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VEHICLE SAFETY AND POWER
GENERATING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

One or more embodiments of the present invention relate
to a vehicle safety and power generating system.

2. Description of the Related Art

For vehicles, safety 1s one of important 1ssues for saving,
drivers and passengers, and therefore some large buses
especially sightseeing buses have an additional rear axle
assembly with two extra wheel and tires located 1n the back
ol a main rear axle assembly to enhance safety.

Further, the government has new green energy policies
and trillions of dollars in budget, but green energy produc-
tion 1s limited 1n the current technologies to cover billions of
vehicles.

Further, one of core problems of electric vehicles 1s of a
“quick charger.” For a quick charge purpose of the electric
cars, a high voltage (e.g., DC 800-900 volts) 1s required, but
providing such high voltage to electric cars 1s not cost
cllective, and 1s not permitted 1n residential zones.

SUMMARY OF THE INVENTION

In consideration of the above problems, for saving the life
and property, one aspect of the present mvention 1s to
propose adding two extra rear wheel and tires to all vehicles.

Another aspect of the present invention 1s to provide an
advanced safety and self-power generating system to cover
the both purposes with little modification of a vehicle
structure.

Another aspect of the present invention 1s to provide an
800-900 DC voltage to electric vehicles with a rectifier for
the quick charger, and therefore they can be charged within
10-15 minutes.

Another aspect of the present invention i1s to provide a
generator 1n which new super conducting wires or graphene
with copper wires are selectively used as winding wires for
reducing the size and weight of the power generating system
by at least 50%.

Another aspect of the present mvention 1s to provide a
small power generating system having a small power gen-
erator and small tires 1nstalled on a shait and engaged with
at least one vehicle main wheel and tire, the small tires
rotating reversely with respect to the main wheel and tire, for
generating power while driving. The small power genera-
tor’s ratio can be 20 KW,

Another aspect of the present mvention 1s to provide a
large power generating system attached to a vehicle body
and having a long generator axle shaft and two tires attached
to the ends of the axle shaft, when driving the vehicle, the
two tires are 1n contact with the ground and rotate with other
tires at a same speed, the system including a large power
generator producing power and suppling the power to bat-
teries and capacitors, 1n which the batteries can be new
graphene synthetic batteries for a quicker charge selectively.
The large power generator’s ratio can be 60 KW.

As an embodiment of the present invention, a vehicle
safety and electricity generating system for a vehicle 1s
proposed. This system can include: a wheel and tire assem-
bly including a tire and a wheel rim; an axle shait connected
with the wheel rim; and a first generator, wherein the wheel

10

15

20

25

30

35

40

45

50

55

60

65

2

rim 1ncludes: a rim bed; an mner rnm tlange integrally and
continuously connected with the rim bed; and a rim pulley
integrally and continuously connected with and extended
from the inner rim flange, and wherein the rnnm pulley 1s
connected with the first generator through a belt.

The system can further include a second generator which
1s larger than the first generator in size and capacity, wherein
the axle shaft has a first portion directly connected to the
wheel rim and a second portion connected to the first portion
and the second generator, and wherein a diameter of the first
portion 1s larger than that of the second portion.

The second portion of the axle shaft passes through the
second generator and directly rotates the second generator
for generating electricity.

Further, at least one of the first and second generators 1s
connected to an automatic voltage rectifier, an automatic
frequency regulator, or a combination thereof.

Further, the vehicle can be an electric vehicle, and the
system 1s configured to generate electricity of 800-900 DC
volts so as to charge batteries of the electric vehicle, by using
the automatic voltage rectifier.

Further, the first generator includes a superconducting
wire or a graphene wire configured to increase conductivity
and reduce the weight and size thereof.

Further, the second generator includes a superconducting,
wire or a graphene wire configured to 1ncrease conductivity
and reduce the weight and size thereof.

Further, when the wheel rim rotates, the first and second
generators produce electricity charged to a battery of the
vehicle.

Further, wherein the vehicle has a front axle shaft assem-
bly disposed 1n a front portion thereot, a front-rear axle shaft
assembly disposed 1n a rear portion thereot, and a rear-rear
axle shaft assembly disposed adjacent to and 1n rear of the
front-rear axle shaft assembly, and the system 1s installed on
the rear-rear axle shalt assembly for safety of rollover
protection.

Further, the rim pulley includes a groove disposed on a
circumierence thereof, and the belt 1s coupled to the groove.

Further, the graphene wire can be a graphene with copper
composited wire, a graphene film composited wire, or a
carbon nanotube wire.

Further, the automatic frequency regulator controls 50-60
Hz when driving while driving.

As another embodiment of the present invention, a
vehicle safety and electricity generating system 1s proposed.
This system can include a wheel and tire assembly having a
tire and a wheel rim; a first generator connected to a shait for
generating electricity; a roller connected to an end of the
shaft and in contact with the tire, such that the roller rotates
with the tire 1 a reverse direction of the tire by friction
therebetween; an axle shaft connected to the wheel rim; a
second generator connected to the axle shaft for generating,
clectricity; and a rectifier connected to the first and second
generator for rectifying the generated electricity, wherein the
first and second generators respectively include a supercon-
ducting wire or a graphene wire configured to increase
conductivity and reduce the weight and size thereof.

Further, this system can include a coupling connected to
the roller shait at one end and the first generator at another
end, and configured to couple or decouple the roller shatt.

Further, the axle shait has a first portion directly con-
nected to the wheel rim and a second portion connected to
the first portion and the second generator, and wherein a
diameter of the first portion 1s larger than that of the second
portion.
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As another embodiment of the present invention, a
vehicle safety and electricity generating system for an
clectric vehicle 1s proposed. This system can include a wheel
and tire assembly having a tire and a wheel rim; an axle shaft
connected to the wheel nm; and a first generator connected
to the axle shaft for generating electricity and connected to
at least one of an automatic voltage rectifier, an automatic
frequency regulator, or a combination thereot to rectity the
generated electricity from an AC to a DC volt so as to charge
batteries of the electric vehicle, wherein the first generator
includes at least one of a superconducting wire, a carbon
nanotube (CNT) wire, a graphene and copper composited
wire, a graphene film composited wire or a graphene wire
configured to increase conductivity and reduce the weight
and size thereof.

Further 1n this system, the wheel rim includes a rim bed;
an mner rim flange integrally and continuously connected
with the rim bed; and a rim pulley integrally and continu-
ously connected with and extended from the inner rim
flange.

Further this system can include a second generator having,
a shaft connected to the rim pulley through a belt.

Further, the graphene wire can be a graphene with copper
composited wire, a graphene film composited wire, or a
carbon nanotube wire.

Further, an another embodiment of the invention, the
electric vehicle has a front axle shatt, a front-rear axle shaft,
and a rear-rear axle shaft disposed in rear of the front-rear
axle shaft, and the system is installed on the rear-rear axle
shaft of the electric vehicle for rollover prevention and
generating electricity for charging to the batteries.

Additional aspects will be set forth 1n part 1n the descrip-
tion which follows and, 1n part, will be apparent from the
description, or may be learned by practice of the presented
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying
drawings of which:

FI1G. 1 illustrate a side view of a vehicle power generating
system as one embodiment of the present invention;

FIG. 2 1s a rear view of the power generating system of
FIG. 1;

FIG. 3 1s a rear view of a vehicle power generating system
as another embodiment of the present invention;

FI1G. 4 15 a side view of a vehicle power generating system
as another embodiment of the present invention;

FIG. § 1s a top view of a vehicle power generating system
as another embodiment of the present invention;

FIG. 6 1s a perspective view of a vehicle rim as another
embodiment of the present invention;

FI1G. 7 1s a side view of a vehicle power generating system
as another embodiment of the present invention.

The features and advantages of the present invention will
become more apparent from the detailled description set
torth below when taken 1n conjunction with the drawings 1n
which like reference numbers indicate 1dentical or function-
ally similar elements.

DETAILED DESCRIPTION

Reference will now be made 1n detail to embodiments,
examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
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clements throughout. In this regard, the present embodi-
ments may have different forms and should not be construed
as being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by
referring to the figures, to explain aspects of the present
description. Terms used herein are for descriptive purposes
only and are not intended to limait the scope of the invention.
The terms “comprises” and/or “comprising’ are used to
specily the presence of stated elements, steps, operations,
and/or components, but do not preclude the presence or
addition of one or more other elements, steps, operations,
and/or components. The terms “first”, “second, and the like
may be used to describe various elements, but do not limit
the elements. Such terms are only used to classity one
clement from another.

FIGS. 1 and 2 respectively show a side and a rear views
of a vehicle power generating system of the present inven-
tion as one embodiment of the present invention. In particu-
lar, FIG. 1 shows the locations of small tires 30. There can
be three locations for the small tire 30 1n this embodiment as
a non-limiting and illustrative example. This system can use
at least one of the three tires 30. These small tires 30 can be
made of the same material as the large tire 10, such as
rubber, and are located such that the small tires 30 are 1n
contact and engaged with the large tire 10, and thus rotate
with the large tire 10 rotated by an axle shaft 26 when the
vehicle runs. The small tire 30 can be a rubber wheel tire,
metal wheel tire, or plastic wheel tire depending the vehi-
cle’s main wheel tires.

This system further includes a wheel and tire assembly
which 1ncludes a wheel rim 20 and the large tire 10. As an
example, 1n this embodiment, the large tire 10 1s of a rear
wheel and tire assembly of the vehicle, and at least one of
the three small tires 30 can be 1n close contact with 1t and can
be selectively or collectively located on the top, front and
rear sides of the large tire 10 as shown in FIG. 1. Preferably,
one small tire 30 can be installed on one of the top, front and
rear sides of the large tire 10. The small tire 30 can be a soft
roller with a circular and cylindrical shape, made of the same
material as the large tire 10, as they rotate with the large tire
10 1n friction. The inside of the small tire 30 can be solid or
hollow.

Reterring to FIG. 2, the vehicle power generating system
can include a small generator 40 fixed to an installation
bracket 41, which can be an alternator. The small generator
40 can be connected with the small tire 30 through a shaft
34. As an example, 1n this embodiment, the small generator
40 1s connected with the top small tire 30, through the shaft
34 which transiers the rotational force of the small tire 30 to
the small generator 40. Further, a coupling 35 connected
with the small generator 40 1s disposed between the shait 34
and the small generator 40, which 1s configured to couple or
decouple the shait 34 with the small generator 40. This
coupling 35 can be useful when replacing the small tire 30
without removing other parts of the system. Since the small
tire 30 rotates with the large tire 10, 1t rotates reversely
against the large tire 10 with the same linear speed, but an
RPM of the small tire 30 1s faster than that of the large tire
10, and thus the small generator 40 can produce electric
power more elfliciently which can be stored to a battery 60
of the vehicle.

This system as shown 1n FI1G. 2 can be a both side system,
having the same system as described on both sides. In FIG.
2, the system on one side 1s shown but the other side 1s not

shown. The one side system can be adapted for a low speed
RPM of 30 to 40 miles, and the other side system can be

adapted for a high speed RPM of 60 to 80 miles {for
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increasing power etliciency without a frequency regulator.
Also, the small generator 40 of one system can have 50 Hz,
and the small generator 40 of the other system can have 60
Hz, which can be installed separately on both sides.
Further, the RPM of the small generator 40 can be
adjusted by selecting the sizes of the small tire 30. Most of
power generating systems employ belts or gears to rotate
generators, but this system does not use such belts or gears.
As another embodiment, the small generator 40 can be a
vertical generator which looks like a bicycle light generator.
Now referring to FIG. 3, as another embodiment of the
present invention, a vehicle power generating system can
include the system of FIG. 2 as described above. That 1s, this
system as shown in FIG. 3 includes a first power generating
system which can include a left small tire 30 and a right

small tire 30, each being respectively connected with a left
shaft 34 and a right shaft 34, both of which are connected
with the small generator 40, through the couplings 35,
respectively. The small generator 40 can have its own shaits
on the left and rnight sides thereof, connected with the
couplings 35, respectively. As an embodiment, the diameters
of the generator shaits are smaller than those of the left and
right shaits 34.

Furthermore, the vehicle power generating system as
shown 1n FIG. 3 can include a second power generating
system 1n combination with the first power generating
system. The second power generating system uses the rota-
tion of the axle shaft 26 which 1s connected with the wheel
rim 20 of the rear wheel and tire assembly. In particular, the
second power generating system includes a large generator
50 which has a capacity of generating 60 KW as an example,
which 1s larger than the small generator 40 in capacity. The
large generator 50 1s directly installed on the axle shaft 26
at the central portion thereof. The axle shaift 26 can be
directly used as the generator shaft for rotating the large
generator 30 to generate electric power which can be stored
to the battery 60, and passes through the large generator 30.
Further, the axle shaft 26 has a diameter substantially larger
in a portion close and adjacent to the wheel rim 10 than other
portions thereof for safety of the vehicle, as shown in the
second power generating system of FIG. 3.

The first power generating system ol FIG. 3 1s smaller
than the second power generating system which 1s a large
system producing more power and used mainly in the
vehicle, such that the small first power generating system
can be an optional system used when needed more power for
the vehicle, and 1t can be set with a high speed 60-80 MPH
with 60 Hz when needed selectively.

The first small power generating system can help greatly
when uses braking. The both small and large systems can
weight 500 LBS to 1,000 LBS depending on power con-
sumption of the vehicle, and that weight can press down
with reversing forces, therefore 1t prevents a rollover when
turning curves just like a big sightseeing bus having a safety
system with 2 extra wheels. This system of FIG. 3 can be a
great safety feature as well as a system for generating power.

Referring to FIG. 4, as another embodiment of the present
invention, the power generating systems as described above
can be installed with an extra rear axle and/or rear wheel and
tire 70. That 1s, the system can be installed 1n a vehicle
having more than three axle shafts and six wheels such as in
wagons, large vans and some trucks.

This multi-purpose power generating system as described
above combines a safety system and a power generating
system, and can be installed on a long axle shaft and can be
attached to the main body of the vehicle.
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As another embodiment of the present invention, as
shown 1n FIG. 5, the system provides the most advanced
feature that 1s to produce the high voltage power for a quick
charge. This system includes a rectifier 80, such that it can
produce 800 to 900 DC volts by using the rectifier 80 and
charge electric vehicles quickly enough. This rectifier 80 can
rectify the AC generated by the generators 40 and 50 to DC
and boost a high output voltage. The rectifier 80 can be
disposed between the small generator 40 or large generator
50 and the battery 60, which can rectity the electricity
generated by the small generator 40 or large generator 50 to
produce the required power for the quick charge for most of
clectric vehicles 1in the market. As an example, the generator
(c.g., Kato™ engineering generator) 40/50 can generate
600-690 Volt AC, which can be rectified to 840-966 Volt DC
to charge the battery 60, such that a quick charge would be
possible for electric vehicles such as GM’s Hummer® and
Rivian®.

This system can be installed on a front or rear axle shait
which 1s a driven shaft, depending on the type of vehicle
whether 1t 1s a front or rear driven. For electric vehicles, this
system even can be installed on a driving axle shaft whether
it 1s front or rear or both. But, the preferable location of the
system 15 on the rear axle shaft as shown 1n the figures for
satety of rollover protection.

This power generating system has the generator 50 having,
a rotor and a stator built-in on the long axle shaft 26
connected to the both tires 10. When the system and extra
two tires are attached to the vehicle, 1ts weight and towing
road are increased, so that the system can require more
energy by about 10% more power (about 5-10 kwh), but 1t
can produce up to 100-400 kWh by for example Hummer®
V 1000 HP or Rivian® truck 750 HP, and both of the
model’s consumption 1s about 30-50 kw per 60 miles.

Furthermore, Pacific Northwest National Laboratory
(PNNL) and GM® jointly developed graphene wires, and
Texas Huston University also developed super conducting
low cost CNT doped wires. As another embodiment of the
present 1nvention, these new wires can be used for the
generators 40/50 so that the generator’s 40/50 weight can be
reduced by about at least 50% or more, and a quick charge
1s possible for electric vehicles 1n 10 minutes. Therefore, this
safety and power generating system as described above can
be applicable to many different kinds of electric vehicles
ciliciently for safety and environmental purposes with zero
€mission.

As another embodiment of the present invention, the
system as shown in FIG. 5 can be installed at factory at the
time of manufacture by automakers, but 1t also can be
installed at auto body shops or dealers after market. For the
alter-market customers, the selection of power generating
capacity of kilowatt can be set by vehicle makers depending
on power requirement.

Further, as another embodiment of the present invention,
the wheel rim 20 for a vehicle as shown in FIG. 6 which 1s
modified and improved from a conventional wheel rim,
includes a rim bed 21; an 1inner nm flange 23 integrally and
continuously connected with the nm bed 21; an outer rim
flange 22 integrally and continuously connected with the rim
bed 21, disposed on an opposite side of the inner rnm flange
23; and further includes a rim pulley 24 integrally and
continuously connected with and inwardly extended from
the 1nner rim flange 23.

As a non-limiting and 1llustrative example, the rim bed 21
can be a central portion of the rnm 20 and can define a well
thereof. The mnner rim tlange 23 1s integrally formed with the
rim bed 21. Also, the outer rim flange 22 is integrally and




US 11,046,178 Bl

7

continuously formed and connected with the rim bed 21,
disposed on an opposite side of the iner rim flange 23.

Furthermore, the rim pulley 24 1s integrally formed with
all of the inner nm flange 23, the rim bed 21 and the outer
rim flange 22. That 1s the rim pulley 24 is integrally and
continuously connected with and inwardly extended from
the mmner rim flange 23. This rim pulley 24 1s not an
individual or separate part from the wheel nm 20, but an
integral part thereot, extended imnwardly from the mnner rim
flange 23. Moreover, the rim pulley 23 has a groove (recess)
25 formed along the outer circumierence thereot, such that
it can work as a pulley for coupling with a belt 31 for
rotating an alternator 32 or the small generator 40 as shown
in FIGS. 6-7. In the alternative, instead of the belt 31, a gear
may be used to connect the wheel rim 20 and the alternator
32 when the wheel rim 20 has gear teeth instead of the
oroove 23.

Further, as a non-limiting and illustrative example, as
shown 1 FIG. 7, a vehicle power generating system can
include the wheel rim 20 having the rim bed 21, the inner
rim flange 23 integrally and continuously connected with the
rim bed 21, and the rim pulley 24 integrally and continu-
ously connected with and extended from the inner rim flange
23; the alternator 32 for generating electricity; and the belt
31 for connecting the rim pulley 24 with the alternator 32.
The alternator 32 can include an alternator pulley 33, and the
belt 31 1s coupled with the alternator pulley 33, to generate
clectricity which can be used to operate the vehicle or to
charge the battery 60.

This vehicle power generating system of FIG. 7 can be
used in combination of the systems as described above and
as shown 1 FIGS. 1-5. For example, 1n the system of FIG.
3, the tire 30 can be removed, but instead the wheel rim 20
of FIG. 6 can be used with the belt 31 to rotate the shaft 31
and then the generator 40 while the generator 50 can also
generate power using the shait 26. One skilled artisan can
consider other combinations which can be also applicable to
a vehicle when using the wheel nm and the system of FIGS.
6-7 with the systems of FIGS. 1-5.

It should be understood that the exemplary embodiments
described therein should be considered 1n a descriptive sense
only and not for purposes of limitation. Descriptions of
teatures or aspects within each embodiment should typically
be considered as available for other similar features or
aspects 1n other embodiments.
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What 1s claimed 1s:

1. A vehicle safety and electricity generating system for a
vehicle, the system comprising:

a wheel and tire assembly including a tire and a wheel

rm;

an axle shaft connected with the wheel rim;

a first generator; and

a second generator which 1s larger than the first generator

in size and capacity,

wherein the axle shaft has a first portion directly con-

nected to the wheel rnim and a second portion connected
to the first portion and the second generator,

wherein a diameter of the first portion 1s larger than that

of the second portion,

wherein the wheel rim includes:

a rim bed;

an iner rim flange mtegrally and continuously connected

with the rim bed; and

a rim pulley integrally and continuously connected with

and extended from the inner rim flange, and

wherein the rim pulley 1s connected with the first genera-

tor through a belt.

2. The system of claim 1, wherein the second portion of
the axle shait passes through the second generator.

3. The system of claim 1, wherein at least one of the first
and second generators 1s connected to an automatic voltage
rectifier.

4. The system of claim 3, wherein the vehicle 1s an electric
vehicle, and the system 1s configured to generate electricity
of 800-900 DC volts so as to charge batteries of the electric
vehicle, by using the automatic voltage rectifier.

5. The system of claim 1, wherein, when the wheel rim
rotates, the first and second generators produce electricity
charged to a battery of the vehicle.

6. The system of claim 1, wherein the vehicle has a front
axle shait assembly disposed in a front portion thereof, a
front-rear axle shaft assembly disposed in a rear portion
thereof, and rear-rear axle shaft assembly disposed adjacent
to and 1n rear of the front-rear axle shait assembly, and the
system 1s 1nstalled on the rear-rear axle shaft assembly for
safety of rollover protection.

7. The system of claim 1, wherein the rim pulley includes
a groove disposed on a circumierence thereof, and the belt
1s coupled to the groove.
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