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(57) ABSTRACT 

A roadway system for energy generation and distribution is 
presented. In accordance with one embodiment of the inven 
tion, the roadway system comprises a plurality of ground 
based wind energy generating devices, one or more roads, and 
a roadway system electricity grid. The roadway system may 
additionally include, for example, a plurality of ground-based 
Solar energy generating devices, one or more vehicle-based 
Solar energy generating devices and one or more vehicle 
based wind energy generating devices. The energy generating 
devices are connected to the roadway system electricity grid 
and Substantially all of the ground-based wind energy gener 
ating devices are positioned on part of one of the roads or near 
to one or more of the roads to thereby allow energy generation 
from wind created from passing vehicles in addition to energy 
generation from atmospheric wind. 
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SYSTEMAND METHOD FOR CREATING A 
NETWORKED INFRASTRUCTURE 

DISTRIBUTION PLATFORM OF SMALL 
WIND ENERGY GATHERING DEVICES 

RELATED APPLICATIONS 

0001. This application is a divisional of U.S. application 
Ser. No. 1 1/627,404, filed Jan. 26, 2007, which is a continu 
ation-in-part of U.S. application Ser. No. 1 1/645,109, filed 
Dec. 22, 2006. The entire teachings of the above applications 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002. It is well known that wind power turbines can gen 
erate power that can be delivered via interconnection to exist 
ing grid systems or can be used to power individual homes, 
businesses and utilities. Most, if not all wind power systems 
that are used to gather large amounts, in the MegaWatt range 
of power are large structure wind turbines many of which are 
at least 100 feet high. In the past, small windpowered turbines 
have also been placed high up from the ground usually at least 
15 feet high. Also, most small wind power turbine systems are 
utilized to power a single home, business or elements of that 
home or business. 
0003 Currently, large wind installations in order of 100 
foot or more sized turbines dot the landscape of the planet. 
These turbines are often positioned in remote fields out to sea 
or on private property away from public infrastructure. Small 
wind installations of turbines and other gathering devices in 
the 5 to 30 foot range are typically utilized in three deploy 
ments. The first deployment features clusters of small to mid 
sized turbines set up in remote windy areas Such as the desert 
environment near Palm Desert in California. The second 
deployment features isolated powering of Small homes and 
businesses such as those in remote arctic or extreme cold 
climates where heating and cooling infrastructure does not 
exist, or is augmented at the micro use level for one home or 
business by small wind turbine implementation. The third 
deployment model features isolated powering of entities for 
government utilities such as isolated powering of single light 
stands at the Hanauma Bay National Park public parking lot 
in Oahu Hi. 
0004 Conventional models address power plant and iso 
lated use models for the generation and distribution of wind 
power. Large turbines generate Megawatt Volumes of power 
to be utilized locally or interconnected back to the grid sys 
tem. Small wind generation systems are typically used to 
Solve local power issues, such as Street lights or home or 
business power needs as well as having the ability to be 
interconnected to a grid system for the purpose of selling the 
power generated by the wind gathering system to a public or 
private utility. 
0005. Unfortunately, the existing conventional uses have 
certain limitations in distribution and deployment. Large tur 
bines have faced environmental and Defense Department 
concerns. Environmentalists fear that the noise and size of 
turbines will disrupt both scenic and habitat conditions in 
addition to threatening the well being of birds that may be 
caught in the large turbine blades. Department of Defense 
concerns have been raised over the large turbines interfering 
with radar signals and tracking. Large turbine systems that are 
placed far away from existing infrastructure also incura large 
expense in the transportation or building of infrastructure to 
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carry the power generated by the turbine system. Finally, the 
large turbine system represents a large investment for a single 
turbine that is a volatile investment in that if the wind is not 
present or wind currents change then the turbine would be 
viewed as a poor investment because it will not generate 
enough power. Also, if the turbine breaks for any reason it is 
going to produce Zero power as it is a large and single entity. 
Large turbines also require labor intensive maintenance and 
monitoring. The life cycle for large wind turbines is 20 years 
and decommissioning and waste generated by manufacture, 
installation and decommissioning is another environmental 
issue to contend with. Small wind power utilized in isolated 
areas and for private homes, businesses and individual is a 
great way to introduce clean energy on a unit by unit grass 
roots level. The issue with isolated uses which the instant 
invention addresses is that isolated uses are isolated by defi 
nition. Isolated uses do not carry out the ability to directly 
power businesses or residential sites over a long stretch of 
land covering tens, hundreds, thousands or hundreds of thou 
sands of miles providing easy access to direct powering of 
entities as well as multiple grid interconnection points. 

SUMMARY OF THE INVENTION 

0006. The present invention provides a solution to the 
problems of the prior art by providing an integrated Small 
wind turbine power infrastructure including small wind 
energy generating device that can then be easily connected to 
multiple direct sources or various grid interconnection points. 
Components of these very small wind turbines, such as the 
tiny wiring from turbines forming a tiny wiring grid, with 
wire turbines on the micrometer scale together, have been 
shown to have Superconductive properties which may help 
increase the energy gathering efficiency of tiny wind turbines. 
Further, wind energy generating devices on the nano- and 
micrometer scale up to about an inch may be made with 
advanced lithography and laser tools and wind energy gener 
ating device an eight of an inch long and up can be made via 
standard molding and forming process. Also, the use of tiny 
wind turbines allows for deployment of billions of turbines in 
spaces where larger turbines could not be fit, such as curved 
guardrails, on top of vehicles and mounted vertically or hori 
Zontally in positions that would not be functional for larger 
turbines. The functions of the tiny turbines would be wide 
ranging, from generating heat with their energy by affixing 
them to winterjackets and gloves to rolling out large strips of 
installable sheets of tiny turbines for use of public and private 
highways via median and outside of breakdown lane instal 
lations of Small wind generating devices offers numerous 
advantages. First, private highways and municipalities have 
existing maintenance crew as well as existing relationships 
with contracted infrastructure building providers who can be 
trained to install the wind generation systems along specified 
parts of roadways. Second, the wind power generation sys 
tems can be small and noiseless, Small enough to fit millions 
or billions of tiny turbines on a median between opposite 
sides of a divided highway with existing median. Third, the 
energy generated by the devices may be distributed directly to 
homes or businesses along the highway route. Such as pow 
ering homes or clean power for the electrolysis of hydrogen 
for filling stations along a highway, either utilizing hydrogen 
conversion at individual filling stations or at a conveniently 
located hydrogen conversion plant adjacent to the highway or 
roadway. Fourth, other clean energy sources Such as Solar, 
geothermal and other heat conversion technologies may be 
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used to create a multi-source clean energy power grid along 
with or in tandem with the grid in place via potential for the 
connection of miles of wind power gathering, storage and 
transfer of generated power. Fifth, these infrastructures ben 
efit the wind power generator companies; the roadway own 
ers via lease or easement revenue, any product that could 
benefit from an easily installed skin or sheet of the tiny 
turbine energy gathering material, as well as provide a stable 
and consistent infrastructure project generating a service pro 
vider economy for clean energy production as well as the 
environment. Sixth, roadways area consistent source of wind 
and by having Small wind energy capture generating devices 
close to the ground the wind energy capture devices. Such as 
small noiseless spiral or helix-style turbines, enable the 
devices to capture wind energy generated by passing vehicles 
as well as existing currents. Seventh, the power generated by 
this system may also be connected to a grid system at many 
different and convenient points located very close to the exist 
ing grid infrastructure. 
0007. One embodiment of the present invention is a road 
way system for energy generation and distribution. This road 
way system includes a plurality of ground-based wind energy 
generating devices, one or more roads, and a roadway system 
electricity grid, wherein at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about 25 feet in height and each of substantially all of the 
ground-based wind energy generating devices is electrically 
connected to the roadway system electricity grid and posi 
tioned on part of one of the roads or near to one or more of the 
roads to thereby allow energy generation from wind created 
from passing vehicles in addition to energy generation from 
atmospheric wind. 
0008 Another embodiment of the present invention is a 
method for generating and distributing energy. This method 
includes the step of generating energy from wind created 
from passing vehicles using a plurality of ground-based wind 
energy generation devices, wherein at least about 90% of the 
ground-based wind energy generating devices are equal to or 
less than about 25 feet in height and each of substantially all 
of the ground-based wind energy generating devices is elec 
trically connected to a roadway system electricity grid and 
positioned on part of a road or near to one or more roads. 
0009. Yet another embodiment of the present invention is 
a wind energy generating device comprising one or more 
piezoelectric nanowires and a sheet with circuitry, wherein 
the nanowires are attached, independently, with one end to the 
sheet, positioned on the sheet in a substantially perpendicular 
position in the absence of wind, flexible to allow mechanical 
bending to a bent position in response to wind acting on them, 
and electrically connected to the circuitry to allow transfer of 
electrical energy generated by the one or more nanowires 
upon returning from the bent position to the Substantially 
perpendicular position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The foregoing and other objects, features and 
advantages of the invention will be apparent from the follow 
ing more particular description of preferred embodiments of 
the invention, as illustrated in the accompanying drawings in 
which like reference characters refer to the same parts 
throughout the different views. 
0011 FIG. 1 illustrates the implementation of the small, 
fixed wind turbine arrays along the roadway. 
0012 FIG. 2 illustrates the use of 5 foot high turbines. 
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0013 FIG. 3 illustrates the contiguous deployment of one 
foot long and tiny one micronto multiple micron height wind 
turbines. 
0014 FIG. 4 illustrates the use of wind turbines that may 
be covered in Solar gathering materials such as thin films that 
may be molded to parts of the turbine. 
(0015 FIG. 5 illustrates the helix-designed wind turbines 
implemented in a stratum layered design along the median 
and breakdown lanes of a roadway. 
0016 FIG. 6 illustrates the helix wind turbine powergen 
eration installed on roadways in a single uniform height. 
0017 FIG. 7 illustrates a flow chart for how the wind 
energy generation by the helix designed turbines flows 
through the system. 
0018 FIG. 8 illustrates solar panels positioned as contigu 
ous strips of Solar backed films deployed along the sides and 
the median of a roadway. 
0019 FIG. 9 illustrates solar film molded at the installa 
tion site to specific areas of installation to provide a cohesive 
and continuous or semi-continuous implementation. 
0020 FIG. 10 illustrates the use of spray on solar power 
cells, herein referred to as solar voltaic paint which may be 
sprayed onto the roadway. 
0021 FIG. 11 illustrates solar panels deployed on the 
roadside lanes in a continuous manner complemented by 
formed solar films. 
0022 FIG. 12 illustrates solar panels, which may also be 
solar films, deployed on the sides of the roadway. 
0023 FIG. 13 illustrates a flow chart that defines the steps 
from gathering to distribution of the Solar energy roadway 
system. 
0024 FIG. 14 illustrates the integration of both wind and 
Solar energy gathering systems in tandem implementation 
along a roadway system. 
0025 FIG. 16 illustrates a flow chart where both wind and 
Solar energy gathering devices are implemented together. 
0026 FIG. 17 illustrates the implementation and installa 
tion of portable Small helix turbine wind energy gathering 
sheets being installed on a vehicle. 
(0027 FIG. 18 illustrates the portable helix wind turbine 
vehicle installation sheets or placards being affixed to a 
vehicle. 

0028 FIG. 19 illustrates helix wind turbine installation 
sheet are not just meant to be mounted on top of the vehicle 
but also in available for installation in areas under the vehicle. 

0029 FIG. 20 illustrates an overhead view of vehicles 
deployed with the helix wind gathering installation sheets or 
placards including a composite view of an installation sheet. 
0030 FIG. 21 illustrates a flow chart for the vehicle wind 
energy gathering System. 
0031 FIG.22 illustrates the installation of a portable solar 
energy gathering system at a qualified service area. 
0032 FIG. 23 illustrates that no cash transaction occurs at 
the time of installation at the power depot service station area. 
0033 FIG.24 illustrates an overhead view of vehicles with 
Solar installation sheets traveling down the roadway. 
0034 FIG. 25 illustrates a flow chart where the solar 
installation sheets and battery configuration are installed in 
the vehicle. 
0035 FIG. 26 illustrates portable solar and wind installa 
tion sheets being used in tandem separately and as unified, 
single sheets gathering both wind and Solar energy simulta 
neously. 
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0036 FIG. 27 illustrates an overhead view of a vehicle 
installed with the Solar and wind integrated panels. 
0037 FIG. 28 illustrates an overhead view of vehicles 
deployed with Solar and wind installation sheets moving in 
and out of service center areas for the installation, registra 
tion, updating and maintenance of said systems. 
0038 FIG. 29 illustrates a flow chart that combines the 
flow of energy generated by both wind and solar installation 
sheets. 
0039 FIG. 30 illustrates a full integration of the fixed & 
portable roadway integrated wind and Solar energy gathering 
roadway system. 
0040 FIG.31 illustrates the implementation of a roadway 
system across the entirety of a major roadway for the example 
of the Massachusetts Turnpike. 
0041 FIG.32 illustrates the implementation of a roadway 
system across the entirety of a major roadway for the example 
of the Massachusetts Turnpike. 
0042 FIG.33 illustrates the implementation of a roadway 
system across the entirety of a major roadway for the example 
of the Massachusetts Turnpike. 
0043 FIG. 34 illustrates the flow chart of the full integra 
tion of the wind and Solar energy gathering roadway system. 
0044 FIG. 35 is a schematic representation of a nanowire 
wind energy generating device. 

DETAILED DESCRIPTION OF THE INVENTION 

0045. The present invention provides a roadway system 
that can provide the basis for a national or global clean or 
renewable energy infrastructure. 
0046. A “road' (hereinafter also “roadway') as used 
herein, is an identifiable route or path between two or more 
places on which vehicles can drive. A road is typically 
Smoothed, paved, or otherwise prepared to allow easy travel 
by the vehicles. Also, typically, a road may include one or 
more lanes, one or more breakdown lanes, one or more medi 
ans or center dividers, and one or more guardrails. For 
example, a road may be highway, turnpike, pike, toll road, 
state highway, freeway, clearway, expressway, parkway, 
causeway, throughway, interstate, speedway, autobahn, 
Superhighway, Street, railroad, train track, car race tack air 
plane runway and the like. 
0047 A“vehicle' as used herein, is any device that is used 
at least partly for ground-based transportation, for example, 
of goods and/or humans. For example, a vehicle may be an 
automobile, a car, a bus, a truck, a tractor, a tank, a motor 
cycle, a train, an airplane or the like. 
0048 Preferably, a vehicle can be an automobile, a car, a 
bus, a truck, a tank, and a motorcycle. More preferably, a 
vehicle can be an automobile, a car, a bus, and a truck. Most 
preferably, a vehicle can be an automobile and a car. 
0049 “Wind as used herein refers to both, wind created 
by the movement of vehicles (hereinafter also “dirty wind') 
and atmospheric wind. 
0050. A “wind energy generating device' as used herein, 

is a device that converts wind energy into electrical energy. 
Wind energy generating devices may include one or more 
“wind turbine generators. A “wind turbine generator” (here 
inafter also “wind turbine') as referred to herein, is a device 
that includes a turbine and a generator, wherein the turbine 
gathers or captures wind by conversion of some of the wind 
energy into rotational energy of the turbine, and the generator 
generates electrical energy from the rotational energy of the 
turbine. These wind turbine generators can employ a turbine 
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rotating around an axis oriented in any direction. For 
example, in a “horizontal axis turbine, the turbine rotates 
around a horizontal axis, which is oriented, typically, more or 
less parallel to the ground. Furthermore, in a “vertical axis 
turbine, the turbine rotates around a vertical axis, which is 
oriented, typically, more or less perpendicular to the ground. 
For example, a vertical axis turbine can be a Darrieus wind 
turbine, a Giromill-type Darrieus wind turbine, a Savonius 
wind turbine, a “helix-style turbine” and the like. In a “helix 
style turbine, the turbine blades are helically shaped and 
rotate around a vertical axis. A Helix-style turbine can have a 
single-helix design or multi-helix design, for example, 
double-helix, triple-helix or quad-helix design. Wind energy 
generating devices can have geometrical dimensions from 
about several nanometers to about several hundred feet. Wind 
energy generating devices on the nano- to micrometer scale 
may include one or more nano- and/or microwires of one or 
more materials that show a strong piezoelectric effect, for 
example, Zinc oxide, that substitute for the above discussed 
turbine and generator. These nano- and mircowires can gather 
wind energy and generate electricity, thus, Substituting the 
function of the above discussed turbines and generators. It is 
believed, that each wire mechanically deforms, for example, 
bends in response to wind, thereby converting some of the 
wind energy into electrical energy via a piezoelectric effect. 
0051. The “height” of a wind energy generating device or 
wind turbine generator as used herein, is the height measured 
perpendicularly from the ground adjacent to the device or 
generator to the highest point of the device or generator. 
“Ground' as used herein is the surface to which the wind 
energy generating device is attached, for example, literally 
earth's ground, a road Surface, a road sign, the Surface of a 
road noise barrier, a tunnel Surface, the Surface of a wind 
energy generating sheet, the Surface of a car and the like. 
Wind energy generating devices can have a height between 
about a few micrometers and several hundred feet. Wind 
energy generating devices of very Small geometrical dimen 
sions and wind energy generating sheets employing wind 
energy generating devices of very Small geometrical dimen 
sions, for example, on the nanometer and micrometer scale, 
may be manufactured using microfabrication methods. 
Microfabrication methods for three-dimensional structure 
creation are well known in the art and include, for example, 
photolithography such as two-photon 3D lithography, etch 
ing such as RIE (Reactive-ion etching) or DRIE (Deep reac 
tive-ion etching), thin film deposition, such as sputtering, 
CVD (Chemical Vapor Deposition), evaporation, epitaxy, 
thermal oxidation, doping using, for example, thermal diffu 
sion or ion implantation, wafer-scale integration techniques, 
wafer bonding, CMP (Chemical-Mechanical Planarization), 
wafer cleaning, nano- and micrometer scale wiring fabrica 
tion, and the like. Materials suitable for microfabrication 
methods include, for example, silicon (e.g., single crystal 
silicon), silicon carbide and silicon/silicon carbide hybrid 
structures. Materials for nano- and micrometer scale wiring 
fabrication include, for example, gold, silicon, copper, silver 
and Zinc oxide. 

0.052 “Piezoelectric nanowires' as used herein are crys 
talline wires that exhibit a piezoelectric effect upon mechani 
cal deformation or pressure, for example, bending and release 
of same mechanical deformation or pressure. An example of 
a Suitable material is Zinc oxide. These wires can be manu 
factured using methods known in the art. Typically, these 
nanowires have length that is about 5 to 20 times the width, 
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depth or radius of the nanowires. Also, typically, nanowires 
may have lengths of between about 100 nanometer and a few 
micrometers and widths, depths or radii of between about 5 
nanometer and about 200 nanometers. 
0053 Parts of or entire wind energy generating devices 
with dimensions of about /s" of an inch and up can be manu 
factured, for example, using molding technology known in 
the art. All of the wind energy generating devices, but, in 
particular, the ones of dimensions of about /s" of an inchand 
up may replicate the well known designs of larger, that is, 5 
feet to several hundred feet wind energy generating devices, 
for example, helical wind turbines. These designs of larger 
wind energy generating devices typically include elements 
Such as charging controllers, automatic lubrication systems, 
artificial loads and the like to optimize performance of the 
wind energy generating device. 
0054 Wind energy generating sheets (hereinafter also 
“wind turbine installation sheets” or “wind turbine installa 
tion placards') are wind energy generating devices that 
employ a plurality, for example, up to millions of nano 
and/or micrometer scale wind energy generating devices on a 
sheet with a density of typically, about 1500 to about a 
million wind energy generating devices per square meter of 
sheet. Sheets may be rigid or flexible and may provide the 
housing and infrastructure for wiring of the wind energy 
generating devices and for connective wiring to other wind 
energy generating sheets, to an inverter or battery system. 
Wind energy generating sheets may also employ one or more 
Smaller wind energy generating sheets. 
0055 Nano- and/or micrometer scale wind energy gener 
ating devices on wind energy generating sheets can be manu 
factured directly on a given sheet and/or the wind energy 
generating devices can be, independently, manufactured and 
than attached to a given sheet. Wiring that may be used to 
electrically interconnect the wind energy generating devices 
and/or the wind energy generating devices with electric cir 
cuitry on a given sheet includes, for example, nano- and 
micrometer Scale wiring as known in the art, for example, 
gold, silicon, copper and silver nano- and micrometer scale 
W1S. 

0056 Wind energy generation devices can be spatially 
positioned in any pattern or distribution that conforms with 
safety and other regulations. Generally the distribution can be 
optimized in view of the given road and road environment. 
For example, they can be positioned in a linear equidistant 
distribution, a linear non-equidistant distribution and a stra 
tum configuration. Wind energy generating devices can 
optionally include Solar energy generating devices as 
described below. 
0057. A “stratum configuration' as used herein, is a dis 
tribution of wind energy generating devices, in which wind 
energy generation devices that are further away from the 
nearest lane of a road, are higher. For example, a stratum 
configuration of wind energy generating devices results from 
positioning the Smallest wind energy generation devices near 
est to a road and Successively larger wind energy generation 
devices successively further from the road. 
0058 Typically, the average distance between any two 
closest ground-based wind energy generating devices is in the 
range between about 5 micrometer and about 200 meters. 
0059 Wind energy generating devices can be “vehicle 
based,” that is, they are affixed to any part of the surface of a 
vehicle that allows normal and safe operation of the vehicle. 
Vehicle-based wind energy generating devices can be perma 
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nently affixed or mounted to the car, for example, during the 
vehicle manufacturing process or overlay bracing, or they can 
be removable affixed using, for example, one or a combina 
tion of Snap on clips, adhesive magnetic bonding, a locking 
screw mounting system, Thule-type locking and the like. A 
vehicle and a vehicle-based wind energy generating device 
can also include directional spoilers or wings that are posi 
tioned to thereby decrease air resistance of a moving vehicle 
and increase wind energy generation. A vehicle and a vehicle 
based wind energy generating device can also include a 
device for measuring the direction of the atmospheric wind at 
or near the positions of one or more vehicle-based wind 
energy generating devices and movable directional spoilers 
or wings that are moved based on the measured wind direc 
tion information to thereby decrease air resistance of a mov 
ing vehicle and increase wind energy generation. Vehicle 
based wind energy generating devices can generate energy 
while a vehicle is parked or moving. Typically, vehicle-based 
wind energy generating devices have a height of between 
about a few micrometers and about a few feet. 

0060 Any wind energy generating device that is not 
affixed to a vehicle is hereinafter referred to as “ground 
based. Typically, a ground-based wind energy generating 
device can be positioned on part of a road on which its 
presence does not hinder the flow of traffic or pose a safety 
risk, near to a road, and on any road object on or near to a road. 
Examples of road objects are traffic signs, for example, traffic 
lights, guardrails, buildings and the like. Ground-based wind 
energy generating devices can be permanently affixed or 
mounted into the ground multiples of feet deep and some 
times set into a foundation, or they can be affixed Such that 
they are easily removed using, for example, one or a combi 
nation of snap on clips, adhesive magnetic bonding, a locking 
screw mounting system, magnets, braces and ties to metal 
structures, Thule-type locking and the like. 
0061 The phrase “near a road as used herein, refers to the 
distance of a given ground-based wind energy generating 
device from a given road that allows the ground-based wind 
energy generating device to capture wind from passing 
vehicles (hereinafter also “dirty wind') to generate energy. 
This distance can be determined in view of the height of the 
turbine and the average Velocity of an average vehicle passing 
the wind energy generating device. Typically, this distance 
can be up to about 40 feet. For example, for a helical axis 
turbine of 10 feet height, positioned along a road on which 
vehicle travel with an average velocity of 55 miles per hour, 
the distance can be up to about 20 feet and for one of 5 feet 
height, the distance can be up to about 25 feet. 
0062. A “wind turbine array' as used herein is a plurality 
of wind energy generating devices. 
0063. An “roadway system electricity grid” as used 
herein, refers to any network of electrical connections that 
allows electrical energy to be transported or transmitted. 
Typically, a roadway system electricity grid can include 
energy storage systems, systems for inverting energy, single 
power Source changing units, electricity meters and backup 
power systems. 
0064. A “utility grid’ (hereinafter also grid”) as used 
herein, refers to the existing electrical lines and power boxes, 
such as Edison and NStar systems. 
0065. A “direct power load is any system, that is directly 
electrically connected to the roadway system electricity grid, 
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that is, without electrical energy being transmitted via a utility 
grid, and has a demand for electrical energy, for examples, 
any business or home. 
0066 An "energy storage system as used herein is any 
device that can store electrical energy. Typically, these sys 
tems transform the electrical energy that is to be stored in 
Some other form of energy, for example, chemical and ther 
mal. For example, an energy storage system can be a system 
that stores hydrogen, which for example, is obtained via 
hydrogen conversion electrolysis. It can also be any recharge 
able battery. “Ground-based energy storage systems' can be 
positioned below or above the ground. “Vehicle-based energy 
storage systems’ can be permanently affixed or mounted in or 
on the car, for example, during the vehicle manufacturing 
process, or they can be removable affixed using, for example, 
one or a combination of Snap on clips, adhesive magnetic 
bonding, a locking screw mounting system, Thule-type lock 
ing and the like. 
0067. The phrase “connected to the roadway system elec 

tricity grid” as used herein, refers to any direct or indirect 
electrical connection of a Solar or wind energy generating 
device to the roadway system electricity grid that allows 
energy to be transferred from the energy generating device to 
the grid. 
0068 A “solar energy generating device' as used herein, 

is any device that converts Solar energy into electricity. For 
example, a Solar energy generating device can be a single 
Solar or photovoltaic cell, a plurality of interconnected Solar 
cells, that is, a “photovoltaic module', or a linked collection 
of photovoltaic modules, that is, a “photovoltaic array' or 
“solar panel. A “solar or photovoltaic cell' (hereinafter also 
“photovoltaic material') as used herein, is a device or a bank 
of devices that use the photovoltaic effect to generate elec 
tricity directly from Sunlight. For example, a Solar or photo 
voltaic cell can be a silicon wafer solar cell, a thin-film solar 
cell employing materials such as amorphous silicon, poly 
crystalline silicon, micro-crystalline silicon, cadmium tellu 
ride, or copper indium selenide/sulfide, photoelectrochemi 
cal cells, nanocrystal Solar cells and polymer or plastic Solar 
cells. Plastic solar cells are known in the art to be paintable, 
sprayable or printable roll-to-roll like newspapers. 
0069. A “solar energy generating device' can be ground 
based or vehicle based. A vehicle-based solar energy gener 
ating device can be permanently affixed or mounted to the car, 
for example, during the vehicle manufacturing process or 
overlay bracing, or they can be removable affixed using, for 
example, one or a combination of Snap on clips, adhesive 
magnetic bonding, a locking screw mounting system, Thule 
type locking and the like. 
0070 "Filtering means' as used herein, refers to devices 
which remove contaminants, often solid particulates such as 
dust, pollen, mold, and bacteria from air, and in particular, 
wind, that is, moving air. Filtering means of the present inven 
tion, preferably, remove contaminants from wind without 
Substantial air or wind resistance. Devices for removing con 
taminants from air may include, for example, polyester and/ 
or glass fiber web or grid formations. Both materials are 
widely used in commercial, industrial and residential appli 
cations. Polyester and glass fibres can be blended with cotton 
or other fibres to produce a wide range of performance char 
acteristics. Polypropylene or a similar material, which has a 
lower temperature tolerance, may be used to enhance chemi 
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cal resistance. Also, tiny synthetic fibres knows as microfi 
bres, and loosely-spun fiberglass may be used to create a grid 
or web formation. 

0071. A ground-based solar energy generating device can 
be attached to any surface that allows collection of solar 
energy and where its installation does not pose a safety risk or 
is not permitted by regulations. For example, it can be posi 
tioned on part of a road on which its presence does not hinder 
the flow of traffic or pose a safety risk, near to a road, and on 
any road object on or near to a road. Examples of road objects 
are traffic signs, for example, traffic lights, guardrails, build 
ings and the like. Ground-based wind energy generating 
devices can be permanently affixed or mounted into the 
ground multiples of feet deep and sometimes set into a foun 
dation, or they can be affixed such that they are easily 
removed using, for example, one or a combination of Snap on 
clips, adhesive magnetic bonding, a locking screw mounting 
system, magnets, braces and ties to metal structures, Thule 
type locking and the like. 
0072 A description of example embodiments of the 
invention follows. 

0073. In a specific embodiment of the invention, the road 
way system for energy generation and distribution, comprises 
a plurality of ground-based wind energy generating devices, 
one or more roads and a roadway system electricity grid, 
wherein each of substantially all of the ground-based wind 
energy generating devices is electrically connected to the 
roadway system electricity grid and positioned on part of one 
of the roads or near to one or more of the roads to thereby 
allow energy generation from wind created from passing 
vehicles in addition to energy generation from atmospheric 
wind. Typically, at least about 10%, more typically, at least 
about 50%, and even more typically, at least about 90% of the 
ground-based wind energy generating devices are equal to or 
less than about 25 feet in height. 
0074. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein each of substantially all of the ground-based 
wind energy generating devices is electrically connected to 
the roadway system electricity grid and positioned on part of 
one of the roads or within between about 0 feet and about 40 
feet from one or more of the roads to thereby allow energy 
generation from wind created from passing vehicles in addi 
tion to energy generation from atmospheric wind. Typically, 
at least about 10%, more typically, at least about 50%, and 
even more typically, at least about 90% of the ground-based 
wind energy generating devices are equal to or less than about 
25 feet in height. 
0075. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein each of substantially all of the ground-based 
wind energy generating devices is electrically connected to 
the roadway system electricity grid and positioned on part of 
one of the roads or within between about 0 feet and about 25 
feet from one or more of the roads to thereby allow energy 
generation from wind created from passing vehicles in addi 
tion to energy generation from atmospheric wind. Typically, 
at least about 10%, more typically, at least about 50%, and 
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even more typically, at least about 90% of the ground-based 
wind energy generating devices are equal to or less than about 
10 feet in height. 
0076. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein each of substantially all of the ground-based 
wind energy generating devices is electrically connected to 
the roadway system electricity grid and positioned on part of 
one of the roads or within between about 0 feet and about 10 
feet from one or more of the roads to thereby allow energy 
generation from wind created from passing vehicles in addi 
tion to energy generation from atmospheric wind. Typically, 
at least about 10%, more typically, at least about 50%, and 
even more typically, at least about 90% of the ground-based 
wind energy generating devices are equal to or less than about 
one inch in length in any direction. 
0077. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein at least about 90% of the ground-based wind 
energy generating devices are equal to or less than about 1 
inch long in any direction and part of one or more ground 
based wind energy generating sheets, and each of Substan 
tially all of the ground-based wind energy generating devices 
is electrically connected to the roadway system electricity 
grid and positioned on part of one of the roads or near to one 
or more of the roads to thereby allow energy generation from 
wind created from passing vehicles in addition to energy 
generation from atmospheric wind. Typically, the wind 
energy generating sheets are positioned within between about 
0 feet and about 10 feet from one or more of the roads, more 
typically they are positioned within between about 0 feet and 
about 5 feet from one or more of the roads, and most typically 
they are positioned on one of the roads, for example, in the 
median. 

0078. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein at least about 90% of the ground-based wind 
energy generating devices are equal to or less than about 1 
inch long in any direction part of one or more ground-based 
wind energy generating sheets, and each of substantially all of 
the ground-based wind energy generating devices is electri 
cally connected to the roadway system electricity grid and 
positioned on part of one of the roads or near to one or more 
of the roads to thereby allow energy generation from wind 
created from passing vehicles in addition to energy genera 
tion from atmospheric wind. Typically, the wind energy gen 
erating sheets comprise between about 10 and about 1 billion 
ground-based wind energy generating devices per square 
meter of sheet area, more typically, they comprise between 
about 100 and about 10 million ground-based wind energy 
generating devices per square meter of sheet area, even more 
typically, they comprise between about 1000 and about 10 
million ground-based wind energy generating devices per 
square meter of sheet area. 
0079. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises one or more ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
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grid, wherein the ground-based wind energy generating 
devices are of nanometer to micrometer scale size and each of 
Substantially all of the ground-based wind energy generating 
devices is electrically connected to the roadway system elec 
tricity grid and positioned on part of one of the roads or near 
to one or more of the roads to thereby allow energy generation 
from wind created from passing vehicles in addition to energy 
generation from atmospheric wind. 
0080. In another specific embodiment of the invention, the 
roadway system for energy generation and distribution, com 
prises a plurality of ground-based wind energy generating 
devices, one or more roads and a roadway system electricity 
grid, wherein at least about 90% of the ground-based wind 
energy generating devices are equal to or less than about 25 
feet in height and each of substantially all of the ground-based 
wind energy generating devices is electrically connected to 
the roadway system electricity grid and positioned on part of 
one of the roads or near to one or more of the roads to thereby 
allow energy generation from wind created from passing 
vehicles in addition to energy generation from atmospheric 
wind. Typically, the ground-based wind energy generating 
devices are positioned along the roads with an average den 
sity of at least about 10 devices per mile of road, more typi 
cally, the devices are positioned along the roads with an 
average density of at least about 100 devices per mile of road, 
even more typically, the devices are positioned along the 
roads with an average density of at least about 1000 devices 
per mile of road, most typically, the devices are positioned 
along the roads with an average density of at least about 
10000 devices per mile of road. 
I0081. In other embodiments, the roadway systems com 
prise the same elements as the roadway systems described in 
any one of the preceding eight paragraphs, wherein each of at 
least about 90% of the ground-based wind energy generating 
devices, independently, comprises a vertical axis turbine. 
Preferably, the vertical axis turbine is a helix-style turbine. 
I0082 In other embodiments, the roadway systems com 
prise the elements of the roadway systems described in any 
one of the preceding nine paragraphs, and further comprise, 
optionally, one or more backup power systems, means for 
storing electricity, means for metering electricity, or means 
for inverting electricity. 
I0083. Further embodiments of the present invention are 
directed to a method for generating and distributing energy in 
a roadway system. 
I0084. In a specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein each of substantially all of the 
ground-based wind energy generating devices is electrically 
connected to a roadway system electricity grid and positioned 
on part of a road or near to one or more roads. Typically, at 
least about 10%, more typically, at least about 50%, and even 
more typically, at least about 90% of the ground-based wind 
energy generating devices are equal to or less than about 25 
feet in height. 
I0085. In another specific embodiment of the invention, the 
method for generating and distributing energy in a roadway 
system, comprises the step of generating energy from wind 
created from passing vehicles using a plurality of ground 
based wind energy generation devices, wherein each of Sub 
stantially all of the ground-based wind energy generating 
devices is electrically connected to the roadway system elec 
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tricity grid and positioned on part of one of the roads or within 
between about 0 feet and about 40 feet from one or more of the 
roads. Typically, at least about 10%, more typically, at least 
about 50%, and even more typically, at least about 90% of the 
ground-based wind energy generating devices are equal to or 
less than about 25 feet in height. 
I0086. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein each of substantially all of the 
ground-based wind energy generating devices is electrically 
connected to the roadway system electricity grid and posi 
tioned on part of one of the roads or within between about 0 
feet and about 25 feet from one or more of the roads. Typi 
cally, at least about 10%, more typically, at least about 50%, 
and even more typically, at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about 25 feet in height. 
0087. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein each of substantially all of the 
ground-based wind energy generating devices is electrically 
connected to the roadway system electricity grid and posi 
tioned on part of one of the roads or within between about 0 
feet and about 10 feet from one or more of the roads. Typi 
cally, at least about 10%, more typically, at least about 50%, 
and even more typically, at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about one inch in length in any direction. 
0088. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about 1 inch long in any direction and part of one or more 
ground-based wind energy generating sheets, and each of 
Substantially all of the ground-based wind energy generating 
devices is electrically connected to the roadway system elec 
tricity grid and positioned on part of one of the roads or near 
to one or more of the roads. Typically, the wind energy gen 
erating sheets are positioned within between about 0 feet and 
about 10 feet from one or more of the roads, more typically 
they are positioned within between about 0 feet and about 5 
feet from one or more of the roads, and most typically they are 
positioned on one of the roads, for example, in the median. 
0089. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about 1 inch long in any direction and part of one or more 
ground-based wind energy generating sheets, and each of 
Substantially all of the ground-based wind energy generating 
devices is electrically connected to the roadway system elec 
tricity grid and positioned on part of one of the roads or near 
to one or more of the roads. Typically, the wind energy gen 
erating sheets comprise between about 10 and about 1 billion 
ground-based wind energy generating devices per square 
meter of sheet area, more typically, they comprise between 
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about 100 and about 10 million ground-based wind energy 
generating devices per square meter of sheet area, even more 
typically, they comprise between about 1000 and about 10 
million ground-based wind energy generating devices per 
square meter of sheet area. 
0090. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using one or more ground-based wind energy gen 
eration devices, wherein the ground-based wind energy gen 
erating devices are of nanometer to micrometer Scale size and 
each of Substantially all of the ground-based wind energy 
generating devices is electrically connected to the roadway 
system electricity grid and positioned on part of one of the 
roads or near to one or more of the roads to thereby allow 
energy generation from wind created from passing vehicles in 
addition to energy generation from atmospheric wind. 
0091. In another specific embodiment of the invention, the 
method for generating and distributing energy, comprises the 
step of generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy gen 
eration devices, wherein at least about 90% of the ground 
based wind energy generating devices are equal to or less than 
about 25 feet in height and each of substantially all of the 
ground-based wind energy generating devices is electrically 
connected to the roadway system electricity grid and posi 
tioned on part of one of the roads or near to one or more of the 
roads. Typically, the ground-based wind energy generating 
devices are positioned along the roads with an average den 
sity of at least about 10 devices per mile of road, more typi 
cally, the devices are positioned along the roads with an 
average density of at least about 100 devices per mile of road, 
even more typically, the devices are positioned along the 
roads with an average density of at least about 1000 devices 
per mile of road, most typically, the devices are positioned 
along the roads with an average density of at least about 
10000 devices per mile of road. 
0092. In other embodiments, the methods for generating 
and distributing energy in a roadway system, comprise the 
same steps as the methods described in any one of the pre 
ceding eight paragraphs, wherein each of at least about 90% 
of the ground-based wind energy generating devices, inde 
pendently, comprises a vertical axis turbine. Preferably, the 
vertical axis turbine is a helix-style turbine. 
0093. In other embodiments, the methods for generating 
and distributing energy in a roadway system, comprise the 
steps as the methods described in any one of the preceding 
nine paragraphs, and further comprise, the step of storing 
energy generated by the plurality of ground-based wind 
energy generating devices in one or more ground-based 
energy storage systems, the step of inverting energy stored in 
one or more ground-based energy storage systems, the step of 
distributing energy stored in the one or more ground-based 
energy storage systems to one or more service stations, and 
refilling one or more substantially empty vehicle-based 
energy storage systems at one or more service stations, the 
step of exchanging one or more Substantially empty vehicle 
based energy storage systems of a vehicle with vehicle-based 
energy storage systems that have been refilled at a given 
service station, and/or the step of distributing energy con 
tained in one or more vehicle-based energy storage systems 
and/or energy contained in one or more ground-based energy 
storage systems to any or a combination of one or more utility 
grids, one or more vehicle-based energy storage systems, one 
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or more ground-based energy storage systems, one or more 
direct power loads, or a hydrogen facility. 
0094 Wind energy generating devices of nano- to 
micrometer dimensions and wind energy generating sheets 
comprising one or more wind energy generating devices of 
nano- to micrometer dimensions, can be employed in a road 
way system, for example, as described above, but can also be 
employed in any application that benefits from a power 
source that is highly portable and/or independent from utility 
grids. For example, these devices can be used as power Source 
for remote cooling devices such as beach coolers (with the 
turbines sheet-mounted on top of the coolers), isolated home 
cooling systems (with the turbines sheet-mounted on top of 
and/or adjacent to, the house), vehicle cooling systems and 
the like. These devices can also be used as power source for 
heating in thermos, portable stoves, Swimming pool heaters, 
water heaters, winterjackets and gloves and the like by adher 
ing sheeted material onto these structures. Additionally, they 
can be used to power Small electronic devices such as cell 
phones and PDA's. In each case the wind energy generating 
device may comprise an energy storage system, for example, 
a rechargeable battery system to store energy gathered from 
the wind and thereby allow operation of the devices in the 
absence of wind. 

0095. A description of further example embodiments of 
the invention follows. 

0096. In one embodiment, the axial flux permanent mag 
net system created by Holmes, Hong & Pullen (Axial-Flux 
Permanent Magnet Machines for Micropower Generation’, 
Journal of Microelectromechanical Systems, Vol. 14, No. 1, 
February 2005, the entire teachings of which are hereby 
incorporated by reference) is utilized as a means to mount the 
tiny wind turbines upon, where the wind turbine acts as the 
energy harvester and the three piece sectioned, coin shaped 
magnet turbines to generate mechanical energy that is passed 
on through the generator. Similar to Solar cell makeup the 
turbine can be viewed as a 3-piece cross section with an upper 
stator made up of magnetic materials with a certain charge, 
the middle level can be silicon and the bottom level can be 
made of magnetic materials bearing the opposite charge of the 
top level. The turning of the turbine excites the opposite 
charged electrons and creates an electrical charge which can 
be passed on from the turbine through tiny coiled wires. The 
instant embodiment suggests a 7.5 mm sized axial flux per 
manent magnet system size. However, by utilizing the micro 
machining techniques in the first preferred embodiment the 
size of the tiny turbine system with the axial flow magnetic 
system could be scaled down to approximately 200 nm, from 
the tallest or widest point. 
0097. One embodiment of the present provides lines of 
wind turbines and Solar power arrays running along and in the 
median of major roadways and highways combined with the 
gathering and distribution of power resulting from vehicle 
installations of wind and Solar energy gathering devices 
installed permanently or temporarily, for free or for pay, with 
or without deposit, in use with existing highway systems like 
FastLane or run as a completely independent program for 
affixing Solar and wind power gathering devices on vehicles 
to create a widespread portable Solar energy gathering net 
work of vehicles. Vehicles can be affixed with vehicle arrays 
on or adjacent to major roadways and highways potentially 
creating a Solar power gathering network infrastructure of 
hundreds of thousands of miles long, augmented by millions 
of vehicles installed with solar arrays designed for vehicles 
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for the purpose of gathering Solar power enabling vehicle 
owners to take advantage of the Solar network energy gather 
ing and distribution system to be easily equipped and com 
pensated and for their participation via power gathered by 
their vehicle system, most of both sets, vehicle and line, of 
Solar arrays will be convenient to the grid and to powering 
individual homes, public infrastructure and businesses. The 
present invention also carries with it the potential to move 
Solar power into the double digit overall energy market share 
in the United States. Additionally, there is a need for an 
integrated Small wind power infrastructure that is easily con 
nected to multiple direct sources or various grid interconnec 
tion points. The use of public and private highways via 
median and outside of breakdown lane installations of Small 
wind generating devices offers numerous advantages. First, 
private highways and municipalities have existing mainte 
nance crew as well as existing relationships with contracted 
infrastructure building providers who can be trained to install 
the wind generation systems along specified parts of road 
ways. Second, the wind power generation systems can be 
Small and noiseless, Small enough to fit on a median between 
opposite sides of a divided highway with existing median. 
Third, using a highway or other roadway allows for the instal 
lation of many wind generating devices per mile with over 
500 wind generating devices possible per mile. Fourth, the 
energy generated by the devices may be distributed directly to 
homes or businesses along the highway route. Such as pow 
ering homes or clean power for the electrolysis of hydrogen 
for filling stations along a highway, either utilizing hydrogen 
conversion at individual filling stations or at a conveniently 
located hydrogen conversion plant adjacent to the highway or 
roadway. Fifth, other clean energy sources such as Solar, 
geothermal and other heat conversion technologies may be 
used to create a multi-source clean energy power grid along 
with or in tandem with the grid in place via potential for the 
connection of miles of wind power gathering, storage and 
transfer of generated power. Sixth, these infrastructures ben 
efit the wind power generator companies; the roadway own 
ers via lease or easement revenue, provide a stable and con 
sistent infrastructure project generating a service provider 
economy for clean energy production as well as the environ 
ment. Seventh, roadways are a consistent source of wind and 
by having Small wind energy capture generating devices close 
to the ground the wind energy capture devices, such as Small 
noiseless spiral or helix-style turbines, enable the devices to 
capture wind energy generated by passing vehicles as well as 
existing currents. Eighth, the power generated by this system 
may also be connected to a grid system at many different and 
convenient points located very close to the existing grid infra 
structure. This fixed system can be utilized in tandem and 
complimentary ways to deploy installations, maintenance, 
billing and depositing of gathered power with the present 
vehicle system, and Solar systems allowing for portable, 
semi-permanent or permanent wind Small wind turbines to be 
affixed to vehicles at or near the point of entry to major 
roadways and highways. Vehicle owners may pay little or no 
charge to have the wind turbine device or devices installed on 
their vehicles. Deposits from vehicle owners securing the safe 
return of the wind turbine energy generating system device 
may be secured through participating vehicle owner's finan 
cial institutions or via cash deposit. Participating vehicle 
owners, turbine installers, roadway owners or municipalities 
in control of the roadways and the owners of the turbines that 
are installed may all receive a share of the revenue from 
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energy generated, stored and transferred into the grid or via 
direct distribution by the system after energy is generated by 
the individual vehicles and that electricity is off-loaded at 
designated, easily accessible, vehicle wind system network 
electricity collection stations or substations. This model cre 
ates a situation where drivers of vehicles do not have to spend 
significant time or financial resources to begin generating 
wind energy with their vehicles. This model creates a friendly 
format for wide-scale distribution of wind energy generating 
devices for thousands of miles of installations on roadways 
and millions of installations deployed on vehicles to take 
advantage of. By combining Solar and wind power systems 
within this infrastructure and distribution plan the creation of 
a complimentary clean energy distribution network is 
achieved because both wind and Solar power systems gather 
energy under different conditions. By having two gathering 
systems, if one method is not efficient at a particular time, 
then the other method may still have conditions that are 
effective for it to gather energy at that time. Thus the deploy 
ment of both sources of energy gathering systems, wind and 
Solar, along this massive infrastructure of roadways enhances 
the ability to provide a more constant and stable clean power 
infrastructure. 

0098. One embodiment of the invention is a roadway sys 
tem for energy generation and distribution, comprising: a 
plurality of ground-based wind energy generating devices; 
one or more roads; and a roadway system electricity grid; 
wherein each of substantially all of the ground-based wind 
energy generating devices is electrically connected to the 
roadway system electricity grid and positioned on part of one 
of the roads or near to one or more of the roads to thereby 
allow energy generation from wind created from passing 
vehicles in addition to energy generation from atmospheric 
wind. 

0099 Typically, each of substantially all of the ground 
based wind energy generating devices can be positioned on 
part of one of the roads or within between about 0 feet and 
about 100 feet, within between about 0 feet and about 80 feet, 
or within between about 0 feet and about 60 feet from one or 
more of the roads. More typically, they can be on part of one 
of the roads or within between about 0 feet and about 40 feet 
from one or more of the roads. Preferably, they can be on part 
of one of the roads or within between about 0 feet and about 
25 feet from one or more of the roads. More preferably, they 
can be on part of one of the roads or within between about 0 
feet and about 10 feet from one or more of the roads. 

0100. The present invention relates to a contiguous or semi 
contiguous line of interconnected Solar panels or thin films 
combined with a network of wind turbines running for thou 
sands of total miles along public or private roadways. Deploy 
ments of energy gathering systems will be both fixed station 
ary systems as well as mobile systems mounted on vehicles 
traveling the roadways & highways. By running the Solar 
power gathering network on or adjacent to highways or traf 
ficked roadways the Solar power gathering network will have 
easy access to both grid interconnection and local powering 
of public and private entities. New advances in Solar energy 
gathering techniques allow for this kind of power gathering 
line system to be deployed in a more flexible, multi-form and 
cost efficient manner for power generation resulting in the 
development of a solar energy distributed power network 
with multi-gigawatt potential which may power entities 
directly or via interconnection with existing grid power sys 
tems. This roadway solar “line array' deployed in the median, 
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on the side or breakdown lane or as lane dividers creates a 
system that produces DC current that is then passed through 
inverter, which converts to AC current and voltage. Power is 
also fed to the system by a network of vehicles deployed and 
installed with portable or permanent Solar power gathering 
devices seamlessly mounted to their vehicles and containing 
linked battery packs that can be stored either in the trunk, 
inside the vehicle or attached to the exterior of the vehicle. 
Small noiseless to low noise wind turbines to utilizing large 
stretches of continuous available public and private roadways 
via easements, leases or the purchase specified rights to create 
thousands of miles of contiguous and semi-contiguous net 
works of interconnected wind turbine power generation. The 
wind turbines may be mounted in the median, breakdown 
lanes or just off of the highway or major roadway. This 
deployment may run with a complimentary set of installa 
tions that uses Small noiseless to low noise wind turbines to 
generate wind power by affixing those wind power generating 
devices to motor vehicles. Large fleets of motor vehicles 
driving along available public and private roadways may each 
be affixed with wind power gathering devices and the energy 
derived from these devices may be used to power elements of 
the vehicle directly, or may be used to gain credits for fuel, 
goods or sold for currency. Rest areas and service stations 
along with all retail outlets can make these vehicle wind 
generating systems available for easy purchase and installa 
tion for the motor vehicle owner. Power depots where energy 
is deposited from fixed and vehicle deployments, installation 
areas and billing systems can be combined to service both 
fixed and vehicle deployment installations to gain efficiency 
and save on infrastructure cost 

0101 The power generated by the solar and wind energy 
gathering systems can be used to both connect to a grid or to 
power homes businesses or systems without connecting to 
existing grid systems. Power generated and stored in the 
portable battery system can be transferred into the network 
power system at Power Depots which can be designed and 
installed at the same or different points of interconnection and 
direct distribution as the line array panel outputs. Power is 
logged by the electricity meters and is either consumed 
immediately by home or business loads, or is sent out to the 
general utility grid network. The utility meter spins back 
wards, or two meters are used to record incoming and outgo 
ing power. The inverter shuts down automatically in case of 
utility power failure for safety, and reconnects automatically 
when utility power resumes. Solar power arrays and fixed 
wind turbines can be situated on a median, breakdown lane or 
nearby running contiguous with major roadways and offer 
numerous conveniences such as easy access to the grid, easy 
maintenance access and direct powering opportunities to 
homes and businesses with a potential installation footprint of 
hundreds of thousands of miles of available roadways. 
0102 The present invention, in accordance with one 
embodiment relates to the creation of a massive Solar power 
generating infrastructure system where Solar power generat 
ing devices are networked together along public and private 
roads creating the largest contiguous or semi-contiguous 
Solar power generating and distributing system ever built. 
This specific embodiment envisions nearly continuous Solar 
panel and orthin film and “solarpaint’ mounted and deployed 
in the median, breakdown lane and lane dividers and con 
nected or networked together either through a battery pack 
system or then to one kind of inverter for grid interconnection 
or another kind of inverter for direct distribution to power 
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users. Using an inverter applies power conditioning to the 
Solar generated power to enable the connection of the Solar 
generated power to the grid system or locally distributed 
power users depending on the specific type of inverter. There 
may also be instances where continuous Solar strip arrays 
may be connected to a single power source changing unit, or 
simply tied together in a parallel line connection before being 
connected to the inverter. Whatever network inverter is used 
may also need to have an electric meter installed between the 
power generated by the system to the grid or customer and the 
inverter. Unlike most Solar gathering arrays the implementa 
tions of the arrays in this system will be mounted close to the 
ground, some on the ground, lane dividers or guardrails and 
rise no more than ten to fifteen feet high to fit into the envi 
ronmental constraints of highway and roadway deployments 
and enabling easy access for maintenance crew. These Solar 
strip arrays may be connected together in parallel along with 
a battery back up or backup power system in the event that the 
grid system fails. The parallel strip array systems power 
deployments and distribution points will be based upon local 
usage locations and access to grid points. The strip array 
system may be automated containing Switches to feed the grid 
from the local, strip array, that is networked together via 
battery system or wired in parallel to pass the electricity to the 
next closest Strip array parallel line or battery storage facility 
or to local power distribution users based upon need. The 
effect of hundreds or thousands of miles of this implementa 
tion is to form a Sub grid of Solar, and possibly other, clean 
power energy sources, where each distribution or intercon 
nection point may be measured with a standard electricity 
power meter at or near the electricity's point of entry into the 
grid or direct distribution customer system to gauge accurate 
electricity usage for billing purposes. In a preferred embodi 
ment Solar strip arrays are deployed on a highway system in 
the median on the ground level, or on top of the median 
barriers, or on top of other clean power gathering devices in 
the median Such as wind turbines. Solar Voltaic paint systems 
would gather energy from painted lane dividers and Solar film 
would be mounted upon guardrails. These mixed systems 
would also be used as is most efficient on or around break 
down lanes and on or around tollbooth installations. The strip 
arrays would be networked together and then joined by run 
ning a power line in parallel or battery storage and then 
through an inverted to condition the electricity properly for 
use in a grid system or via direct distribution. Powerlines may 
be connected directly to sources or buried or flown to appro 
priate distribution points based upon the physical character 
istics of specific implementations as well as private, local, 
state and federal regulations and specifications. The vehicle 
Solar energy gathering system is made to run intandemand be 
complimentary with the line array system. With the poten 
tial deployment of millions of vehicles whose owners have 
elected to participate in, and be compensated by, the vehicle 
Solar energy gathering network system creating one of the 
largest semi-contiguous Solar power generating network 
installation and distributing systems ever built. This specific 
embodiment envisions millions of solar paneled, thin film and 
“solar paint’ mounted and deployed vehicles installed with 
these Solar energy gathering devices for little or no charge to 
the vehicle owner. The cost of acquisition of the equipment is 
borne by the network owners, who work in conjunction, or 
can be the same party as, various parties who have economic 
or strategic initiatives to participate in the network including 
the vehicle installation entity for the network system, the 
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roadway or highway municipality owners and the power dis 
tribution and billing depots. The installation systems, billing 
systems and payment systems described for Solar and wind 
energy herein can be combined into a single unified network. 
A specific embodiment to incorporate the wind energy gath 
ering infrastructure systems relates to the creation of a mas 
sive wind power generating infrastructure system where 
Small, nearly noiseless wind power generating devices are 
networked together along public and private roads creating 
the largest contiguous and semi-contiguous wind powergen 
erating and distributing system ever built. This specific 
embodiment envisions five hundred wind turbines per mile 
mounted in the median and connected or networked together 
either through a battery pack system or then to one kind of 
inverter for grid interconnection or another kind of inverter 
for direct distribution to power users. Using an inverter 
applies power conditioning to the wind generated power to 
enable the connection of the wind generated power to the grid 
system or locally distributed power users depending on the 
specific type of inverter. There may also be instances where 
multiple turbines may be connected to a single power source 
changing unit before being connected to the inverter. What 
ever network inverter is used may also need to have a electric 
meter installed between the power generated by the system to 
the grid or customer and the inverter. Unlike most wind gath 
ering turbines the turbines in this system will be mounted 
close to the ground and rise no more than ten feet high to catch 
wind generated by passing cars and enabling easy access for 
maintenance crew. Pods of wind turbines will be connected 
together along with a battery backup or backup power system 
in the event that the grid system fails. The pod systems will be 
based upon local usage locations and access to grid points. 
The pod system may be automated containing Switches to 
feed the grid in the local pod, pass the electricity to the next 
closest pod or to local power distribution users based upon 
need. The effect of hundreds or thousands of miles of this 
implementation is to form a Sub grid of wind, and possibly 
other, clean power energy sources, each distribution or inter 
connection point may be measured with a standard electricity 
power meter at or near the electricity's point of entry into the 
grid or direct distribution customer system to gauge accurate 
electricity usage for billing purposes. In a preferred embodi 
ment small helix or double helix designed wind turbines are 
positioned in the median or breakdown lane to take advantage 
of the wind generated by vehicles as they pass. This kind of 
wind is known as “dirty” or uneven wind in the wind turbine 
business, but the helix or double helix style wind turbines are 
Suited to take advantage of this condition to generate power, 
even when the wind is in cross directions from the wind 
currents of traffic headed in opposite directions. This condi 
tion will cause the helix-style turbine to speed up, while it 
may hinder the ability of a windmill style turbine to generate 
energy efficiently. This embodiment also runs in tandem to a 
complimentary deployment that relates to the creation of a 
massive wind power generating infrastructure system where 
Small, nearly noiseless wind power generating devices are 
affixed to vehicles who secure the acquisition of the devices 
through a special lane, similar to the FastLane designee on a 
toll road, or local access point to a busy roadway. The portable 
wind power turbine system pack consists of a small wind 
turbine and battery charging system. The turbine may be 
metered to provide charge to an existing car battery or electric 
car battery or it may be gathered to a separate unit battery, 
which when a light indicates the battery is full, is then avail 



US 2009/02309 16 A1 

able for drop off for deposit of power into the system elec 
tricity depot for a credit against toll costs or for cash credit. 
The portable wind turbine devices may be installed on the 
hood, top, sides, rear bumper area or undercarriage of a 
vehicle using magnets or bracing system that takes as quickly 
as under 1 minute to install... the battery pack may be stored 
next to the device or in the trunk of the vehicle. 

0103) The wind turbines may be propeller, helix, double 
helix or triple helix style wind turbines. At a wind turbine 
network distribution or maintenance center the individual 
vehicle wind system batteries are drained of their gathered 
power by connection to an inverter and then the vehicle owner 
or user is credited for the energy that has been gathered, via a 
credit to that users electronic account, which can be merged 
with existing FastLane accounts or separately monitored and 
maintained. Transactions may also be handled on a cash or 
credit card basis. The electricity processed by the inverter is 
then distributed back into the grid using one kind of inverter 
or distributed directly by another kind of inverter. Both dis 
tribution methods are measured with meters to effectuate 
accurate billing. Billing revenue is then shared by the remain 
ing Stakeholders, i.e. the company owning the devices, the 
roadway and the installation and power Maintenance Com 
pany. There may be more sub-contractors that are compen 
sated in this process. There may also be fewer compensated 
parties in the event that one party controls multiple pieces of 
the system process or in the event that a roadway or public 
highway is not compensated. 
0104. The two systems, wind energy and solar energy 
gathering systems, can share some or all Power Depot points, 
maintenance stations and billing systems. Specific energy 
distribution depots may be designed into the system to store, 
channel and recondition energy for use in the grid system or 
to power direct distribution to entities seeking power from the 
network. 
0105. The concept of using roadways as distribution 
points, fixed solar and wind installations along roadway sys 
tems and portable Solar and wind energy gathering devices on 
vehicles and for vehicle owners who do not have to pay to 
enlist the wind energy gathering devices on their vehicles, 
where infrastructure to run Solar and wind energy gathering 
and distribution systems via both the fixed installations and 
vehicle energy gathering systems are easily accessible via 
roadway distribution points are completely new innovations 
to the clean energy arena. 
0106 FIG. 1 illustrates part of a roadway system imple 
mentation that contains fixed wind turbine arrays along a 
roadway. These ten foot double helix type wind turbine gen 
erators (Item 1) are positioned in a linear-equidistant distri 
bution, any consecutive pair of wind turbine generators about 
fifteen feet apart (Item 2) along a continuous row at the edge 
of breakdown lanes (Item 3), or within medians or center 
dividers of a roadway (Item 5). The wind turbine generators 
are either mounted into the ground multiples of feet deep and 
Sometimes set into a foundation, or secured via magnets, 
braces and ties to metal structures (Item 4). Helix type wind 
turbine generators are not dependent on single direction wind, 
which is good because wind created from passing vehicles 
comes in uneven and multiple directions or even cross direc 
tions (Item 6) at the median point of the roadway and helix 
type wind turbine generators, in particular, of the double 
helix type are suited to work well in these conditions. Double 
helix wind turbine generators are also relatively noiseless in 
operation which allows using these turbines very close to 
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humans. These double helix type wind turbine generators are 
linked together in an energy gathering chain with one or more 
turbines feeding a single or array of batteries appropriate to 
the power generation of the individual and groupings of tur 
bines. There can be many, for examples, thousands of battery 
arrays along a single roadway implementation (Item 7). 
0107 The electrical energy of a ground-based energy stor 
age system storing energy generated, for example, from one 
or more wind energy generating devices, for example, a bat 
tery or battery array, can be fed to an inverter and then passed 
through a power meter as the power generated, for example, 
by the wind turbine generators is either delivered into a utility 
grid system, directly distributed to a home or business, or 
stored for later use, for example, at peak energy demand 
times, by either larger battery arrays, or via the use of the wind 
energy to convert to hydrogen and then conversion of the 
hydrogen back to energy using a hydrogen fuel cell technol 
ogy for vehicles or grid power usage (See FIG. 5). 
0.108 FIG. 2 illustrates part of a roadway system imple 
mentation that contains fixed wind turbine arrays along a 
roadway. Here, the use of five foot double helix type wind 
turbine generators (Item 11) is shown. Typically, these five 
foot double helix type wind turbine generators can generate 
less energy than the ten foot double helix type wind turbine 
generators, but because they are Smaller, they only need to be 
5 to 7 feet apart or less. Accordingly, they can be used at 
higher density along roadways. Because the ten foot variety is 
higher up, the five foot variety may be installed within the ten 
foot variety installation and both turbines may work along the 
same roadway virtually side by side creating a layered effect. 
Generally, this layered distribution in which different sized 
turbines function at their own height can be used with wind 
turbine generators having heights from about 25 feet down to 
about a few micrometers. The established concept of using 
battery arrays, inverters and meters and distributing the power 
to the grid, direct distribution or reserve storage remains in 
force for all sizes of turbines. The turbines may be deployed 
in a total contiguous manner (Item 31) or in a semi contiguous 
manner based upon roadway wind conditions, roadway 
design constraints, access to utility grid, access to power 
storage and access to direct distribution sources (See FIG. 5). 
0109 FIG. 3 illustrates the contiguous deployment of one 
foot double helix type wind turbine generators (Item 12), one 
inch double helix type wind turbine generators (Item 13) and 
one micrometer to multiple micrometer high double helix 
type wind turbine generators (Item 21). Smaller wind turbine 
generators allow a larger number of wind turbine generators 
to be deployed within a given area than large wind turbine 
generators. Foot long turbines (Item 2) may be deployed only 
1.5 or less feet apart depending on the terrain and angles of 
deployment relative to each turbine in the contiguous or semi 
contiguous installation, while micron length turbines can be 
deployed in the millions over a square foot (Item 41). 
0110 FIG. 4 illustrates ahelix type wind turbine generator 
(Item 14) that may be covered in Solar gathering photovoltaic 
materials such as silicon thin films that may be molded to 
parts of the wind turbine generator that do not interfere with 
the wind turbine generator's fundamental operation, for 
example, the parts indicated by Item 22. The Solar energy that 
is gathered is then fed to a central rod (Item 32) and carried 
down the base of the wind turbine generator (Item 38) where 
it can then be channeled via wiring typical to the industry into 
a ground-based energy storage system, for example, a battery 
pack or battery array deployment. 
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0111 FIG. 5 illustrates helix type wind turbine generators 
implemented in stratum layered design along the median 
(Item 15) and breakdown lanes of a roadway (Item 23). Power 
generated from the wind turbine generators is passed to bat 
tery arrays (Item 33), then inverters (Item 34) and registered 
through meters (Item 35) before being distributed (Item 8) to 
the utility grid (Item 81), direct power of homes or businesses 
(Item 82), powering of vehicles (Item 83) or stored in auxil 
iary battery arrays or to a hydrogen facility (Item 84) that can 
use the power to form hydrogen using an electrolysis process, 
store the hydrogen, and release the energy stored in the hydro 
gen, that is, convert the hydrogen to produce power. The 
hydrogen facility could produce power from the stored hydro 
gen, for example, in times of an emergency or at peak demand 
times. 
0112 FIG. 6 illustrates helix type wind turbine generators 
(Item 14) implemented as a single uniform height turbine 
system delivering power into battery arrays (Item 33) then to 
inverters (Item 34) and registered in power meters (Item 35) 
then distributing the power (Item 8) to the utility grid (Item 
81), direct distribution (Item 83), auxiliary power storage 
(Item 84) or vehicle usage (Item 82). 
0113 FIG. 7 illustrates schematically the flow of electrical 
energy or power generated by wind energy generating 
devices, for example, wind turbine generators (herein also 
“wind turbines”) (Item 16) through a roadway system. The 
wind turbines generate energy (Item 16) which is passed via 
connected wiring to one or more ground-based energy Stor 
age systems, for example, battery arrays (Item 33). The 
energy is then passed from the battery in DC form to one or 
more inverter (Item 34) which change the electricity to AC 
form and conditions the electricity to the specifications 
needed by the distribution point, where it is run through a 
meter (Item 35) then distributed to the utility grid (Item 81), 
one or more vehicles (Item 82), a direct distribution point 
such as a home or business (Item 83), fueling of an electric or 
hydrogen electrolysis machine or further storage via hydro 
gen conversion electrolysis or auxiliary battery array storage 
(Item 84). 
0114 FIG. 8 illustrates solar panels, which may also be 
contiguous strips of solar backed films (Item 100) deployed 
along the sides (Item3) and the median of a roadway (Item 5). 
Solar films may be easier to implement because they can be 
cut to fit and they can be printed out in miles of consecutive 
film during the manufacturing process. Some new films are 
also not using silicon and are using nanotechnology to create 
new kinds of solar films such as those developed by Nanoso 
lar (nansolar.com). The ability to manufacture miles offilm or 
to cut Smaller pieces in a variety of lengths and widths are 
preferable in view of road breaks, replacements, maintenance 
and physical and governmental building restrictions that are 
factors in individual roadway implementations. Panels or 
backed films may be mounted to median guardrails (Item 51) 
or roadside guardrails (Item 52) or may be erected upon rails 
or beam Supporting devices that have been secured into the 
ground via depth or piling techniques (Item 53). Displays of 
the panels or films may include custom formation around 
objects, pyramid configurations (Item 54), facing flat towards 
the sky (Item 55), mirrored sides (Item 56), or electronic tilts 
(Item 57) built to maximize the solar gathering materials 
access to direct contact with the Suns rays. 
0115 FIG. 9 illustrates how solar film can be molded at the 
installation site to specific areas of installation to provide a 
cohesive (Items 101,102 and 103) and continuous (Item 101) 
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or semi-continuous implementation of Solar gathering mate 
rial (Item 104) along a roadway on existing structures of 
uniform and non-uniform shapes such as guardrails on the 
side and median of roadways. 
0116 FIG. 10 illustrates the use of spray on solar power 
cells, herein referred to as solar voltaic paint which may be 
sprayed onto the roadway itself as lane markers (Item 105) or 
onto guardrails (Items 51 and 52) to collect both solar energy 
and infrared heat using a spray on Solar power cell material 
that utilizes nanotechnology to mix quantum dots with a 
polymer to create an energy gathering material that may be 
five times more efficient than current solar cell technology. 
The sprayed on materials would have conductive infrastruc 
ture underneath it similar to solar films and panels with effi 
ciently planned depot points for the energy gathered by the 
sprayed on materials to be transferred to battery arrays and 
inverters and then to energy distribution points such as the 
utility grid, direct distribution or auxiliary storage (See FIG. 
5). 
0117 FIG. 11 illustrates solar panels (Item 100) deployed 
on the roadside lanes in a continuous manner complemented 
by formed solar films with backing formed over guardrails 
(Item 106) and spray on solar material. Various solar tech 
nologies may be used in concert to implement a comprehen 
sive and contiguous or semi-contiguous implementation of 
Solar energy gathering materials along a roadway system. The 
Solar panels, which may also be solar films, deployed on the 
sides of the roadway and the median along with Solar sprayed 
on power cells, "solar paint', sprayed as roadway markers 
(Item 105). These roadway markers may also be deployed in 
wider use on the roadway, particularly in breakdown lanes, to 
maximize coverage and power gathering potential. 
0118 FIG. 12 illustrates solar panels, which may also be 
solar films, deployed on the sides of the roadway (Item 100) 
and the median along with Solar sprayed on power cells, 
“solar paint', sprayed as roadway markers (Item 105). These 
roadway markers may also be deployed in wider use on the 
roadway, particularly in breakdown lanes, to maximize cov 
erage and power gathering potential. The gathered power is 
transferred via wired connection to battery (Item 33), then to 
inverters (Item34) and then to meters (Item35) which register 
the amount of energy that is distributed (Item 8) to the utility 
grid (Item 81), to homes or businesses (Item 83), to vehicles 
(Item 82) or to and auxiliary energy storage or hydrogen 
facility (Item 84). 
0119 FIG. 13 illustrates a flow chart that defines the steps 
from gathering to distribution of the Solar energy in a roadway 
system. One or more Solar gathering devices such as Solar 
panels, Solar films with backing and Solar spray on power 
cells are installed along a roadway in a contiguous or semi 
contiguous configuration (Item 100). The Solar energy gen 
erating devices are networked through a roadway system 
electricity grid via wiring and input and output connections 
(Item 9) to efficiently take advantage of batteries and battery 
arrays as are standard in the Solar energy gathering industry 
(Item 33). The energy stored in the batteries is then passed 
through an inverter or inverters (Item 34) to condition the 
energy transmission to a distribution point. As the energy is 
passed to a distribution point the electricity provided to that 
point is gauged via the use of an electricity meter (Item 35). 
Distribution points that may be delivered to include the utility 
grid (Item 81), a vehicle (Item 82), direct distribution to a 
business or home (Item 83), hydrogen electrolysis and stor 
age facility or a battery storage facility (Item 84). 
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0120 FIG. 14 illustrates the integration of both wind and 
Solar energy gathering systems in tandem implementation 
along a roadway system. The system includes installations of 
both wind and Solar systems side by side, next to and even 
within energy gathering devices. Wind energy generating 
devices are implemented in stratum layered design along the 
median and breakdown lanes of a roadway (Item 150). Power 
generated from the devices is passed to battery arrays (Item 
33), then inverters (Item 34) and registered through meters 
(Item 35) before being distributed (Item 8) to the grid, direct 
power of homes or businesses, powering of automobiles or 
stored in auxiliary battery arrays or stored by converting to 
hydrogen using an electrolysis process and held until the 
power is needed at Such times that would include emergencies 
or strategically held to be sold to the grid system or direct 
distribution uses at peak demand times. Wind energy gener 
ating devices may also be covered with Solar energy generat 
ing devices, that is, they may be covered with Solar gathering 
materials such as thin films or spray on Solar power cells 
(“solar paint”) that may be molded to parts of the device that 
do not interfere with the turbines fundamental operation 
(Item 107). Thin film solar panels may also be combined with 
Small, for example, micrometer sized wind energy generating 
devices (Item 108). The solar energy that is gathered can 
either by used to power the wind energy generating device, 
for example, helix-type wind turbine generator directly when 
wind power is not available, or make the turbine of the helix 
type wind turbine generator spin faster when wind is avail 
able, or the gathered solar power is fed to the central rod and 
carried down the base of the turbine where it is channeled via 
wiring typical to the industry into a battery pack or battery 
array deployment (Item 33), then to an inverter (Item 34), 
meter (Item 35) and then distributed as discussed above. The 
wind system is part of a complimentary installation where 
designed areas are allotted for both wind and solar power 
systems implementation along roadways. The Solar system 
alongside the wind system is comprised of one or more Solar 
gathering devices such as Solar panels, Solar films with back 
ing and Solar spray on power cells are installed along a road 
way in a contiguous or semi-contiguous configuration. The 
Solar energy generating devices are then networked via wir 
ing and input and output connections to efficiently take 
advantage of batteries and battery arrays as are standard in the 
Solar energy gathering industry (Item 33). 
0121 FIG. 16 illustrates a flow chart where both wind 
(Item 16) and Solar energy generating devices (Item 100) as 
described in FIG. 14 transfer their energy to batteries (Item 
33) then to inverters (Item 34) then registering the amount of 
energy via the meters (Item 35) before being distributed to the 
utility grid (Item 81), vehicles (Item 82), direct distribution of 
homes and businesses (Item 83) or utilized as stored energy 
via large battery arrays or via conversion to hydrogen to be 
held in compressed tanks via the creation of hydrogen via 
electrolysis (Item 84). 
0122 FIG. 17 illustrates the implementation and installa 
tion of portable Small helix turbine wind energy gathering 
sheets (Item 109) being installed on a vehicle, for example, an 
automobile (Item 1000) at an authorized service station and 
power depot (Item 1001), which may be located at a toll 
booth, rest area, exit or other location. Once the vehicle and 
owner are registered into the system the Solar gathering unit 
(s) may be self-installed by the vehicle operator or installed 
by a trained service center attendant (Item 1002). The helix 
turbine sheet unit (Item 109) can be installed on the top, 
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bottom or sides of the vehicle. Power derived from the tur 
bines is stored in the vehicle in one or more vehicle-based 
energy storage systems, for example, a battery or battery 
packs (FIG. 18. Item 111) which are delivered to service 
stations (Item 1001) when full for system credit for the energy 
gathered issued automated or by a cashier (Item 1003). The 
energy gathered may also be used to directly power elements 
of the vehicle and the owner would reap a discount for the 
metered power used or consumed by the vehicle in this situ 
ation similar in value to the credit that would be awarded for 
power gathered by the one or more vehicle-based energy 
storage systems, for example, a battery or battery pack (FIG. 
18, Item 111). System credits can be reimbursed in the form 
of toll fee credits, cash payments, or credits at participating 
businesses including power companies and consumer goods 
companies. 
(0123 FIG. 18 illustrates the portable helix wind turbine 
vehicle installation sheets or placards (Item 109) that are 
affixed to the vehicle via snap on clips (Item 110), adhesive, 
magnetic bonding, bonded by a static charge between the 
vehicle surface and the installation sheet (Item 109), via a 
locking screw mounting system, permanently or removable 
mounted during the vehicle manufacturing process or overlay 
bracing. The one or more vehicle-based storage systems, for 
example, a battery to store the power or battery array may be 
on the interior, exterior (Item 111), trunk or underbelly, or 
under the hood of the vehicle. The vehicle helix wind turbines 
(Item 109) may individually be as small as a micron or up to 
two feet in length. One turbine or millions of turbines may 
occupy a single vehicle installation sheet or placard (Item 
109). 
0.124 FIG. 19 illustrates that the helix wind turbine instal 
lation sheet are not just meant to be mounted on top of the 
vehicle but also in available for installation in areas under the 
vehicle (Item 109). The lack of uniform wind and the pres 
ence of dirty wind makes the use of the helix turbine advan 
tageous and efficient for collecting wind energy from differ 
ent parts of the moving vehicle. In addition to securing the 
turbines the installation sheet (Item 109) forms a matrixes 
grid of wiring (Item 112) that is comprised of wiring taken 
from the generator of each individual turbine. The matrixes 
wiring from each turbine is then delivered to the battery for 
charging in one integrated wired output connection (Item 
113). 
0.125 FIG. 20 illustrates an overhead view of vehicles 
deployed with the helix wind gathering installation sheets or 
placards (Item 109), with a composite view of an installation 
sheet, in operation, traveling along a roadway generating 
wind power stored in one or more vehicle-based energy Stor 
age systems, for example, a battery or battery packs (Item 
111) and passing through tollbooth service areas (Item 1001) 
where installation sheets (Item 109) may be installed, 
removed or where fully charged batteries can be switched out 
for new batteries or reinstalled. Maintenance and account 
information may also be obtained at the service areas. 
0.126 FIG. 21 illustrates a flow chart for the vehicle wind 
energy gathering system. The flow begins with the installa 
tion (Item 1090) of the manufactured wind helix turbine 
installation sheets or placards (Item 109) along with the bat 
tery or battery array system (Item 111). The completed instal 
lation of the vehicle wind energy gathering system is regis 
tered with the vehicle and ownerata service area (Item 1091) 
and deployed (Item 1092) onto the roadway system to gather 
energy using the installed one more vehicle-based wind 
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energy generating devices and vehicle-based energy storage 
systems (e.g., battery or battery arrays) (Item 1093). The wind 
gathering system fills the battery or battery arrays with energy 
stored as electricity by the battery or batter array. The battery 
packs may then be turned in or exchanged at a service center 
(Item 1094) where the power gathered by the vehicle wind 
energy gathering system identified with a vehicle and/or 
owner is registered and credited to the vehicle and/or owner. 
The power gathered in the batteries is then prepared for dis 
tribution into the system (Item 8) in the form of distribution 
into the utility grid (Item 81), necessitating a transfer of the 
battery power through an inverter. The battery power may be 
utilized directly by a vehicle (Item 82). The battery power 
may be attached to an inverter for direct powering of busi 
nesses or homes (Item 83) or the power may be stored in 
auxiliary battery arrays or used to convert hydrogen via elec 
trolysis for energy storage or for power hydrogen energy 
needs (Item 84). By charging the vehicle owner nothing, very 
little and possibly securing a deposit against the value of the 
equipment the vehicle owner gains incentive to create value 
for himself by participating in the gathering of clean energy 
with no financial investment needed during the service area 
registration process. 
0127 FIG.22 illustrates the installation of a portable solar 
energy gathering system (Item 114) at a qualified service area 
(Item 1001) installed on a vehicle (Item 1000) by a service 
center trained installer (Item 1002). The solar installation 
sheets (Item 114) may be affixed to the vehicle via snap on 
clips, adhesive, magnetic bonding, bonded by a static charge 
between the vehicle surface and the installation sheet, by a 
locking screw mounting system, permanently or removable 
installation of a mounting during the vehicle manufacturing 
process or overlay bracing. The battery to store the power or 
battery array may be on the interior, exterior, trunk or under 
belly, or under the hood of the vehicle. The solar installation 
sheets may be mounted on the top, hood, trunk or sides of a 
vehicle. 

0128 FIG.23 illustrates that no cash transaction occurs at 
the time of installation at the power depot service station area 
(Item 1000), with the exception of a credit card or other 
security registration/deposit system (Item 1004). By charging 
the vehicle owner (Item 1005) nothing, very little and possi 
bly securing a deposit against the value of the equipment the 
vehicle owner (Item 1005) gains incentive to create value for 
himself by participating in the gathering of clean energy with 
no financial investment needed. 

0129 FIG.24 illustrates an overhead view of vehicles with 
solar installation sheets (Item 114) traveling down a road 
along with the integration of a service area (Item 1001) in a 
familiar toll plaza along the roadway route. Similar to the 
wind installation system, the Solar installation sheets may be 
coupled to a battery outside or inside the vehicle. (Item 111). 
0130 FIG. 25 illustrates a flow chart where one or more 
Solar installation sheets and battery configuration are 
installed in a vehicle (Item 1095). The vehicle is deployed, 
registered within the system with the installation sheets 
installed (Item 1092) and activated to capture and store 
energy in the batteries (Item 1093). Power is then gathered in 
the batteries and stored as electricity (Item 1094) for power 
distribution (Item 8). The batteries then feed the instant 
vehicle with power that is metered or the batteries are 
exchanged at a service center (1094) and the power gathered 
in the batteries is used feed power into the grid (Item 81) after 
being sent through an inverter which brings the power into the 
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proper technical condition for the grid according to specifi 
cations provided by the grid operator, or to power another 
vehicle (Item 82), direct power a business or home (Item 83) 
or to have the energy stored in a reserve power form such as 
batteries or via a manufacture and storage of hydrogen by 
using the extra power to fuel the electrolysis of water to create 
hydrogen (Item 84). 
I0131 FIG. 26 illustrates portable solar and wind installa 
tion sheets being installed (1096) in tandem separately and as 
unified, single sheets gathering both wind and Solar energy 
simultaneously. The installation, acquisition and customer 
service station centers (Item 1001) function identically as in 
the previous Figures. The surfaces of the turbine sheets 
including the turbines themselves may be sprayed with spray 
on power cells to maximize the potential of simultaneous 
Solar and wind energy gathering from the same installation 
panel. Alternatively the Solar material may be non-silicon 
film or standard silicon panelized structure. Wiring on the 
installation sheets may be dual in nature with Solar energy 
going into specific batteries and wind energy into its own 
batteries or the energy may be put into the same batteries. 
Solar energy may also be used to power the wind turbines, 
thus creating only wind energy that is being used to charge the 
battery or battery array. 
(0132 FIG. 27 illustrates an overhead view of a vehicle 
installed with the solar and wind integrated panels (Item 115). 
These panels may incorporate both Solar and wind gathering 
systems in a single installation sheet or separately with wind 
alone installation sheets and solar alone installation sheets 
functioning and simultaneously deployed on a vehicle (Item 
1000) participating in the system. The composite illustration 
of the installation sheet once again demonstrates tiny helix 
designed turbines, too small to be legibly seen without com 
posite form drawing deployed on the vehicle with attendant 
Solar gathering materials incorporated within the Surface of 
the same installation sheets. Energy gathered by the sheets is 
transferred to the battery array (Item 111). 
0.133 FIG. 28 illustrates an overhead view vehicles 
deployed with solar and wind installation sheets (Item 115) 
moving in and out of service center areas (Item 1001) for the 
installation, registration, updating and maintenance of the 
Solar and wind energy generating devices. System installation 
sheets are displayed deployed on vehicles and composite 
diagrams give a feel for the large amount of tiny wind turbines 
that can be deployed on a single vehicle installation sheet. As 
charged batteries (Item 111) are collected at the service center 
(Item 1001) power is distributed using inverters and meters to 
store, condition, transmit and track power distributed from 
the system for direct use in vehicles (Item 82), for use in the 
utility grid (Item 81), for use in 3rd party vehicles (Item 82), 
which may pick up charged batteries as they pass through the 
service center, for direct powering of homes and businesses 
(Item 83) and for storage as reserve battery power or utilizing 
the battery energy to conduct the electrolysis of hydrogen for 
use in hydrogen powered systems as well as for storage of 
reserve energy (Item 84). 
0.134 FIG. 29 illustrates a flow chart that combines the 
flow of energy generated by both wind (Item 1090) and solar 
installation sheets (Item 1095) into the portable vehicle sys 
tem (Item 1092), or solar energy may be used to power the 
wind energy installation and create a uniform, wind energy 
only, power source flowing into the battery or battery array 
(Item 1093). The vehicle is deployed (Item 1092), registered 
within the system with the installation sheets installed and 



US 2009/02309 16 A1 

activated to capture and store energy in the batteries (Item 
1093). Power is then gathered in the batteries and stored as 
electricity. The batteries then feed the instant vehicle with 
power that is metered or the batteries are exchanged at a 
service center (Item 1094) and the power gathered in the 
batteries is distributed (Item 8) to be used feed power into the 
grid (Item 81) after being sent through an inverter which 
brings the power into the proper technical condition for the 
grid according to specifications provided by the grid operator, 
or to power another vehicle (Item 82), direct power a business 
or home (Item 83) or to have the energy stored in a reserve 
powerform such as batteries or via a manufacture and storage 
of hydrogen by using the extra battery power to fuel the 
electrolysis of water to create hydrogen, which may be stored 
compressed and utilized for hydrogen engines or converted 
back to electricity using hydrogen fuel cell technology and 
distributed to third parties at times when peak energy needs 
create premium pricing demand (Item 84). 
0135 FIG. 30 illustrates an integration of the fixed & 
portable roadway integrated wind and Solar energy gathering 
roadway system. Ground and vehicle-based wind energygen 
erating devices of different type along with ground and 
vehicle-based solar energy generating devices of different 
type are shown schematically (e.g., Solar thin film formed on 
wind turbine generators of different size (Item 107), photo 
voltaic paint on roadway lines (Item 105), solar thin film 
formed onto roadside and median guardrails (Item 106), pho 
tovoltaic paint on vehicles (Item 114), solar/wind turbine 
generator panels/installation sheets on vehicles (Item 109), 
Solar panels with Small/micro wind turbines on roadway 
median and edge of breakdown lane. Power gathered from 
these various energy generating devices is transferred to 
ground and vehicle based energy storage systems, for 
example, ground and vehicle-based batteries and battery 
arrays (Items 33 and 111) for storing. The batteries then feed 
the system with power that is metered (Item 35) or the bat 
teries are exchanged at a service center (Item 1001) and the 
power gathered in the batteries (Item 111) is used feed power, 
either at a service center (Item 1001) or along a convenient 
roadway location into a utility grid (Item 81) after being sent 
through an inverter (Item 35) which brings the power into the 
proper technical condition for the grid according to specifi 
cations provided by the grid operator, or to power another 
vehicle (Item 82), direct power a business or home (Item 83) 
or to have the energy stored in a reserve power form such as 
batteries or via a manufacture and storage of hydrogen by 
using the extra battery power to fuel the electrolysis of water 
to create hydrogen, which may be stored compressed and 
utilized for hydrogen engines or converted back to electricity 
using hydrogen fuel cell technology and distributed to third 
parties at times when peak energy needs create premium 
pricing demand (Item 84). This integrated 4 pronged 
approach creates a comprehensive clean energy power gath 
ering system that may be deployed throughout entire roadway 
and highway systems converting the massive available space 
and energy available to conversion into a stable clean energy 
source with efficient geographical infrastructure for distribu 
tion. 

0.136 FIGS. 31 to 33 illustrate the implementation of the 
system across the entirety of a major roadway, herein being 
the Massachusetts Turnpike. In each of these Figures, a ser 
vice area is shown as a white circle (Item 1001). Battery 
arrays which although represented in the Figure in a contigu 
ous manner due to spacing issues are actually (i.e., in the 
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roadway system) spaced apart in implementation and are 
represented as solid black areas (Item 33). Roadway fixed 
Solar and wind systems, in which the technologies may be 
utilized within the same implementation sheet, panel or tur 
bine or utilized as separate technologies with wind turbine 
generators shown as dash-dotted areas (Item 16) and Solar 
arrays shown as dotted areas (Item 100) and roadway lanes 
shown as dashed areas. FIGS. 31 and 32 show the first about 
90 miles of the Massachusetts Turnpike. FIG. 33 represents 
the distribution of gathered power fed through the inverters 
and registered in meters to the various end distribution points 
including direct powering of businesses (Item 83), powering 
being sold back to the grid system (Item 80), power being 
utilized by vehicles (Item 82) or stored as excess generated 
energy in the form of auxiliary battery arrays or via the 
conversion to hydrogen by electrolysis and the Subsequent 
storage of compressed hydrogen in tanks to be sold back to 
the utility at times of peak need or value (Item 84). Vehicles 
outfitted with portable Solar and wind gathering systems con 
templated by this system would travel along this roadway and 
utilize the service areas and toll booths to install, maintain in 
Some cases receive credit for energy gathered by the system 
installed upon the vehicle (Item 1000). 
I0137 FIG.32 illustrates the flow chart of a full integration 
of the wind and Solar energy gathering roadway system. This 
flow chart features both solar and wind gathering fixed and 
portable systems (Items 100, 16, 1095 and 1090) integrated 
into the flow chart with the portable vehicle system flow of 
energy generated by both wind and Solar installation sheets 
into the portable vehicle system, or Solar energy may be used 
to power the wind energy installation and create a uniform, 
wind energy only, power source flowing into the battery or 
battery array (Items 34 and 1093). The one or more vehicles 
are deployed (Item 1092), registered within the system with 
the installation sheets installed and activated to capture and 
store energy in the batteries (Item 1093). Power is then gath 
ered in the batteries and stored as electricity. The batteries 
then feed the instant vehicle with power that is metered or the 
batteries (Item 1093) are exchanged at a service center (Item 
1094) and the power gathered in the batteries is used to feed 
power into the grid after being sent through an inverter which 
brings the power into the proper technical condition for the 
grid (Item 81) according to specifications provided by the grid 
operator, or to power another vehicle (Item 9), direct power a 
business or home (Item 83) or to have the energy stored in a 
reserve powerform such as batteries or via a manufacture and 
storage of hydrogen by using the extra battery power to fuel 
the electrolysis of water to create hydrogen, which may be 
stored compressed and utilized for hydrogen engines or con 
Verted back to electricity using hydrogen fuel cell technology 
and distributed to third parties at times when peak energy 
needs create premium pricing demand (Item 84). The fixed 
wind and solar roadway systems illustrates a flow chart where 
both wind and Solar energy gathering devices as described in 
FIG. 14 transfer their energy to batteries (Item 33) then to 
inverters (Item 34) then registering the amount of energy via 
the meters (Item35) before being distributed to the utility grid 
(Item 81), vehicles (Item 82), direct distribution of homes 
(Item 83) and businesses or utilized as stored energy via large 
battery arrays or via conversion to hydrogen to be held in 
compressed tanks via the creation of hydrogen via electroly 
sis (Item 84). 
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0138 FIG. 34 illustrates a flow chart relating to a further 
embodiment of the invention in which the embodiments illus 
trated in FIG. 16 and FIG. 29 are combined. 
0139 FIG. 35 is a schematic representation of a nanowire 
wind energy generating device (Item 2005). Several nanow 
ires (Items 2000) are attached to the surface (Item 2010) of a 
rigid or flexible sheet (Item 2001) that can be conductive but 
is not limited to be conductive. The nanowires are electrically 
connected via electrical connections (Items 2002) to a cir 
cuitry (Item 2004) which gathers electrical energy generated 
by the nanowires and allows flow of electrical current out of 
the device (Item 2003). 
0140. While this invention has been particularly shown 
and described with references to example embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the scope of the invention encom 
passed by the appended claims. 

1. A wind energy generating device comprising one or 
more piezoelectric nanowires and a sheet with circuitry, 
wherein the nanowires are attached, independently, with one 
end to the sheet, positioned on the sheet in a Substantially 
perpendicular position in the absence of wind, flexible to 
allow mechanical bending to a bent position in response to 
wind acting on them, and electrically connected to the cir 
cuitry to allow transfer of electrical energy generated by the 
one or more nanowires upon returning from the bent position 
to the Substantially perpendicular position. 

2. A method for generating and distributing energy, com 
prising: 

generating energy from wind created from passing 
vehicles using a plurality of ground-based wind energy 
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generation devices, the ground-based wind energy gen 
erating devices being electrically connected to a road 
way system electricity grid and positioned along roads; 

storing energy generated by the ground-based wind energy 
generating devices in a ground-based energy storage 
system; 

inverting energy stored in the ground-based energy storage 
system; 

distributing energy stored in the ground-based energy stor 
age system to a service station and refilling an Substan 
tially empty vehicle-based energy storage systems at the 
service station; and 

exchanging a Substantially empty vehicle-based energy 
storage system of a vehicle with the vehicle-based 
energy storage system that has been refilled at the Ser 
vice station. 

3. A method for generating and distributing energy, com 
prising: 

generating energy using a plurality of ground-based solar 
energy generation devices, the Solar energy generating 
devices being installed along a roadway in a contiguous 
or semi-contiguous configuration and electrically con 
nected through a roadway system electricity grid; 

transferring the generated energy via wired connection to a 
battery; 

inverting the energy stored in the battery with an inverter to 
condition energy transmission to a vehicle; 

transferring the energy from the inverter to the vehicle; and 
metering the energy that is transferred to the vehicle with 

an electricity meter. 
c c c c c 


