the basic structural
strength, both lateral and longitudinal support, to the flotation
section 12.

Shown more clearly in FIGS. 3 and 4, a plurality of tongues
§8 are secured to the portion of the metal frame 56 adjacent
the end 30 of the flotation: section 12. The tongues 58 extend
perpendicular to the end 30, and each tongue 58 has an aper-
ture 60 which extends therethrough. The purpose of the ton-
gues 58 will be described in more detail below.

A C-shaped bracket 62 having an end 64 and flange por-
tions 66 and 68, which extend perpendicular to.the end 64, is
secured on the end 32 of the shell 24. In particular, the ends of
the-flanges 66 and 68, opposite the ends which are secured to
the end 64 thereof, are each secured to the end 32 of the shell
24; and each flange 66 and 68 is formed to have a sufficient
length so that a gap 70 will exist between the end 64 of the
bracket 62'and:the end 32 of the shell 24.

As shown more clearly in FIG. 6, a plurality of slots 72 are
provided through the end 64 of the bracket 62, thereby com-
municating with the gap 70 between the bracket 62 and the
shell: 24. The slots 72 are sized and positioned to receive the
tongues 58 in a manner and for a purpose to be described
below.
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A guide arm 74 extends through the shell 24, adjacent the
plate 50 and the end 32 thereof, and is adjustably secured
therein. As shown more clearly in FIG. 4, and in the preferred
form, the guide arm 74 extends a greater distance from the
shell 24 on one side thereof than on the opposite side thereof,
thereby resulting in what may be referred'to as a'short arm 76
extending from one side of the shell 24 and a long arm 78 ex-
tending from the opposite side of the shell 24. A guide hook
79 is secured on each end of the guide arm 74, for reasons
which will be made more apparent below.

In a preferred form, the guide arm 74 is adjustable so that
the the long arm 78 and the short arm 76 may be alternately
extended from the opposite sides of the flotation section 12.
However, if the guide arm 74 is not adjustable in this manner,
but rather is secured in place in the flotation section 12, it is
necessary to provide a flotation section 12a to be used in
cooperation with the flotation section 12 in forming the flota-
tion confinement apparatus 10,

The flotation section 12a is constructed identically to the
flotation section 12 except the short arm 76 of the long arm 78
will extend from the opposite side of the shell 24 with respect
to the short arm 76 of the flotation section 12, and the long
arm 78 will extend from the opposite side of the flotation sec-
tion 12a with respect to the long arm 68 of the flotation sec-
tion 12. Notwithstanding the particular construction of the
guide arm 74, the flotation section. 12a referred to hereinafter
will be a flotation section wherein the guide arm 74 extends
from the shell 24 in a manner as described above.

The upper hollow chamber 52, in a preferred form, is ﬁlled
with a flotation material 80. It has been found that a polyu-
rethane foam plastic provides an excellent flotation material
to be used in this portion of the shell 24,

A fill port 82, having a plug 84 removably disposed therein,
is provided in the side 42 of the lower triangular section 40,
and it is disposed adjacent the connection of the side 42 with
the plate 50. A drain port 86, having a plug 88 removably
disposed therein, is provided in the lower portion of the side
42 generally adjacent the side 28 of the shell 24. The purpose
of the fill port 82 is to permit the filling of the lower chamber
54 with ballast, preferably water, and the drain port 86 is pro-
vided to drain the ballast from the lower chamber 54, as will
be described in greater detail below.

In the preferred form, a neoprene seal 90 is bonded to each
end 30 and 32 of the shell 24. The neoprene seal is sized to
sealingly engage the adjoining flotation section, and yet it will
permit a certain amount of transverse movement between the
two flotation sections, as will be descnbed in greater detail
below.

A plurality of eyebolts 92 are secured on the lower side 28
of the shell 24, and these are provided to accommodate an
anchor or additional weights which may be required during
the operation of the flotation confinement apparatus 10, as
will be described below.

Operation of FIGS. 1 throug:h:7

In a preferred form of using the flotation sections 12 and
12a to form a protective periphery, thé lower chamber 54 is
initially filled through port 82 with a ballast 94, such as water,
to a level 96. The level 96, or in other words the volume of bal-
last 94 which is put in the lower chamber 54, will depend on
the requirements of the particular application. It is apparent
that the greater the volume of ballast 94 which is put in the
lower chamber 54, the lower the shell 24 will'ride in the water,
or in other words, the closer the topside 26 of the shell 24 will
be to the waterline. In this manner the volume of debris com-
bined within the protective periphery is adjustable and con-
troflable.

A plurality of flotation sections 12 and 124 are'loaded on a
barge or similar water vehicle and transported to the particu-
lar area of water where the flotation confinement apparatus is
to be used. A flotation section 12 is lowered into the water in a
position where a portion of the shell 24 generally adjacent the
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upper side 26 thereof extends above the waterline. A flotation
section 12a is lowered into the water in the same manner, and
it is positioned such that the end 32 of the flotation section
12a is generally adjacent the end 30 of the flotation section
12.

The flotation sections 12 and 12a are moved into an inter-
locking and adjoining relationship. The tongues 58 will be in-
serted through the slots 72, the gap 70 being sized sufficiently
large to accommodate the tongues 58 such that they will not
contact the end 32 of the flotation section 12a.

An elongated eyebolt 98 is inserted downwardly through
the gap 70, between the bracket 62 and the shell 24, and
through each aperture 60 of each tongue 58. The eyebolt 98
will therefore join the flotation sections 12 and 12z in an inter-
locking type relationship.

The neoprene seal 90 bonded on the end 30 of the flotation
section 12, and the seal 90 bonded on the end 32 of the flota-
tion section 124, are each sized to extend a sufficient distance
from the respective shell 24 so that the seals 90 will sealingly
contact when the flotation sections 12 and 12a are inter-
locked. It should be noted that the seals 90 are also sufficiently
sized to permit some transverse movement between the flota-
tion sections 12 and 12a.

The flotation sections 12 and 12a are alternately inter-
locked and positioned to form the protective periphery, such
as illustrated in FIGS. 1 and 2. The particular number of flota-
tion sections 12 and 12¢ used to form a given protective
periphery will, of course, depend on the particular application
and the size of the area to be enclosed.

Either during the time the flotation sections 12 and 12q are
being disposed in the water, or after the protective periphery
has been formed, a pair of guide cables 100 are extended
between each of the flotation sections 12 and 12a. One of the
guide cables 100 is extended around the inner portion of the
protective periphery, and the other cable 100 is extended
around the outer portion of the protective periphery. Each
cable 100 is secured to each flotation section 12 and 12a
through the guide hooks 79 on the guide arm 74.

Since the flotation sections 12 and 12a are alternately
joined, it is apparent that each cable 100 will be secured
through the guide hook 79 of the long arm 78 of one of the
flotation section 12 or 12z and, alternately, through the guide
hook 79 of the short arm 76 of one of the flotation sections 12
or 12a, as shown more clearly in FIG. 7.

When the flotation sections have been secured to form the
protective periphery, and the cables 100 have been secured as
described above, it is apparent that by pulling either cable
100, an individual can control and alter the shape and position
of the protective periphery.

It is apparent too from the foregoing that the flotation sec-
tions 12 and 12a are such that they can be easily transported
to a particular work location, and quickly assembled to form
the protective periphery. The flotation sections 12 and 124
may therefore be used in emergency situations to prevent the
resulting costly damage. For example, if a break were to occur
in a pipeline located offshore thereby depositing large quanti-
ties of oil in the water, a protective periphery could quickly be
formed around the oil to contain same until such time as it
could be removed or otherwise eliminated. It is apparent that
it may also be desirable in such a situation to provide the pro-
tective periphery about a certain shoreline to protect the
shore from damage.

In one presently constructed form, the flotation sections are
about 20 feet in length and ten feet in overall height. These
dimensions will vary with requirements.

The flotation sections 12 and 12« are also of such a struc-
ture that they may be used on a permanent antiwater pollution
basis. For example, a protective periphery could be formed
around an offshore oil rig, as shown in FIG. 2, thereby retain-
ing the oil slick, which invariably builds up, until such time as
it can be pumped out or otherwise eliminated. The height
which the upper side 26 of each shell 24 extends above the
waterline will determine the volume of oil which can be
retained within the protective periphery.
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When the flotation confinement apparatus 10 is used in
cooperation with a shoreline, it may be desirable to attach an
anchor or other such additional weight through the eyebolt 92
of some of the flotation sections 12 and 124 to provide addi-
tional stability to the protective periphery. It is apparent that
the location of the guide cables 100 provides the main stabiliz-
ing factor.

It should also be noted, that when using the flotation con-
finement apparatus 10 to form the protective periphery about
an offshore oil rig, it may be desirable to secure at least four
cables between the rig and the protective periphery to provide
an additional stabilizing compensator.

Embodiment of FIGS. 8,9 and 10

A modified flotation section 200 is shown in FIGS. 8, 9 and
10, and this basically comprises a shell 202 having an upper
portion 204 and a lower portion 206 and opposite ends 208
and 210.

The lower portion 206 has a rectangular shaped cross sec-
tion, upper and lower sides 212 and 214, respectively, and op-
posite sides 216 and 218. The sides 212, 214, 216 and 218
define a lower chamber 220 in the lower portion 206.

The upper portion 204 has sides 222 and 224, and is basi-
cally triangular-shaped in one cross section thereof, as shown
more clearly in FIG. 10. One end of the side 222 is joined to
one end of the side 224, thereby forming what may be referred
to as the upper side 226 of the shell 202.

The ends of the sides 222 and 224 opposite the ends which
are joined together are each secured to the upper side 212 of
the lower portion 206, in a manner which centrally locates the
upper portion 204 on the upper side 212. The sides 222 and
224 of the upper portion 204 in cooperation with the upper
side 212 of the lower portion 206 define an upper chamber
228 in the upper portion 206. The upper chamber 228 is of
course isolated from the lower chamber 220 by the upper side
212 therebetween.

The end 208 of the shell 202 is secured to one end of the
sides 222 and 224 of the upper portion 204, and to one end of
the sides 212, 214, 216 and 218 of the lower portion 206,
thereby enclosing one end of the upper and lower chambers
228 and 220, respectively. The end 210 of the shell 202 is
secured to one end of the sides 222 and 224 of the upper por-
tion 204, and to one end of the sides 212, 214, 216 and 218 of
the lower portion 206 opposite the ends secured to the end
208, thereby enclosing one end of the upper and lower cham-
bers 228 and 220, respectively.

The lower chamber 220 is filled with a filler 230 which, in a
preferred form, may be of a polyurethane-type material to
provide the proper flotation for the flotation section 200.

A bracket-shaped metal frame 232 having a lower side 234
and opposite ends 236 and 238, extends downwardly from the
lower portion 206 of the shell 202. An upper portion of the
end 236 is secured to the end 208 of the shell 202, and an
upper portion of the end 238 is secured to the end 210.

A plurality of spaced support members 240 are secured
between the lower side 234 of the metal frame 232 and the
lower side 214 of the lower portion 208 of the shell 202. A
plurality of panels 242 are then secured between each of the
support members 240.

The remaining portions of the shell 200, such as the C-
shaped bracket, the tongues and the guide arm are identical in
construction and operation to the components of the shell 24,
FIGS. 3, 4 and 5, which have corresponding reference nu-
merals. ’

A flotation section 200a bears the same relationship to the
flotation section 200, as the flotation section 12a and the
flotation section 12. A pair of cables provides the stability and
control between flotation sections 200 and 200q in the same
manner as described before with respect to the cables 100.

Operation of FIGS. 8,9 and 10

The flotation sections 200 and 200a will operate substan-
tially the same as the flotation sections 12 and 12a previously
described.
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The flotation sections 200 and 200a are alternately joined in
a manner exactly like that described with respect to the flota-
tion sections 12 and 124, to form a protective periphery to
retain or keep out debris. In operation the metal frame 232
will of course be immersed in the water, and the upper edge
226 of the shell 202 will extend above the waterline.

Embodiment of FIGS. 11 and 12

A modified flotation section 380 is shown in FIGS. 11 and
12, and this basically comprises a shell 302 having a rectangu-
lar shaped cross section. The opposite end sides of the shell
302 form a chamber therebetween and within the shell 302. In
this particular embodiment of the invention the chamber may
be filled with a flotation material in a manner as described
with respect to the flotation sections 12 and 208 described be-
fore.

The remaining portions of the shell 309 are identical in con-
struction and operation to the components of the shell 24 hav-
ing the corresponding reference numerals.

A flotation section 300a bears the same relationship to the
flotation section 300 as does the flotation section 124 to the
flotation section 12. A pair of cables will also provide the sta-
bility and control between the flotation sections 300 and 300a
in a manner as described before with respect to the cables
100.

Operation of FIGS. 11 and 12

It is apparent from the foregoing that the flotation section
300 will operate in a manner substantially the same as the
flotation sections 12 and 209, and they may be alternately in-
terconnected to form a protective periphery in a manner ex-
actly as described before. Due to the shape and compact size
of the flotation section 300, this embodiment may be more
suitable to use in the emergency type situation.

It is apparent from the foregoing that the flotation confine-
ment apparatus of the present invention controls one of the
major problems of recent years; that is, preventing the pollu-
tion of the natural water resources, the shorelines, and the
resulting depletion of water wildlife, which results from the
presence of foreign matter such as oil in the water.
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The flotation confinement apparatus can be used effectively
not only in emergency situations, but in a manner providing a
continuing-type control.

Changes may be made in the construction and arrangement
of the parts or elements of the various embodiments as dis-
closed herein without departing from the spirit and scope of
the invention.

What I claim is:

1. A flotation confinement apparatus consisting of a plurali-
ty of shell members connected serially to envelope a body of
oil-bearing water, each of said shell members comprising:

first elongated float means defining an upper chamber;

flotation material of high buoyancy characteristic disposed

within said upper chamber;

second elongated float means defining a lower chamber,

said second float means being rigidly secured below said
first elongated float means;

ballast means of predetermined amount contained within

said lower chamber;

cable guide arm means secured transversely across said first

elongated float means at one end of each of said shell
members, each alternate arm means as between alternat-
ing shell members being laterally displaced in an opposite
off set position relative to the shell member alignment;
connecting means disposed on each end of said first and
second elongated float means for pivotal, sealing inter-
connection to adjacent shell members serially connected
therewith, said connecting means including first latch
means which includes a bracket having one or more aper-
tures disposed therethrough connected to one end of
each of said shell members, and second latch means in-
cluding one or more tongue means connected to the op-

posite ends of each of said shell members, such that said
shell members are interconnected by joinder of each

second latch means to a first latch means by locked inser-
tion of respective tongue means within a respective
bracket means; and,

first and second cables led along opposite sides of said flota-
tion confinement apparatus as movably retained by op-
posite ends of said guide arm means as secured across
each shell member.



