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MOBILE SYSTEM FOR GENERATION, STORAGE AND PROVISION
OF ELECTRICAL POWER

CROSS REFERENCE TO RELATED APPLICATIONS
(G017 This application relates to, and claims the benefit of the earlier filing date
and priority of U3, Provisional Patent Application No, 81/879,728, filad on April 15,
2014, entitled "Mobile System For Generation, Storage and Provision of Elsctrical

Powsr”

FIELD OF THE INVENTION
(00621  The present invention relates generally to systems and methods for
generating electrical power from solar energy using a mobile platform, as well as storing

the electirical power on, and providing the electrical power from, the mobils platform.

BACKGROUND OF THE INVENTION

{0003] Electrically powered vehicles, and in parlicular passenger automobiles, are
becoming more and more prevalent on nations’ read systems. To date, such vehicles
have been used mainly for local, largsly urban, transportation nesds. The imited range
and protracted recharging time of electric vehicles has factored in restricting them to
incal use. Specifically, electric vehicles are disadvantaged, as comparad with gasoline
and diessl powered vehicles, due to the lack of conveniently lecated recharging stations
incorporated into the nations’ highway sysiems.

{0004]  The desire o usse electic vehicles on highways, as compared with local
roads, is currently increasing,  Elaclric vehicles are considered o be superior o
gasoline and diese! powered vehicies because they are considered {o have a less
negative impact on the environment. However, the over highway use of such vehicles
continues fo be hindered by the iimiled rangs of such vehicles, as well as the
underdeveloped distribution system for the eleclric power reqguired by them.
Accordingly, there is a need for systems and methods for providing eleclric power o
recharge electric vehicles at convenient iocations along major highways and roads.
[0008]  Ths cost of providing a network of permanent recharging installations along
all highways and major roads is prehibitive due to ths limited number of electric vehicles

currently in use. Accordingly, there is a need to provide recharging stations along the a
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nation’s highways and roads which reduces the need for the construction of permanent

instaliations.

SUMMARY OF THE INVENTION

[0008]  Responsive to the foregoing challenges, Applicant has developed a mobile
glactric charging system incorporated into an over-highway vehicle, said system
comprising: an over-highway vehicle including outer surfaces; one or more solar power
generating pansls provided along a first vehicle cuter surface; one or more batlenes
electrically connected to the one or more solar pansals, sald one or more balleries
disposed in or on the over-highway vehicle; and an electric power dispansing system
cornected {o the one or more batteries, said electric power dispensing system baing
disposed in or on the over-highway vehicle.

[60077  Itis to be undersiond that both ths foregomg general description and the
foliowing detailed description are exempiary and explanatory only, and are not

restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
{0008}  In order to assist the undersianding of this invention, reference will now be
made o the appended drawings, in which like reference characlers refer o like
glements. The drawings are exempiary only, and should not be construed as limiling
the invention.
[8008] Figurs 1 is a pictorial view of 3 mobille slectric charging system which is
incorporated into a vehicle in accordance with an embodiment of the present invention.
(06101 Figure 2 is a schematic view of a mobile electric charging system which is
incorporated into a vehicle in accordance with an embodiment of the present invention.
0011}  Figure 3 is a flow chart of a method of authorizing electric vehicle recharging
using a mobile eleclric charging system which is incorporated into a vehicle in
accordance with an embodiment of the present invention.
[0012] Figure 4 is & pictorial view of a moblle electric charging system which is
incorporated into a vehicle in accordance with an aifernative smbodiment of the present
invention
{06013] Figure 5 is a pictorial view of a mobile electric charging system which is
incorporated into a vehicle in accordance with a further altermnative embodiment of the

present invention.
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0814] Reference will now be made in detail to system and method embodiments of
the present invantion, examples of which are lllustrated in the accompanying drawings.
With reference to Fig. 1, in a first embodiment of the invention, an over-highway motor
driven vehicle 10 may include a tractor 11 and a mobile charging portion 12 {iL.e., mobile
electric charging system) having oulsr surfaces exposad o sunlight. One or more of
these surfaces, such as an upper surface 14, may have one or more solar power
generaling panels 18 altached thersto. With reference fo Fig. 2, the solar panels 18
may be electricaily connected to one or more batteries 20, which in turn are electrically
connected fo an electrical power dispensing system 30, The dlectrical power
dispensing system 30 may include a cord 34 that includes a head end 32 which is
adapiad 1o connsct to and recharge the baltery pack of an elactric vehicle,

(60181 The electrical power dispensing system 30 may include a mechanism for
determining the location of the mobile charging portion 12, such as a gps locator, which
is used to facilitate recharging of an slectric vehicla, With reference to Fig. &, inslep
40, the lecator may determing the location of the mobile charging portion 12, The
determined location may be broadeast to a network of receivers associated with electric
vehicles in step 42 either by the slectric power dispensing system 30 or by an
associated communication center (not shown) servicing a plurality of mobile charging
portions. In response fo the transmission, posting, or broadeast of the location of the
mabile charging portion 12, an electric vehicle may aulomatically, or through operator
activity, transmit a request for recharging, which is received at the moblle charging
portion 12 or an associated communication center in step 44. A request for recharging
may be automatically transmitted in response to a system enboard the electric vehicle
determining that the charge of the ballsries for the electric vehicle has fallen helow a
predetermined level. The request for recharging may include an identification code
which is uniquely associated with the electric vehicle and other information, such as the
amount of recharge needed or desired.

{00181 In step 48, the elsctrical power dispensing system 30 or an associated
communication center may determing the identity of the eslectric vehicle requesting
recharging from the identification code. Based on the identity of the electric vebicle,
authorization for recharging may bs made in siep 48, Authorization may involve

fransmission of a notice of authorization {o the slectric vehicle, which may indicate the
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amount of recharge available or permitfed, the time the recharge is available at the
current location, and the cost of recharge per unit of energy or for a full recharge.
00171 Authorization may also permit recharging of the electric vehicle without
involvement of an atftendant at the mobile charging portion 12, For example,
authorization may provide a code which the operalor of the slectric vehicie can use o
plug inte the electric power dispansing system 30, {o receive a recharge.

[0018] In an alternative embodiment of the presant invention, one or more of the
outer surfaces of the mohbile charging porfion 12, such as a side surface 18, may have
an electricaily powered iHluminaied sign 18, The sign 18 may be powered by thesolar
panels 16, In such an embodiment, the motor driven vehicle may or may notinciude an
electrical power dispensing system 30 in addition 1o the electrically powered sign 19
{0018] The ons or mors solar power gensrating panels 16 and/or the batleries 20
may also power a wifi router/iransmitter and salellite or terrestrial based transceiver in
an alfernative embodiment of the invention. The wifi service may be provided without
charge based on revenue received in connsction with advertising.  The wifi
communication system may also serve as an infranet for customers of the recharging
network while the mobils charging portion 12 is on the highway connecting customers {o
sach other and also potentially connecfing to the Intermnet through csll fowers or
satellites.

(8620} lHis appreciated that the one or mere batteries 20 may be provided inside or
outside of the mobile charging portion 12 or inside or outsids of the fractor 11, Inone
embodiment of the present invention, the solar cells of the one or more soiar power
generating panels 16 may be imbaddsed in the ouler surface, or skin, of the mobils
charging portion 12, For sxample, imbedded solar cells may be provided by
incorporating solar roofing shingles of the tyne manufactured by Global Solar Energy
and sold by Dow Sclar. Further, one or more of the balleries 20 may be incorporated
into the structure of the mobile charging portion 12.

{00211  In a further alternative embodiment, the mobile charging portion 12 may be
provided with a wireless electrical energy transmission system 80, for example of the
type offerad by WiTricity Corp. The wireless transmission sysftem 50 may permit
elactric vahicles to recharge while both the mohile charging portion 12 and the slectric
vehicle being recharged are in motion.

[0022] Invelafurther allemative embodiment, with renewsd reference to Fig. 2, the
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mobile charging portion 12 may provide recharging using an electric energy
transmission surface 80 incorporated into an ouler side surface 18. A retraciable boom
and cord may be sxiended from an electric vehicle and attached o the electric energy
transmission surface 80 by a magnetic head.

[0023] With reference to Fig. 4, in another alternative embodiment of the present
invention, a solar panel 70 may be movably attached to the mobile charging portion 12
upper surface 14 or along an edge formed between the upper surface and a side
surface 18 50 as o be movable relative to the upper surface. For example, the solar
panel 70 may be attached to the edge formed belween the upper surface 14 and a side
surface by one or mors hinges. Either side, or both sides of the solar panel 70 may
include solar cells adapted to caplure solar radiation and convert o electrical energy.
Thie solar panetl 70 may be provided in addition to other solar panels 16, or alternatively,
i heu of such other solar panels. The solar panel 70 may bs electrically connected to
the one or more batteriss 20, #lustrated in Fig. 2, which in fum are slectrically connected
to an electrical power dispensing system 30,

{00241 The solarpanel 70in Fig. 4 may be set at various angles relative to the uppsr
surface 14 to increase the effectiveness of sclar radiation capture. The angle formad
between the upper surface 14 and the solar panel 70 may be varied by varying the
length of supports 72 which extend between the non-hinged edge of the solar panel and
the upper surface 14. For example, the supports 72 for the solar pane! 70 may be
provided by cables extending {0 anchors 74, it is appreciated that these supports 72
may be flexible or rigid, and may have varying lengths which are adapted o set the
solar pansl 70 at different angles relative to the upper surfacs 14, which angies include,
acute, obtuse, and right angles. itis also appreciated thal more than one movable solar
panst 70 could be usad, and a single panslis shown in Fig. 4 for illustrative purposes
only.

{0025]  Ina still further allernative embodiment, shown in Fig. §, a sclar panel 70 may
be movably aftached to the mobile charging portion 12 side surface 18 or along an edge
formed between the side surface 18 and an underside of the mobile charging portion so
as to be movable relative to the side surface. For example, the solar panel 70 may be
attached to the edge formed between the side surface 18 and the underside of the
mobile charging portion by one or more hinges. Like the Fig. 4 embodiment, either

side, or both sides of the solar panel 70 may include solar cells adapted fo capturs solar

A
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radiation and convert it to electrical energy. The solar panel 70 may be provided in
addition to othser solar panels, or alfernatively, in sy of such other solar panels. The
solar panel 70 may be electrically connecied to the one or more batteries 20, lustrated
i Fig. 2, which in turn are electrically connected to an electrical power dispensing
systemn 30.

(00281 The solar panel 70 In Fig. 5 may be set at various angies relative o the side
surface 18 t0 increase the effectiveness of solar radiation capture. The angle formed
between the side surface 18 and the solar panel 70 may be varied by varying the length
of supports 76 which extend bstween the non-hinged edgs of the sclar panel and the
ground. For example, the supports 76 may be provided by variable length posts. itis
appreciated that these supports 76 may be Tlexible {ie., when extending between the
solar pane! 70 and the mobile charging porlion 12), or rigid, and may have varying
iengths which are adapted to set the solar panei 70 at different angles relative to the
side surface 18, which angles inciude, acute, obtuse, and right angles. It is also
appreciated that more than one movable solar pans!l 70 could be used, and a single
panel is showry in Fig. 5 for llustrative purposes only.

{00271 With reference to Figs. 4 and 5, itis also appreciated thatl the length of the
supports 72 and 76 could be automatically varied, for example using elecirically
powered devices such as bul notlimited to wenchas or jacks fo oplimize solar radiation
capture over a period of time or throughout the courss of a day.

[0028] As will be understood by those skilled in the art, the invention may be
embodied in other specific forms without departing from the spirit or essential
characteristics thereof. The functional elements and method steps described above are
provided as iflustrative examples of one technigue for implementing the invention; one
skiiled in the art will recognize that many other implementations are possible without
departing from the present invention as recited in the claims.  Accordingly, the
disclosure of the present invention is intended to be lusirative, but not limiting, of the
scope of the invention. It is infended that the present invention cover all such
modifications and varialions of the invention, provided they come within the scope of the

appended claims and their equivalents.
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WHAT IS CLAIMED IS
1. A mobile electric charging system incorporated into an over-highway vehicle,
said system comprising:

an over-highway vehicle including outer surfaces;

one or more solar power generating paneis attached to af least one over-
highway vehicle cuter surface;

one or more batteries elecirically connected {o the one or more solar panels, said
one or mora batteries disposed in or on the over-highway vehicle; and

an electric power dispensing system connected to the one or more batiteries,
said electric power dispensing system being disposed in or on the over-highway

vahicle.

2. The mobile electric charging system of claim 1, further comprising:
a cormmunication system connected {o the over-highway vehicle, said
communication system adapted to transmit a data signal indicating a location of the

mobile eleclric charging system.

3. The mobile electric charging system of claim 2, wherein the communication
system is further adapted o receive a recharging reguest data signa!l associated with
an slectric vehicle, and transmit a data signal indicating an ability to serve the

recharging requeast in response {o receipt of the recharging request data signal,

4. The mobile electric charging system of claim 3, wherein the communication
system is further adapted to identify the eleclric vehicle associated with the recharging
request dala signal, determine whether the slectric vehicle is authorized to be
recharged, and transmit & data signal indicating whether the electric vehicle is

authorized o be recharged.

5. The maobile slectric charging system of claim 1, wherein the one or more solar

power generating panels includes a solar power generating panel movably attached to;
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a mobile charging portion upper surface, a mobile charging portion side surface,
along an edge formed between the upper surface and the side surface, or an edge

formed between the side surface and an underside of the mobile charging portion.

8. The mobile electric charging system of claim 5, wherein the solar power
generating panel is movable to be sst at various angles relative to the upper surface or

side surface.

7. The mobile electric charging system of claim §, further comprising a device for
automatically varying the angle between the sclar power generating panel and the

upper surface or side surface to optimize solar radiation capture over a period of time.

8. The mobile electric charging system of claim 1, further comprising a wifi

communication device powered by the one or more sclar power generating panels.

8. The mobiie electric charging system of claim 1, further comprising an elsctric

sign powered by the one or more solar power generafing panels.

10, The mobile electric charging system of claim 1, further comprising a
communication and computer system adapted to

determine a location of the mobile electric charging system;

fransmit a data signal indicating the location of the mobile electric charging
system;

receive a data signal indicating a request to recharge by an eleciric vehicle;

raceive g data signal indicating the identity of the electric vehicle;

identify the slectric vehicle,

determine the authorization of the electric vehicle fo recharge at the mobile
glectric charging system; and

fransmit a data signal indicéﬁng the guthorization of the electric vehicle to

recharge.
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1. A method of recharging an electric vehicle using 8 mobile eleclric charging
system, comprising:

determining a iocation of a mobile electric charging system using an electrically
powered location mechanism,

transmitting a data signal indicatling the location of the mobile electric charging
system to a communication device associated with the elechic vehicls using a
fransmitter associated with a communication network;

receiving a data signal indicating a request to recharge by the slectric vehicle
over the communication network

receiving a data signal indicating the identity of the electric vehicle over the
communication network;

identifying the electric vehicle using a computer associated with the mobile
electric charging system;

determining the authorization of the electric vehicle to recharge at the mobile
electric charging system based on the identity of the electric vehicle, using the
computer; and

ransmitiing a data signa!l indicating the authorization of the electric vehicls to

recharge to the communication device associated with the slectric vehicle.

12, The method of claim 11 further comprising transmitting a data signal indicating

an amount of recharge available for the electric vehidle.

13, The method of claim 11 wherein the data signal indicating a request to recharge
is autornatically generated by the communication device associated with the electric

vehicle in response to 3 level of battery charge falling below a predetermined level.

14.  The method of claim 11 wherein the data signal indicating a request to recharge

indicates an amount of recharge neaded or desired.

15, The methed of claim 11 further comprising fransmitting 2 data signal indicating a

time at which recharging is available for the electric vehicle.
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18. The method of claim 11 further comprising transmitting a data signal indicating

cost information for recharging.

17.  The methed of claim 11 further comprising transmitting a data signal providing an

access code 1o obtain recharging.

18.  The method of claim 11 further comyprising:

providing a movable solar power generating pansl as part of the mobile electric
charging system; and

automatically varying the position of the movable scolar power generating panel to

optimize solar radiation capture.

10
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Common Technical Features:
The only technical feature shared by Groups | and Il that would otherwise unify the groups, is a mobile vehicle charging system.
However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is disclosed

by US 6,114,834 A (Parise).
Parise discloses a mobile vehicle charging system (abstract).

As the technical feature was known in the art at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

Therefore, Groups |-l lack unity under PCT Rule 13.
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