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57 ABSTRACT

A machine and system for power generation through move-
ment of water having an array of power generating cells
electrically interconnected, where the array is configured in
an interchangeable modular fashion and the cells are posi-
tioned to receive kinetic energy from the movement of water
to generate electricity through the movement of an electrical
turbine within each cell. The individual turbines and cells
may generate relatively small amounts of electricity and use
polymer magnetics in the impellers and windings in the
turbine to withstand ocean environments and are stacked on
electrically conductive trays for ease of installation and
replacement.
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MACHINE AND SYSTEM FOR POWER
GENERATION THROUGH MOVEMENT OF
WATER

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is related to the following U.S.
patent application: provisional patent application No.
60/474,051 titled “A Machine for Power Generation through
Movement of Water,” filed on May 29, 2003, which is
hereby incorporated by reference as if fully set forth herein.

FIELD OF INVENTION

This invention relates generally to the field of power
generation and more specifically to a machine and system
for power generation through movement of water.

BACKGROUND OF THE INVENTION

Extraction of energy from water sources has been a desire
of mankind for ages. Various methods involve water wheels,
entrainment, and hydroelectric turbines. Prior attempts to
convert ocean tidal movements or current into power
involve large scale systems, the use of traditional generators
and various turbines to capture the power of the water.

The deficiency in the prior art is that the systems are not
easily configurable for different settings, require large scale
construction and are not commercially viable. They are not
suitable to being moved easily, they are not topographically
adaptable, nor do they withstand the corrosive effects of
water. Further, the weight needed for a traditional generator
having magnets and copper wire inhibits replacement.
Moreover, there has been no system using an array of small
power cells arranged in parallel to capture the movement of
the ocean, rivers or other current in such a way as to combine
relatively small generators into one large power production
system.

BRIEF SUMMARY OF THE INVENTION

A water driven turbine is used to extract electrical energy
from the moving water (wave, current, tidal or other). A
turbine fan will rotate independently in a converging nozzle
to extract additional energy from moving water after each
independent turbine fan. The fan blades rotate independently
inside of a housing. The housing contains windings made of
copper or a conductive polymer or other conductive mate-
rial. Rotating magnetic field produced from a magneto
polymer, particulate materials that generate a magnetic field
suspended in a homogeneous or heterogeneous polymer or
traditional magnetic material such as Fe, Co Ni, Gd, Sn, Nd
or ceramics that exhibit magnetic fields generates electrical
energy as the independent turbine containing the magnetic
material passes by the conductive windings. The magneto
polymer differs in that the magnetic characteristic exists at
the atomic level as opposed to a particulate mixture sus-
pended in a polymer. The truss structure in the polymer
housing is composed of polymer or fiberglass reinforced
polymer, carbon composite or nanotube reinforced polymer.
The truss structure supports the central shaft of the turbine
blade assembly inside of the polymer turbine housing.
Electrical energy that is generated in each turbine should be
in the range of 0.001-5,000 watts (W) but could be as large
as 100,000 W per turbine. The electrical energy is trans-
ferred from the winding of each turbine and connected in
parallel to a power transfer conduit internal to each of the
turbine housings composed of copper wire or electrically
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conductive polymer. The power is transferred from one
turbine housing to the next via the internal conduit until it
can be transferred to a collection system for metering and
eventual transfer to the grid. If one generator generates
between 0.001-100,000 W, then a plurality of generators
connected in parallel in a two dimensional array has the
potential to generate commercial quantities in the multiple
megawatt (MW) range. Since this system is made of
polymer, ceramic or nonferrous coated metal, and any
potentially magnetic part internal to the turbine does not
contact the water directly, it does not corrode, it is light
weight, it is portable, it is cheap to manufacture and replace
and topographically configurable. Additionally, the array’s
modular (cellular) design allows for repairs and maintenance
of the turbines without taking the entire power generating
capacity of the array offline. Realistically, only a fractional
amount of power generating capacity would be taken offline
at any one time as only individual vertical stacks in the two
dimensional array would be taken offline for maintenance of
a turbine in that stack.

In accordance with a preferred embodiment of the
invention, there is disclosed a machine for power generation
through movement of water having an array of power
generating cells electrically interconnected, where the array
is composed of cells in a interchangeable modular arrange-
ment and the cells are positioned to receive kinetic energy
from the movement of water, wherein the cells convert
energy by the movement of an electrical turbine within each
cell.

In accordance with another preferred embodiment of the
invention, there is disclosed a machine for power generation
through movement of water having a housing with electri-
cally conductive windings, an impeller displaced within the
housing having polymer magnetic elements that create
induced electrical energy upon rotation of the impeller
within the housing, and blades on the impeller for receiving
kinetic energy from water wherein the impeller is motivated
by the movement of water across the blades.

In accordance with another preferred embodiment of the
invention, there is disclosed a system for power generation
through movement of water having a plurality of turbines
with magnetic polymer displaced in an impeller of a the
turbines, where the impellers are surrounded by electrically
conductive windings displaced in a housing about the
impellers, the turbines are arrayed in a modular arrangement
and electrically interconnected where the impellers are moti-
vated by the movement of water to generate electricity.

In accordance with another preferred embodiment of the
invention, there is disclosed a system for power generation
through the movement of water having a plurality of energy
cells, each cell individually producing less than 5000 Watts
each, a tray for holding said cells in electrical communica-
tion through an electrical conduit internal to the polymer
with one or more of the cells, the cells are arranged in
vertically stacked arrays in the ocean and transverse to the
ocean tidal movement, and the arrays are electrically con-
nected to the electrical grid.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings constitute a part of this specification and
include exemplary embodiments to the invention, which
may be embodied in various forms. It is to be understood
that in some instances various aspects of the invention may
be shown exaggerated or enlarged to facilitate an under-
standing of the invention.

FIG. 1 is a graph illustrating average current velocity as
a function of water depth in an ocean deepwater zone.
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FIG. 2 is a graph illustrating water velocity as a function
of water depth in an ocean breakwater zone.

FIG. 3 is a schematic diagram illustrating an array of
power cells for a commercial scale generation site.

FIG. 4 is a schematic diagram illustrating a vertical stack
of cells in a portion of an array oriented for uni-directional
flow in a deepwater zone.

FIG. 5 is a schematic diagram illustrating a vertical stack
of cells in a portion of an array oriented for bi-directional
flow in a deepwater zone.

FIG. 6 is a side elevational view of a conical impeller
having a plurality of fan blades in a single stage set in a
housing for electrical connection in an array.

FIG. 7 is a front end elevational view of an impeller with
a plurality of blades.

FIG. 8 is a schematic diagram illustrating an electricity
connection tray for electrically mounting stacks of cells.

FIG. 9A is a schematic diagram illustrating an array of
bi-directional cells oriented orthogonally to the flow of
ocean water.

FIG. 9B is a schematic diagram illustrating an array of
bi-directional cells with anchors and flotation marker and
electrical connections.

FIGS. 10A through 10D show several views of a conical
turbine generator and an electricity collection tray for cre-
ating an array of cells.

FIGS. 11A and 11B show a side and front/back view of a
turbine generator having a plurality of impellers.

FIG. 12 show a group of arrays of power generating cells
electrically connected to the grid.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Detailed descriptions of the preferred embodiment are
provided herein. It is to be understood, however, that the
present invention may be embodied in various forms.
Therefore, specific details disclosed herein are not to be
interpreted as limiting, but rather as a representative basis
for teaching one skilled in the art to employ the present
invention in virtually any appropriately detailed system,
structure or manner.

Turning now to FIG. 1, there is shown a graph depicting
average or mean current velocity 10 as a function of water
depth 12 in the ocean deepwater zone. It is observed that
velocity is relatively constant in deepwater zones, between
some upper and lower limits, and for certain purposes may
be a source of water energy applicable to the present
invention. The Gulf Stream in the Atlantic Ocean and
Kuroshio Current in the Pacific Ocean provide examples of
steady deepwater current that the present invention could
utilize to drive a plurality of cells arrayed as further
described herein. However, in a deepwater zone, it is diffi-
cult to harness the water power and maintain an array of
power generating units. In contrast, the water movement in
a breakwater zone, a non electrified reservoir, a river or
aqueduct are more amenable to the advantages and benefits
of the current invention.

FIG. 2 shows a graph depicting water velocity 20 as a
function of water depth 22 in an ocean’s breakwater zone. It
is observed that as water depth decreases, i.e. as the wave
approaches the shore, the velocity of the water increases to
dissipate the energy contained in the wave. This provides a
ready and renewable source of energy for an array of cells
of the type described herein. As will be more fully appre-
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ciated below, the presence of shoreline energy capturing
systems as shown herein, benefit from this phenomenon to
create cheap and reliable energy. This method will work for
any accessible moving body of water with fairly constant
velocity for a given cross sectional area.

FIG. 3 shows an array set 30 that are aligned in a preferred
embodiment of the present invention. Array set 30 is com-
prised of a series of individual arrays 34, which are deployed
in the breakwater zone parallel to a beach 32 in an ocean’s
breakwater zone to receive the movement of tidal water.
Such arrays could be aligned transverse to the flow of a river
to take advantage of the prevailing current, in a deepwater
zone that might benefit from a current movement or in other
locations to take advantage of localized current. Each array
34 is a series of stacked energy cells that are driven
individually by the movement of water through energy cells
that are stacked together in some fashion. The cells are
interconnected through an electricity connection tray (see
FIG. 8) so that each array set 30 generates a summing of
electrical energy from the energy cells. The array set 30 is
then eventually connected to the power grid.

FIG. 4 shows a side view of a single stack 40 of energy
cells 42 in a larger array as depicted in FIG. 3. FIG. 4 shows
a single stack 40 of energy cells 42 for reception of unidi-
rectional water flow in a deepwater zone or river, or even a
breakwater zone. As water flows across the energy cells
shown by left pointing arrows 44, energy cells 42 receive
kinetic energy which in turn generates power. The individual
energy cells 42 are stacked and electrically interconnected at
positive and negative poles 46 to generate power that is
transmitted over lines 49 to an inverter or the power grid.
Each individual energy cell 42 may produce a small amount
of energy but stacks 40 of energy cells 42 connected in
parallel produce substantial energy. Stack 40 may be moored
at anchor 48 in the ocean floor by conventional means well
known in the art. The arrays thus arranged are flexible and
float in the water while at the same time presenting them-
selves transverse to the water flow for maximum power
generation.

A significant advantage of the modularization of the
power array is the use of small power devices which in a
preferred embodiment may have power outputs on the order
of 0.001-5000 W. This permits the use of devices that may
be significantly smaller than typical power generating tur-
bines on the scale of 0.001 in 3 to 50,000 in>.

By using such small devices, the creation of a large array
is greatly facilitated and permits the ready exchange of
non-functioning devices without affecting the power gen-
eration for any period of time. Such miniaturization of the
power generating devices may be termed a micro-generator
or micro-device. The combination of a multiple devices into
an array has an output when summed that is equal to a much
larger single generator.

FIG. 5 shows a single stack 50 of energy cells 52 for
maximum reception of the bi-directional water flow in a
breakwater zone. As water flows across the energy cells 52
shown by the left and right pointing arrows 54, energy cells
52 receive kinetic energy which in turn generates power.
Water flow may be through tidal action having the ebb and
flow in two directions thereby activating cells designed and
positioned to benefit from both directions of water move-
ment. FIG. 5 shows a side view of one stack 50 of cells 52
in a larger array as depicted in FIG. 3 with the cells
electrically interconnected by positive and negative poles 56
in similar fashion as described in FIG. 4.

FIG. 6 show a side view of a single cell impeller 60
having a plurality of fins (see FIG. 7) for converting kinetic






