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(57) ABSTRACT

Devices, methods, and systems for providing portable
dredging flotation hoses capable of being wound on reels in
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a reduced volume configuration and transported to dredging
sites. Some dredge flotation hoses include a first lay-flat hose
disposed about a second, inner lay-flat hose and sealed at
both ends of the first lay-flat hose to form an inflatable
annular space therebetween. Some devices have a coupling
member at either end of the lay-flat hoses to receive and
couple the inner lay-flat hose within the outer lay-flat hose
and provide external access to the channel flowing through
the inner lay-flat hose. A closeable orifice can be provided
through the body of the coupling device to allow inflation of
the annular volume between the inner and outer lay-flat
hoses. Lay-flat hose pairs having sizes of 3 and 4 inches to
10 and 12 inches, and other combinations are provided by
the present invention. Composite lay-flat hoses can be
transported on a reel to a large manure lagoon, unwound,
inflated, floated between the lagoon edge and a dredging
unit, and used to transport a manure-water slurry to con-
ventional hoses, then spread upon fields near the manure
lagoon. The composite flotation hose can then be deflated,
wound onto the reel, and transported to the next lagoon to be
serviced. The simple inflation and deflation, winding and
unwinding, is significantly easier than transporting, assem-
bling and disassembling conventional flotation pipe seg-
ments.
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DREDGE FLOTATION HOSE AND SYSTEM

FIELD OF THE INVENTION

[0001] The present invention is related generally to dredg-
ing equipment. More specifically, the present invention is
related to flotation hoses that can be used in dredging and
manure lagoon emptying operations.

BACKGROUND OF THE INVENTION

[0002] Hoses pipes are sometimes used to transport lig-
uids, slurries, or other liquid-solid mixtures across a liquid
body. The hose or pipe may therefore be required to float on
the liquid surface. Flotation hoses or pipes are used in
dredging and also in crude oil transport to and from some
tankers.

[0003] Inoil transport, it appears to the applicant that large
flotation hoses or pipes are allowed to float on the surface of
water between an on-shore facility and a buoy, or between
a buoy and an offshore tanker. High volumes of oil may be
pumped through the hose over the water.

[0004] In dredging operations, a floating barge, often on
pontoons, is positioned on water, over a region to be
deepened. An auger can be brought to bear on the sea or lake
floor and used to stir up the bottom into a slurry. The slurry
can be pumped up to the barge with a first pump, and
pumped to shore through a flotation hose. The barge is
usually moved over the body of water to be deepened, with
the hose moved as well. When the dredging operation is
complete, the hose can be rolled up and transported to
another site.

[0005] Modern farming techniques often rely on efficiency
of scale for survival and profitability. In one example, animal
raising and feeding is often done at a central facility having
a large number of animals. Chickens, turkeys, pigs, and
cows are often housed at a large facility, with the resulting
generation of large quantities of manure. This manure is
collected and stored. The manure storage pit may be quite
large in some instances. Some storage pits or lagoons are
about 800 feet long, 250 feet wide, about 20 feet deep, and
can hold about 30 million gallons of manure.

[0006] The manure may ultimately be spread onto a field
for two reasons. First, to dispose of the manure, and second,
to apply fertilizer to the field. The manure is often applied
only in the spring and fall in some regions. The manure is
often not spread when it either will not be absorbed or
cannot be applied because of the presence of crops. The
manure is thus held for a long time period of several months.

[0007] At appropriate times, the manure is spread on the
fields. While it is possible for a single farm to invest in the
specialized equipment, and to use this equipment only twice
a year, this is often not done. Instead, service providers buy
the equipment and travel from site to site, pumping out the
manure lagoons onto the fields.

[0008] This is often done by positioning a floating barge or
dredge on the lagoon surface, and coupling the moving
barge to the lagoon edge using a floated hose or pipe of some
sort. Sometimes the hose or pipe empties into a storage tank.
In other systems, the same hose or pipe, or a different hose
or pipe, can continue from the lagoon to a tractor carrying
a manure spreader or sprayer. The tractor can travel back and
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forth over the fields, with the hose trailing behind, spreading
the manure on the fields. The hose length may be on the
order of a mile. So-called “lay-flat” hose is currently used.
Lay-flat hose lays flat when not pressurized, rather than
remain round. Lay-flat hose is similar in some respects to
fire hose carried on fire trucks. The lay-flat house can be
wound on a large reel and transported to a site, followed by
unrolling the reel. This compaction allows storing one or
two lengths of 660-foot lay-flat hose on a single hose reel.

[0009] The portion of the hose or pipe in the lagoon is
floated on the surface of the liquid. This is currently done in
different ways, all of them relatively awkward. In one
system, a pontoon roughly the diameter of the hose is
positioned on either side of the hose or pipe sections with a
cradle or sling between to support the hose or pipe. Several
lengths of these double pontoons may be slid under the hose
in the lagoon to support the hose. In another system, large
diameter sections of hose or pipe having a foam jacket are
coupled to the lay-flat hose to provide floating hose or pipe
sections.

[0010] The current methods are fairly awkward to set up,
tear down, and transport. The transport of these systems may
occur every day of so. For this reason, the floating hose or
pipe sections can create a substantial amount of work in
order to pump out each lagoon.

[0011] What would be desirable is a device for providing
flotation hose without having to add and remove flotation
devices at every lagoon.

SUMMARY OF THE INVENTION

[0012] The present invention includes a first lay-flat hose
sealed at each end and coupled along its length to a second
lay-flat hose. The first lay-flat hose can serve as the inflatable
flotation hose and be coupled to the second hose, which can
be used to transfer pumped liquid or solid-liquid mixture.
The present can include a first lay-flat hose sealingly secured
about a second, smaller diameter lay-flat hose to form a
flotation space between the two hoses. Air can be introduced
between the two hoses to float the composite, double walled
hose. The seal can be accomplished using an air-tight fitting,
coupling, adhesive, or bond. Some hoses have a coupling at
either end having the two hoses secured to external annular
grooves with compression rings. At least one coupling may
have a closeable orifice within for admitting and expelling
air between the floatation space and the outside of the hose
and coupling.

[0013] The present invention also includes a flotation hose
comprising a first lay-flat hose having a first region and a
second region longitudinally displaced from the first region.
The flotation hose further includes a second lay-flat hose
disposed within the first lay-flat hose, having a first region
and a second region displaced longitudinally from the first
region. The flotation hose can further include a first seal for
sealing the first lay-flat hose first region to the second lay-flat
hose first region and a second seal for sealing the first lay-flat
hose second region to the second lay-flat hose second region.
A sealed annular volume can be formed between the first
lay-flat hose and the second lay-flat hose and be used to
receive a flotation gas to float the flotation hose.

[0014] In some flotation hoses, the first and second seals
are formed of a rigid material and have the hoses held
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against the seals with compression rings. Some flotation
hoses also include a valve providing externally closeable gas
access to the annular volume within. In some hoses, the
valve is disposed in at least one of the first and second seals.
In other hoses, the valve is disposed through the wall of the
first lay-flat hose. The seal can be formed from various
metals, polymers, ceramics, sealants, adhesives, and bond-
ing methods well known to those skilled in the art.

[0015] Insome flotation hoses, the first lay-flat hose has an
outside diameter when fully pressurized that is at least about
10 times the height of the first lay-flat hose when the hose
is empty and not pressurized. Some hoses are fiber rein-
forced. In various embodiments, the first lay-flat hose has an
outside diameter that is at least about 3, 4, 5, 6, 8, 10, or 12
inches when inflated. Some flotation hoses according to the
present invention have a length of at least about 100 feet.

[0016] The present invention also includes a system for
conveying fluids including a first lay-flat hose having a
second lay-flat hose disposed within, the first lay-flat hose
having a seal at either end to seal the first lay-flat hose to the
second lay-flat hose and to form a space therebetween. The
system can include a hose reel having the first and second
lay-flat hoses wound there about. The hoses can have a
closeable orifice for allowing entry and exit of a gas into the
space between the first and second hoses. The closeable
orifice is disposed within the seal in some embodiments and
through the wall of one of the hoses in another embodiment.
The first lay-flat hose can have an outside diameter when
fully pressurized that is at least about 10 times the height of
the lay-flat hose when empty and not pressurized. The same
relative dimensions can be true for the second lay-flat hose
as well.

[0017] A method for making a flotation hose is also
included within the present invention. The method can
include disposing a second lay-flat hose inside a first lay-flat
hose and coupling the first and second lay-flat hoses together
at two longitudinally distant regions of the first lay-flat hose
to form a space between the first and second hoses. The
space can be pressurized with a gas to fill the annular volume
between the first and second hoses. The method can include
filling the space with the gas to float the flotation hose thus
made. The method may include providing a device having
an orifice to provide gas access to the annular space between
the first and second hoses from outside of the first hose.

[0018] A method for removing water and solids from a
body containing water and solids to at least an edge of the
body is also provided by the present invention. This method
can include unrolling a composite hose from a reel, where
the reel includes a first lay-flat hose sealingly disposed about
a second lay-flat hose. A gas can be introduced into the space
formed between the first and second hoses. One end of the
composite hose can be coupled to a moveable solid-liquid
mixing or dredging device. The hose can be extended
between the moveable solid-liquid mixing or dredging
device and the edge of the body, such that the composite
hose having the gas within floats on the body.

[0019] In some methods, the method further includes
pumping the solid-liquid mixture from the moveable device
to the edge of the body. The body may include manure and
the pumping may include pumping a manure-water mixture.
Some methods include pumping a fresh water-sediment
mixture from a body including fresh water and sediment.
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Methods can include operation on a body including salt
water and sediment, wherein the pumping includes pumping
a salt water-sediment mixture. Brackish water and sediment
may also be operated upon, by pumping a brackish water-
sediment mixture. Industrial sludge and wastewater sludge
can also be pumped using the present invention.

[0020] The invention can also include a coupling device
for creating a flotation hose from a first lay-flat hose and a
second lay-flat hose, where the second lay-flat hose has a
smaller outside diameter than the first lay-flat hose. The
coupling device can include a body having a first region for
coupling to the first hose, a second region for coupling to the
second hose, and a third region for receiving or discharging
a fluid, and a lumen there through. The second region can
have an outside diameter about equal to the inside diameter
of the second hose while the first region can have an outside
diameter about equal to the inside diameter of the first hose.
The coupling device can be used such that the first hose is
coupled to and about the first region with a first compression
ring, and the second hose is coupled to and about the second
region with a second compression ring.

[0021] In some devices, the second region is disposed
longitudinally between the first and second regions. Some
coupling devices have the first region disposed longitudi-
nally between the second and third regions. In various such
coupling devices, the second region has an outer diameter of
at least about 3 inches while the first region has an outer
diameter of at least about 4 inches. In various embodiments,
the second and first regions have nominal outer diameters of
3 and 4 inches respectively, 4 and 6 inches respectively, 6
and 8 inches respectively, 8 and 10 inches respectively, and
10 and 12 inches respectively. Some devices include at least
one external groove in the first, second, or third regions for
receiving a portion of the respective hose driven inward by
a compression member. Some coupling devices provide an
orifice through the body to provide external gas access to a
flotation space between the first and second hoses.

DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1A is a side, perspective view of a prior art
dredge including pontoons, a submerged auger/tiller cutter-
head and a slurry pump;

[0023] FIG. 1B is a front view of the dredge of FIG. 1A,
better illustrating the cutterhead;

[0024] FIG. 2A is a side view of a prior art flotation pipe
section including an aluminum pipe, an aluminum float, and
attached electrical cables;

[0025] FIG. 2B is a side view of a prior art flotation pipe
section including an aluminum pipe having a foam float
thereabout;

[0026] FIG. 2C is a side view of a prior art flotation pipe
section having a polyethylene pipe within a foam flotation
float;

[0027] FIG. 3A is a top view of two prior art float pipes
connected by a strap to hold a pipe section in between;

[0028] FIG. 3B is an end view of the two float pipes and
carried pipe section of FIG. 3A;

[0029] FIG. 4 is a top view of a manure lagoon having a
floating pumping or dredging unit coupled to shore with
prior art flotation pipe sections coupled together;


















