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[57] ABSTRACT

A floating, towable container for liquid comprising an
elongated flexible walled body portion shaped like a
truncated cone tapering from a smaller diameter at
the front end to a larger diameter at the rear end and
having hemispherical end portions integral with the
body. Rigid end closure fittings having towline attach-
ments are mounted in centrally located holes in each
end portion. The rear fitting has a filler and discharge
opening. Buoyant material is located inside the body
portion along the top of the container. Mooring line
attachments are spaced along each side of the con-
tainer.

10 Claims, 8 Drawing Figures
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TOWABLE FLOATING STORAGE CONTAINER

This is a continuation-in-part of my co-pending U.S.
Pat. application Ser. No. 184,753 filed Sept. 29, 1971.
The invention herein described was made in the course
of or under a contract or subcontract thereunder, with
the Department of Transportation.

This invention relates to a floating, towable container
for transporting oil or other liquid on waterways.

BACKGROUND OF THE INVENTION

The problem of uncontrolled oil spills from damaged
tankers has, in recent years, caused a large-scale pollu-
tion problem in the ocean and shoreline areas. In order
to alleviate such problems, it is necessary to provide
some type of container which can be quickly and easily
deployed at the scene of a distressed tanker and can
serve as a container for oil which has either spilled on
the water or must be removed from the damaged
tanker, There are various types of flexible walled, towa-
ble containers known in the prior art. A typical exam-
ple of such container is shown in U.S. Pat. No.
3,067,712 issued to E H Doerpinghaus. One of the
problems encountered with many towable containers
of the flexible walled type is the problem of stability
during towing of the container, particularly when sub-
jected to high waves. Many shapes of containers tend
to yaw and otherwise move about when they are towed
through the water and such movement creates undesir-
able stresses in both the towlines and in the container
itself.

OBJECTS OF THE INVENTION

It is a primary object of this invention to provide a
towable container which is stable when being towed
through the water. This and other objects of the inven-
tion will be more fully apparent as the description pro-
ceeds in the following specification and the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the overall con-
figuration of the towable container of the invention;

FIG. 2 is a cross-sectional view taken on line 2—2 of
FIG. 1;

FIG. 3 is a top plan view showing the rear end closure
fitting of the container;

FIG. 4 is an enlarged fragmentary cross-sectional
view showing a typical reinforced bead portion onto
which the end closure fittings are attached;

FIG. 5 is a fragmentary view showing a portion of the
front end closure fitting with a towline attached
thereto;

FIG. 6 is a fragmentary side elevational view showing
the rear end of the container with a drag skirt;

FIG. 7 is a fragmentary plan view showing a portion
of an adjustable drag skirt; and

FIG. 8 is a cross-sectional view taken on line 8—8 of
FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1, the towable container is in-
dicated generally by the numeral 1. The container 1 has
an elongated body portion 2 shaped like a truncated
cone and tapering from a smaller diameter at the front
end to a larger diameter at the rear end. The front end
has a hemispherical, flexible end portion 3 and the rear
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end has a similar hemispherical end portion 4 which is
substantially the same as the end portion 3 except that
it is larger in diameter to accommodate the larger end
of the body portion.

In normal manufacture, the body portion 2 and the
end portions 3 and 4 are made as an integral unit with
no circumferential seams between the body and end
portions. For the sake of simplicity in the drawings, no
seams have been shown; however, it should be men-
tioned that the body portion and the end portions are
made up of a series of longitudinal strips of material,
preferably square-woven nylon cloth coated with mate-
rial such as polyurethane or the like, and are assembled
in a manner similar to that used in the production of
pillow tanks. To provide additional strength, the scams
are fastened both by sewing and by adhesive.

Each end of the container has a centrally located
opening surrounded by a reinforcing bead portion 5 as
shown in FIGS. 3 and 4 to which rigid end fittings are
attached. A front end fitting 6 is attached at the front
of the container and a rear end fitting 7 is attached at
the rear of the container. The front end fitting 6 has a
circular plate 8, the periphery of which engages the
inner side of the bead portion 5 as shown in FIG. 4. A
series of reinforcing ribs 9 are welded perpendicular to
the plate 8 to provide additional strength. A clamping
ring 10 having an L-shaped cross-section is clamped
around the bead portion § on the outside and is fas-
tened to the plate 8 by bolts 11 which have their heads
welded to the plate 8 and receive nuts 12 on the oppo-
site end for retaining the clamping ring 10 in position
against the bead 5. The bead 5 is constructed by first
passing a series of reinforcing cords 13 around a wire
bead ring 14 and then by wrapping a portion of the re-
inforcing fabric 15 of the container around the bead
ring 14 and the reinforcing cords 13. An additional
outer fabric reinforcement strip 16 may be placed on
the outer surface of the bead portion 5 to provide a
transition between the thick portion of the bead and
the thinner wall of the container. The entire bead is
covered both inside and out with a layer 17 of polyure-
thane or other suitable elastomeric material. The bead
ring with the reinforcing cords 13 wrapped there-
around may be made and molded as an integral unit be-
fore attaching the layers 15 of reinforcing fabric. While
FIG. 4 shows a bead at the front of the container, the
construction of the bead at the rear of the container is
identical and will not be described separately.

A series of buoyant pads 18 are positioned along the
top of the container 1 on the inner surface of the con-
tainer wall. The pads 18 are preferably made of a
closed cell, vinyl foam but may also be made of any
suitable buoyant material. The pads 18 may be adhered
to the wall by an adhesive and if desirable, may be cov-
ered by a suitable covering. A set of tapered buoyant
pads 19, similar to the pads 18, are located at each end
of the container. The pads 18 and 19 provide a neutral
buoyancy that causes the container 1 to float on the
water when empty while it is being deployed. For exam-
ple, the container is normally packaged in such manner
that it can be dropped by parachute over the area that
it is to be used. The package is provided for a means of
automatically releasing the container from its packaged
condition and the container will then float on the sur-
face of the water until it is connected to a tanker or oth-
erwise filled with liquid. After the container is filled,
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the pads 18 and 19 serve to hold the container in an up-
right position.

The container 1 has a series of circumferential bands
20 spaced apart at various locations along the length of
the body portion 2. Attached to the bands 20 on each
side are loops 21 which carry “D” rings 22 to which
mooring and lifting lines 23 may be attached. Each of
the lines 23 carries a buoy 24 to aid in retrieving the
lines in the water. The mooring and lifting lines 23 are
used primarily for handling or mooring the container.
A vent 25 is located at the top of the container near the
rear end for permitting the escape of air and vapors
from the interior of the container. Also located on the
top of the container 1 is a beacon light 26 which aids
in locating the container when it is towed at night. The
beacon light 26 is preferably a battery-operated light
which is activated upon impact with the water. The
front end fitting 6 as previously described, has a cen-
trally located bracket 27 welded to the plate 8 for re-
ceiving a towline 28. The towline has a failsafe link 29
which is designed to break before any damage can be
done to the fitting 6 or to the flexible portion of the
container 1 which would result in spillage of oil or
other liquid from the container. An anchor 30 is con-
nected to the end of the towline 28 prior to the deploy-
ment of the container and is used to retain the con-
tainer in the proximity of the tanker until it is towed to
the tanker for filling and/or until it is ready to be towed
away. At this time the anchor is removed and the end
of the line 28 is attached to a towing vessel. A buoy 31
is attached by a line 32 to the anchor 30 to aid in locat-
ing it.

Referring now to FIGS. 2 and 3 which show the de-
tails of the rear end fitting, it may be seen that the rear
fitting 7 differs primarily from the front fitting 6 in that
it has a filling and discharge opening 33 located in a
plate 34 which is similar to the plate 8 on the front fit-
ting 6. The fitting 7 is attached to the bead 5 by a
clamping ring 35 which is bolted to the plate 34 in the
same manner as the clamping ring 10 on the fitting 6.
The fitting 7 has a centrally located reinforcing rib 36
with an opening 37 adjacent the filler opening 33 to
permit the flow of liquid coming through the opening
33 to be easily distributed into the interior of the con-
tainer. A pair of reinforcing ribs 38 are positioned per-
pendicular to the rib 36. The ribs 36 and 38 are all
welded to the plate 34 and to each other to provide a
rigid assembly. Other reinforcing rib patterns may be
used and a different number of ribs may be used de-
pending upon the size of the plate 34 and the structural
requirements of the fitting. Additional openings serving
the same function as the opening 37 may be located in
the other ribs of the assembly. A valve assembly 39 is
fastened to the plate 34 by a plurality of bolts 40. The
valve assembly 39 has a conventional butterfly-type
valve 41 and a conventional cam-lock device 42 which
secures an end plug 43 in the central opening 44 of the
fitting which communicates with the opening 33 in the
plate 34. When it is desired to fill or empty the con-
tainer, the plug 43 is removed and is replaced by a hose
fitting which is locked in position by the cam lock in the
same manner as the plug 43. A pair of brackets 45 pro-
vides a means for attaching a line 46 which forms a
loop for receiving a rear mooring and maneuvering line
47. A locating buoy 24 similar to those used on the
lines 23 is attached to the line 47. In the event that the
container cannot be towed from the front towline 28,
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it can also be towed by attaching a line to the line 46
on the rear fitting 7. However, because of the taper of
the container, there is much greater stability obtained
when the container is towed from the front fitting 6
since the taper affects the manner in which the con-
tainer performs in the water. The larger diameter at the
rear of the container causes a certain amount of drag
which tends to stabilize the container when it is being
towed. In some instances, to further improve stability
of the container when towed, it may be desired to at-
tach a drag skirt or flow separator around the stern or
rear end of the container. Such a skirt would be in the
form of an annular ring surrounding the container.

A typical fixed drag skirt 48 is shown in FIG. 6 encir-
cling the body member 2 just forward of the hemispher-
ical rear end portion 4. The details of the valve assem-
bly 39 used in the rear fitting have been shown in FIGS.
3 and for the purpose of simplicity, will not be shown
in FIG. 6.

The drag skirt 48 has a spacer ring 49 having a ta-
pered cross-sectional shape which increases in thick-
ness from the front to the rear edge thereof. When as-
sembled on the body portion 2, the radially inner sur-
face of the ring 49 lies against the outer surface of the
body portion 2. The ring 49 is encircled by a cover
sheet 50 which conforms to the outer surface of the
ring 49 and has flaps 51 and 52 which extend beyond
the front and rear edges of the ring 49 and are secured
to the body portion 2 by a suitable adhesive or other
means. Additional internal strips 53 and 54 may be se-
cured to the cover sheet 50 and to the body portion 2
to further aid in securing the drag skirt 48 in position.
The filler ring 49 is made preferably of compressible
foam which permits the skirt 48 to be compressed when
the container 1 is folded and packaged. A plurality of
air vents 55 are provided on the cover sheet 50 to per-
mit escape of air from the interior of the skirt 48 when
it is compressed.

The drag skirt 48 in the non-compressed position op-
erates as a fixed member in which the width-to-height
ratio is set at some predetermined proportion which is
determined by the characteristics required to properly
stabilize the container during towing while providing a
minimum amount of drag necessary for stabilization. A
width-to-height ratio of 2 to 1 has been found to per-
form quite well. An increase in height relative to width
increases the drag.

In some instances, it may be preferable to use a vari-
able height skirt 56 such as the one illustrated in FIGS.
7 and 8 instead of the fixed skirt 48 in FIG. 6. The vari-
able skirt 56 is designed to open at the rear of the skirt
to permit insertion of different sizes of foam rubber
spacers in order to vary the height of the skirt. The skirt
56 has a tapered spacer 57 held in position by a cover
sheet 58 which is fastened to the body member 2 by a
forwardly extending flap 59 and which has a row of
grommet holes 60 along the rear edge of the sheet 58
to permit the sheet to be laced to either one of a pair
of T-shaped grommet strips 61 and 62 which are fas-
tened to the surface of the body member 2 by an adhe-
sive or other suitable means. An internal reinforcement
strip 63 may be positioned adjacent the forward flap 59
to further strengthen the attachment of the sheet 58 to
the body member 2. When a spacer of greater height
is placed beneath the sheet 58, the sheet is laced to the
forward grommet strip 61. When a spacer of lesser
height is used, then the sheet 58 is laced to the rear -
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grommet strip 62. In order to permit the sheet 58 to ex-
pand radially outwardly to receive a higher spacer, a
series of transverse slits 64 are cut in the sheet 58 and
extend from the rear of the sheet to a point adjacent the
forward flap 59. The slits 64 are spaced substantially
uniformly from each other around the circumference
of the skirt 56. Each slit 64 is covered by a cover flap
65 which is adhered to the cover sheet 58 along the
front edge and one side edge of the flap. The cover flap
65 also has a series of grommet holes 66 along the rear
edge thereof to permit the rear edge to be laced to the
grommet holes 60 in the cover sheet 58 and to grom-
met holes in one of the grommet strips 61 or 62. Thus,
it may be seen that the cover flaps 65 will permit
spreading of the fabric at the slits 64 to permit radial
expansion of the cover sheet 58. However, once a par-
ticular size of spacer is inserted, the rear edge of the
cover flap 65 can be securely laced down as previously
described to provide a smooth surface over the slit 64
and prevent tearing of the cover sheet at the slits due
to the flow of water across the skirt 56 when the con-
tainer is being towed through the water.

While a tapered or wedge-shaped drag skirt has been
illustrated herein, it will be understood that it is possi-
ble to use drag skirts having other cross-sectional con-
figurations which will also provide stabilization for the
container. It appears, however, that a drag skirt of ta-
pered configuration seems to provide a better water
flow and give more efficient stabilization with a mini-
mum of drag than do other configurations which may
be used.

It will be understood that various materials could be
used in the manufacture of the flexible container de-
scribed herein and square-woven, nylon cloth coated
with polyurethane has been given as one of the pre-
ferred embodiments. The end fittings for the sake of
lightness in weight, are made preferably of aluminum;
however, other suitable materials could also be used.
Various other modifications can also be made in the
various components of this container without departing
from the scope of the invention.

We claim:

1. A floating container for transporting liquid on wa-
terways comprising:

A. an elongated flexible walled body portion having
substantially the shape of a truncated cone which
has the smallest diameter at the front end thereof
and which gradually increases in diameter toward
the rear end;
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B. a substantially hemispherical flexible walled end
portion on each end of the body portion and inte-
gral therewith, each end portion having a centrally
located opening therein, the hemispherical portion
at the rear end being larger than the hemispherical
portion at the front end;

C. a rigid closure fitting mounted in each of said
openings, each fitting having a means for attaching
a towline thereto;

D. at least one of the fittings having a filling and dis-
charge opening therein; and

E. buoyant material located along the top of the body
portion on the interior wall surface thereof to cause
the tank container to float when empty.

2. A floating container as claimed in claim 1 includ-
ing mooring line attachment means fastened in spaced
apart relationship along each side of the body portion.

3. A floating container as claimed in claim 2 wherein
the mooring line attachment means is secured to the
body portion by flexible circumferential bands encir-
cling the flexible body portion and adhered to the outer
surface thereof.

4. A floating container as claimed in claim 1 wherein
the end closure fittings have light reinforcing ribs on
the inner side thereof and wherein at least part of the
ribs have openings therethrough to facilitate liquid flow
from the inlet opening into the container.

5. A floating container as claimed in claim 4 wherein
the ribs are of sufficient height to hold the wall of the
container a spaced distance from the inlet opening to
prevent blockage of the opening by the container wall.

6. A floating container as claimed in claim 1 wherein
the buoyant material is a closed cell foam.

7. A floating container as claimed in claim 1 includ-
ing a drag skirt extending around the circumference of
the body portion at the rear end thereof at substantially
the location of the maximum diameter of the body por-
tion.

8. A floating container as claimed in claim 7 wherein
the drag skirt is tapered in cross section so that it be-
comes progressively higher from the front to the rear
edge thereof.

9. A floating container as claimed in claim 8 wherein
the height of the drag skirt is variable.

10. A floating container as claimed in claim 9
wherein the height of the drag skirt is varied by chang-

ing from one height of internal spacer to another.
* * * * *
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