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REINFORCED NET FOR RECOVERING
DEBRIS ALONG A WATER BOTTOM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissne specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The apparatus of the present invention relates to recovery
of debris in bodies of water. More particularly, the present
invention relates to a reinforced net, pulled by a vessel,
constructed to recover debris at the bottom of a body of
water, into a forward portion of the net and to capture the
recovered debris in a rear bag in the net until retrieved.

2. General Background

In the oil and gas industry, drilling rigs are quite numerous
within bodies of water such as the Gulf of Mexico. Follow-
ing the drilling of a well and after the well has been closed,
following either production at the site., or shutting down the
drilling operation, the site must be left clean. In fact, there
are very stringent governmental regulations which require
that when a drilling site is abandoned, the drill head must be
sealed a certain distance below the bottom of the body of
water, and that any material which may have fallen from the
rig, or may have been left at the bottom of the body of water,
must be recovered. In order to assure that it has, the
lessec/owner contracts the trawling to sweep a well site with
a net, and if the net snags on any object below the surface,
at the well site, the site is declared to be unclean, and the oil
or drilling company is severely penalized and MMS will not
approve the abandoned site until all debris has been
removed.

In the present state of the art, oil companies are spending
a considerable amount of money at abandoned well sites
attempting to recover debris around the site. The most
common method of recovery is to send divers down below
the surface to survey the amount of debris, and attempt to
bring the debris to the surface vessel for recovery. This
method is very expensive, time-consuming, and may be
dangerous to divers. Therefore, it is necessary that an
improved method of recovering materials from an aban-

doned well site be developed.
SUMMARY OF THE PRESENT INVENTION

The apparatus of the present invention solves the short-
comings in the art in a simple and straightforward manner.
What is provided is a reinforced net apparatus, comprising
a netting mated of various strengths to serve as a recovery
net. The recovery net portion comprises a lower body panel
portion of reinforced heavy duty netting. interconnected to
left and right side panels of heavy duty netting, and a top
body panel portion of netting. together forming a forward
debris-receiving opening. The recovery net portion would be
interconnected at its rear wall to a bag portion, comprising
netting for receiving the debris collected in the recovery
portion, the bag portion closed off at its rearmost end. and
including strap members, including elephant ears. for recov-
ering the bag portion when it is filled with debris and coming
together to form the rear portion of the net into which the
recovered debris moves for storage until the debris is
brought to the surface. There is further included a lead chain

member across the forward floor portion of the net to contact
the debris and help move it into the net while the net is being

pulied along the bottom of the body of water by a vessel.
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Therefore, it is a principal object of the present invention
provide a debris recovery net to be pulled by a vessel along
the bottom of a body of water, comprising a forward debris
recovery portion. and a rear bag portion. the net constructed
of heavy weight netting on the floor and side portion. and an
upper wall portion of buoyant polypropylene material which
defines the recovery zone within the recovery portion of the
net;

It is a further principal object of the invention to provide
a debris recovery net which is constructed of two types of

netting so that the net is able to support heavy debris
recovered, and yet maintain buoyant within the water;

It is still a further object of the present invention to
provide a net for recovering debris from a body of water
which allows for recovering large, heavy objects in the
debris collection portion of the net as the net is swept across
the water bottom, and a rear bag portion to contain the debris
as it moves through the recovery portion of the net.

BRIEF DESCRIPTION OF THE DRAWINGS

For a further understanding of the nature and objects of
the present invention, reference should be had to the fol-
lowing detailed description taken in conjunction with the
accompanying drawings, in which like parts are given like
reference numerals, and wherein:

FIG. 1 illustrates an overall view of the preferred embodi-
ment of the present invention as it is pulled along the bottom

of a body of water by a vessel;

FIG. 2 illustrates an side view of the preferred embodi-
ment of the present invention;

FIG. 3 illustrates a partial side view of the preferred
embodiment of the present invention; and

FIG. 4 illustrates a partial view of the lead chain and
leading edge of the net opening in the preferred embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIGS. 1 through 4 illustrate the preferred embodiment of
the apparatus of the present invention by the numeral 10. As
illustrated in the figures, debris recovery net 19 comprises,
in general. a first forward recovery portion 11 including a
floor panel portion 12, a pair of side wall panels 14. 16. and
a top panel portion 18. There would be included a nib cord
17 extending between the top panel 18 and side panel 14, 16,
and the bottom panel 12 in the construction of the net
Further there is defined a large frontal opening of net mouth
22, for receiving debris into the recovery portion 11 of the
nct. The net further includes a rear bag portion 23, which is
secured through stitching and the like to the rearmost edge
24 of the recovery portion 11, for containing the debris as it
moves through the recovery portion 11 in the net. The rear
bag portion 23 would be tied off at its rearmost end 25, and
would not allow debris to pass through its rear end.

In operation, net 10 would be pulled through the body of
water 28, via a vessel (unseen). and would be towed by lLines
30. 32. which are rigged to the netting atypical fashion.
There would also extend a breast line 19. extending verti-
cally between the upper and lower rib cords 17 at the mouth
22 of the net. While the net 10 is pulled along the body of
water, the floor panel 12 of net 10 would rest along the
bottom 34 of the water 28. and would be weighed down by
lead line 35. including a chain 36. interconnected along its
forward lower edge 38. as seen in FIG. 1. Opening 22 of net
10 would be maintained by the type of netting utilized as the
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top wall 18. which would be a buoyant polypropylene
material, so that as the floor panel portion 12 is weighed
down by lead line 35, the top wall panel 18 would be buoyed
up. to define the large opening 22, as illustrate. Further.
extending between the side panels 14. 16, along the top
opening of mouth 22 would be located the cork line 21.
extending therebetween in order to add additional buoyancy
to the upper portion 18 of the net. As is normal in nets which
are towed behind vessels, there is also included a board
member 33 attached to each of the tow lines 30. 32 which
would accommodate an easy line 40, which would extend
from board 33 to elephant ears 47. 49 for retrieving the rear
pocket 23 of the net which would be filled with debris onto

the boat.

The construction of the net 10 which lends itself to
success in retrieving heavy objects, such as valve heads.
equipment. lengths of pipe. etc.. off the floor of a body of
water, is due in great part to the strategic positioning and
interaction of the netting material utilized throughout the
recovery portion 11 and the rear bag portion 23 of the net 10.
For example. the top wall panel portion 18 is constructed of
4-inch mesh of #96 polypropylene which gives it its buoy-
ancy to maintain the net opening 22 during towing of the net.
The side panels 14, 16 are also constructed of 4-inch stretch
mesh of #96 polypropylene. and would preferably measure
20.5 meshes wide by 190 meshes deep. with a seam at 60
meshes from the breast line. On the other hand. the floor
panel 12, which is responsible for catching most of the
debris which enters into net recovery portion 11, is con-
structed of 4-inch stretch. 6 mm braided polypropylene. It
measures 110 meshes deep by 202 meshes wide at the lead
line. and tapers back. preferably at a latch of 4:1 to 56
meshes wide at the bag portion 23 of the net 10. This heavy
duty mesh. which comprises floor portion 12, enables the net
to recover large items without tearing the mesh of the net.

As illustrated, the opening of net 10 is reinforced to
receive the debris entering thereunto. This opening com-
prises a lead line 35 constructed of a combination stainless
steel ©¢” trawl cable covered with polypropylene fabric 150
feet in length. and is reinforced with *s-inch straight chain
36 along its length so as to provide extra strength when
debris passes over the line 35 into the recovery portion 11,
as seen in FIG. 3. Directly preceding straight chain 36. there
1S positioned a trash chain 37, positioned 24 inches in front
of lead line 35 respectively, so that as net 10 is dragged along
the floor of the body of water 28, the trash chain 37 makes
the initial contact with the debris. and either upset it for
recovery into the net. or by protecting the net material from
large debris.

Turning now to the rear bag portion 23 of net 190. the bag
portion 23 is constructed of 100 meshes round by 60 meshes
deep. and includes 3-inch galvanized rings 41 which are
Yis-inches in diameter sewn to the floor of the bag 23 for
opening and closing. There are included at least two
clephant ears, 47, 49. extending along the rear end 25 of bag
portion 23, which are utilized with galvanized rings 41 in
retricving the rear end of bag 23 into the boat for emptying
when filled with debris.

It 1s critical in the construction that the net include the
heavy duty mesh net as its bottom and front side panels.
since the greater portion of the debris entering the net
contacts this wall areas first. Additionally. the top wall is
constructed of lighter weight mesh. so as to provide the
necessary buoyancy to maintain the net forward opening in
the open position during the recovery process. Further, the
rear bag portion must be constructed of the same heavy duty
mesh material as the bottom and side panels. so that the
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debris can be kept in the bag portion until it is recovered and
emptied into the boat The combination of the two trash
chains which precede the net, and the reinforced lead lipe
including the chain to weigh it down to the water bottom.
provide a means for protecting the net material from dam-
age.

The apparatus would further include two left and eight
wing members which would be preferably constructed of
4-inch stretch means of #96 polypropylene netting material,
and two left and right bottom wing members constructed
preferably of 4-inch stretch such mesh 6 mm braided
polypropylene netting material. Further, the rear bag portion
tn the side panels are defined by 4-inch stretch mesh #96
nylon netting material, and the rear bag storage portion
secured to the recovery portion would be defined by 4-inch
stretch mesh #96 nylon netting material in the preferred
embodiment. In addition, the trash chains would be defined
by Vs-inch high test chain material in the preferred embodi-
ment.

The following table lists the part number and part descrip-
tions as used herein and in the drawings attached hereto.

%

PARTS LIST

Part Number Description
e s

10 recovery net

11 first forward portion

12 floor panel portion

14, 16 side wall panels

17 rib cords

i8 top panel

19 breast panel

21 cork lme

22 frontal net mouth

23 rear bag portion

24 rear most edge

25 rear most end

28 body of water

30, 32 tow Lines

33 board member

34 water bottom

35 lead line

36 strayght chain

37 trash chain

40 casy lme

41 galvanized rings

47, 49 elephant ears

“——-—_—“—_

Because many varying and different embodiments may be
made within the scope of the inventive concept herein
taught. and because many modifications may be made in the
embodiments herein detailed in accordance with the descrip-
tion requirement of the law, it is to be understood that the
details herein are to be interpreted as illustrative and not in
a limiting sense.

What is claimed as invention is:

1. A debris recovery net apparatus, for recovering [debris}]
heavy inanimate objects, such as valve heads, equipment,
and lengths of pipe, from the bottom of a body of water,
comprising:

a) a first recovery portion. comprising at least side walls,

a top wall, and a reinforced bottom wall further com-
prising heavy duty braided [polypropylene] polymeric
netting material. [a top wall ] said heavy duty polymeric
material being about a 6 mm strand, said side walls,
top wall, and reinforced bottom wall together defining
a [debris] recovery space for said heavy objects therein:

b) a forward opening in the net recovery space for
allowing [debris] said heavy inanimate objects to move

into [the debris] said recovery space:
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c) a rear bag storage portion, secured to the recovery
portion, and closed off at its rearmost end for contain-
ing [the debris] said heavy inanimate objects until
retrieved; and

d) means preceding the first recovery portion for contact-
ing [the debris] said heavy inanimate objects to facili-
tate moving [the debris] said heavy inanimate objects
into the first recovery portion.

2. The apparatus in claim 1, further comprising a lead line
secured to a forward edge of the first recovery portion. and
further including a chain to weigh a lower edge of the
recovery portion onto the water bottom.

[3. The apparatus in claim 1, wherein the braided polypro-
pylene netting material comprising the reinforced bottom
wall is 4-inch stretch, 6 mm material ]

4. The apparatus in claim 1, wherein the rear bag portion
and the side walls are defined by 4-inch stretch mesh #96
nylon netting material.

5. The apparatus in claim 1. wherein the means preceding
the first recovery portion for contacting [the debris] said
heavy inanimate objects would further comprise trash chains
defined by Ys-inch high test chain matenal.

6. The apparatus in claim 1 further comprising at least a
left wing and at least a right wing constructed of 4-inch
stretch means of #96 polypropylene netting material.

7. The apparatus in claim 1 further comprising at least a
left bottom wing aid at least a right bottom wing constructed
of 4-inch stretch mesh 6 mm braided polypropylene netting
material.

8. A [debris] recovery net apparatus, for recovering
[debris] heavy inanimate objects, such as valve heads,
equipment, and lengths of pipe, from the bottom of a body
of water, as the net is pulled along the water bottom by a
vessel, the apparatus comprising:

a) a first recovery portion, comprising at least side walls
and a reinforced bottom wall of 4-inch stretch, 6 mm
braided [polypropylene] heavy duty polymeric netting
material, a top wall, together defining a [debris} recov-
ery space for said heavy inanimate objects therein;

b) a forward opening in the net recovery space for
allowing [debris] said heavy inanimate objects to move
into the [debris] recovery space;

c) a rear bag storage portion, secured to the recovery
portion, and closed off at its rearmost end for receiving
[the debris) said heavy inanimate objects collected in

the first recovery portion and containing [the debris]
said heavy objects until retrieved; and

d) trash chain means preceding the first recovery portion
for contacting [the debris] said heavy inanimate objects
to facilitate moving the debris into the first recovery
portion.

9. The apparatus in claim 8, wherein the rear bag portion
and the side walls are defined by 4-inch stretch mesh nylon
netting material.

10. The apparatus in claim 8, wherein the trash chains are
~ defined by Ys-inch high test chain material.

11. The apparatus in claim 8 further comprising at least a
left wing and at least a right wing each constructed of 4-inch
stretch means of #96 polypropylene netting material.

12. The apparatus in claim 8 further comprising at least a
left bottom wing and at least a right bottom wing each
constructed of 4-inch stretch mesh 6 mm braided polypro-
pylene netting material.

13. A [debris] recovery net apparatus, for recovering
[debris} heavy inanimate objects, such as valve heads,
equipment, and lengths of pipe, from the bottom of a body
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of water, as the net is pulled along the water bottom by a
vessel, the apparatus comprising:

a) a first recovery portion, comprising at least side walls
and a top wall. the side walls and the top wall defined
by 4-inch stretch mesh [#96 nylon] polymeric netting
material, a reinforced bottom wall, defined by 4-inch
stretch, 6 mm braided [polypropylene] polymeric net-
ting material, the top wall, bottom wall, and side walls
together defining a [debris] recovery space for recov-
ering said heavy inanimate objects therein;

b) a forward opening in the net recovery space for
allowing [debris] said heavy inanimate objects to move
into the Jdebris] recovery space;

¢) a rear bag storage portion, secured to the recovery
portion. defined by 4-inch stretch mesh polymeric #96
nylon netting material, and closed off at its rearmost
end for receiving [the debris] said heavy inanimate
objects collected in the first recovery portion and
containing [the debris] said heavy inanimate objects
until retrieved; and

'd) at least one trash chain preceding the first recovery
portion for contacting the debris to facilitate moving
[the debris] said heavy inanimate objects into the first
recovery potrtion.

14. The apparatus in claim 13, wherein the trash chain 1s
defined by Ys-inch high test chain material.

15. The apparatus in claim 13. further comprising at least
a left wing and at least a right wing each constructed of
4-inch stretch means of #96 polypropylene netting material.

16. The apparatus in claim 13, further comprising at least
a left bottom wing and at least a right bottom wing each
constructed of 4-inch stretch mesh 6 mm braided polypro-
pylene netting material.

17. A debris recovery net apparatus, for recovering heavy
inanimate objects, such as valve heads, equipment, and
lengths of pipe, from the bottom of a body of water com-
prising:

a) a first recovery portion, comprising at least side walls,

a bottorm wall and a top wall, at least the bottom wall
further comprising heavy duty polymeric mesh net
material for receiving the heavy inanimate objects
recovered without damage to the bottom wall, said
heavy duty polymeric mesh material being about a
4-inch mesh and a 6 mm strand, the side walls, top wall
and bottom wall together defining a recovery space
therein;

b) a forward opening in the recovery space for allowing
the heavy inanimate objects recovered to move into the
debris recovery space; and

¢) a rear back portion, secured to the first recovery

portion, and closed off at its rear most end for con-
taining the heavy inanimate objects recovered until
retrieved, the rear back portion further comprising
heavy duty mesh material as the bottom portion.

18. A recovery net apparatus, for recovering heavy inani-
mate objects, such as valve heads, equipment, and lengths of
pipe, from the bottom of the body of water, as the net
apparatus is pulled along the bottom of water by a vessel,
the apparatus comprising:

a) a first recovery portion,

b) a forward open in the first recovery portion for allow-
ing said heavy inanimate objects to move into the first
recovery portion,

¢) a rear bag storage portion secured to the first recovery
portion and closed off at its rear most end for receiving
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said heavy objects collected in the first recovery portion
and maintaining said heavy inanimate objects therein
until retrieved;

d) at least the side walls and bottom wall of the first
recovery portion and the rear bag storage portion
comprising 4 inch stretch, 6 mm braided heavy duty
mesh polymeric netting material so that said heavy
objects contacted by the bottom portion of the net and
the rear bag portion does not damage the bottom wall
portion or the rear bag storage portion of the recovery
net apparatus.

19. A debris recovery net apparatus, for recovering heavy
in animate objects, such as valve heads, equipment, and
lengths of pipe, from the bottom of a body of water, as the
net is pulled along the water bottom by a vessel the
apparatus comprising:

a) a first recovery portion, comprising at least side walls
and a top wall, the side walls and the top wall defined
by a mesh size of about 4-inch stretch mesh polymeric
netting material, a reinforced bottom wall, defined by a
mesh size of about 4-inch stretch, 6 mm braided poly-
meric netting material, the top wall, bottom wall, and
side walls together defining a recovery space therein;

b) a forward opening in the first recovery portion for
allowing debris to move into the recovery space;

c) a rear bag storage portion, secured to the recovery
portion, defined by a mesh size of about 4-inch stretch
mesh polymeric netting material, and closed off at its
rearmost end for receiving the heavy inanimate objects
collected in the first recovery portion and containing
the heavy inanimate objects until retrieved: and

d) at least one trash chain preceding the first recovery
portion for contacting the debris to facilitate moving
the heavy inanimate objects into the first recovery
portion.

5

3
20. The apparatus in claim {9 wherein the netting

material comprising the reinforced bottom wall is a li ght
weight polymer.

21. The apparatus in claim 20, wherein the light weight

polymeric netting material comprising the reinforced bottom
wall is selected from a group including nylon and polypro-
pylene.

22. A debris recovery net apparatus, for recovering heavy

10 tnanimate objects, such as valve heads, equipment, and

15

20

25

30

lengths of pipe, from the bottom of a body of water, com-
prising:

a) a first recovery portion, comprising at least side walls,
a top wall, and a reinforced bottom wall further com-
prising heavy duty braided polymeric netting material,
said heavy duty polymeric material being about a
4-inch mesh and a 6 mm strand, said side walls, top
wall, and reinforced bottom wall together defining a
recovery space for said heavy inanimate objects
therein;

b) a forward opening in the net recovery space for
allowing said heavy inanimate objects to move into
said recovery space;

c) a rear bag storage portion, secured to the recovery
portion, and closed off at its rearmost end for contain-
ing said heavy inanimate objects until retrieved: and

d) means preceding the first recovery portion for contact-
ing said heavy inanimate objects to facilitate moving
said heavy objects into the first recovery portion.

* ¥ % % %
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