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PROVIDE A HYBRID HORIZONTAL AXIS ENERGY APPARATUS 1601 
COMPRISING A FRAME, A ROTOR ASSEMBLY, A DRIVE MECHANISM, 
ONE OR MORE SOLAR DEVICES, A MOTOR, AND AN ELECTRICAL j 

GENERATOR 

V 

CAPTURE SOLAR ENERGY FROM SUNLIGHT BY THE SOLAR DEVICES 1602 
AND CONVERT THE CAPTURED SOLAR ENERGY INTO ELECTRICAL J 

ENERGY 

V 

ROTATE THE MOTOR ABOUT THE SHAFT ON CONVERSION OF THE 503 
ELECTRICAL ENERGY PRODUCED BY THE SOLAR DEVICES INTO 

MECHANICAL ENERGY BY THE MOTOR 

v 1604 

ROTATE THE ROTOR ASSEMBLY ABOUT THE HORIZONTAL AXIS OF THE 
STATIONARY AXLE BY THE RIGIDLY CONNECTED MOTOR AND A 
FORCE OF WIND ON THE BLADES OF THE ROTOR ASSEMBLY 

" 1605 
ROTATE THE ELECTRICAL GENERATOR BY THE ROTATION OF THE 

ROTOR ASSEMBLY AND THE ADJACENT ROTOR ASSEMBLY 

" 1606 
CONVERT MECHANICAL ENERGY PRODUCED BY THE ROTATION OF 
THE ROTOR ASSEMBLY AND THE ADJACENT ROTOR ASSEMBLY INTO 

ELECTRICAL ENERGY BY THE ELECTRICAL GENERATOR 

FIG. 16 
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PROVIDE A HYBRID HORIZONTAL AXIS ENERGY APPARATUS 1701 
COMPRISING A FRAME, A ROTOR ASSEMBLY, ONE OR MORE SOLAR 

DEVICES, AND A MOTOR 
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CAPTURE SOLAR ENERGY FROM SUNLIGHT BY THE SOLAR DEVICES 1702 
AND CONVERT THE CAPTURED SOLAR ENERGY INTO ELECTRICAL 

ENERGY 

ROTATE THE MOTOR ABOUT THE SHAFT ON CONVERSION OF THE 1703 
ELECTRICAL ENERGY PRODUCED BY THE SOLAR DEVICES INTO 

MECHANICAL ENERGY BY THE MOTOR 

1704 
ROTATE THE ROTOR ASSEMBLY ABOUT THE HORIZONTAL AXIS OF THE 

FRAME BY THE RIGIDLY CONNECTED MOTOR 
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HYBRID HORIZONTAL AXIS ENERGY 
APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of provisional patent 
application No. 61/311,384 titled “Hybrid Horizontal Axis 
Energy Apparatus”, ?led on Mar. 8, 2010 in the United States 
Patent and Trademark Of?ce. 

The speci?cation of the above referenced application is 
incorporated herein by reference in its entirety. 

BACKGROUND 

A conventional horizontal axis Wind turbine harnesses the 
energy of Wind and converts the energy to a form of mechani 
cal energy. The mechanical energy may further be converted 
to electrical energy based on the application for Which the 
Wind turbine is used. The force of Wind is highly unpredict 
able in terms of direction, magnitude, and consistency. Con 
sequently, the force of Wind may be inadequate to generate 
suf?cient electrical energy from the Wind turbine and meet 
the requirements of a user. Hence, there is a need for gener 
ating electrical energy from more than one source of energy to 
meet the requirements of the user. 

Moreover, there has been little or no effort in the direction 
of interconnecting tWo or more Wind turbines operatively to 
produce additional electrical energy and enabling them to 
folloW a Wind direction. A single Wind turbine is typically 
used for producing electrical energy, Without association With 
other Wind turbines. Wind turbines are typically spaced apart 
in terms of distance and used in Windy areas to produce 
electrical energy. This singular usage of the Wind turbine 
leads to a limited production of electrical energy, Which is 
again insu?icient to meet the requirements of the user. 

Therefore, in addition to combining various sources of 
energy such as Wind energy, solar energy, etc., for generating 
electrical energy, there is a need for interconnecting multiple 
Wind turbines to produce additional electrical energy from 
changing Wind directions. 

Furthermore, solar devices provided in Wind turbines for 
generating electrical energy from solar energy, are often 
exposed to dust and other light attenuating particles, Which 
reduce their e?iciency. This leads to a decrease in e?iciency 
of conversion of solar energy into electrical energy by the 
solar devices. 

Hence, there is an unmet but unresolved need for a hybrid 
horizontal axis energy apparatus that harnesses multiple 
sources of energy for generating electrical energy and that can 
be interconnected to additional apparatuses to produce addi 
tional electrical energy. Furthermore, there is a need for pre 
venting build up of light attenuating particles, for example, 
dust, on solar devices provided in the hybrid horizontal axis 
energy apparatus to increase their ef?ciency. 

SUMMARY OF THE INVENTION 

This summary is provided to introduce a selection of con 
cepts in a simpli?ed 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. 
The hybrid horizontal axis energy apparatus disclosed 

herein addresses the above stated needs for harnessing mul 
tiple sources of energy, for example, Wind energy, solar 
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2 
energy, etc., for generating electrical energy, While being 
interconnected to additional apparatuses to produce addi 
tional electrical energy. This is achieved by providing solar 
devices that rotate to increase the ef?ciency and the electrical 
energy output during operation of the hybrid horizontal axis 
energy apparatus. Moreover, the hybrid horizontal axis 
energy apparatus disclosed herein has tWo or more rotor 
assemblies interconnected via drive mechanisms. Further 
more, the hybrid horizontal axis energy apparatus disclosed 
herein prevents build up of light attenuating particles, for 
example, dust, on the solar devices provided in the hybrid 
horizontal axis energy apparatus to increase their e?iciency. 

The hybrid horizontal axis energy apparatus disclosed 
herein comprises a frame, a rotor assembly, a drive mecha 
nism, one or more solar devices, a motor, and an electrical 
generator. The frame is con?gured to receive the rotor assem 
bly. The frame comprises a vertical toWer and a stationary 
axle. The stationary axle having a ?rst end and a second end 
is perpendicularly connected to the vertical toWer. The ?rst 
end of the stationary axle is rigidly connected to the vertical 
toWer. 

The rotor assembly is rotatably connected to the second 
end of the stationary axle of the frame, for example, via one or 
more bearings. In an embodiment, the rotor assembly com 
prises a central rotatable element and multiple blades. The 
central rotatable element is an encasing that houses and sup 
ports a packaged interconnected assembly of solar devices on 
its surface. The central rotatable element is con?gured in one 
of multiple pro?les for housing the solar devices to enable the 
solar devices to receive solar energy from multiple sunlight 
directions. The pro?les of the central rotatable element com 
prise, for example, a dome pro?le, a semi-spherical pro?le, a 
conical pro?le, a ?at-ended pro?le, a trapezoidal pro?le, a 
pyramidal pro?le, and any combination thereof. 

In an embodiment, the central rotatable element of the rotor 
assembly comprises a generally curved section and a closed 
end. The central rotatable element is of a semi-spherical 
shape or a conical shape. The central rotatable element is 
rotatably connected to the second end of the stationary axle of 
the frame. The curved section of the central rotatable element 
protrudes outWardly to face sunlight. The closed end of the 
central rotatable element is disposed proximal to the second 
end of the stationary axle of the frame. 

In an embodiment, the central rotatable element that 
houses the solar devices is disposed on opposing sides of the 
rotor assembly for increasing exposure of the solar devices to 
sunlight. In another embodiment, the solar devices are con 
?gured as plates spaced apart at predetermined distances on 
opposing sides of the rotor assembly for increasing exposure 
of the solar devices to sunlight. The solar devices, in this 
embodiment, are rigidly connected to and disposed on an 
extended stationary axle of the frame. In this embodiment, the 
motor is centrally located Within a space de?ned by each 
central rotatable element on opposing sides of the rotor 
assembly. 
The blades of the rotor assembly are rigidly connected to a 

periphery of the central rotatable element. The blades extend 
radially from the central rotatable element. The rotor assem 
bly rotates in response to a force of Wind on the blades and the 
poWer generated by the solar devices. In an embodiment, the 
hybrid horizontal axis energy apparatus disclosed herein fur 
ther comprises one or more Wind sensors disposed on the 
blades of the rotor assembly for monitoring data, for example, 
speed, pressure, etc., of the force of Wind. The drive mecha 
nism of the hybrid horizontal axis energy apparatus is rigidly 
attached to the blades of the rotor assembly and encircles the 
blades. The drive mechanism is, for example, a gear ring, a 
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friction Wheel, etc. The drive mechanism rigidly attached to 
the rotor assembly is in engageable communication With an 
adjacent drive mechanism rigidly attached to an adjacent 
rotor assembly. The rotation of the rotor assembly causes 
rotation of the adjacent rotor assembly via the drive mecha 
nism. The drive mechanism rigidly attached to the rotor 
assembly transfers mechanical energy produced by rotation 
of the rotor assembly to the adjacent drive mechanism of the 
adjacent rotor assembly or to a drive mechanism provided on 
the electrical generator. 

The solar devices are rigidly attached to the curved section 
of the central rotatable element of the rotor assembly, for 
example, by adhesion, clamping, threading, or by a support 
?xture that holds the solar devices onto the central rotatable 
element. In an embodiment, the solar devices are of a spheri 
cal shape to receive solar energy from multiple sunlight direc 
tions. The solar devices are exposed to sunlight and convert 
solar energy of sunlight into electrical energy. In an embodi 
ment, the hybrid horizontal axis energy apparatus disclosed 
herein further comprises a Weatherproof seal that encapsu 
lates the solar devices on the central rotatable element of the 
rotor assembly for protecting the solar devices from Water and 
Weather conditions. 

The motor of the hybrid horiZontal axis energy apparatus 
comprises a body and a shaft. The body of the motor is rigidly 
connected to the closed end of the central rotatable element of 
the rotor assembly. The shaft of the motor extends from the 
body of the motor and is rigidly connected to the stationary 
axle of the frame. The body of the motor is rotatable about the 
shaft of the motor. Moreover, the motor is electrically con 
nected to the solar devices on the rotor assembly. The motor 
rotates the rotor assembly about a horiZontal axis of the sta 
tionary axle of the frame on receiving the electrical energy 
produced by the solar devices. 

The electrical generator is connected proximal to the rotor 
assembly and in engageable communication With the rotor 
assembly via the drive mechanism. The drive mechanism 
rigidly attached to the rotor assembly is, for example, a gear 
ring or a friction Wheel, and a drive mechanism rigidly 
attached to the electrical generator is a corresponding gear 
ring or a roller Wheel respectively. When the rotor assembly 
rotates, the drive mechanism rigidly attached to the rotor 
assembly engageably communicates With the drive mecha 
nism rigidly attached to the electrical generator to rotate the 
electrical generator. The electrical generator converts 
mechanical energy produced by the rotation of the rotor 
assembly to electrical energy. The hybrid horiZontal axis 
energy apparatus thereby produces energy. Furthermore, the 
rotation of the rotor assembly prevents build up of light 
attenuating particles for example, dust, on the solar devices 
rigidly attached to the central rotatable element of the rotor 
assembly, thereby increasing ef?ciency of the solar devices. 

The body of the motor and the solar devices are rigidly 
attached to the central rotatable element. Hence, the rotation 
of the motor tends to rotate the solar devices While rotating the 
rotor assembly. This rotation of the solar devices While con 
verting solar energy into electrical energy provides an 
extended life span or better mean time before failure (MTBF) 
of the solar devices, since the solar devices operate at a loWer 
temperature, thereby offering better electrical energy output. 
The solar devices are cooled doWn by ambient air impinging 
on the solar devices during the rotation of the solar devices. 
Hence, the life of the solar devices and the ef?ciency of the 
solar devices are enhanced over a longer period of time, and 
the replacement frequency of the solar devices With neW solar 
devices is decreased. 
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4 
In an embodiment, the hybrid horiZontal axis energy appa 

ratus disclosed herein further comprises one or more energy 
storage devices in electric communication With the solar 
devices on the central rotatable element of the rotor assembly 
and the electrical generator. The energy storage devices store 
the electrical energy produced by the solar devices and the 
electrical generator. 

In an embodiment, the hybrid horiZontal axis energy appa 
ratus disclosed herein further comprises one or more slip 
rings connected to and in electric communication With the 
solar devices to alloW a continuous transfer of the electrical 
energy from the solar devices to the energy storage devices. 
The slip rings are disposed on the stationary axle of the frame. 
The electrical energy stored in one or more of the energy 
storage devices poWers the motor for rotating the rotor assem 
bly, and the electrical energy stored in another one of the 
energy storage devices is transferred to one or more external 

energy stations. 
In an embodiment, the hybrid horiZontal axis energy appa 

ratus disclosed herein further comprises a sWitch in electric 
communication With the solar devices, the motor, and the 
energy storage devices. The sWitch is con?gured to transfer 
the electrical energy produced by the solar devices to the 
motor and/or the energy storage devices. In an embodiment, 
the sWitch electrically disconnects the solar devices from the 
motor and transfers the electrical energy produced by the 
solar devices to the energy storage devices. The rotation of the 
rotor assembly is caused by the force of Wind on the blades of 
the rotor assembly after the electrical disconnection. 

In an embodiment, the hybrid horiZontal axis energy appa 
ratus disclosed herein further comprises one or more diodes 

in electric communication With the solar devices, the electri 
cal generator, and the energy storage devices, for blocking 
reverse How of electrical energy from the energy storage 
devices to the solar devices and the electrical generator. 

In an embodiment, the hybrid horiZontal axis energy appa 
ratus disclosed herein further comprises a control unit, for 
example, an electronic controller, in electric communication 
With the solar devices, the electrical generator, and the energy 
storage devices for monitoring amount of electrical energy 
produced by the solar devices and the electrical generator, and 
stored in the energy storage devices. The control unit com 
mands one or more adjustable energy sources to conduct 

electrical energy from the solar devices or the energy storage 
devices to the motor for poWering the motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

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 constructions of the 
invention are shoWn in the draWings. HoWever, the invention 
is not limited to the speci?c components and methods dis 
closed herein. 

FIG. 1 exemplarily illustrates a side sectional vieW of a 
hybrid horiZontal axis energy apparatus. 

FIG. 2 exemplarily illustrates a side sectional vieW of an 
embodiment of the hybrid horiZontal axis energy apparatus. 

FIG. 3 exemplarily illustrates a side orthogonal vieW of the 
hybrid horiZontal axis energy apparatus, shoWing a drive 
mechanism encircling multiple blades of a rotor assembly, 
and an electrical generator engageably connected to the rotor 
assembly and electrically connected to energy storage 
devices. 


















