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REMOTE CHARGING SYSTEM FOR A
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. provisional
application Ser. No. 60/046,027 filed May 9, 1997,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to a charging
system for a battery. In particular the present invention
relates a remote charging system for electric and hybrid
electrie vehicles.

2. Prior Art

There have been numerous attempts and initiatives estab-
lished for next generation land based vehicles, Some pro-
grams have set goals for vehicle mileage of 80 miles/gal and
greatly reduced vehicle emissions based on today’s stan-
dards. Federal and local governments have placed limils on
emissions and well as standards for fuel consumption. Even
with regenerative braking energy, a hybrid electric/internal
combustion vehicle will be pressed 1o meet these goals, A

wireless method of transmitting electrical energy to vehicles ™

would help 1o overcome present obstacles.

One of the major causes of smog today is the use of cily
buses for public transportation. Diesel and gasoline driven
buses spew out tons of pollutants daily. Utilization of buses
powered by electricity would eliminate this source of pol-
lution from our cities. To date, the most reliable electric
source has been overhead tethered line or on-ground tracks.
But these greatly reduce the convenience of route changes
and are at the mercy of small traffic pattern changes which
can cause traffic tie-ups. The ideal electric bus would have
a completely mobile energy source, such as a batiery pack.
But the limited range of a battery powered vehicle has
diminished its use to only specific cases.

In large cities a single battery pack, consisting of several
standard 12- or 24- voll batleries, provides for driving an
all-electric bus one or two route cycles before the vehicle
must be pulled out of service for either an expensive battery
pack replacement to allow the batiery unit time to be
recharged while the vehiele is put back on the road imme-
diately with a fresh battery pack; or taken completely out of
commission while the battery unit is being charged on the
vehicle. Recharging the battery pack can be a four-or five-
hour process, Therefore an all-clectric, completely mobile

city bus service is cumbersome to run and maintain, difficult

to meet schedules and expensive to operate.

Originally wireless power iransmission syslem was pro-
posed 1o augment the exisling system of electrical conduc-
tors that are used to move large quantities of electrical power

over long distances. In the mid-1960s a system was pro- 3

posed to convert large quantities of solar energy into an
epergy beam that could be transmitted from outer space to
the surface of the earth through satellite transmissions. Once
on carth the energy beam would be converted back to a
usable voltage form that would be pumped into the existing
electrical energy distribution grid. Several transmission fre-
quencies of the energy spectrum have been considered to
minimize the energy loss from the beam as it travels through
the atmosphere, such as radio frequency (RF), laser, and
optical frequency (OF). For the RF energy beam, atmo-
spheric altenuation is a minimum up to 4 Ghe, even during
a heavy rainstorm. Other windows of transmission exist at
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35 Ghz and 94 Ghz. Systems designed to operate at these
relatively high frequencies have the added advantage of
operating at smaller apertures wherein the transmitting
antenna and the receiving antenna can be smaller. Such
systems have been considered for transmission distances of
kilometers in conjunction with satellites in low carth orbit or
geosynchronous orbit, transmitting 1o the surface of the
carth. Transmilting from space 1o the surface of the earth
also eliminates laser beams from traveling long distances in
the earth’s atmosphere.

A wircless remole system capable of transmilling at
distances of 200 to 500 meters is needed. With these
relatively short distances, while taking into account addi-
tional power requirements for atlenuation in the carth’s
atmosphere, many more RF bands become available, as well
as the viability of transmitling energy via laser beam. Laser
energy beam techoology also has the advantage of having
relatively small transmitting and receiving antennac. What is
needed is a remote charger system for an electric vehicle
which replaces the current internal combustion engine,
reduces emissions problems, and which enables the electric
vehicles to have full mobility. There is also a need for a
vehicle remote charge network which can be installed with
minimum impact on exisling streets and is expandable from
public transportation vehicles to private all-electric vehicles.

SUMMARY OF THE INVENTION

The above-discussed and other drawbacks and deficien-
cies of the prior art are overcome or alleviated by the
Remote Vehicle Charging System of the present invention.

The Remoie Vehicle Charging System of the present
invention utilizes a wireless power transmission network to
charge on-board clectrical energy storage systems. The
network of the present invention will be established on
existing power line and telephone poles or new stand-alone
poles for use in conjunction with the exisiing poles. Radio
frequency (RF) wavelengths such as a microwave or a
millimeterwave system or optical frequencies (OF), a laser
based system, are examples of wireless energy transmission
systems of the present invention. The remote vehicle charg-
ing system of the present invention includes logic devices
for controlling power transmission unit’s and coded signals
from translocators for control and billing of the charging

s operation. A translocator mounted 1o vehicle sends a coded

signal 1o a pole mounted power transmission unit. The
power 1Ir. ission unit tr: its electrical energy 1o an
antenna mounted on the vehicle via a wircless energy beam.

The electric vehicle receives pulsed remote charging for
intervals of a few seconds up 1o several minutes as it comes
within range of each power transmission unit located along
its route. The antenna is mounted in the wvehicle with
transmitiers and the power transmission unil’s having beam
aiming devices are strategically positioned along the route
the vehicle travels.

The above discussed and other features and advantages of
the present invention will be appreciated and understood by
those skilled in the art from the following detailed descrip-
tion and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings wherein like elements are
numbered alike in the several FIGURES:

FIG. 1 is a schematic illustration of an electric vehicle
incorporating the remote charging system of the present
invention;
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FIG. 2 is a schematic illustration of a hybrid electric
vehicle incorporating the remote charging system of the
present invention;

FIG. 3 is a graphical illustration of an embodiment of the
present invention incorporated in an urban setting.

FIG. 4 is a graphical illustration of another embodiment
of the present invention incorporated in an urban seiting.

FIG. 5 is a graphical illustration of an embodiment of the
present invention incorporated in an rural setting.

FIG. 6 is a graphical illustration of an embodiment of a
translocator in a vehicle.

FIG. 7 is a graphical illustration of a satellite incorporat-
ing a power (ransmission unit according to the present
invention.

FIG. TA is a perspective view in partial section of a
reclenna and solar antenna according lo the present inven-
tion.

FIG. 8 is a perspective illustration of a power transmission
unit incorporaling a point of purchase device.

FIG. 9 is a side view of a power transmission unil installed
in a garage.

FIG. 10 is a end view of an embodiment of the power
transmission unil installed in a garage.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1 there is shown an electric vehicle and
system employing the remote charging system of the present
invention. Remote charging system 1 includes clectric
vehicle 2 having receiving antenna 3 and translocator 4,
power transmission unit 20 mounted to pole 21 having
receiver/transmitter 22, Vehicle 2 includes power control

system 10 having energy beam receiver 11, energy beam :

guidance signal 12, energy storage unit 13, operator control
14, motor control unit 15, power usage monitoring device
16, regenerative braking device 17, and electric motor 18.
The power transmission unil is a stationary unil electrically
connecled to the existing electric power grid (not shown).
The power transmission unil includes circuitry to condition
and send wireless power transmission beam 5. As vehicle 2
travels the roadway translocator signal 6 is transmitted from
the translocator. The power transmission unit includes a
tracking unit (not shown) capable of detecting the presence
of the translocator signal and tracks the location of the
wvehicle. The power transmission unit receives the translo-
cator signal and locks onto the progress of the vehicle. The
power transmission unit then transmits wireless power trans-

mission beam § to antenna & while following the path of the 3

vehicle until translocator signal 6 is lost or interrupted.
Referring to the power control system schematic in FIG.

1 shows the operation of the charging system of the present

invention. Energy beam guidance signal 6 is sent out by the

translocator 1o the power transmission unil, The power s

Iransmission unil in turn transmits energy beam 5 1o antenna
3 where it is conditioned by energy beam receiver 11 into a
usable power form. The power is then transmitied by
receiver o energy storage device 13. It is contemplated that
energy storage device could advantageously be in the form
of a flywheel, a battery, a capacilor or other rechargeable
type of energy storage device. In an embodiment of the
present invention energy storage device 13 is a lead-acid
battery. Electrical energy from the energy slorage device is
used o operate the various electrical components on-board
the vehicle. Motor control unit 15 coordinates the flow of
clectrical energy from the energy storage device to electric
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motor 18 which is used to drive the wvehicle. The motor
control unit also controls the flow of energy from regenera-
tive braking system 17 to the energy storage device. The
regenerative braking system converts the energy generated
from slowing and stopping the vehicle into electrical energy
and transmits the energy to the motor control unit. The motor
control unit monitors the amount of energy consumed by the
vehicle as well as the amount of energy transferred 1o the
vehicle. The motor control unit also controls the distribution
of energy between the regenerative braking system, the
motor, and the energy storage unit. The motor control unit
further provides energy consumption data 1o power usage
moniloring unit 16. Operator control 14 is the operator
interface and utilized by the driver of the vehicle in similar
fashion to that of prior art vehicles.

The power transmission unit receives the translocator
signal and transmits the energy beam to the vehicle. The
energy beam is received by the vehicle’s power receiving
antenna and the energy is transmilted to the energy storage
device as required. IF the energy storage device is com-
pletely recharged, the translocator signal is shut down, and
there is no transfer of energy.

Referring to FIG. 2 there is shown the present invention
incorporated in hybrid vehicle 7. Hybrid vehicle 7 includes
internal combustion engine 12. The hybrid vehicle functions
similar to that described herein above. The inclusion of the
internal combustion generator allows for the vehicle to be
operated for longer periods before being charged remotely
as in cases where a power transmission unil is nol encoun-
tered. When the motor control unit senses that the level of
energy in the energy storage unit is below a predetermined
level the imternal combustion generator is operated using
fossil fuels to generate electrical energy which is in turn
supplied to the mator control unit for storage or consump-
tion.

Referring to FIG. 3 there is shown a public transportation
system utilizing an embodiment of the present invention.
Bus 8 is shown stopped at corner 23 of a typical city street
which includes power transmission unit 20. The bus includes
the power control unit described herein above. While
stopped for discharging and loading passengers translocator
4 transmils a signal intercepied receiver transmiller 22
which transmits wireless power transmission beam 5 to
antenna 3. In this typical operation there is no interruption

s of service 1o the bus or passengers. The energy storage unit

of the bus is recharged at each such street corner including
a power transmission unit. The benefit over many prior art
systems is also illustrate in FIG. 3. Because cars are parked
at the curb there would be no possibility for a curb mounted
charging system, such as induction systems, 1o charge the
storage unil of the bus. With the embodiment described the
storage unit of the bus is charged by the power transmission
unil al any location within range of the wireless power
transmission seam. FIG. 4 shows three city buses located
near street comer 23. In this embodiment all three buses are
having their energy storage systems recharged while they are
in the intersection. The power transmission unit 20 includes
multiple receiver/transmitters 22, three in this embodiment
to simultaneously recharge the siorage units of multiple
vehicles,

An embodiment of the present invention includes a power
transmission unit having the capability of transmitting mul-
tiple power transmission beams from a single receiver/
transmilter. In another embodiment the translocator signal
from a vehicle would be coded 1o identify the vehicle. The
identification of the signal allows the power transmission
unit to track a vehicle and trade signals among receiver/
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transmitters to minimize interferences and crossing of
energy beams. In addition, coded translocator signals allow
user identification to electrical power companies for billing
purposes.

In the setting shown in FIG. 3 any one of the three buses s

could change position with any of the other buses and there
would be no difference as far as epergy beams are con-
cerned. The first bus that arrives in range of the power
transmitting unit has its translocator signal locked onto by
one of the power energy beam transmitters. The second bus
that arrives in range of the power transmitting unit has its
translocator signal locked onto by the next available power
beam, and so on. A priority system can be set up so that the
beams are activated in a particular order, and the order can
be rotated so that all transmiiting units obtain the same
amount of usage time. With the individual translocator
signals coded il the beams cross one another’s path, the
transmitting units will not get confused and follow the
wrong vehicle. It is anticipated that transmitter circuitry
would trade translocator beams and hence power beams 1o
eliminate the destructive interference that may occur
between power beams if they cross for too long a time.
Referring to FIG. § there is shown a remote charging
system of the present invention incorporated into a typical
rural street setting 24. Electric car 9 includes the power

control unit of the present invention described herein above. 2

As the car and bus pass power transmission unit 20 trans-
locator signals 6 are received by receiver/transmitters 22
which in turn transmit wireless power transmission beams 5§
to the two vehicles. The beam transmissions continue until

the vehicles are either fully charged, at which time the ;

translocator signal will be interrupted, or the vehicle travels
beyond the range of the power transmission unit. Pole 21 is
illustrated as wooden however it is contemplated that the
poles could advantageously be comprised of metal or fiber
reinforced composite materials.

Shown in FIG. 6 is an embodiment of translocator energy
unit 30 of the present invention as incorporated in dashboard
31 of a private ¢lectric vehicle. It is contemplated that the
translocator energy units would be electrically replenishable
meters operably connected 1o the translocator of the vehicle
which could be removed and installed by vehicle operator
32, It is contemplated that the wehicle operator would
remove the translocator energy unit form the dashboard and
deliver it to consumer outlet 33. Vehicle operator would
remil payment to the consumer outlel corresponding 1o a
certain amount of wireless energy . The consumer outlet
would electrically replenish the translocator to a level cor-
responding to that amount of energy. With the charged
translocator unit reinstalled in the vehicle the translocator

will transmit a signal and the vehicle will receive the s

wireless power transmission beam from power transmission
unit’s until the corresponding amount of energy in the
translocator energy unit is exhausted. The translocator
epergy unil also includes metered readout 34 which corre-

sponds 1o the level of epergy unils remaining in the unit s

before replenish is exh 1. Also shown in FIG. 6 is
energy storage meter 35 which is a graphical readout cor-
responding to the level of charge remaining in the energy
storage unit. By way of example in an embodiment the
amount of energy available to the electric vehicle would
allow it 1o travel 400-500 miles, the equivalent of about one
tank of gasoline in typical internal combustion driven pas-
senger vehicle. An operator would be able to replenish the
translocator energy unit with 400-500 miles worth of power
transmission unit energy transmission.

Referring to FIG. 7 there is shown a power transmission
unit of the present invention located on satellite 36 for
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remote vehicle travel in rural parts of the country. The
all-electric vehicle 9 would have the mobility of any internal
combustion engine vehicle, and the range (distance between
translocator recharge) can be extended well beyond any
gasoline [uel tank.

Shown in FIG. TA is combinalion receiving antenna 37,
The combination receiving includes rectenna 38 and
solar panel 39. The rectenna is positioned in the upper
surface of the combination receiving antenna and is com-
prised of a rectifving antenna to capture and absorb wireless
power energy lransmission in the form of RF energy beams.
By contrast the solar panel is mounted in the lower portion
and adapted to capture and absorb wireless power energy
transmission in the form of a laser energy beams. The
rectenna is essentially transparent to the laser beam; thereby
allowing the electric vehicle to receive either type of energy
beam. Because of the narrow bandwidth of laser energy the
combination antenna may be advantageously suited to city
use.

FIGS. 8 and 9 show two of the possible methods for
charging the energy storage unil in the vehicle when the
vehicle is not in use. Point of purchase power transmission
unit 40 includes control 41. The operator of vehicle 9 would
exchange currency in the form of cash or electronic transfer
with control unit 41 corresponding 1o a preselected amount
of electrical energy. While parked in proximity to the point
of purchase power transmission unit wireless power energy
transmission 5 would recharge the energy storage unit in the
vehicle. In a similar fashion FIG. 9 shows clectric vehicle 9
in garage 42. Shown is power transmission unit 20 installed
above the vehicle. Charging of the vehicle would occur
while parked in proximity with the power transmitting unit.
It is contemplated that there also may be a power transmis-
sion unit mounted oulside the garage to charge a vehicle
parked in the driveway. FIG. 10 shows a garage 42 where
two vehicles may be charged by a single power transmitting
unit 20 centrally located in the garage. Reflecting mirrors 43
are mounied above each wvehicle’s receiving antenna to
direct the power beam from the power transmilier to the
receiving antennae without need for a translocator signal. In
addition the power transmission unit operated as described
would not required the sophisticated tracking and locating
capability of those described carlier. It is contemplated that
the wehicles would be charged sequentially or simulta-
neously.

Although reference is given specifically to microwave,
millimeterwave and laser wireless energy beams, these do
not preclude the use of any other type of wircless energy
beam that may be developed. The feasibility of electron
beams, ion beams and other technologies are also contem-
plated in a wireless power transmission network utilized in
the vehicle remote charge system.

Currently the distance that an all-electric vehicle can
travel between charges with, for example, a battery pack as
the energy storage unit, is 80-100 miles. This is the range the
vehicle could travel if it did not encounter a power trans-
milting unil to recharge the vehicle’s energy slorage unit.
But as the system grows, and there are more power trans-
milting units along the road to maintain the vehicle charge,
the available range in the storage pack becomes less of an
issue. The energy that is stored on-board the vehicle pro-
vides adequate reserve to move about freely between charg-
ing units, The power transmilting units are constantly top-
ping off the reserve stored energy in the vehicle so that the
vehicle can maintain this free movement.

Until power transmitting units expand into rural areas, a
hybrid vehicle as described herein above would ease the
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transition between a typical internal combustion engine
vehicle and all-electric vehicle. Electric vehicles would have
small gasoline-driven generators that would starl automati-
cally to recharge the energy storage unit if a power trans-
milting unil were not encountered for some distance. 1f
enough power transmitling unils passed to charge the energy
storage unit, then the gasoline-driven generator is never
started or used.

An example of the operation of an embodiment of the
present invention is that of a bus. For illustration purposes
it is contemplated the bus is an all-clectric by operating in a
mass lransportation system that has the mobility of a current
transportation systems having an internal combustion engine
as the mode of power. Consider a 46 passenger, public
transportation vehicle, baving a mass of 15,000 kg and a 195
kW (277 hp) electric motor. For city traveling, consider
power transmilting units to be every 1 km. In certain
embodiments for a busy downtown street it is contemplated
that there may actually be a power transmission unit placed
every 200 to 300 meters, but for this example 1 km will be
used. It is assumed that the bus to be travels at 55 km/h (35
mph) and a power transmitting unit to would have visibility
of the bus 150 m prior to the power transmission unit and
150 m after the power transmission unit. That is, the power
transmitting unit has visibility of the bus for 300 m and can
charge the onboard energy storage unit for 19.64 seconds.

The amount of energy that can be transferred via wireless
power transmission is approximately 450 kW. The efficiency
of such energy transmissions has been estimated 1o be about
76%. Therefore, for this example, a conservative value of
150 kW will be received and stored in the energy storage
unit of the bus. At 55 km/h, the energy storage unit will
receive 0.8182 kW-h of the recharge energy as it passes the
power transmitling unit. Although the bus has a full power
capability of 195 kW, when the vehicle is traveling at 55
km/h, it utilizes about 35 kW, With the power transmiiting
units every 1 km, the bus will consume 0.6364 kW-h of
energy. That is 22.2% less than can be theoretically supplied
by the power transmitting unil. Therefore the bus would not
have to receive electrical power from the power transmilting
unit the entire time between units if the elecirical storage
unit on the bus were fully charged at this junction of time.

Now consider the bus making a stop for passengers. To
accelerate the vehicle from a dead standstill to 55 km/h,
consider the bus to use 175 kW. The bus will have to pause
about 25 seconds to allow passengers to enter and exit the
bus, and all the time the bus is standing still, the power
transmitting unit can be charging the electrical energy stor-
age unit. Allow the bus 10 seconds to accelerate up to speed.
From the time the bus comes into view of the power
transmilling unit, stops for passenger movement, and then
leaves the bus stop, 1.4583 kW-h of energy is added to the
bus’s energy storage unit. To accelerate the bus up to 55
km/h, and travel 1o the next power transmitting unit, the bus

consumes 0.9316 kW-of energy. Again, this is considerably s

less than was added to the system at the previous stop.
Therefore the vehicle energy storage unit would not have to
receive energy the entire time at the stop if it had already
been elose 1o full charge.

In another example an urban vehicle or privale passenger
car will be considered. For the urban seiting, it can be
assumed that power transmitting units are located every b
2km. The urban vehicle will be about 750 kg with a 28 kW
(40 hp) electric motor. Traveling at 55 km/h (35 mph) the
wvehicle will require about 4.9 kW of electric power. Again,
with the power transmitting unit’s line of sight of the vehicle
being 300 m, the energy storage unit will receive 0.8182
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kW-h of recharge energy. The vehicle will consume 0.1779
kW-h of energy traveling at 55 km/h with 2 km between the
power transmitting units. This is 78.3% less encrgy used
than is theoretically available from the power transmitting
unit.

Now consider an urban vehicle traveling at 105 km/h (65
mph) on the highway. The vehicle will require about 17.5
kW of power to travel at this speed. When passing a power
transmitting unit, the urban vehicle will receive 0.4286
kW-h of energy added 1o the electrical energy storage unit.
With the power transmitting units 2 km apart, the vehicle
will consume 0.3328 kW-h of cnergy between possible
charging to the electrical energy storage unit on-board the
vehicle. This is 22.4% less than can be theoretically added
via the wireless power transmission network.

The electric public transportation system proposed here
will eliminate many of the problems associated with internal
combustion driven systems. Buses will be sent out on their
routes with convenient in-route charging. There will be
minimum route changes to accommodate vehicle recharg-
ing. The buses will have full mobility and can avoid any
traffic tic-ups caused by tethered or tracked vehicles.

While preferred embodiments have been shown and
described, various modifications and substitutions may be
made thereto without departing from the spirit and scope of
the invention. Accordingly, it is to be understood that the
present invention has been described by way of illustration
and not limitation.

What is claimed is:

1. A remote charging system for an electrical encrgy
slorage unil comprising:

a translocator operably connected to the electrical energy
storage unit and capable of transmitting a coded signal
corresponding to a location of the elecirical energy
storage unit;

a power transmission unit operably connected to a power
source capable of receiving the coded signal and further
capable of transmitting a wircless power signal to the
location of the electrical energy slorage unit;

a receiving antenna adapted to receive the power signal
and operably connected to transmit the power signal 1o
the electrical energy storage unit; and

a logie device capable of determining a level of charge in
the electrical storage unit, capable of activating the
translocator when the level of charge is less than a
predetermined level, and capable of deactivating the
translocator when the level of charge is greater than a
predetermined level.

2. Aremote charging system as set forth in elaim 1 further

comprising:

the coded signal further corresponding to an identity of
the vehicle;

the power transmission unil is capable of recognizing the
identity of the vehicle and recording an amount of
electrical energy transmitted to the vehicle.

3. A remote charging system for an electrical energy
storage device disposed within a vehicle having an electric
motor for propelling the vehicle, a regenerative braking
system for converting braking energy to the electrical
energy, a power usage moniloring syslem, an operator
conirol, and a motor control sysiem, the remote charging
syslem comprising:

a translocator fixedly attached to the vehicle and operably
connected to the electrical energy storage device and
capable of transmitting a coded signal corresponding to
a location of the vehicle;
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a power Ir ion unit operably connected 1o a power
source capable of receiving the coded signal;

the power transmission unil having a tracking circuitry
capable of transmilting a wireless power signal 1o the
location of the vehicle;

a receiving antenna fixedly aitached to the vehicle and
adapted 1o receive the power signal and operably
connected to transmil the power signal to the electrical
energy slorage unit;

the operator control capable of transmilting a function
signal corresponding to an operation of the vehicle;

the motor control unit adapted to reccive the function
signal, receive electrical energy from the regenerative
braking system, and adapted to receive energy from the
electrical energy storage device; and

the motor control unit operably connected 1o the electric
motor and the electrical storage system and capable of
controlling the electric motor and transmitling energy
to the electrical storage system.

4. Aremote charging system as set forth in claim 3 further
comprising a logic device capable of determining a level of
charge in the electrical storage unit, capable of activating the
translocator when the level of charge is less than a prede-
termined level, and capable of deactivating the translocator
when the level of charge is greater than a predetermined
lewvel.

5. Aremote charging system as set forth in claim 3 further
comprising;

the vehicle having an internal combustion driven electri-
cal generator for transmitting electrical energy to the
energy storage device;

a logic device capable of determining a level of charge in
the electrical storage unit, capable of activating the

translocator when the level of charge is less than a ~

predetermined level, and capable of deactivating the
translocator when the level of charge is greater than a
predetermined level; and

the logic device capable of activating the generator when

the level of charge is less than a predetermined level
and deactivating the generator when the level of charge
is greater than a predetermined level.

6. A remote charging system as set forth in claim 3
wherein the antenna having an upper portion and a lower
portion further comprises:

a rectifying antenna disposed in the upper portion capable

of receiving and absorbing the power signal in a radio
frequency bandwidth;

a solar panel disposed in the lower portion capable of 3

receiving and absorbing the power signal in a laser
frequency bandwidih; and

the rectifying antenna adapted to allow the laser fre-
quency power signal 1o pass therethrough.

7. The remote charging system as sei forth in claim 3 3

wherein the power transmission unit is mounted 1o a satellite
positioned in a low orbit above the earth.

8. Aremote charging system as set forth in claim 3 further
comprising:
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a translocator control unit removably mounted within the
vehicle and capable of receiving an electronic code
corresponding 1o a predetermined amount of energy;
and

the translocator control unit operably connected 1o the
translocator and capable of activating the translocator
until the electronic code is depleted.

9. Aremote charging system as set forth in claim 3 further
comprising a point of purchase controller operably con-
nected to the power transmission unit and capable of oper-
ating in electronic currency exchange with an operator to
conirol the amount of ¢lectrical energy transmitted to the
vehicle by the power transmission unit.

10. A remote charging system as sel forth in claim 1
further comprising:

a logic device operably connected to the plurality of
power transmitting units capable of identifying a
vehicle from the coded signal and recording the identity
of the vehicle and an amount of electrical energy
transmitted to the vehicle;

the logic device capable of controlling the transmission of
the power signal to a plurality of vehicles according to
a predetermined priority scheme.

11. A remote charging system as sel forth in claim 3
wherein the power usage monitoring system includes a
metered readout corresponding 1o a level of charge of the
clectrical energy storage device.

12. A remote charging system for a plurality of electrical
energy slorage devices having a translocator operably con-
nected 1o the electrical energy storage device and capable of
transmitting a coded signal corresponding to a location and
an identity of the electrical energy storage device, a receiv-
ing antenna adapted to receive a wireless power signal and
operably connected to transmit the power signal to the
electrical energy storage unil, the remote charging syslem
comprising:

a power lransmission unit operably connected to a power
source capable of receiving the coded signals and
further capable of transmilting a separate wireless
power signal to the locations of the electrical energy
storage devices.

13. A remote charging system for a plurality of electrical

energy storage devices having a translocator operably con-
neeted 1o the electrical energy storage device and capable of

5 transmitting a coded signal corresponding to a location and

an identity of the electrical energy storage device, a receiv-
ing antenna adapted to receive a wireless power signal and
operably connected to transmil the power signal to the
electrical energy storage unit, the remote charging system
comprising;

a plurality of power transmilting units having a transmit-
ling range operably connecled to a power source
capable of receiving the coded signals and further
capable of transmilling a separate wircless power signal
1o the locations of the electrical energy storage devices
positioned within the range of the power transmitting
units,
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