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[57] ABSTRACT

A floatable boom for concentrating brine shrimp eggs which
are floating at or near the surface of a body of water. The

floatable boom comprises a rigid, floatable tube, a skirt
affixed to the lower portion of the tube and extending
downward into the body of water, and a remotely controlled
drive device for propelling the floatable boom through the
body of water. The invention discloses two of the novel.
floatable booms extending outwardly from a harvesting boat
in a divergent manner, such that a wedge-shaped concen-
trating angle is formed between the booms. The invention
further comprises a means of support for maintaining the
wedge-shaped concentrating angle formed by the booms.

49 Claims, 7 Drawing Sheets
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1
REMOTE CONTROL FLOATATION BOOM

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

BACKGROUND

1. Field of the Invention

The present invention relates generally to an apparatus for
concentrating substances or materials which are floating at
or near the surface of a body of water. More specifically, the
present invention is directed to a floatable boom for con-
centrating brine shrimp eggs which are floating at or near the
surface of a body of water.

2. Technology Review

For many years, brine shrimp and their eggs have been
harvested from salt water bodies and used as a commercial
source of fish food. The eggs of this small crustacean are
capable of withstanding drying conditions over extended
periods of time. In fact, eggs which were harvested and
packed several years ago can be hatched, and young brine
shrimp raised, when the eggs are returned to salt water. This
tremendous capacity of the eggs to withstand drying con-
ditions makes them an ideal source of commercial fish food.

Brine shrimp and their eggs are typically found in colo-
nies which form thin, floating layers on the surface of bodies
of water. The eggs are extremely small in size such that
several million eggs may be present in a single ounce of
water. The brine shrimp and eggs tend to conglomerate,
forming a floating layer occupying the top one quarter inch
of water. This floating layer is carried by the tide and the
wind, eventually being deposited on the shoreline.

Conventional approaches to harvesting brine shrimp eggs
often focused on collecting the eggs once they had been
deposited on the shoreline. With the use of hand-held nets or
shovels, the thin layer of shrimp eggs could be scooped up
and placed into storage containers. This approach was far
from effective, however, as the harvester was at the whim of
the wind and the tide as far as where, and when, the eggs
would be deposited along the shoreline.

To deal with these problems of unpredictability, elaborate
fencing structures were erected, extending outwardly from
the shoreline, to direct incoming shrimp colonies to prese-
lected harvesting sites on the beach. While noticeably more
effective in concentrating colonies at predetermined sites,
this method was not, however, without its disadvantages. As
an imitial problem, these extensive fencing structures are
understandably expensive. Additionally, this method
requires that the harvester have access to large areas of
shoreline. Finally, the harvester is still, to a considerable
extent, at the whim of the wind and the tide.

Because of the disadvantages inherent in shoreline har-
vesting methods, an increasing attention has been directed

toward methods for harvesting brine shrimp eggs directly
from the water. Such methods usually employ a boat or raft
equipped with a harvesting device, and some type of boom
system to channel the shrimp colonies to the harvesting
device.,

Various boom systems are disclosed in the prior art as a
means for channeling shrimp colonies to the harvesting
device. U.S. Pat. No. 3,768,193 by London discloses a
wedge shaped collecting structure comprising a water skim-
ming net having a base portion and opposite sidewalls. The
net includes a wide, open front portion for skimming and
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collecting shrimp colonies, and a narrow back portion for
funneling the colonies into a harvesting sluice.

U.S. Pat. No. 4,839,062 by Sanders also teaches a wedge
shaped collecting structure. In Sanders, the wedge shaped
structure is formed by two opposite side arms separated by
a cross support. This channeling structure can be selectively
raised and lowered by a height adjustment mechanism
anchored to a boat.

U.S. Pat. No. 5,042,187 by Bentzley discloses a different
method of channeling shrimp colomnies to a harvesting
device. In Bentzley, a floating boom is positioned to encircle
a shrimp colony. A pair of motor driven rollers engage
opposite ends of the boom and draw the boom therethrough,
decreasing the perimeter of the boom’s enclosure. The
tightening of the boom’s enclosure forces the circumscribed
shrimp colony through a harvesting device located at an
outlet port to the enclosure.

Certain disadvantages exist, however, with each of the
aforementioned channeling systems. In London, a major
problem is the short length of the side arms of the channeling
structure. Because the entire wedge shaped structure is
comprised of a fine net, and this net must be able to hold its
configuration as it is skimmed through the water, there is a
practical limit on the length of such a structure. The small
length of the side arms makes the structure less effective in
concentrating large amounts of shrimp eggs at one time. This
problem of inefficiency is exacerbated when the device is

used in shifting currents or winds.

A channeling device utilizing longer side arms 1s dis-
closed in Sanders, wherein a length of approximately 15 feet
is contemplated. For practical reasons. however, lengths
much greater than this would be prohibited by the height and
weight required of the height adjusting mechanism. and.,
likewise, the size of the boat necessary to support such a
mechanism.

In addition to the limitations on the length of the side
arms, the Sanders device suffers from other disadvantages.
Significantly is the fact that the individual side arms are
difficult to adjust in a horizontal. or side-to-side, fashion.
While the structure permits adjustment of the vertical height
of the side arms so that the side arms may rest at the desired
depth in the water, the structure is not easily adjusted in a
horizontal fashion. This presents considerable problems to
the harvester faced with shifting currents or shifting winds.
In order to correct for the changing position of the shrimp
colonies, the harvester must steer the entire boat so that the
side arms are positioned most favorably.

Bentzley discloses an apparatus which enables the har-
vester to utilize a boom of a much greater size than what had
previously been used, but this method is not without its own
set of drawbacks. One major disadvantage of this type of
system is that it requires repeated efforts to reposition the
boom each time the boom is drawn in by the retrieval
system. In order to reposition the boom to encircle another
colony of floating shrimp eggs. a considerable amount of
manpower and, most likely, at least one additional boat will
be required. This results in a process that is both labor
intensive as well as time consuming.

It will be appreciated, then, that it would be an advance-
ment in the art if one could provide a boom that is longer
than conventional straight booms and capable of being
independently directed to a shifting target of floating shrimp
eggs. It would be a further improvement if the boom could
be directed in a simple, convenient manner that did not
require cither steering the entire boat in a particular manner
or removing the boom from the water and replacing it. It
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would be a still further improvement if such a boom could
be controlled remotely.

SUMMARY OF THE INVENTION

The present invention discloses a novel floatable boom for
use in concentrating a thin layer of brine shrimp eggs at the
surface of a body of water for the purpose of harvesting the
eggs. In a preferred embodiment of the present invention,
two of the novel booms are used together, with each boom
extending outwardly from a harvesting boat in a divergent
manner. The booms form a wedge-shaped, concentrating
angle wherein there is a wide, forward end and a narrow,
rearward end for funneling the brine shrimp eggs into a
harvesting device.

Each of the novel booms is preferably connected at one

end to a brine shrimp harvesting boat and at its other end to
a drive device. The drive device serves to propel the float-
able boom through the body of water.

It will be appreciated by one skilled in the art that the
floatable tube can be comprised of a variety of different
elements. In its presently preferred embodiment. however,
the tube is constructed of a rigid, floatable material. Suitable
tubes may be prepared, for example, from aluminum pipe or
polybutalene pipe filled with foam. This provides a tube
which is sufficiently strong to function as a boom. yet light
enough to remain floatable.

Affixed to the lower portion of each floatable tube, and
extending essentially the entire length of the tube. is a skirt,
or curtain, of a material impermeable to brine shrimp eggs.
The skirt preferably extends downward from the lower
portion of the tube to a depth of about 4 to 18 inches beneath
the water’s surface. The skirt could extend even deeper than
18 inches, but a deeper skirt would make it more difhcult to
control movement of the floatable boom. The skirt functions
to prevent brine shrimp eggs from passing beneath the tube.
In this manner, the skirt helps to further concentrate the thin
layer of brine shrimp eggs floating at the surface of the
waltcr.

Although the skirt can be rigid or flexible in nature, it is
presently preferred that the skirt be rigid to add to the overall
rigidity of the floatable boom. Additionally, unlike conven-
tional vertical skirts, it is preferred that the skirt extend
generally downward in an angled fashion such that the lower
portion of the skirt angles inward, towards the opposite
fioatable boom. This angled nature of the skirt further
prevents the passage of eggs beneath the tube, thereby
enhancing the concentrating effects of the wedge-shaped
concentrating system.

At the far end of each floatable boom, or the end furthest
from the harvesting boat, is attached a drive device for
propelling the boom through the water. While this drive
device may take a number of different forms without depart-
ing from the scope of the present invention, including
conventional manned boats, it is presently preferred that the
drive device comprise an unmanned, remotely controlled
unit. In the presently preferred embodiment, the drive device
comprises an outboard motor attached to a frame, at least
one float attached to the frame. and means for operating the
motor remotely.

There are several means for operating the drive device
remotely which fall within the scope of the present inven-
tion. In one embodiment. the drive device is controlled
through a series of control cables. The control cables,
extending from the harvesting boat to the drive device, are
contained within a conduit which is affixed to the upper
portion of the floating tube. Fiber optic cables and electric
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cables are two examples of different types of control cables
which may be used to control the drive device. Alternatively,
the drive device may be controlled remotely by a means
which does not utilize cables such as, for example, radio
wave communication,

Remote control operation allows a harvester of brine
shrimp eggs to control each of the floatable booms indepen-
dently from a position remote from the drive devices. Such
control. from the harvesting boat for example, allows the
harvester to simply and effectively direct the floatable
booms to a desired position on the water’s surface. This
allows for better adaptation to shifting colonies of brine
shrimp eggs, driven by changing winds and currents, and
provides a means for more efficiently concentrating the
shrimp eggs than what has been known previously in the art.

In addition, because the floatable booms can be controlled
remotely by a single worker, the present invention offers a
method for harvesting brine shrimp eggs which requires less
manpower than conventional methods. No longer will extra
workers be required in order to reposition the booms each
time the wind or current shifts. Further. the need for addi-
tional manned boats to reposition the booms is eliminated.
Thus. the present invention offers significant cost saving
potential over conventional methods.

The overall length of each of the floatable booms can be

anywhere from about 20 feet up to about 200 feet, although
it is presently preferred to employ booms with lengths of

approximately 40 feet to 150 feet, and. more specifically. in
the range of 80 feet to 135 feet. This provides a boom with
a length that is significantly larger than what has previously
been taught in the brine shrimp harvesting industry, and
further enhances the concentrating effectiveness of the novel
boom.

Boom lengths of greater than 200 feet are achievable by
the present invention, but, due to practical considerations,
boom lengths between 80 feet and 100 feet are presently
preferred. As boom lengths become longer, problems related
to manecuverability of the drive devices increase, as do
problems related to energy efficiency. With increasing boom
lengths come increasing costs for fuel, both to power the
drive devices as well as to power the harvesting boat itself.
In addition, longer boom lengths make transport and storage
of the booms increasingly difficult. For these reasons, boom
lengths in excess of 200 feet, although conceivable, are
currently not preferred.

Boom lengths of 80 feet to 135 feet are preferably
achieved by multiple sections of rigid tube and skirt con-
nected together. In a currently preferred embodiment, the
boom comprises three sections of tube and skirt, each
section being approximately 40 feet to 50 feet in length, In
which adjacent sections are slidably connected, end-to-end.
The actual length of the individual sections may vary
depending on the type and the source of tube.

The present invention optionally includes support means
for maintaining the wedge-shaped, concentrating angle
between two booms. Although this support means may
include a variety of different structures. it is presently
preferred to utilize a cable which is attached to the inner side
of each opposing skirt. If necessary, two cables may be used.
The first cable is located approximately midway along the
length of the boom. near the connecting point of the indi-
vidual boom sections. The second cable is located near the
far end of the boom, near the drive device.

A number of alternative support means can be envisioned
which do not depart from the spirit of the present invention.
For example, a rigid bar or strut could be used for main-
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taining the concentrating angle between two booms.
Alternatively, one could employ a rope or a chain as a
different type of flexible support means. These support
means are included within the scope of the present inven-
tion.

The advantages of this unique floatable boom are apparent
when considering the existing technology in the brine
shrimp egg harvesting industry. As an initial matter, the
length of the rigid boom is significantly larger than conven-
tional straight-arm booms. This increased length promotes
increased efficiency in concentrating large numbers of brine
shrimp eggs at a harvesting device.

Additionally, the boom’s unique design, with the rigid
skirt angled inward rather than vertically downward, offers
further advantages over existing technology. This design
helps to more efficiently concentrate large numbers of eggs
at the surface, where they can be harvested.

Finally, the capacity of the individual booms to be con-
trolled remotely offers tremendous advantages over conven-
tional booms. Because brine shrimp colonies on the surface
of bodies of water are subject to shifting winds and currents,
their location is constantly changing. Unlike conventional
booms, the present invention provides a means for efficiently
adapting to shifting colonies of brine shrimp. A harvester on
a harvesting boat can easily and effectively direct the float-
able booms of the present invention to a new, more desirable
position in response to a shifting current. In addition, this
can be done in a manner which does not require the booms
to be lifted from the body of water and replaced.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevated perspective view of fully deployed
floatable booms in operation at a water surface.

FIG. 2 is an clevated perspective view of the floatable
booms of FIG. 1 in a retracted position.

FIG. 3 is an enlarged perspective view of two adjacent
floatable tube sections and the structure for permitting
relative slidable movement of the tube sections.

FIG. 4 is a cross-sectional view taken along line 4—4 of
FIG. 1.

FIG. S is an elevated perspective view of an alternative
floatable boom embodiment in operation at a water surface.

FIG. 6 is a cross-sectional view of the boom at the point
of attachment of a support cable taken along line 6—6 of
FIG. 5.

FIG. 7 is a cross-sectional perspective view of the hinge
apparatus at the mid-section of the boom. taken along line
7—7 of FIG. S.

FIG. 8 is a perspective view of a drive device within the
scope of the present invention.

DETAII ED DESCRIPTION OF THE
INVENTION

Referring now to the drawings, and in particular to FIG.
1, a brine shrimp harvesting boat 10 is depicted utilizing two
of the novel floatable booms 12 of the present invention. The
floatable booms 12 preferably include a plurality of floatable
tube sections 14. In operation, the fioatable booms 12 form
a wedge-shaped, concentrating angle with a wide, forward
end 16 and a narrow, rearward end 18 for funneling brine
shrimp eggs 20 into a harvesting device 22.

Each of the floatable booms 12 1s attached at one end to
the harvesting boat 10 as shown in FIG. 1. Alternatively,

shown in FIG. S, the floatable booms are attached to the
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6

harvesting boat 10 through the harvesting device 22. The
opposite end of the floatable boom 12 is preferably attached
to a drive device 26, which serves to propel the floatable
boom 12 through a body of water. In the embodiment shown
in FIG. 3. the tube section includes a threaded end cap 27 to
assist in attaching the floatable booms 12 to the harvesting
boat 10.

The floatable tube section 14 is preferably comprised of a
rigid, outer shell 28. As shown in FIG. 3. the tube section 14
is constructed from aluminum pipe with the ends scaled to
render the tube section floatable. As shown in FI(GS. 6 and
7. other materials may also be used to construct the tube
section 14, such as plastic pipe filled with foam 30. Polyb-
utalene pipe is a currently preferred plastic pipe material.
This construction gives the tube section 14 rigidity, yet
enables the tube section 14 to remain fioatable. The tube
section 14 is preferably constructed of aluminum pipe
because of its light weight and high rigidity. The diameter of
the tube section 14 may vary, although it is presently
preferred, for practical considerations, that the diameter be
in the range of from about 4 inches to about 12 inches.

Affixed to the lower portion of each floatable tube section
14, and extending essentially the entire length of the tube

section 14, is a skirt 32. The skirt 32 is constructed of a
material impermeable to brine shrimp eggs and preferably is
rigid. One suitable material for construction of the skirt 32
is a metal, such as aJuminum. The skirt 32 extends down-
ward from the lower portion of the floatable tube section 14
to a depth of about 4 to 18 inches beneath the water’s
surface. Unlike traditional vertical skirts, it 1s preferred that
the skirt 32 extend downward in an angled fashion such that
the lower portion 34 of the skirt 32 angles inward, towards
the opposite floatable boom 12. The angled nature of the
skirt 32 helps prevent the passage of brine shrimp eggs 20
beneath the tube section 14, thus further enhancing the
concentrating effects of the floatable boom 12.

Various methods can be employed to affix the skirt 32 to
the lower portion of the floatable tube section 14. One
method of affixation, shown in FIG. 4. which is preferably
used if both the outer shell 28 of the tube section 14 and the
skirt 32 are comprised of a metal, such as aluminum, is to
weld the skirt 32 to the lower portion of the tube section 14.

Another possible method of attachment, depicted in FIGS. 6
and 7, is to utilize a series of ring-shaped brackets 36 which
encircle the tube section 14 and fasten to the skirt 32 by

means of a fastening bolt 38.

The overall length of each of the floatable booms 12 can
be anywhere from about 20 feet up to about 200 feet,
although it is presently preferred to employ booms with
lengths of approximately 40 feet to 150 feet, and more
specifically, from about 80 feet to 135 feet. Shorter boom
lengths can be achieved by single tube sections 14 and skirt
32, but higher boom lengths (greater than about 50 feet) are
comprised of multiple tube sections 14. In the embodiment
shown in FIG. 1, the boom 12 comprises three tube sections
14, each section being approximately 40 feet to 50 feet in
length. Adjacent tube sections are preferably slidably con-
nected together, end-to-end.

Several different methods arc available for attaching a
plurality of tube sections 14 together. For instance, the tube
sections can be joined end-to-end cither permanently or
removably. The adjacent tube sections can be rigidly joined
or joined at a movable or flexible joint. One method of
attaching multiple tube sections 14 together is illustrated in
FIGS. 3 and 4. As shown in these FIGS., adjacent tube
sections 14 are slidably connected. such that one tube
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section 14 moves in a longitudinal direction relative to the
other tube section 14. In the illustrated embodiment, one
tube section, designated 14A. is slidably located within a
sleeve housing 44 securely affixed to the adjacent tube
section. designated 14B with a pair of brackets 46.

A plurality of bushings 48 line the interior of sleeve
housing 44 for the purpose of guiding the movement of tube
section 14 A and for reducing friction caused by the sliding

movement. The bushings are preferably constructed of a
smooth. yet resilient polymeric material.

As shown best in FIG. 4, the sleeve housing 44 preferably
includes an opening to permit slidable movement of tube
sections 14 containing a skirt 32.

Another means for attaching tube sections 14 in an
end-to-end fashion, as depicted in FIG. 7. utilizes a piano-
type hinge 54 similar to hinges used on conventional doors.
The piano-type hinge 54 comprises two opposing hinge
plates 56 joined at one end by a fixed pin §8. Each of the
opposing hinge plates 56 is affixed to one end of tube section
14. At the edge of each hinge plate 56 opposite the edge
containing the fixed pin S8 are two bolt holes 60, one at the
upper edge of the hinge plate (shown, 60), and one at the
lower edge of the binge plate (not shown). The upper and
lower bolt holes 60 of each hinge plate 56 correspond with
the upper and lower bolt holes 60 of the opposing hinge plate
56 such that the opposing plates 56 may be connected by
means of a pair of connecting bolts 62 (only the top
connecting bolt is shown).

When the connecting bolts 62 are affixed. the adjacent
tube sections 14, form a single, rigid boomn 12, such as that
depicted in FIG. 5. When the connecting bolts 62 are
removed, the hinge plates 56 are free to rotate about the axis
formed by the fixed pin 58, as depicted in FIG. 7. This
allows adjacent tube sections to fold back on each other, thus
facilitating transport and storage of the floatable booms 12.

FIG. 7 also depicts one method in which adjacent sections
of skirt 32 may be connected. In the depicted embodiment,
adjacent sections of skirt 32 are connected by a durable,
flexible material impermeable to brine shrimp eggs, such as
a sheet of neoprene rubber 64. One skilled in the art will
appreciate that this sheet of neoprene rubber 64 may be
connected to adjacent sections of skirt 32 in a variety of
ways. One could. for example, glue the sheet of neoprene
rubber to adjacent sections of skirt 32 or, alternatively, could
fasten it with a series of rivets (not shown).

The sheet of neoprene rubber 64 serves to provide the
skirt 32 with a continuous nature, such that there are no gaps
between adjacent sections of skirt 32 which would permit
brine shrimp eggs 20 to escape beneath the floatable tube
sections 14. In addition. the flexible nature of the neoprene
rubber 64 allows the floatable boom 12 to be folded back on
itself by means of the piano hinge 54, as described previ-
ously and depicted in FIG. 7.

The present invention optionally includes support means
for maintaining the wedge-shaped, concentrating angle
between two floatable booms 12. The support means may be
comprised of a variety of different structures such as. for
example, a rigid bar or strut, a rope, or a chain. It is presently
preferred. however, that the support means comprise a cable
70. In some cases, it may be useful to use two cables 70 as
support means, as shown in FIG. §, with one cable 7¢
located approximately midway along the length of the boom
12. near the connecting point (e.g. a piano hinge 54) of the
individual floatable tube sections 14, and the second cable
70 located near the forward end 16 of the boom 12.

Each of the support cables 7@ is preferably connected to
the booms 12 in a detachable fashion. The detachable nature
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of the support cables 70 allows one to readily detach the
cables 70 when disconnecting the individual tube sections
14, or folding the floatable boom 12 back onto itself, as in

preparation for transport.

One method of detachably connecting the support cable
70 to the boom 12 is depicted in FIGS. 6 and 7. In this
embodiment, an eye-bolt 72 and turnbuckle 74 are utilized
to connect the support cable 70 to the inner surface of the
skirt 32. A simple bracket 76 passes through the eye of the
eye- bolt 72 and is attached to the inner surface of the skirt
32 by a series of screws 78. The eye-bolt 72 threadably
engages the one end of turnbuckle 74, while the other end of
the turnbuckle 74 is affixed to the support cable 70. The
support cable 70 can be readily attached to, or detached
from, the skirt 32 by screwing the turnbuckle 74 onto, or
unscrewing it from the eye-bolt 72.

As an alternative, related method of attachment (not
shown), the eye of the eye-bolt 72 could be replaced by a

hook. The hook could then readily engage the simple bracket
76 in a detachable manner. In this embodiment, there would
be no need to screw the turnbuckle 74 onto the eye-bolt 72

each time the support cable 70 was connected to the skirt 32,
or unscrew it when it was disconnected. Instead. the hook

would be hooked to, or unhooked from., the bracket 76.

A drive device 26 is preferably attached to the forward
end 16 of each of the floatable booms 12. The drive device
26 serves to propel the floatable boom 12 through the water
and, in its presently preferred embodiment. is remotely
controlled. FIG. 8 depicts one embodiment of a drive device
26. The drive device 26 comprises an outboard motor 80
attached to a frame 82, a pair of pontoon-like floats 84
attached to the frame 82, and a hydraulic or electric ram 86
for steering the motor 80 remotely. In addition, the drive
device 26 comprises a fuel container 88 to supply the
outboard motor 80 with fuel.

There are various means for operating the motor 80
remotely. One preferred embodiment utilizes a control box
90 which may be affixed to the frame 82 (shown) or,
alternatively, to the floats 84. The control box 90 should
comprise a means for adjusting the ignition, the throttle, and
means for shifting the motor between neutral, forward. and
reverse of the outboard motor 80. The control box also
preferably controls the operation of ram 86.

In one embodiment of the present invention, the control
box 90 is controlled remotely through a series of control
cables 92. The control cables 92 extend from the harvesting
boat 10 to the drive device 26 and are contained within a
conduit 94 which is affixed to the upper portion of the
floating tube section 14. The conduit 94 can be affixed to the
upper portion of the floating tube section 14 by the same ring
shaped brackets 36 which encircle the tube section 14 and
hold the skirt 32 in position. The control cables 92 may be
any type of cable capable of transmitting control signals to
the control box 90. Fiber optic cables and electric cables are
two examples of different types of control cables 92 which
may be employed.

Alternatively, the drive device 26 may be controlled
remotely by radio wave communication. In this
embodiment, the control box 90 of the drive device 26 is
equipped with means for receiving radio signals and,
naturally, control cables 92 extending from the harvesting
boat 10 to the drive device 26 would not be needed. Because
control cables 92 are not required when radio wave com-
munication is utilized, the conduit 94 affixed to the floatable
tube section 14, depicted in FIGS. 6 and 7, may likewise be
omitted.
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From the foregoing, it should be appreciated that the
present invention provides a floatable boom that is signifi-
cantly longer than conventional straight-arm booms. In
addition, the floatable boom of the present invention is
capable of being independently directed to a shifting target
of floating shrimp eggs in a simple, convenient manner that
does not require removing the boom from the water and
replacing it. Further, the present invention provides a float-
able boom which can be controlled remotely, such as, for
example, from the harvesting boat.

The present invention may be embodied in other specific
forms without departing from its essential characteristics.
The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is, therefore. indicated by the appended claims
rather than by the foregoing description.

What is claimed is:

1. A floatable boom for use in concentrating a thin layer
of brine shrimp eggs at the surface of a body of water for the
purpose of harvesting said brine shrimp eggs comprising:

a rigid, floatable tube having an upper portion designed to

float above the body of water surface and a lower
portion designed to submerge below the body of water
surface, said tube having first and second ends, wherein
said floatable tube is substantially rigid in a linear
direction between said first and second ends;

a rigid skirt affixed to the lower portion of the tube and
extending into the body of water, said skirt being
angled such that said skirt does not extend substantially
vertically downward, and having first and second ends;

means for attaching the first end of the tube and skirt to
a brine shrimp harvesting boat such that the tube and
skirt extend outwardly from the boat; and

means for attaching the second end of the tube and skirt
to a drive device for propelling the floatable boom
through the body of water.

2. The apparatus as set forth in claim 1, wherein the rigid
floatable tube comprises multiple sections of rigid tube and
skirt each connected together, wherein said multiple sections
of rigid tube and skirt connected together are substantially
rigid in a linear direction.

3. The apparatus as set forth in claim 1, wherein the tube
is a plastic pipe filled with foam.

4. The apparatus as set forth in claim 1, wherein the tube
is an aluminum pipe.

5. The apparatus as set forth in claim 1, wherein the tube
has a diameter in the range from about 4 inches to about 12
inches.

6. The apparatus as set forth in claim 1, wherein the tube
has a length of from about 20 feet to about 200 feet.

7. The apparatus as set forth in claim 1, wherein the tube
has a length of from about 40 feet to about 150 feet.

8. The apparatus as set forth in claim 1. wherein the tube
has a length of from about 80 feet to 135 feet.

9. The apparatus as set forth in claim 1, wherein the skirt
is aluminum.

10. The apparatus as set forth in claim 1, wherein the skirt
has a depth from the water surface in the range from about
4 inches to about 18 inches.

11. The apparatus as set forth in claim 1, wherein the drive
device is a boat.

12. The apparatus as set forth in claim 1, wherein the drive
device is an unmanned boat.

13. A floatable boom for use in concentrating a thin layer
of brine shrimp eggs at the surface of a body of water for the
purpose of harvesting said brine shrimp eggs comprising:
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a rigid floatable tube having an upper portion designed to
float above the body of water surface and a lower
portion designed to submerge below the body of water
surface, said tube having first and second ends. wherein
said floatable tube is substantially rigid in a linear
direction between said first and second ends;

a skirt affixed to the lower portion of the tube and
extending into the body of water, said skirt having first

and second ends;

means for attaching the first end of the tube and skirt to
a brine shrimp harvesting boat such that the tube and
skirt extend outwardly from the boat; and

means for attaching the second end of the tube and skirt
to an unmanned drive device for propelling the float-
able boom through the body of water, said drive device
being remotely controlled.
14. The apparatus as set forth in claim 13, wherein the
remotely controlled drive device comprises:

a frame:
at least one float attached to the frame;
an outboard motor attached to the frame; and

means for operating the motor remotely.

15. The apparatus as set forth in claim 13, wherein the
drive device is radio controlled.

16. The apparatus as set forth in claim 13, wherein the
apparatus further comprises a conduit affixed to the upper
portion of the tube, said conduit containing therein control
cables for controlling the drive device.

17. The apparatus as set forth in claim 16, wherein the
control cables comprise fiber optic cables.

18. The apparatus as set forth in claim 16, wherein the
control cables comprise electric cables.

19. The apparatus as set forth in claim 13, wherein the
skirt is rigid.

20. The apparatus as set forth in claim 19, wherein the
skirt is angled such that said skirt does not extend substan-
tially vertically downward.

21. The apparatus as set forth in claim 13, wherein the
rigid floatable tube comprises multiple sections of rigid tube
and skirt each connected together, wherein said multiple
sections of rigid tube and skirt connected together are
substantially rigid in a linear direction.

22. An apparatus for use in concentrating a thin layer of
brine shrimp eggs at the surface of a body of water for the
purpose of harvesting said brine shrimp eggs comprising:

at least two floatable booms forming a wedge-shaped,

concentrating angle defining a wide forward end of said
concentrating angle and a narrow rearward end. said
floatable booms having a length of about 40 feet to
about 150 feet, wherein each floatable boom comprises:
a plurality of rigid. floatable tube sections having a
lower portion designed to submerge below the body
of water surface, wherein adjacent tube sections are
slidably connected to form each floatable boom. and
wherein the tube sections have a diameter in the
range from about 4 inches to about 12 inches; and
a rigid skirt affixed to the lower portion of each tube
section and extending into the body of water;

means for attaching the floatable booms to a brine shrimp
harvesting boat such that the floatable booms extend

outwardly from the boat; and

means for attaching the floatable booms to a remotely

controlled drive device for propelling the floatable
booms through the body of water, wherein the remotely

controlled drive device comprises a frame having at
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least one float attached to the frame and an outboard
motor attached to the frame. and means for operating
the motor remotely.

23. The apparatus as set forth in claim 22, wherein the
fioatable booms have a length of about 80 feet to about 135
feet.

24. The apparatus as set forth in claim 22, wherein the
tube sections include plastic pipe filled with foam.

25. The apparatus as set forth in claim 22, wherein the
tube sections include aluminum pipe.

26. The apparatus as set forth in claim 22, wherein the
skirt is angled such that said skirt does not extend substan-
tially vertically downward.

27. The apparatus as set forth in claim 22, wherein the
skirt 1s aluminum.

28. The apparatus as set forth in claim 22, wherein the
skirt has a depth from the water surface in the range from
about 4 inches to about 18 inches.

29. The apparatus as set forth in claim 22, wherein the
drive device is radio controlled.

30. The apparatus as set forth in claim 22, wherein the
apparatus further comprises a conduit affixed to the upper
portion of the tube sections, said conduit containing therein
control cables for controlling the drive device.

31. The apparatus as set forth in claim 30, wherein the
control cables comprise fiber optic cables.

32. The apparatus as set forth in claim 30, wherein the
control cables comprise electric cables.

33. The apparatus as set forth in claim 22, further com-
prising at least one support means for maintaining the
concentrating angle between the booms.

34. The apparatus as set forth in claim 33, wherein the at
least one support means comprises a cable.

35. A method for concentrating brine shrimp eggs at the
surface of a body of water for the purpose of harvesting said
brine shrimp eggs comprising the steps of:

(@) obtaining a pair of floatable tubes having an upper
portion designed to float above the body of water
surface and a lower portion designed to submerge
below the body of water surface, said tubes having first
and second ends, wherein a skirt is affixed to the lower
portion of each tube and extends into the body of water,
said skirt having first and second ends;

(b) attaching the first end of the tubes and skirts to a brine
shrimp harvesting device such that the tubes and skirts
extend outwardly from the brine shrimp harvesting
device;

(¢) attaching the second end of each tube and skirt to an
unmanned drive device for propelling the floatable
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tubes through the body of water, said drive devices
being remotely controllable;

(d) remotely controlling the drive devices in a manner
such that the drive devices propel the floatable tubes
through the body of water and form a wedge-shaped,
concentrating angle which concentrates and funnels
the brine shrimp eggs towards the harvesting device,
such that brine shrimp eggs are concentrated at the
water surface adjacent the harvesting device.

36. The method as set forth in claim 35, wherein the pair

of floatable tubes comprise multiple sections of tube and
skirt, wherein the tube and skirt sections are connected

together:

37. The method as set forth in claim 35, wherein the tubes
have a length of from about 20 feet to about 200 feet.

38. The method as set forth in claim 35, wherein the tubes

have a length of from about 40 feet to about 150 feet.
39. The method as set forth in claim 35, wherein the tubes

have a length of from about 80 feet to 135 feet.
40. The method as set forth in claim 35, wherein the skirts

are aluminum.
41. The method as set forth in claim 35, wherein the skirts

have a depth from the water surface in the range from about

4 inches to about 18 inches.
42. The method as set forth in claim 35, wherein the skirts

are rigid.
43. The method as set forth in claim 42, wherein the sKirts
are angled such that said skirts do not extend substantially

vertically downward.
44. The method as set forth in claim 35, wherein the drive

devices comprise:
a frame;
at least one float attached to the frame;
an outboard motor antached to the frame; and
means for operating the motor remotely.

45. The method as set forth in claim 35, wherein the drive

devices are radio controlled.
46. The method as set forth in claim 35, wherein the drive

devices further comprises a conduit affixed to the upper
portion of the tube attached to each drive device, said
conduit containing therein control cables for controlling the

drive device.
47. The method as set forth in claim 46, wherein the

control cables comprise fiber optic cables.
48. The method as set forth in claim 46, wherein the

control cables comprise electric cables.

49. The method as set forth in claim 35, further compris-
ing the step of harvesting the brine shrimp eggs.
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