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ROTATING PHOTOVOLTAIC CELLS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of provisional
patent application No. 61/121,115 titled “Solar Powered Fly-
ing Disc Frisbee & High Speed Rotation Solar Photovoltaic
Cells”, filed on Dec. 9, 2008 in the United States Patent and
Trademark Office.

[0002] The specification of the above referenced patent
application is incorporated herein by reference in its entirety.

BACKGROUND

[0003] Solar technology deals with the use of solar energy
for a multitude of practical applications. Photovoltaic cells
convert solar energy directly into electrical energy using the
photovoltaic effect which is well known in the art.

[0004] Typical solar powered devices comprise multiple
stationary photovoltaic cells positioned on a surface. The
photovoltaic cells capture solar energy and convert the cap-
tured solar energy into electrical energy. In some cases, the
captured solar energy overheats the photovoltaic cells result-
ing in lower solar energy conversion efficiency by the photo-
voltaic cells. Solar energy comprises packets of energy, for
example, photons. When photons strike a photovoltaic cell,
the photons may be reflected or absorbed, or they may pass
right through the photovoltaic cell. The photovoltaic cell is
made out of a semiconductor material. When a photon is
absorbed by the photovoltaic cell, electrons from the atoms of
the semiconductor material are dislodged from their position.
These electrons travel toward the front surface of the photo-
voltaic cell and flow on the front surface of the photovoltaic
cell. This flow of electrons generates electrical energy.

[0005] The temperature of the photovoltaic cell increases
due to factors, for example, solar energy trapped inside the
photovoltaic cells, etc. The increase in temperature of the
photovoltaic cells decreases the efficiency of the photovoltaic
cells. The decrease in efficiency is because molecular motion
in the semiconductor material of the photovoltaic cell
becomes more intense and the movement of electrons is
impeded. Furthermore, when the temperature of the photo-
voltaic cell rises, the semiconductor material of the photovol-
taic cell may expand or contract, thereby reducing the
lifespan of the photovoltaic cells. Hence, there is a need for
cooling the surface of the photovoltaic cells. Stationary pho-
tovoltaic cells do not produce a cooling effect. There is a long
felt but unresolved need for an apparatus that cools the pho-
tovoltaic cells by directing air on the photovoltaic cells,
thereby removing the heat from the surface of the photovol-
taic cells.

[0006] The amount of electrical energy generated by the
photovoltaic cell is directly proportional to the amount of
solar energy captured by the photovoltaic cells. The amount
of energy the photovoltaic cell captures is a function of both
the size or surface area of the photovoltaic cell and the inten-
sity or brightness of the sunlight that strikes the photovoltaic
cell. Often, the surface area of the photovoltaic cells is
increased to increase the amount of electrical energy output of
the photovoltaic cells. Photovoltaic cells with larger surface
areas are expensive. Therefore, there is a long felt but unre-
solved need for an apparatus that enables photovoltaic cells to
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operate at a lower temperature to increase the electrical
energy output of the photovoltaic cells.

SUMMARY OF THE INVENTION

[0007] This summary is provided to introduce a selection of
concepts in a simplified form that are further described in the
detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.

[0008] The apparatus and method disclosed herein
addresses the above stated needs for enabling photovoltaic
cells to operate at a lower temperature and increase the
amount of electrical energy output. The continuous rotation
of'the photovoltaic cells at high revolutions per minute (rpm)
and forced airflow past the rotating photovoltaic cells ensures
that the photovoltaic cells do not overheat and therefore
increases their efficiency.

[0009] Theapparatus disclosed herein comprises photovol-
taic cells, an electric motor having an axial shaft, and an
impeller. The photovoltaic cells are provided on a rotatable
member. The photovoltaic cells capture solar energy and con-
vert the solar energy into electrical energy. The electric motor
is in electric communication with the photovoltaic cells for
powering the electric motor. The axial shaft extends axially
from the electric motor to an impeller. The axial shaft is
powered by the electric motor. The impeller is coaxially con-
nected to the axial shaft. The rotation of the axial shaft by the
electric motor produces an upward air-flow by the rotating
impeller past the rotating photovoltaic cells and allows the
rotating photovoltaic cells to operate at a lower temperature.
[0010] In an embodiment, the apparatus disclosed herein
comprises a first rotatable member and a second rotatable
member. The photovoltaic cells are provided on the first rotat-
able member. The first rotatable member is, for example, a
generally disc-shaped rotatable member. The first rotatable
member comprises an upper section of a generally circular
shape and a curved side wall. The upper section is defined
between an inner periphery and an outer periphery. The
curved side wall of the first rotatable member is connected to
the outer periphery of the upper section to define an annular
space within the first rotatable member. The inner periphery
of the upper section defines an axial opening of a generally
circular shape for housing the photovoltaic cells. The photo-
voltaic cells are positioned within the axial opening of the first
rotatable member and on the upper section of the first rotat-
able member.

[0011] In an embodiment, one or more concentrator lenses
are mounted on the photovoltaic cells for concentrating and
directing the solar energy into the photovoltaic cells. The
photovoltaic cells provided on the first rotatable member
capture solar energy and convert the solar energy into elec-
trical energy. The electrical energy is transferred to the elec-
tric motor, for example, a direct current (DC) motor, having
an axial shaft. The electric motor is connected to and is in
electric communication with the photovoltaic cells. The elec-
tric motor is coaxially disposed in the annular space defined
by the first rotatable member. The electric motor converts the
electrical energy produced by the photovoltaic cells into
mechanical energy for rotating the photovoltaic cells about a
central axis and for rotating the axial shaft connected to the
impeller about the central axis. The electric motor rotates the
photovoltaic cells provided on the first rotatable member, for
example, in a clockwise direction, about the central axis and
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rotates the axial shaft connected to the impeller, for example,
in a counterclockwise direction, about the central axis.
[0012] The axial shaft of the electric motor has a first end
and a second end. The first end of the axial shaft is rotatably
connected within the electric motor and the second end of the
axial shaft is connected to the impeller provided on the second
rotatable member. The second rotatable member is, for
example, a generally disc-shaped rotatable member. The
rotating axial shaft rotates the impeller and the second rotat-
able member at high revolutions per minute (rpm) about the
central axis. The rotation of the impeller generates a flow of
air.

[0013] The impeller comprises a central hub, an axial
groove axially positioned in the central hub, and multiple
blades positioned on a periphery of the central hub. The axial
groove receives the second end of the axial shaft. The central
hub accommodates the electric motor. The blades direct air in
an upward direction for facilitating propulsion of the appara-
tus. The second rotatable member comprises a bottom section
of a generally circular shape and a curved side wall. The
bottom section of the second rotatable member is defined
between an inner periphery and an outer periphery. The
curved side wall of the second rotatable member is connected
to the outer periphery of the bottom section to define an
annular space within the second rotatable member. The sec-
ond rotatable member houses the impeller in an axial opening
of'a generally circular shape defined by the inner periphery of
the bottom section.

[0014] Multiple vents are configured on the first rotatable
member and on the second rotatable member for allowing air
to pass through the first rotatable member and the second
rotatable member respectively. The rotating impeller gener-
ates a flow of air at an increased velocity. This generates a
lifting force that propels the apparatus in an upward direction.
The air-flow is directed to the rotating photovoltaic cells on
the first rotatable member. The air flows out of the apparatus
through the vents configured on the first rotatable member.
The photovoltaic cells on the first rotatable member are
cooled by the air-flow which enables the photovoltaic cells to
operate at a lower temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The foregoing summary, as well as the following
detailed description of the invention, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, exemplary construc-
tions of the invention are shown in the drawings. However, the
invention is not limited to the specific methods and instru-
mentalities disclosed herein.

[0016] FIG.1 exemplarily illustrates a top perspective view
of an apparatus that operates at a lower temperature.

[0017] FIG. 2 exemplarily illustrates a top orthogonal view
of a first rotatable member of the apparatus.

[0018] FIG. 3 exemplarily illustrates a bottom orthogonal
view of the first rotatable member of the apparatus.

[0019] FIG. 4 exemplarily illustrates an exploded view of
the apparatus.
[0020] FIGS. 5-6 exemplarily illustrate an axial shaft of the

electric motor inserted into an axial groove of an impeller
provided on a second rotatable member of the apparatus.
[0021] FIG. 7 exemplarily illustrates a top orthogonal view
of the second rotatable member of the apparatus.

[0022] FIG. 8 exemplarily illustrates a bottom orthogonal
view of the second rotatable member of the apparatus.
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[0023] FIG. 9 exemplarily illustrates a sectional view of the
apparatus.
[0024] FIG. 10 exemplarily illustrates a top perspective

view of the apparatus, showing mounting of concentrator
lenses on the photovoltaic cells.

[0025] FIG. 11 exemplarily illustrates a top perspective
view of the first rotatable member of the apparatus, showing
an embodiment of positioning the photovoltaic cells on the
first rotatable member.

[0026] FIG. 12 exemplarily illustrates a top orthogonal
view of the first rotatable member of the apparatus, showing
an embodiment of positioning the photovoltaic cells on the
first rotatable member.

[0027] FIG. 13 exemplarily illustrates an exploded view of
an embodiment of the apparatus.

[0028] FIGS. 14-15 exemplarily illustrate an exploded
view of the apparatus, showing the rotation of the first rotat-
able member and the second rotatable member about a central
axis.

[0029] FIG. 16 exemplarily illustrates the operation of the
apparatus.
[0030] FIG. 17 illustrates a method of operating photovol-

taic cells at a lower temperature.

DETAILED DESCRIPTION OF THE INVENTION

[0031] FIG. 1 exemplarily illustrates a top perspective view
of an apparatus 100 that operates at a lower temperature and
thereby increases the photovoltaic cell solar energy conver-
sion efficiency. The apparatus 100 disclosed herein comprises
photovoltaic cells 105, a first rotatable member 101, and a
second rotatable member 107. The photovoltaic cells 105 are
provided on the first rotatable member 101. The photovoltaic
cells 105 capture solar energy and convert the solar energy
into electrical energy by the photovoltaic effect. The photo-
voltaic cell 105 is made out of a semiconductor material.
When a photon is absorbed by the photovoltaic cell 105,
electrons from the atoms of the semiconductor material are
dislodged from their position. These electrons travel toward
the front surface of the photovoltaic cell 105 and flow on the
front surface of the photovoltaic cell 105. This flow of elec-
trons generates electrical energy.

[0032] The electrical energy is transferred to an electric
motor 110 provided with an axial shaft 112 as exemplarily
illustrated in FIGS. 3-5. The electric motor 110 is, for
example, a direct current (DC) motor. The axial shaft 112 is
powered by the electric motor 110. The electric motor 110 is
in electric communication with the photovoltaic cells 105 for
powering the electric motor 110. The axial shaft 112 extends
axially from the electric motor 110 to an impeller 113 as
exemplarily illustrated in FIG. 4. The impeller 113 is coaxi-
ally connected to the axial shaft 112 as exemplarily illustrated
in FIG. 5. The electric motor 110 converts the electrical
energy produced by the photovoltaic cells 105 into mechani-
cal energy for rotating the photovoltaic cells 105 in a first
direction, for example, a clockwise direction of rotation,
about a central axis 115. The rotation of the axial shaft 112 by
the electric motor 110 rotates the second rotatable member
107 via the impeller 113 in a second direction counter to the
first direction about the central axis 115. For example, the
electric motor 110 rotates the photovoltaic cells 105 provided
on the first rotatable member 101 in a clockwise direction
about the central axis 115 and rotates the axial shaft 112
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connected to the second rotatable member 107 via the impel-
ler 113 in a counterclockwise direction about the central axis
115.

[0033] Rotation of the axial shaft 112 in the electric motor
110 generates a counter force which in turn rotates compo-
nents of the electric motor 110 other than the axial shaft 112
in a direction counter to the direction of the axial shaft 112.
The counter force is called “counter torque effect”. Counter
torque effect is a rotational force that opposes the direction of
rotation of the axial shaft 112. In this case, the rotational force
is the rotation of the electric motor 110 in a direction opposite
to the direction of the axial shaft 112. To avoid any loss in
transfer of rotational energy imparted by the electric energy to
the axial shaft 112, the electric motor 110 is almost always
rigidly fixed. In an embodiment of the apparatus 100 dis-
closed herein, the axial shaft 112 is connected to the impeller
113 on the second rotatable member 107, wherein the axial
shaft 112 is protruding from one end 11056 of the electric
motor 110. The opposing end 110a of the electric motor 110
without the protruding axial shaft 112 is rigidly connected to
the photovoltaic cells 105. Accordingly, when the electrical
energy is transferred to the electric motor 110 from the pho-
tovoltaic cells 105, the axial shaft 112 rotates in one direction,
causing the rigidly connected impeller 113 on the second
rotatable member 107 to rotate in the same direction as that of
the axial shaft 112. The counter force generated by the rota-
tion of the axial shaft 112 causes the electric motor 110 and
the photovoltaic cells 105 connected to the electric motor 110
to rotate in a direction opposite to the direction of rotation of
the axial shaft 112.

[0034] The rotating axial shaft 112 rotates the impeller 113
provided on the second rotatable member 107 at high revo-
lutions per minute (rpm) which generates a flow of air.
[0035] As used herein, high rpm refers to speed of rotation
faster than 1 revolution per minute, for example, in a range of
1-1000 revolutions per minute. The air-flow generated by the
impeller 113 is directed to the rotating photovoltaic cells 105
on the first rotatable member 101. The photovoltaic cells 105
on the first rotatable member 101 are therefore cooled by the
ambient air as the photovoltaic cells 105 rotate and are also
cooled by the air-flow generated by the rotating impeller 113
and directed towards and past the rotating photovoltaic cells
105 and therefore operate at a lower temperature.

[0036] In an embodiment, the apparatus 100 disclosed is
not provided with the second rotatable member 107. In this
embodiment, the impeller 113 is positioned below and in
close proximity to the photovoltaic cells 105 and is rotated by
a second motor in communication with the impeller 113 that
is powered by the photovoltaic cells 105. The rotation of the
impeller 113 by the second motor generates air-flow that is
directed towards and past the photovoltaic cells 105.

[0037] Due to the lowered temperature of the photovoltaic
cells 105, an increased number of photons from the solar
energy are absorbed by the photovoltaic cells 105, thereby
dislodging an increased number of electrons from the atoms
of the semiconductor material. These electrons then flow
toward the front surface of the photovoltaic cells 105. The
lowered operating temperature of the photovoltaic cells 105
facilitates better flow of electrons on the front surface of the
photovoltaic cells 105, thereby increasing the amount of elec-
trical energy output of the photovoltaic cells 105.

[0038] As illustrated in FIGS. 1-2, the first rotatable mem-
ber 101 is, for example, a generally disc-shaped rotatable
member. The first rotatable member 101 comprises an upper
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section 102 of a generally circular shape, a curved side wall
103, and an axial opening 104 of a generally circular shape.
The upper section 102 is defined between an inner periphery
102a and an outer periphery 1025. A top orthogonal view of
the first rotatable member 101 of the apparatus 100 is exem-
plarily illustrated in FIG. 2.

[0039] The curved side wall 103 of the first rotatable mem-
ber 101 is connected to the outer periphery 1025 of the upper
section 102 to define an annular space 114 within the first
rotatable member 101, as exemplarily illustrated in FIG. 4.
The axial opening 104 of the first rotatable member 101 is
defined by the inner periphery 1024 of the upper section 102
for housing the photovoltaic cells 105.

[0040] The photovoltaic cells 105 are positioned within the
axial opening 104 of the first rotatable member 101 and on the
upper section 102 of the first rotatable member 101. In an
embodiment, the photovoltaic cells 105 are positioned on a
plane or a member that has a shape other than a circular shape,
for example, an oval shaped member. In another embodiment,
the photovoltaic cells 105 are provided on a generally circular
panel 105 positioned in the axial opening 104 defined by the
inner periphery 102a of the upper section 102 of the first
rotatable member 101 as exemplarily illustrated in FIGS. 1-2.
In another embodiment, the photovoltaic cells 105 are pro-
vided on a ring shaped panel 119 and on multiple rectangular
panels 120 as disclosed in the detailed description of FIGS.
11-13.

[0041] FIG. 3 exemplarily illustrates a bottom orthogonal
view of the first rotatable member 101 of the apparatus 100.
As illustrated in FIG. 3, the electric motor 110 provided with
the axial shaft 112 is connected to the first rotatable member
101 that houses the photovoltaic cells 105 positioned within
the axial opening 104 of the first rotatable member 101. The
electric motor 110 is in electric communication with the
photovoltaic cells 105. The photovoltaic cells 105 transter the
electrical energy to the electric motor 110. The electrical
connection allows flow of electrical energy from the photo-
voltaic cells 105 into the electric motor 110. The electric
motor 110 converts the electrical energy produced by the
photovoltaic cells 105 into mechanical energy. The electric
motor 110 is coaxially disposed in the annular space 114
defined by the first rotatable member 101 as exemplarily
illustrated in FIG. 4. The electric motor 110 rotates the axial
shaft 112 about the central axis 115. The direction of rotation
can be reversed by reversing the leads 111 connected to the
electric motor terminals 110c as illustrated in FIGS. 3-4. The
electric motor terminals 110c¢ are, for example, a positive
terminal and a negative terminal.

[0042] As illustrated in FIGS. 1-3, the apparatus 100 fur-
ther comprises multiple vents 106a configured on the first
rotatable member 101. The vents 1064 allow the airflow gen-
erated by the impeller 113 to pass through the first rotatable
member 101 for cooling the photovoltaic cells 105 on the first
rotatable member 101. The vents 1064 on the upper section
102 of the first rotatable member 101 allow the air to flow out
into the atmosphere.

[0043] FIG. 4 exemplarily illustrates an exploded view of
the apparatus 100, showing the connection of the axial shaft
112 to the electric motor 110. The axial shaft 112 is, for
example, a drive shaft. The axial shaft 112 connects the elec-
tric motor 110 to the impeller 113 housed in the second
rotatable member 107. The axial shaft 112 rotates the impel-
ler 113 about the central axis 115. The axial shaft 112 has a
firstend 1125 and asecond end 112a. The first end 1125 of the
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axial shaft 112 is rotatably connected within the electric
motor 110. The second end 1124 of the axial shaft 112 is
connected to the impeller 113. The impeller 113 comprises a
central hub 1135, an axial groove 113q axially positioned in
the central hub 1135, and multiple blades 1134 positioned on
a periphery 113¢ of the central hub 11354. The axial groove
1134 receives the second end 112q of the axial shaft 112. The
central hub 1135 accommodates the electric motor 110.
When the impeller 113 is rotated by the electric motor 110 via
the axial shaft 112, the blades 1134 of the impeller 113
generate an air-flow using the air present within the apparatus
100, and direct the air-flow in an upward direction towards
and past the rotating photovoltaic cells 105 on the first rotat-
able member 101 for facilitating cooling of the rotating pho-
tovoltaic cells 105.

[0044] FIGS. 5-6 exemplarily illustrate an axial shaft 112
of'the electric motor 110 inserted into an axial groove 113a of
an impeller 113 provided on a second rotatable member 107
of the apparatus 100. The second end 1124 of the axial shaft
112 is inserted into the axial groove 113a of the impeller 113
provided on the second rotatable member 107. The electric
motor 110 fits securely within the impeller 113 on the second
rotatable member 107 of the apparatus 100 as illustrated in
FIG. 6.

[0045] FIG. 7 exemplarily illustrates a top orthogonal view
of'the second rotatable member 107 of the apparatus 100. The
second rotatable member 107 is, for example, a generally
disc-shaped rotatable member. The second rotatable member
107 comprises a bottom section 108 of a generally circular
shape and a curved side wall 109. The bottom section 108 is
defined between an inner periphery 1084 and an outer periph-
ery 108b. As illustrated in FIGS. 5-6, the curved side wall 109
of the second rotatable member 107 is connected to the outer
periphery 1085 of the bottom section 108 to define an annular
space 116 within the second rotatable member 107.

[0046] FIG. 8 exemplarily illustrates a bottom orthogonal
view of the second rotatable member 107 of the apparatus
100. As illustrated in FIG. 8, an axial opening 117 of a
generally circular shape is defined by the inner periphery
1084 of the bottom section 108 of the second rotatable mem-
ber 107. The second rotatable member 107 houses the impel-
ler 113 in the axial opening 117 of the second rotatable
member 107. The central hub 11356 of the impeller 113 is
connected and rests within the axial opening 117 of the sec-
ond rotatable member 107. The impeller 113 rotates the sec-
ond rotatable member 107 about the central axis 115 and
generates a lifting force that propels the apparatus 100 in an
upward direction on generation of air-flow by the rotating
impeller 113. The electric motor 110 causes the first rotatable
member 101 on which the photovoltaic cells 105 are posi-
tioned to rotate in a first direction and the second rotatable
member 107 and the impeller 113 on the second rotatable
member 107 in a second direction counter to the first direction
about the central axis 115. The continuous rotation of the first
rotatable member 101 housing the photovoltaic cells 105 and
the impeller 113 in opposite directions at high rpm generates
a high velocity air-flow which removes the heat generated in
the photovoltaic cells 105 and minimizes heat build-up in the
photovoltaic cells 105.

[0047] As illustrated in FIGS. 5-8, the apparatus 100 fur-
ther comprises multiple vents 1065 configured on the bottom
section 108 of the second rotatable member 107. The vents
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1065 configured on the bottom section 108 of the second
rotatable member 107 allow air to pass through the second
rotatable member 107.

[0048] As disclosed in the detailed description of FIGS.
1-3, the electric motor 110 is connected to the first rotatable
member 101 that houses the photovoltaic cells 105 positioned
within the axial opening 104. The electric motor 110 is pro-
vided with an axial shaft 112. The first end 1125 of the axial
shaft 112 is connected to the electric motor 110 and the
second end 112a of the axial shaft 112 extends down to the
impeller 113 and terminates in the axial groove 1134 of the
impeller 113. The impeller 113 is rigidly connected to the
second rotatable member 107, and therefore the rotation of
the impeller 113 also rotates the second rotatable member
107.

[0049] When the apparatus 100 is placed on a surface, for
example a person’s hand with the second rotatable member
107 of the apparatus 100 resting on the person’s hand and
exposed to sun light, the photovoltaic cells 105 on the first
rotatable member 101 transfers electric energy to the electric
motor 110. When the electrical energy produced by the pho-
tovoltaic cells 105 is transferred to the electric motor 110, the
electric motor 110 rotates about the axial shaft 112 in one
direction about the axis of the axial shaft 112. The electric
motor 110 thereby rotates the photovoltaic cells 105 provided
on the first rotatable member 101 in a first direction, for
example, a clockwise direction, about the central axis 115.
Since the rotational force of the electric motor 110 takes the
path of least resistance, the electric motor 110 rotates the first
rotatable member 101 but does not rotate the impeller 113
housed on the second rotatable member 107 resting on the
person’s hand. When the apparatus 100 is released from the
person’s hand into the air, the second rotatable member 107 is
no longer restrained and the rotational force of the axial shaft
112 rotates the impeller 113 connected to the second rotatable
member 107 and therefore rotates the second rotatable mem-
ber 107 about the central axis 115. When the apparatus 100 is
released into the air, the first rotatable member 101 housing
the photovoltaic cells 105 rotates in a first direction, for
example, a clockwise direction, and the second rotatable
member 107 rotates in a second direction, for example, a
counterclockwise direction, about the central axis 115.

[0050] FIG. 9 exemplarily illustrates a sectional view of the
apparatus 100. As illustrated in FIG. 9, the first rotatable
member 101 which houses the photovoltaic cells 105 is con-
nected to the electric motor 110 which is provided with the
axial shaft 112. The axial groove 113a of the impeller 113
receives the second end 1124 of the axial shaft 112 and allows
the electric motor 110 disposed within the annular space 114
of the first rotatable member 101 to securely fit within the
impeller 113 provided on the second rotatable member 107.
The electric motor 110 converts the electrical energy pro-
duced by the photovoltaic cells 105 into mechanical energy
for rotating the photovoltaic cells 105 about a central axis 115
and rotating the axial shaft 112 connected to impeller 113 on
the second rotatable member 107 in opposite directions about
the central axis 115. The impeller 113 rotating at high rpm
generates high velocity air-flow. The high velocity air-flow is
directed towards the first rotatable member 101 by the blades
113d of the impeller 113. The air flows past the rotating
photovoltaic cells 105. The flow of the air past the rotating
photovoltaic cells 105 further lowers the temperature of the
photovoltaic cells 105 by removing heat generated in the
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photovoltaic cells 105 and minimizing heat build-up in the
photovoltaic cells 105. This prevents over heating of the pho-
tovoltaic cells 105.

[0051] FIG. 10 exemplarily illustrates a top perspective
view of the apparatus 100, showing the mounting of concen-
trator lenses 118 on the photovoltaic cells 105. In an embodi-
ment, multiple concentrator lenses 118, for example, Fresnel
lenses are mounted on the photovoltaic cells 105. The con-
centrator lenses 118 concentrate and direct the solar energy
into the photovoltaic cells 105 for increasing the amount of
electrical energy output of the photovoltaic cells 105.

[0052] FIG. 11 exemplarily illustrates a top perspective
view of the first rotatable member 101 of the apparatus 100,
showing an embodiment of positioning the photovoltaic cells
105 on the first rotatable member 101. In this embodiment,
the photovoltaic cells 105 are provided on a ring shaped panel
119 and on multiple rectangular panels 120. FIGS. 11-13
exemplarily illustrate three radially positioned rectangular
panels 120. The ring shaped panel 119 is positioned on the
upper section 102 of the first rotatable member 101. Each of
the rectangular panels 120 has a first end 120a and a second
end 12054. The first end 120a of each of the rectangular panels
120 is electrically connected to the upper surface 110a of the
electric motor 110. The second end 1205 of each of the
rectangular panels 120 is connected to the ring shaped panel
119. A top orthogonal view of the first rotatable member 101
of'the apparatus 100, showing this embodiment of positioning
the photovoltaic cells 105 on the first rotatable member 101 is
exemplarily illustrated in FIG. 12.

[0053] FIG. 13 exemplarily illustrates an exploded view of
an embodiment of the apparatus 100. In FIG. 13, the photo-
voltaic cells 105 are positioned on the first rotatable member
101 as disclosed in the detailed description of FIGS. 11-12.
The panels 119 and 120 of photovoltaic cells 105 are con-
nected to the upper surface 110a of the electric motor 110
having the axial shaft 112. The second end 112a of the axial
shaft 112 of the electric motor 110 is inserted in the axial
groove 113a of the impeller 113.

[0054] FIGS. 14-15 exemplarily illustrate an exploded
view of the apparatus 100, showing the rotation of the first
rotatable member 101 and the second rotatable member 107
about a central axis 115. The photovoltaic cells 105 capture
solar energy, convert the solar energy into electrical energy,
and transfer the electrical energy to the electric motor 110.
The electric motor 110 converts the electrical energy into
mechanical energy and rotates the photovoltaic cells 105 in a
first direction about a central axis 115, and rotates the axial
shaft 112 connected to the second rotatable member 107 in a
second direction counter to the first direction about the central
axis 115.

[0055] FIG. 16 exemplarily illustrates the operation of the
apparatus 100. As disclosed in the detailed description of
FIGS. 1-9, the photovoltaic cells 105 provided on the first
rotatable member 101 capture solar energy from sunlight and
convert the solar energy to electrical energy which is trans-
ferred to the electric motor 110. The electric motor 110 rotates
about the axial shaft 112 in one direction about the axis of the
axial shaft 112 and therefore rotates the photovoltaic cells
105, for example, in a counterclockwise direction, about the
central axis 115. The electric motor 110 also rotates the axial
shaft 112, for example, in a clockwise direction and therefore
rotates the impeller 113 and the second rotatable member 107
in the clockwise direction. As exemplarily illustrated in FIG.
16, the air from the atmosphere enters through the vents 1065
configured on the bottom section 108 of the second rotatable
member 107. The rotating impeller 113 generates the flow of
the air and increases the velocity of air. The increased velocity
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air-flow is directed to the photovoltaic cells 105 on the first
rotatable member 101 and flows through the vents 106a on
the upper section 102 of the first rotatable member 101.
[0056] In an embodiment, an energy storage device (not
shown), for example, a battery and a switch are provided in
addition to the photovoltaic cells 105 in the apparatus 100. As
used herein, the term “switch” refers to an electrical compo-
nent that can break an electrical circuit, interrupting the cur-
rent or diverting it from one conductor to another. In the
presence of sunlight, the switch may be configured to transfer
the electrical energy obtained from the photovoltaic cells 105
to the electric motor 110 and also to the energy storage device
thereby charging the energy storage device. In the absence of
sunlight, the switch may be configured in such a way that the
electrical energy stored in the charged energy storage device
is transferred to the electric motor 110.

[0057] FIG. 17 illustrates a method of operating photovol-
taic cells 105 at a lower temperature. An apparatus 100 as
illustrated and disclosed in the detailed description of FIGS.
1-16 is provided 1701. The photovoltaic cells 105 capture
1702 solar energy and convert the captured solar energy into
electrical energy. The photovoltaic cells 105 transfer 1703 the
electrical energy to the electric motor 110.

[0058] The electric motor 110 converts 1704 the electrical
energy into mechanical energy and rotates 1705 photovoltaic
cells 105 in a first direction, for example, a clockwise direc-
tion, about a central axis 115. The rotation of the photovoltaic
cells 105 in the first direction about the central axis 115 also
rotates the first rotatable member 101 in the first direction
about the central axis 115.

[0059] Furthermore, the electric motor 110 rotates 1706 the
axial shaft 112 connected to the impeller 113 in a second
direction, for example, a counterclockwise direction, about
the central axis 115. The axial shaft 112 therefore rotates 1707
the impeller 113 in the second direction about the central axis
115. The impeller 113 rotates the second rotatable member
107 in the second direction about the central axis 115.
[0060] Air from the atmosphere enters through the vents
1064 into the apparatus 100 as exemplarily illustrated in FIG.
16. The impeller 113 generates a high velocity air-flow. This
generates a lifting force that propels the apparatus 100 in an
upward direction. The impeller 113 directs 1708 the air-flow
to the rotating photovoltaic cells 105 on the first rotatable
member 101. The air flows out of the apparatus 100 through
the vents 1064 configured on the first rotatable member 101.
This cools the photovoltaic cells 105 and enables the photo-
voltaic cells 105 to operate at a lower temperature.

[0061] Consider an example where the apparatus 100 dis-
closed herein is used in a ventilation system. The photovoltaic
cells 105 capture solar energy and convert the captured solar
energy into electrical energy. The photovoltaic cells 105 then
transfer the electrical energy to the electric motor 110 which
converts the electrical energy into mechanical energy and
rotates the photovoltaic cells 105 in a clockwise direction and
the axial shaft 112 in a counterclockwise direction about the
central axis 115. The axial shaft 112 rotates the impeller 113
in the counterclockwise direction about the central axis 115
and the impeller 113 rotates the second rotatable member 107
in the counterclockwise direction about the central axis 115.
The continuous rotation of the photovoltaic cells 105 at high
rpm coupled with the upward flow of air generated by the
rotating impeller 113 allows the photovoltaic cells 105 to
operate at a lower temperature and increases the efficiency of
the photovoltaic cells 105.

[0062] The rotating impeller 113 absorbs spent air from
within the room. The spent air from within the room flows
into the apparatus 100 through the vents 1065 provided on the
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second rotatable member 107. The rotating impeller 113 gen-
erates a high velocity air-flow of the spent air and discharges
the air to the environment. The blades 1134 of the impeller
113 direct the absorbed spent air towards the first rotatable
member 101. The absorbed spent air flows past the photovol-
taic cells 105 thereby lowering the temperature of the photo-
voltaic cells 105. The absorbed spent air flows out of the
apparatus 100 into the atmosphere through the vents 1064
provided on the first rotatable member 101.

[0063] The apparatus 100 disclosed herein is used in sev-
eral flying disc games. For example, the apparatus 100 may be
used as a high speed rotatable flying device which is thrown
and caught for recreation in games, for example, Frisbee
throwing, etc.

[0064] The foregoing examples have been provided merely
for the purpose of explanation and in no way are to be con-
strued as limiting of the present invention. While the inven-
tion has been described with reference to various embodi-
ments, it is understood that the words, which have been used
herein, are words of description and illustration, rather than
words of limitation. Additionally, although the invention has
been described herein with reference to particular means,
materials and embodiments, the invention is not intended to
be limited to the particulars disclosed herein; rather, the
invention extends to all functionally equivalent structures,
methods and uses, such as are within the scope of the
appended claims. It will be appreciated by those skilled in the
art, having the benefit of the teachings of this specification,
that changes could be made to the embodiments described
above without departing from the broad inventive concept
thereof. It is understood, therefore, that this invention is not
limited to the particular embodiments disclosed, but it is
intended to cover modifications within the spirit and scope of
the present invention as defined by the appended claims.

We claim:

1. An apparatus for enabling photovoltaic cells to operate at
a lower temperature, comprising:

said photovoltaic cells provided on a rotatable member,

wherein said photovoltaic cells capture solar energy and
convert said solar energy into electrical energy;

an electric motor, said electric motor in electric communi-

cation with said photovoltaic cells for powering said
electric motor; and

an axial shaft, said axial shaft powered by said electric

motor, said axial shaft extending axially from said elec-
tric motor to an impeller, wherein said impeller is coaxi-
ally connected to said axial shaft;
whereby rotation of said axial shaft by said electric motor
produces an upward air-flow by said rotating impeller past
said rotating photovoltaic cells and allows said rotating pho-
tovoltaic cells to operate at said lower temperature.

2. The apparatus of claim 1, wherein said axial shaft has a
first end and a second end, said first end of said axial shaft
connected within said electric motor and said second end of
said axial shaft is connected to said impeller.

3. An apparatus for enabling photovoltaic cells to operate at
a lower temperature, comprising:

said photovoltaic cells provided on a first rotatable mem-

ber, wherein said photovoltaic cells capture solar energy
and convert said solar energy into electrical energy,
wherein said electrical energy is transferred to an elec-
tric motor having an axial shaft;

said electric motor connected to and in electric communi-

cation with said photovoltaic cells and coaxially dis-
posed in an annular space defined by said first rotatable
member, wherein said electric motor is rigidly con-
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nected to said photovoltaic cells, and wherein said elec-
tric motor converts said electrical energy produced by
said photovoltaic cells into mechanical energy for rotat-
ing said rigidly connected photovoltaic cells and said
first rotatable member about a central axis and rotating
said axial shaft connected to an impeller about said
central axis; and

said second rotatable member provided with said impeller,

wherein said rotating axial shaft rotates said impeller at

high revolutions per minute which generates a flow of

air, wherein said air-flow is directed to said rotating

photovoltaic cells on said first rotatable member;
whereby said photovoltaic cells on said first rotatable member
are cooled by said air-flow and operate at said lower tempera-
ture.

4. The apparatus of claim 3, wherein said first rotatable
member comprises a generally circular upper section and a
curved side wall, wherein said generally circular upper sec-
tion is defined between an inner periphery and an outer
periphery, and wherein said curved side wall of said first
rotatable member is connected to said outer periphery of said
generally circular upper section to define said annular space
within said first rotatable member.

5. The apparatus of claim 4, further comprising a generally
circular axial opening defined by said inner periphery of said
generally circular upper section for housing said photovoltaic
cells.

6. The apparatus of claim 5, wherein said photovoltaic cells
are positioned within said generally circular axial opening
and on said generally circular upper section of said first rotat-
able member.

7. The apparatus of claim 3, wherein said axial shaft has a
first end and a second end, wherein said first end of said axial
shaft is rotatably connected within said electric motor, and
wherein said second end of said axial shaft is connected to
said impeller.

8. The apparatus of claim 7, wherein said impeller com-
prises a central hub, an axial groove axially positioned in said
central hub, and a plurality of blades positioned on a periph-
ery of said central hub, wherein said axial groove receives
said second end of said axial shaft, said central hub accom-
modates said electric motor, and said blades direct said air in
an upward direction for facilitating propulsion of said appa-
ratus.

9. The apparatus of claim 3, wherein said second rotatable
member comprises a generally circular bottom section and a
curved side wall, wherein said generally circular bottom sec-
tion is defined between an inner periphery and an outer
periphery, and wherein said curved side wall of said second
rotatable member is connected to said outer periphery of said
generally circular bottom section to define an annular space
within said second rotatable member.

10. The apparatus of claim 9, further comprising a gener-
ally circular axial opening defined by said inner periphery of
said generally circular bottom section for housing said impel-
ler.

11. The apparatus of claim 3, wherein said electric motor
rotates said photovoltaic cells on said first rotatable member
in a first direction about a central axis and rotates said axial
shaft connected to said impeller provided on said second
rotatable member in a second direction counter to said first
direction about said central axis.

12. The apparatus of claim 3, wherein said impeller rotates
said second rotatable member about said central axis and
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generates a lifting force that propels said apparatus in an
upward direction on generation of said air-flow.

13. The apparatus of claim 3, further comprising a plurality
of'vents configured on said second rotatable member, wherein
said vents allow said air to pass through said second rotatable
member.

14. The apparatus of claim 3, further comprising a plurality
of vents configured on said first rotatable member, wherein
said vents allow said air to pass through said first rotatable
member for cooling said photovoltaic cells on said first rotat-
able member.

15. The apparatus of claim 3, further comprising one or
more concentrator lenses mounted on said photovoltaic cells
for concentrating and directing said solar energy into said
photovoltaic cells.

16. The apparatus of claim 3, wherein said photovoltaic
cells are provided on a generally circular panel positioned on
said first rotatable member.

17. The apparatus of claim 3, wherein said photovoltaic
cells are provided on a ring shaped panel and on a plurality of
rectangular panels, each of said rectangular panels having a
first end and second end, wherein said first end of each of said
rectangular panels is electrically connected to an upper sur-
face of said electric motor, and wherein said second end of
each of said rectangular panels is connected to said ring
shaped panel.

18. An apparatus for enabling photovoltaic cells to operate
at a lower temperature, comprising:

a first rotatable member comprising:

a generally circular upper section defined between an
inner periphery and an outer periphery;

a curved side wall connected to said outer periphery of
said generally circular upper section to define an
annular space within said first rotatable member; and

a generally circular axial opening defined by said inner
periphery of said generally circular upper section for
housing said photovoltaic cells;

said photovoltaic cells positioned within said generally

circular axial opening and on said generally circular
upper section of said first rotatable member, wherein
said photovoltaic cells capture solar energy and convert
said solar energy into electrical energy, wherein said
electrical energy is transferred to an electric motor hav-
ing an axial shaft;

said electric motor connected to and in electric communi-

cation with said photovoltaic cells, said electric motor

coaxially disposed in said annular space defined by said
first rotatable member, wherein said electric motor con-
verts said electrical energy produced by said photovol-
taic cells into mechanical energy for rotating said pho-
tovoltaic cells about a central axis and rotating said axial
shaft connected to an impeller about said central axis;

said axial shaft having a first end and a second end, said first
end of said axial shaft connected within said electric
motor and said second end of said axial shaft connected
to said impeller, wherein said rotating axial shaft rotates
said impeller;

said second rotatable member comprising:

a generally circular bottom section defined between an
inner periphery and an outer periphery;
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a curved side wall connected to said outer periphery of
said generally circular bottom section to define an
annular space within said second rotatable member;
and

a generally circular axial opening defined by said inner
periphery of said generally circular bottom section;
and

said impeller housed in said generally circular axial open-

ing of said second rotatable member within said annular

space of said second rotatable member, wherein said
impeller rotates said second rotatable member about
said central axis at said high revolutions per minute to
generate flow of air at an increased velocity and directs
said air-flow to said rotating photovoltaic cells on said
first rotatable member, and wherein said generation of
said air-flow at said increased velocity by said impeller
generates a lifting force that propels said apparatus in an
upward direction;

whereby said photovoltaic cells on said first rotatable member

are cooled by said air-flow and operate at said lower tempera-

ture.

19. The apparatus of claim 18, further comprising a plural-
ity of vents configured on said second rotatable member,
wherein said vents allow said air to pass through said second
rotatable member.

20. The apparatus of claim 18, further comprising a plural-
ity of vents configured on said first rotatable member, wherein
said vents allow said air to pass through said first rotatable
member for cooling said photovoltaic cells on said first rotat-
able member.

21. A method of operating photovoltaic cells at a lower
temperature, comprising:

providing an apparatus comprising:

said photovoltaic cells provided on a first rotatable mem-
ber;

an electric motor connected to and in electric commu-
nication with said photovoltaic cells;

an axial shaft, said axial shaft powered by said electric
motor, said axial shaft extending axially from said
electric motor to an impeller, wherein said impeller is
coaxially connected to said axial shaft; and

said impeller provided on a second rotatable member;

capturing solar energy by said photovoltaic cells and con-

verting said captured solar energy into electrical energy,
wherein said electrical energy is transferred to said elec-
tric motor;

converting said electrical energy into mechanical energy

by said electric motor for rotating said photovoltaic cells
housed on said first rotatable member in a first direction
about a central axis and rotating said axial shaft con-
nected to said impeller housed on said second rotatable
member in a second direction counter to said first direc-
tion about said central axis; and

rotating said impeller by said rotating axial shaft which

generates a flow of air, wherein said air-flow is directed

to said rotating photovoltaic cells on said first rotatable
member;
whereby said photovoltaic cells on said first rotatable member
are cooled by said air-flow and operate at said lower
temperature.
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