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_ _ _ (57) ABSTRACT 

(71) Apphcam' Kahlil L Rem’ Parkvlne’ MD (Us) A multiple layer composition and method for deposition of a 

(72) Inventor: K ahrl L R etti Parkville MD (Us) solar energy harvesting strip onto a driving surface that Will 
’ ’ alloW electric cars to charge by an inductive coupling is 

provided. The multiple layer composition includes at least 
(21) APP1- NO? 13/ 673,595 one magnetic material for generating a magnetic ?eld, 

Wherein at least one of the multiple layers comprises the 
(22) Filed NOV 9 2012 magnetic material. Further, the a multiple layer composition 

' ' ’ includes at least one solar energy harvesting material for 

converting at least one of thermal and photonic energy into 
Related US. Application Data electrical energy, Wherein at least one of the multiple layers 

(63) Continuation of application No. 11/498,759, ?led on comprises?le at least one Solar energy harvesting material 
Aug‘ 4 2006 now abandoned‘ and wherein the at least one solar energy harvesting material 

’ ’ is located Within a magnet1c ?eld generated by the at least one 
(60) Provisional application No. 60/705,484, ?led on Aug. magnetic material. One of the layers may also include a 

5, 2005, provisional application No. 60/810,162, ?led 
on Jun. 2, 2006. 

thermal energy harvesting material for converting thermal 
energy into electrical energy. 
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MULTIPLE LAYER SOLAR ENERGY 
HARVESTING COMPOSITION AND 

METHOD, SOLAR ENERGY HARVESTING 
BUCKYBALL, INDUCTIVE COUPLING 

DEVICE; VEHICLE CHASSIS; 
ATMOSPHERIC INTAKE HYDROGEN 
MOTOR; ELECTRICAL ENERGY 

GENERATING TIRE; AND MECHANICAL 
ENERGY HARVESTING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t under 35 U.S.C. 
§119(e) of Provisional Patent Application No. 60/705,484, 
?led Aug. 5, 2005, Provisional Patent Application No. 
60/810,162, ?led Jun. 2, 2006, and is a continuation under 35 
U.S.C. §120 of patent application Ser. No. 11/498,759, ?led 
Aug. 4, 2006, the entire disclosures of Which are hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to the generation of 
electrical energy from solar energy for applications such as 
poWering electric vehicles by inductive coupling. More par 
ticularly, the present invention relates to a multiple layer solar 
energy harvesting composition and method used to form a 
solar energy harvesting strip along a road surface that alloWs 
passing electric vehicles to be poWered by an inductive cou 
pling thereto. Further, the present invention relates to a solar 
energy harvesting buckyball. Still further, the present inven 
tion relates to an inductive coupling device. Even further, the 
present invention relates to a vehicle chassis for storing elec 
trical energy. Additionally, the present invention relates to an 
atmospheric intake hydrogen motor. Also, the present inven 
tion relates to an electrical energy generating tire. Further, the 
present invention relates to a mechanical energy harvesting 
device. 
[0004] 2. Description of the Related Art 
[0005] As expanding energy use and environmental con 
cerns have become of greater importance, interest has groWn 
in available energy sources that are alternatives to fossil fuels, 
hydroelectric poWer and nuclear poWer. In today’s alternate 
energy market, there are a number of different alternative 
energy systems being used. There are solar cells, knoWn in the 
industry as photovoltaic cells, Wind turbines Which generate 
electricity using electrical generators driven by blades that 
catch the Wind, solar furnaces Which generate electricity 
using electrical generators driven by steam that is produced 
by catching and magnifying heat from the sun, hydrogen fuel 
cells Which derive hydrogen from gasoline or methane, 
straight hydrogen motors for vehicles Which burn hydrogen 
that is stored thereon, and electric cars Which rely on batteries 
to poWer them. All of these technologies have signi?cant 
hurdles to overcome. 

[0006] A signi?cant problem With solar cell technology is 
that large areas of land are needed to establish solar ?elds With 
a high enough yield to be practical. Solar cells have been 
improved over the years to be more effective at converting 
sunlight into electricity, but even the best solar cells are only 
about 20% e?icient at conversion. Further, solar cells have 
limited Wave length ef?ciency and on cloudy or rainy days, 
there is little or no generation of electricity. This means that in 
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order to compete With other methods of electrical generation, 
large numbers of solar arrays must be directed at the sun 
during the daylight hours. It is very expensive to build these 
arrays and they require extensive amounts of land. 

[0007] Like solar energy, Wind ?elds are constructed to take 
advantage of a natural process to generate electricity. The 
disadvantages of Wind generation are the amount of land 
required, costs of construction, and inconsistent nature of 
Wind. These disadvantages all add up to, as With solar cell 
technology, relying on natural processes that are undepend 
able. 

[0008] Solar fumaces also rely on the sun to fuel them. At 
night and on cloudy days they become ineffective. Thus the 
generation of electricity during a rainstorm becomes substan 
tially impossible. As With solar energy and Wind ?elds, solar 
furnaces are inef?cient because they only generate energy for 
a part of a day. 

[0009] Much has been Written about the conversion of 
vehicles to burn hydrogen or other natural gases to help curb 
the use of oil. Hydrogen fuel cell vehicles are noW being 
constructed by every major car manufacturer. Hydrogen’s 
major draWbacks are production and storage. In a hydrogen 
fuel cell vehicle the range is only about 90 miles at best. 
Hydrogen fuel cells require hydrogen Which When produced 
generates greenhouse gases. Additionally, storing hydrogen 
for consumption on a vehicle is complicated due to the nature 
of hydrogen in its gaseous state. Thus, liquefying hydrogen 
creates the problem of putting cold storage tanks in vehicles 
Which Would vastly increase the cost of the vehicle. Also, a 
cold storage tank Would occupy a signi?cant amount of space 
Within a vehicle so as to store enough hydrogen to get near the 
number of miles per tank the average car gets noW. 

[0010] Electric vehicles Which rely solely on batteries to 
poWer them suffer from problems such as limited range, and 
this has forced most auto producers to abandon the purely 
electric car as an alternative to the internal combustion 
engine. Even When electric vehicles are coupled With solar 
cell technology, most solar cells are inef?cient because of a 
number of limiting factors, including Wave refraction and 
re?ection, Weather problems, and so forth, and therefore fall 
short of delivering enough energy. Hybrid cars combine an 
internal combustion engine With a generator, electric motors 
and batteries. HoWever, such cars still produce greenhouse 
gases, and other harmful pollutants. 

[0011] In addition to the groWing interest in alternative 
energy sources, interest is groWing in an energy economy of 
increased e?iciency. In a conventional energy economy, an 
open loop consumption process is practiced. In the open loop 
energy consumption process energy is purchased as it is uti 
liZed from a centraliZed energy system. HoWever, the open 
loop system is inef?cient as the energy consumer never gen 
erates and adds energy to the system. On the other hand, in a 
closed loop consumption process, the ine?iciencies of the 
open loop system can be avoided by having the consumer 
generate and add energy to the energy system. By Way of 
example, in the context of vehicles, if 20 million of the 100 
million vehicles in the US. operated to supplement one hour 
of electricity to the centraliZed energy system, that Would 
total 20 million hours a day of usable electricity. 

[0012] Accordingly, a need exists for an improved means to 
generate energy Where the generated energy could be used for 
a vehicle. Additionally, a need exists for a system that alloWs 
for a practical closed loop energy consumption process. 
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SUMMARY OF THE INVENTION 

[0013] An aspect of the invention is to provide a multiple 
layer solar energy harvesting composition and method used to 
form a solar energy harvesting strip on a road surface that 
alloWs passing electric vehicles to be poWered by an inductive 
coupling thereto. Solar energy includes at least thermal and/ 
or photonic energy. 

[0014] Another aspect of the present invention is to provide 
a solar energy harvesting buckyball for use in a solar energy 
harvesting strip and an electric vehicle for use With the solar 
energy harvesting strip. 
[0015] A further aspect is to provide a method for harvest 
ing solar energy comprising depositing a plurality of layers 
onto a surface area that is incident to solar energy, Wherein at 
least one of the plurality of layers comprises at least one solar 
energy harvesting material and at least one of the plurality of 
layers comprises at least one magnetic material. Further, the 
method comprises converting at least one of thermal and 
photonic energy into electrical energy by the at least one solar 
energy harvesting material, Wherein the at least one solar 
energy harvesting material is located Within a magnetic ?eld 
generated by the at least one magnetic material. 
[0016] A still further exemplary embodiment of the present 
invention provides a multiple layer solar energy harvesting 
composition for deposition onto a surface area that is incident 
to solar energy, comprising at least one magnetic material for 
generating a magnetic ?eld, Wherein at least one of the mul 
tiple layers comprises the magnetic material. Further, the 
composition comprises at least one solar energy harvesting 
material for converting at least one of thermal and photonic 
energy into electrical energy, Wherein at least one of the 
multiple layers comprises the at least one solar energy har 
vesting material and Wherein the at least one solar energy 
harvesting material is located Within a magnetic ?eld gener 
ated by the at least one magnetic material. 
[0017] A yet further exemplary embodiment of the present 
invention provides a method for harvesting solar energy, com 
prising depositing a plurality of layers onto a surface area that 
is incident to solar energy, Wherein at least one of the plurality 
of layers comprises thermal energy harvesting material and at 
least one of the plurality of layers comprises a photonic 
energy harvesting material. Further, the method comprises 
converting thermal and photonic energy into electrical energy 
by the thermal and photonic energy harvesting materials, 
respectively. 
[0018] An additional exemplary embodiment of the present 
invention provides a multilayer solar energy harvesting com 
position for deposition onto a surface area that is incident to 
solar energy, comprising a thermal energy harvesting mate 
rial for converting thermal energy into electrical energy, 
Wherein at least one layer comprises the thermal energy har 
vesting material. Further, the composition comprises a pho 
tonic energy harvesting material for converting photonic 
energy into electrical energy, Wherein at least one layer com 
prises the thermal energy harvesting material. 
[0019] Another exemplary embodiment of the present 
invention provides a carbon buckyball for harvesting solar 
energy, comprising a thermal energy harvesting material on at 
least a portion of the exterior of the buckyball for converting 
thermal energy into electrical energy. Further, the buckyball 
comprises a photonic energy harvesting material on at least a 
portion of the exterior of the buckyball for converting photo 
nic energy into electrical energy. 
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[0020] Still another exemplary embodiment of the present 
invention provides an inductive coupling device for a vehicle, 
said vehicle being at least partially poWered by electrical 
energy, the inductive coupling device comprises a spherical 
inductive coupler for inducing current in a magnetic ?eld. 
[0021] A further exemplary embodiment of the present 
invention provides a vehicle chassis for storing electrical 
energy for use in a vehicle that is at least partially poWered by 
electrical energy, the vehicle chassis comprises a ?rst con 
ductor; a second conductor; and a material for energy storage 
disposed betWeen the ?rst and second conductors, Wherein 
the chassis supports a body of the vehicle. 
[0022] An additional exemplary embodiment of the present 
invention provides an atmospheric intake hydrogen motor 
that obtains hydrogen fuel from condensed atmospheric 
Water vapor, the atmospheric intake hydrogen motor com 
prises an atmospheric intake for intaking air; at least one 
sensor for sensing at least one characteristic of the intaken air; 
a condensation bladder for condensing Water from the air; and 
a cooling and/or heating device for cooling or heating the 
condensation bladder according to the sensed at least one 
characteristic of the intaken air, Wherein the cooling and/or 
heating device cools or heats the condensation bladder to 
condensate the Water from the air. 
[0023] Yet an additional exemplary embodiment of the 
present invention provides an electrical energy generating tire 
for a vehicle, the electrical energy generating tire comprises a 
?rst reinforcement strip formed circumferentially on the tire, 
the ?rst reinforcement strip comprising a conductive material 
and forming as a positive conductor; a second reinforcement 
strip formed circumferentially on the tire, formed circumfer 
entially on the tire, the second reinforcement strip comprising 
the conductor material and forming as a negative conductor; 
a annular strip comprised of pieZo ceramic material and/or 
thermal harvesting material that is disposed betWeen the ?rst 
and second reinforcement strip; and at least one sideWall 
conductor coupled to at least one of the ?rst and second 
reinforcement strips. 
[0024] Still another exemplary embodiment of the present 
invention provides a mechanical energy harvesting device for 
converting mechanical motion into electrical current for use 
in a vehicle, the mechanical energy harvesting device com 
prises an electrical Winding; a magnetic travel rod surrounded 
by the Winding and moveable relative to the Winding; Wherein 
electrical current is induced When the magnetic travel rod 
moves relative to the Winding 
[0025] Other aspects, advantages, and salient features of 
the invention Will become apparent to those skilled in the art 
from the folloWing detailed description, Which, taken in con 
junction With the annexed draWings, discloses exemplary 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] The above and other objects, features, and advan 
tages of certain embodiments of the present invention Will be 
more apparent from the folloWing description taken in con 
junction With the accompanying draWings, in Which: 
[0027] FIG. 1 illustrates a solar energy harvesting strip 
according to an exemplary embodiment of the present inven 
tion; 
[0028] FIG. 2 illustrates a ?rst exemplary embodiment of 
the solar energy harvesting strip in elemental form; 
[0029] FIG. 3A illustrates a detailed vieW of the bonding 
layer and magnetic layer; 
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[0030] FIG. 3B illustrates a detailed vieW of the bonding 
layer and magnetic layer in an exemplary embodiment Where 
the bonding layer and magnetic layer are used to convey 
information; 
[0031] FIGS. 4A-4C illustrate cross sectional vieWs of 
alternative embodiments for the conductive layer; 
[0032] FIGS. 4D-4F illustrate perspective vieWs of the 
alternative embodiments for the conductive layer illustrated 
in FIGS. 4A-4C; 
[0033] FIG. 5A depicts a cross sectional vieW of the ?rst 
exemplary embodiment of the solar energy harvesting strip; 
[0034] FIG. 5B depicts the magnetic ?eld of the ?rst exem 
plary embodiment of the solar energy harvesting strip from a 
top vieW; 
[0035] FIG. 6 illustrates a cross sectional vieW of the ?rst 
exemplary embodiment of the solar energy harvesting strip 
including the effects of soft iron deposits on the magnetic 
?eld; 
[0036] FIG. 7 illustrates the magnetic ?elds for each of the 
layers of the ?rst exemplary embodiment of the solar energy 
harvesting strip; 
[0037] FIG. 8 illustrates a second exemplary embodiment 
of the solar energy harvesting strip in elemental form; 
[0038] FIG. 9 illustrates an exploded vieW of a ?rst exem 
plary embodiment of a buckyball for use With the second 
exemplary embodiment of the solar energy harvesting strip; 
[0039] FIG. 10 illustrates an exploded vieW of a second 
exemplary embodiment of a buckyball foruse With the second 
exemplary embodiment of the solar energy harvesting strip; 
[0040] FIG. 11 illustrates a detailed vieW of the second 
exemplary embodiment of the buckyball illustrated in FIG. 

[0041] FIG. 12 illustrates an electric vehicle according to 
an exemplary embodiment of the present invention; 
[0042] FIG. 13 illustrates a conventional induction cou 
pling device; 
[0043] FIG. 14 illustrates an induction coupling device 
according to an exemplary embodiment of the present inven 
tion; 
[0044] FIG. 15 illustrates an induction coupling device 
according to another exemplary embodiment of the present 
invention; 
[0045] FIG. 16 illustrates conductions lines on the body 
panels of the electric vehicle according to an exemplary 
embodiment of the present invention; 
[0046] FIG. 17 illustrates the body panels and chassis ofthe 
electric vehicle in elemental form according to an exemplary 
embodiment of the present invention. 
[0047] FIG. 18 illustrates an exemplary embodiment of an 
atmospheric intake hydrogen motor in elemental form. 
[0048] FIG. 19 illustrates a shock absorber for converting 
linear mechanical motion into electrical energy according an 
exemplary embodiment of the invention. 
[0049] FIG. 20 illustrates an electrical energy generating 
tire according an exemplary embodiment of the invention. 
[0050] Throughout the draWings, the same draWing refer 
ence numerals Will be understood to refer to the same ele 

ments, features, and structures. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0051] The matters de?ned in the description such as a 
detailed construction and elements are provided to assist in a 
comprehensive understanding of the embodiments of the 
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invention and are merely exemplary. Accordingly, those of 
ordinary skill in the art Will recogniZe that various changes 
and modi?cations of the embodiments described herein can 
be made Without departing from the scope and spirit of the 
invention. Also, descriptions of Well-known functions and 
constructions are omitted for clarity and conciseness. 

[0052] Exemplary embodiments of the present invention 
include apparatuses, systems and methods for harvesting 
solar energy. Solar energy includes both thermal and photonic 
energy. Preferably, a multiple layer solar energy harvesting 
composition is embodied as a strip provided on a driving 
surface that alloWs electric vehicles to inductively receive 
energy as they traverse the driving surface. FIG. 1 illustrates 
a solar energy harvesting strip according to an exemplary 
embodiment of the present invention. In FIG. 1, a solar energy 
harvesting strip 110 betWeen about 1" to about 24" Wide is 
provided at the center of driving surface 120. The position at 
the center of the driving surface 120 is presented as an 
example only, and the solar energy harvesting strip 110 could 
be positioned at any suitable position on the driving surface 
120. Further, the Width of about 1" to about 24" is merely 
exemplary, and in other exemplary embodiments of the 
present invention the Width can be varied as required by the 
application or location. Additionally, While solar energy har 
vesting strip 110 is shoWn in FIG. 1 as being provided on the 
driving surface 120, the solar energy harvesting composition 
could be provided on any other permanent surface and could 
be embodied in any form, as required by the application or 
location. For example, the solar energy harvesting composi 
tion could be applied to roadWays, barrier Walls, lampposts, 
rooftops, curbs, and so forth and be formed according to the 
surface it is applied on. 
[0053] According to an exemplary embodiment of the 
present invention, a method of application for the solar energy 
harvesting strip 110, described in greater detail beloW, com 
prises the steps of spraying multiple coats in rapid succession 
onto the driving surface 120. HoWever any number of meth 
ods of deposition, such as hand application, ?lm deposition, 
and so forth, can be used for any one or all of the constituent 
components of the solar energy harvesting composition. 
[0054] The above solar energy harvesting strip 110, accord 
ing to exemplary embodiments of the present invention, 
merges solar harvesting and linear magnetic generation tech 
nologies. In exemplary embodiments of the present inven 
tion, photonic harvesting materials could be used for the 
conversion of photonic energy into electrical energy. HoW 
ever, in other embodiments of the present invention, thermal 
harvesting materials could be used to convert thermal energy 
into electrical energy. The solar energy harvesting composi 
tion may comprise only one or both of the photonic and 
thermal harvesting materials. When using both photonic and 
thermal energy to generate electricity, embodiments of the 
present invention are up to 50% more e?icient than conven 
tional solar cells. Conventional solar cells become less e?i 
cient as they heat up, Whereas embodiments of the present 
invention using both photonic and thermal energy become 
more e?icient. 

[0055] In exemplary embodiments of the present invention, 
a solar energy harvesting strip 110 comprises a linear mag 
netic ?eld generator for generating electrical How. A linear 
magnetic ?eld generator requires great distances in order to 
create a magnetic ?eld capable of generating any appreciable 
current. Such distances could be achieved by the placement of 
the solar energy harvesting strip 110 on a length of driving 
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surface 120 so as to produce a linear magnetic ?eld generator. 
In this case, since the magnetic ?elds could be created over 
long distances, very little current Would be needed from the 
solar harvesting materials. Even Weak current ?oW creates 
magnetic ?elds of su?icient strength. Further, since magnetic 
?elds are unaffected by ice, snoW, dirt and so forth, keeping 
the surface clean and Well maintained is of less importance. 
According to an exemplary embodiment of the present inven 
tion a vehicle passes over the solar energy harvesting strip 110 
to poWer the vehicle. The vehicle receives poWer by having an 
inductive coupling device af?xed thereto that passes through 
the magnetic ?eld thereby producing electrical ?oW. 

First Exemplary Embodiment of the Solar Energy Harvesting 
Strip: 

[0056] A ?rst exemplary embodiment of the solar energy 
harvesting strip 1 1 0 in elemental form is illustrated in detail in 
FIG. 2. The solar energy harvesting strip 110 comprises a 
multiple layer solar energy harvesting composition com 
prised of a bonding layer 210, magnetic layer 220, a thermal 
harvesting layer 230, a conductive layer 240, a photonic har 
vesting layer 250, and a sealing layer 260. These components 
are shoWn and arranged as one example, and in other embodi 
ments of the present invention, components can be combined, 
added, removed and/or rearranged as required by the appli 
cation or location. Further, all of the layers may be formed 
having the same Width or the layers may be formed such that 
each layer positioned on top of another layer is narroWer than 
the layer beneath it. Still further, the edged of any of the layers 
may be squared, rounded, or tapered. In FIG. 2, the energy 
harvesting composition is embodied as a strip, but may be 
formed in any con?guration as required by the application or 
location. 
[0057] In operation, the thermal harvesting layer 230 and/ 
or photonic harvesting layer 250 convert thermal and/ or pho 
tonic energy into electrical energy. The electrical energy 
migrates across and/or betWeen the layers of the energy har 
vesting composition. In one embodiment, the electrical 
energy migrates along conductive traces on any of the layers 
and/or conductive ladders betWeen any of the layers. In 
another embodiment, electrical energy ?oWs through and 
betWeen the layers of the energy harvesting composition 
Without any conductive traces or ladders. 

[0058] When a conductive layer 240 is included, the elec 
trical energy migrates to the conductive layer 240 under the 
in?uence of a magnetic ?eld generated by the magnetic layer 
220 and/or bonding layer 210. Conductive layer 240 stores 
the electrical energy and generates an electric ?eld Which 
augments the magnetic ?eld. Further, conductive layer 240 
may be attached to an electrical energy consumption, trans 
mission and/or storage device. When the energy harvesting 
composition is embodied as a strip and conductive layer 240 
is attached to an electrical energy consumption, transmission 
and/or storage device, one or more attachments may occur 
along the strip. 
[0059] When a conductive layer 240 is not included, elec 
trical ?oW occurs Within and/ or betWeen the layers and gen 
erates an electric ?eld Which augments the magnetic ?eld. 
With or Without conductive layer 240, the augmented mag 
netic ?eld couples the energy harvested by the thermal har 
vesting layer 230 and/or photonic harvesting layer 250 to an 
electric vehicle and/or other remote devices. In another 
embodiment, the electrical energy is used to energiZe induc 
tive coils that are used to couple the energy harvested by the 
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thermal harvesting layer 230 and/ or photonic harvesting layer 
250 to an electric vehicle and/or other remote devices. A 
better understanding of the ?rst exemplary embodiment of the 
solar energy harvesting strip 110 Will be achieved through the 
folloWing detailed discussion. 
[0060] Bonding layer 210 is preferably comprised of a rub 
ber or asphalt type adhesive and functions as a bonding agent 
betWeen a surface on Which the solar energy harvesting strip 
is applied and a subsequent layer. Further, the bonding layer 
210 may additionally function to ?ll any cracks and/or ?s 
sures in the surface it is applied to, such as driving surface 
120. In an exemplary embodiment of the present invention, 
bonding layer 210 comprises a soft ferromagnetic material 
suspended in a rubberiZed material. When bonding layer 210 
comprises the soft ferromagnetic material, the bonding layer 
210 additionally functions to generate a magnetic ?eld that 
becomes magnetiZed by magnetic layer 220. Further, bonding 
layer 210 may function to electrically insulate the other layers 
from the surface it is applied to. Exemplary soft ferromag 
netic materials include iron, soft iron, steel and magnetite. 
HoWever, any magnetic material may be used. 
[0061] Magnetic layer 220 is comprised of a permanent 
magnetic material. The magnetic layer 220 has a magnetic 
?eld that is perpendicular to the ?eld in place, such as the ?eld 
generated by the bonding layer 210 When the bonding layer 
210 includes a soft ferromagnetic material. Magnetic layer 
220 functions to generate a magnetic ?eld, Which Will be 
described in greater detail beloW. The permanent magnetic 
material of magnetic layer 220 may be a permanent hard 
ferromagnetic material. Exemplary hard ferromagnetic mate 
rials include strontium ferrite, strontium ferrite poWder, 
strontium ferrite poWder in a polymer base, steel, iron, nickel, 
cobalt, suspensions of magnetite, soft iron in epoxy, iron 
nickel alloy, ceramic, alnico, and rare earth magnetic materi 
als. HoWever, any permanent magnetic material may be used. 
[0062] Thermal harvesting layer 230 is comprised of a ther 
mal electric and/or thermionic material. The thermal harvest 
ing layer 230 converts thermal energy into electrical energy. It 
is not necessary for the thermal energy to originate as solar 
energy. Thermal harvesting layer 230 may be combined With 
one or both of the bonding layer 210 and magnetic layer 220. 
Exemplary thermal electric and/ or thermionic materials 
include strontium and barium strontium titanates. Barium 
strontium titanates is a material that When heated causes 
electrical current to How. Beside the above exemplary thermal 
electric and/ or thermionic materials, any thermal electric and/ 
or thermionic materials may be used. 

[0063] Conductive layer 240 is comprised of at least tWo 
conductors separated by a dielectric or insulative material. 
The conductors collect the electrical energy from the thermal 
harvesting layer 230 and the photonic harvesting layer 250. 
When used With a dielectric, the conductors form a parallel 
plate discharge capacitor. One of the conductors functions as 
a positively charged plate Whereas the other functions as a 
negatively charged plate. Preferably, if thermal harvesting 
layer 230 is comprised of a thermionic material and is posi 
tioned adjacent to conductive layer 240, the conductor closest 
to the thermal harvesting layer 230 may function as the posi 
tively charged plate. Exemplary materials for the conductors 
include aluminum oxide, aluminum dioxide, indium tin 
oxide, indium tin oxide laced With graphite, any conducting 
metal, and thin ?lm mono pole plastics such as a polyamide. 
Additionally, the conductor may be comprised of carbon 
modi?ed epoxies or silicate modi?ed crynoacrylates, Which 
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have been developed to cope With strength and durability 
issues. The conductors may be comprised of the same mate 
rial or may each be comprised of different materials. Exem 
plary dielectric materials include graphite, carbon and acti 
vated carbon. Further, it is preferred that conductive layer 240 
is attached to an electrical energy consumption, transmission 
and/or storage device so as to be part of a complete circuit. 
Examples of Which includes street lights, poWer grids and 
batteries, respectively. Attachments to the conductive layer 
240 for the purpose of draWing energy from it may occur at 
one or more positions. Further, one of the plates of the con 
ductors may be coupled to earth ground. 
[0064] Photonic harvesting layer 250 is comprised of a 
photonic harvesting material and converts photonic energy 
into electrical energy. The photonic harvesting material may 
be a photovoltaic material that comprises solid state junction 
diodes Which comprise an NPN type diode of puri?ed silicon, 
doped With impurities such as germanium. HoWever, other 
impurities may be used as a dopant in addition to or instead of 
germanium. In addition, the photonic harvesting material 
may be MgZn oxides that are dye sensitiZed, dirty silicates, 
polymer ?lms laced With nanocrystals, and organic based 
?lms such as phenylene. Moreover, the photonic harvesting 
material may comprise a ?lm deposition of the phototonic 
harvesting material on a plastic that supports monopole 
charges. In such an arrangement the ?lm can then be bonded 
to the conductive layer 240. In yet another example, the 
photonic harvesting material may be comprised of conven 
tional type solar cells that are bonded to the conductive layer 
240 and Which have an N layer of silicon applied by spray or 
?lm deposition. Alternatively, the photonic harvesting mate 
rial may be a composition that makes use of dye sensitiZed 
Zinc oxide enriched With magnesium. This composition 
pushes the useable Wavelength to 800 nanometers, thereby 
alloWing energy to be harvested from the infrared spectrum. 
Furthermore, photonic harvesting layer 250 may comprise a 
fractal lens structure or include clear N layers to alloW for the 
transmission of photons through the substrate to be used 
again on a second NPN type diode and so forth. 

[0065] Sealing layer 260 is comprised of a sealing material. 
Exemplary sealing materials include PFTEE Which is a mem 
ber of the Te?on family. HoWever, certain epoxies modi?ed 
by silicates or carbon may be used as Well. Additionally, a 
combination of cynoacrylates and silicates may be used as 
Well. 

[0066] The layers described above With reference to FIG. 2 
are merely one exemplary arrangement. In other embodi 
ments of the present invention, components can be combined, 
added, removed and/or rearranged as required by the appli 
cation or location. For instance, the use of strontium as a 
magnetic as Well as thermal electrical material may eliminate 
the need for the application of a separate thermal harvesting 
layer. In other Words, by using a material that functions as 
both a magnetic as Well as thermal electrical material, the 
structures and/or functions of tWo or more of the bonding 
layer 210, magnetic layer 220 and a thermal harvesting layer 
230 may be combined. Additionally, it is not necessary for the 
thermal harvesting layer 230 to be located betWeen the mag 
netic layer 220 and the thermal harvesting layer 230, as the 
thermal harvesting layer 230 may be located at any point in 
the layered structure of the solar energy harvesting composi 
tion Which forms the solar energy harvesting strip 110. Fur 
thermore, the structure and/ or function of one or more of the 
bonding layer 210, magnetic layer 220, thermal harvesting 

Oct. 24, 2013 

layer 230, conductive layer 240, photonic harvesting layer 
250, and sealing layer 260 may be omitted or combined. 
Additionally, other layers With redundant and/or additional 
functions and/or structures may be added. 

Exemplary Structure of Bonding Layer and Magnetic Layer: 

[0067] A better understanding of the bonding layer 210 and 
magnetic layer 220 Will be achieved through the folloWing 
detailed discussion With reference to FIGS. 3A and 3B. FIG. 
3A shoWs the structure of bonding layer 210 and magnetic 
layer 220 in greater detail, in accordance With an exemplary 
embodiment of the present invention. In FIG. 3A, bonding 
layer 210 comprises a soft ferro magnetic material and mag 
netic layer 220 comprises a hard ferro magnetic material. The 
soft ferro magnetic material of bonding layer 210 generates a 
magnetic ?eld 310. Preferably, the hard ferro magnetic mate 
rial of magnetic layer 220 is deposited on top of the soft ferro 
material of bonding layer 210. HoWever, the hard ferro mag 
netic material of magnetic layer 220 may be positioned 
beneath or Within the soft ferro material of bonding layer 21 0. 
The hard ferro magnetic material is illustrated on the bonding 
layer 210 as magnetic surfaces 340 and 350 that resemble bar 
magnets Whose polar regions lie in a substantially perpen 
dicular state With regards to the outer edge of the solar energy 
harvesting strip 110. In other Words, the magnetic ?eld of the 
hard anisotropic ferro magnetic material lies substantially 
perpendicular to the magnetic ?eld of the soft ferro magnetic 
material. While it is preferred that the polar regions of the 
magnetic surfaces 340 and 350 lie in a substantially perpen 
dicular state With respect to the outer edge of the solar energy 
harvesting strip 110, the magnetic surfaces 340 and 350 may 
be applied so that their polar regions align in a direction 
parallel to the solar energy harvesting strip 110. Preferably, 
the polar regions of adjacent magnetic surfaces 340 and 350 
are oriented in opposite directions as shoWn in FIG. 3A. 
HoWever, the polar regions of adjacent magnetic surfaces 340 
and 350 may be oriented in the same direction. Further, While 
only magnetic surfaces 340 and 350 are illustrated, it is pre 
ferred that the hard ferro magnetic material be applied along 
most of length of solar energy harvesting strip 110. 
[0068] The hard ferro magnetic material of magnetic layer 
220 generates magnetic ?elds 320 and 330. The magnetic 
?eld strength of the hard ferro magnetic material correlates to 
the mass of the magnetic material. Accordingly, by Way of 
example, a magnetic ?eld 330 of half strength, as compared to 
magnetic ?eld 320, is generated at magnetic surface 350 by 
using a hard ferro magnetic material that is half as thick. 
Accordingly, any thickness of hard ferro magnetic material 
may be utiliZed as required by the application or location. An 
image charge 360 is generated as a result of the hard ferro 
magnetic material being in proximity of the soft ferro mag 
netic material. By Way of example, image charge 360 is 
depicted for the hard ferro magnetic material of magnetic 
surface 340. The polar regions of the image charge 340 are 
opposite of the polar regions for the hard ferro magnetic 
material of magnetic surface 340. 
[0069] In an exemplary embodiment, as shoWn in FIG. 3B, 
in place of the hard ferro material 340, a diagmagnetic mate 
rial 370 such as bismuth may be substituted. Areas of the soft 
ferro material 210 that are covered With diagmagnetic mate 
rial 370 signi?cantly decrease the coercive and inductive 
forces of the magnetic ?eld 380 generated by the soft ferro 
material 210 in those areas. Use of these magnetic ?eld modi 
?ers in certain patterns along the along the length of the strip 
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allow information to be encoded in a pattern. Devices that are 
able to sense the variations of the magnetic ?eld along the 
length of the strip Will thereby be able to ascertain the infor 
mation. By Way of example, for an electric vehicle traveling 
along the length of the strip, the encoded information may 
comprise traf?c signals, speed limits, driver assist programs, 
and so forth. 

Exemplary Structure of Conductive Layer: 

[0070] A better understanding of the conductive layer 240 
Will be achieved through the folloWing detailed discussion 
With reference to FIGS. 4A, 4B, 4C, 4D, 4E and 4E Which 
illustrate exemplary structures of the conductive layer 240. 
FIGS. 4A, 4B and 4C illustrate cross-sectional vieWs of the 
exemplary structures of the conductive layer 240. FIGS. 4D, 
4E and 4E illustrate perspective vieWs of the exemplary struc 
tures of the conductive layer 240. In FIGS. 4A-4C and 4D-4F, 
a ?rst conductor 410A, 410B and 410C is spaced apart from 
a second conductor 420A, 420B and 420C With a dielectric or 
insulative material 43 0A, 430B, 430C formed betWeen. 
When used With a dielectric, the conductors form a parallel 
plate discharge capacitor. One of the ?rst conductor 410A, 
410B and 410C and second conductor 420A, 420B and 420C 
functions as an electrically positive plate While the other 
functions as an electrically negative plate. Additionally, 
dielectric or insulative material may additionally be formed 
adjacent to any combination of the top, bottom, left or right 
side of the structures shoWn in FIGS. 3A-3B. Moreover, any 
number of the bonding layer 210, magnetic layer 220, thermal 
harvesting layer 230, conductive layer 240, photonic harvest 
ing layer 250, and sealing layer 260 may be form betWeen the 
?rst conductor 410A, 410B and 410C and second conductor 
420A, 420B and 420C instead of or in addition to the dielec 
tric or insulative material 430A, 430B and 430C, and may 
have a cross sectional Width that is less than, greater than or 
equal to the insulative material 430A, 430B and 430C. The 
cross sectional height for each of the ?rst and second conduc 
tors 410A, 410B and 410C and 420A, 420B and 420C and 
dielectric or insulative material 430A, 430B and 430C are 
shoWn as being the same. HoWever, the height of each can 
vary according to the application. FIGS. 4A and 4B are simi 
lar in that ?rst conductors 410A and 410B are situated beloW 
the dielectric or insulative material 410A and 410B Which is 
beloW the second conductor 420A and 420B. FIGS. 4D and 
4E are similar for the same reasons as FIGS. 4A and 4B. 
FIGS. 4B and 4C are similar in that the ?rst conductor 410B 
and 410C and second conductor 420B and 420C are parallel, 
spaced apart and at least one of the ?rst conductor 410B and 
410C and second conductor 420B and 420C has a cross 
sectional Width less than the Width of the strip. FIGS. 4E and 
4E are similar for the same reasons as FIGS. 4B and 4C. While 
FIGS. 4A-4C shoW particular exemplary structures of the 
conductive layer 240, conductive layer 240 may be formed in 
other Ways as the application requires. 
[0071] FIGS. 4A and 4D illustrates conductive layer 240 
formed so as to have the second conductor 420A formed on 
top of the dielectric or insulative material 430A Which is 
formed on top of the ?rst conductor 410A. Each of the ?rst 
and second conductors 410A and 420A and dielectric or 
insulative material 430A are substantially planer, With each 
lying in different planes, and each have substantially the same 
cross sectional Width. HoWever, the ?rst and second conduc 
tors 410A and 420A and dielectric or insulative material 
430A may also be form so that dielectric or insulative mate 
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rial 430A is narroWer than the ?rst conductor 410A but Wider 
than the second conductor 420A. 
[0072] FIGS. 4B and 4E illustrates conductive layer 240 
having parallel spaced apart ?rst and second conductors 41 0B 
and 420B formed side by side With the dielectric or insulative 
material 430B formed in betWeen. Second conductor 420B is 
formed on top of the dielectric or insulative material 430B 
Which is formed on top of the ?rst conductor 410B. First and 
second conductors 410B and 420B at least partially lie in 
different planes. Dielectric or insulative material 430B is 
continuous and may have a cross sectional Width equal to or 
less than Width of the strip. In an alternative implementation, 
the ?rst conductor 410B may be positioned over the dielectric 
or insulative material 430B With the second conductor 420B 
position beneath the dielectric or insulative material 430B. 
The cross sectional Width of at least one of the ?rst and second 
conductors 410B and 420B is less than the cross sectional 
Width of the strip. 
[0073] FIGS. 4C and 4E illustrates conductive layer 240 
having parallel spaced apart co-planer ?rst and second con 
ductors 410C and 420C formed side by side With a co-planer 
dielectric or insulative material 430C formed in betWeen. The 
cross sectional Width of each of the ?rst and second conduc 
tors 410C and 420C and dielectric or insulative material 430B 
is less then the cross sectional Width of the strip. 
[0074] FIGS. 4A-4F illustrate particular exemplary struc 
tures of the conductive layer 240, hoWever, conductive layer 
240 may formed in other Ways as the application requires. 

Exemplary Embodiment of Operation of Solar Energy 
Harvesting Strip: 

[0075] In order to better understand the operation of the 
solar energy harvesting strip 110, a study of the magnetic 
?elds of the individual elements is in order. FIGS. 5A and 5B 
depict the magnetic ?eld lines of solar energy harvesting strip 
110 When the layers of the solar energy harvesting composi 
tion are in place. 
[0076] In FIG. 5A, a cross sectional vieW of the solar energy 
harvesting strip 110 formed on surface 530 is shoWn. The 
magnetic poles of the solar energy harvesting strip 110 are 
shoWn in the cross sectional vieW. Upper magnetic ?eld lines 
510 are shoWn oriented in direction A. Further, loWer mag 
netic ?eld lines 520 are shoWn passing through surface 530. 
[0077] In FIG. 5B the orientation of the magnetic ?eld from 
a top vieW is shoWn. As can be seen in this vieW, the magnetic 
moments 550 are aligned parallel to the outer edge of the strip 
and have a magnetic orientation such that their north pole 
points in direction B. As a result of this method of polariZa 
tion, a number of small anisotropic regions are created Whose 
net ?eld effect emulates that of a bar magnet. Further, a net 
?eld effect of the combined components of the solar energy 
harvesting strip 110 along the length of the solar energy 
harvesting strip 110 is a helical ?eld 540 along the length of 
the solar energy harvesting strip 110. The helical ?eld 540 
orientation resembles a torus and the net effect on an 
unbounded electron is torrisional. This torrisional effect 
in?uences electron How in the solar energy harvesting strip 
110. 
[0078] The magnetic ?elds depicted in FIGS. 5A and 5B 
are merely exemplary and are shoWn in the absence of any 
magnetic interference. HoWever, as is exempli?ed in FIG. 6, 
soft iron deposits 610 may be located beneath the surface 530 
that interfere With the magnetic ?elds of the solar harvesting 
strip 110. These soft iron deposits form image charges 620 
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