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AUTOMATIC SOLAR TRACKING ADJUSTMENT/CONTROL APPARATUS OF

SOLAR GENERATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an automatic solar

tracking adjustment/control apparatus of solar generation

system, and more particularly to a solar tracking

adjustment/control apparatus, which can drive the solar

generation module and detect the tilting state of the solar

generation module so as to automatically precisely adjust the

tilting direction and inclination angle of the solar

generation module in accordance with preset parameters.

Accordingly, the solar generation module can always face the

sun to achieve best power generation efficiency.

2. Description of the Related Art

A conventional simple-type solar generation apparatus (solar

panel) is generally disposed in a fixed position and tilted

at a fixed inclination angle for receiving sunshine. Such

simple-type solar generation apparatus has a simplified

structure and is easy to install so that the installation cost

and the successive maintenance fee are lower. However, in
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practice, the position of the sun changes with time. Therefore,

the solar generation apparatus (solar panel) disposed in the

fixed position and tilted at the fixed inclination angle

cannot always face the sun, that is, the projection direction

of the sunshine can be hardly kept normal to the solar panel.

Accordingly, it is hard for the solar generation apparatus

(solar panel) to have an optimal sunshine effect. As a result,

the power generation efficiency of such solar generation

apparatus is poor.

To solve the above problem, an improved solar generation

apparatus (solar panel) adjustable in inclination angle has

been disclosed and applied in this field. In such solar

generation apparatus, the solar panel is disposed on a secure

support via a pivotal rotational joint. A drive mechanism is

used to drive the solar panel to pivotally rotate relative to

the support. Accordingly, the solar panel can be tilted by

different inclination angles with the change of the position

of the sun according to preset parameters. Therefore, the

direction of the sunshine can be kept normal to the solar panel

so that the power generation efficiency is enhanced. However,

the drive mechanism of the above solar panel is generally

driven by a motor as a power source. The motor outputs power

and transmits the power to the drive mechanism via a chain or

a belt. During the rotation of the solar panel, the chain or

belt will inevitably slightly slip to cause error in precision.



3

As a result, the solar panel can be hardly pivotally rotated

and tilted in an expected direction and inclination angle.

Therefore, it is tried by the applicant to provide an automatic

solar tracking adjustment/control apparatus of solar

generation system, which can always automatically detect the

tilting direction and inclination angle of the solar panel and

compare these parameters with the preset reference parameters

to adjust the tilting direction and inclination angle of the

solar panel. Therefore, the solar panel can be precisely

pivotally rotated and tilted in accordance with the preset

reference parameters. Accordingly, the solar panel can have

an optimal sunshine effect to achieve best power generation

efficiency.

SUMMARY OF THE INVENTION

It is therefore a primary object of the present invention to

provide an automatic solar tracking adjustment/control

apparatus of solar generation system. The solar tracking

adjustment/control apparatus includes an accelerometer for

detecting the tilting direction and inclination angle of the

solar generation module to generate correction information so

as to control the pivotal rotation of the solar generation

module. Accordingly, the solar generation module can be always

precisely tilted in a correct direction and angle in

accordance with the preset solar tracking parameters.
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It is a further object of the present invention to provide the

above automatic solar tracking adjustment/control apparatus

of solar generation system in which the drive assemblies will

not slip or idle during operation. Therefore, the rotation of

the solar generation module can be more precisely controlled.

To achieve the above and other objects, the automatic solar

tracking adjustment/control apparatus of solar generation

system of the present invention includes: a support assembly,

a support seat being disposed at one end of the support

assembly; a carrier platform disposed on the support seat via

a two-dimensionally movable pivotal rotational assembly, at

least one solar generation module being disposed on the

carrier platform for converting solar energy into electrical

energy; at least one drive assembly disposed between the

support assembly and the carrier platform, the drive assembly

serving to drive the carrier platform according to reference

parameters previously stored in a control unit, whereby the

carrier platform can be tilted in different directions and

different inclination angles around the pivotal rotational

assembly; and a detection/correction module disposed on the

carrier platform for detecting and obtaining actual

parameters including tilting direction and inclination angle

of the carrier platform and feeding the actual parameters back

to the control unit, the control unit comparing the actual
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parameters with the previously stored reference parameters to

obtain a comparison result, whereby according to the

comparison result, the control unit modifies the tilting

direction and inclination angle of the carrier platform via

the drive assembly.

In the above automatic solar tracking adjustment/control

apparatus, the detection/correction module at least includes

an accelerometer.

In the above automatic solar tracking adjustment/control

apparatus, the control unit is disposed in the

detection/correction module.

In the above automatic solar tracking adjustment/control

apparatus, the support assembly at least has a support column.

The support seat is disposed at one end of the support column.

In the above automatic solar tracking adjustment/control

apparatus, two drive assemblies are disposed between the

support assembly and the carrier platform. Each drive assembly

includes a power source and a connection member drivable by

the power source. The connection member is a flexible body

connected to two opposite sections of the carrier platform.

In the above automatic solar tracking adjustment/control
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apparatus, the power source is connected to the connection

member via a drive member.

In the above automatic solar tracking adjustment/control

apparatus, the power source is a motor and the connection

member is a steel cable and the drive member is a drive wheel

connected to the steel cable.

In the above automatic solar tracking adjustment/control

apparatus, each drive assembly further includes at least one

idling member and the connection member passes through an edge

of the idling member and is reversely wound.

In the above automatic solar tracking adjustment/control

apparatus, each connection member is serially connected with

at least one elastic member.

In the above automatic solar tracking adjustment/control

apparatus, the carrier platform is polygonal and two ends of

the connection member are respectively connected to two

opposite corners of the carrier platform.

In the above automatic solar tracking adjustment/control

apparatus, two drive sections are disposed on each drive

member. The two drive sections are synchronously operable.

First ends of the two connection members are respectively
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connected to the two drive sections in reverse directions.

Second ends of the two connection members are respectively

connected to two opposite corner sections of the carrier

platform corresponding to two lateral sides of the support

assembly.

In the above automatic solar tracking adjustment/control

apparatus, each of the connection members is connected to an

elastic adjustment assembly.

In the above automatic solar tracking adjustment/control

apparatus, the elastic adjustment assembly includes at least

one elastic member fitted on the connection member.

In the above automatic solar tracking adjustment/control

apparatus, a first end of the elastic member is connected to

an external fixed article, while a second end of the elastic

member is provided with a fitting member connected to a middle

section of the connection member.

In the above automatic solar tracking adjustment/control

apparatus, the fitting member is a pulley.

In the above automatic solar tracking adjustment/control

apparatus, the two drive sections are two annular grooves

disposed on the drive wheel. The two connection members are
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respectively wound on the annular grooves in reverse

directions.

In the above automatic solar tracking adjustment/control

apparatus, the carrier platform is polygonal and two ends of

the connection member are respectively connected to two

opposite corner sections of the carrier platform.

In the above automatic solar tracking adjustment/control

apparatus, the pivotal rotational assembly includes a pivot

seat, a first shaft rod and a second shaft rod. The first and

second shaft rods pass through the pivot seat and intersect

each other. Two ends of the first shaft rod are disposed on

the support seat, while two ends of the second shaft rod are

disposed on the carrier platform.

In the above automatic solar tracking adjustment/control

apparatus, the two ends of the first shaft rod are pivotally

connected to the support seat via bearings and the two ends

of the second shaft rod are connected to the carrier platform

via bearings.

The present invention can be best understood through the

following description and accompanying drawings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a perspective view of a first embodiment of the

present invention;

Fig. 2 is an enlarged view of the pivot seat and the relevant

sections of the first embodiment of the present invention;

Fig. 3 is a perspective view showing the operation of the first

embodiment of the present invention in one state;

Fig. 4 is a perspective view showing the operation of the first

embodiment of the present invention in another state;

Fig. 5 is a perspective view of a second embodiment of the

present invention;

Fig. 6 is an enlarged view of the first and second drive

assemblies and the relevant sections of the second embodiment

of the present invention;

Fig. 7 is a side view of the second embodiment of the present

invention, showing the operation thereof; and

Fig. 8 is a view of the first and second drive assemblies and

the relevant sections of a third embodiment of the present

invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Please refer to Figs. 1 and 2. According to a first embodiment,

the automatic solar tracking adjustment/control apparatus of

the solar generation system of the present invention includes

a support assembly 1, a solar generation module 2, at least

one drive assembly (a first drive assembly 3 and a second drive

assembly 4 as shown in Fig. 1) for driving the solar generation

module 2, a pivotal rotational assembly 5 and a

detection/correction module 6. The support assembly 1 has a

support column 11 and a base seat 12 outward extending from

one end of the support column 11 for securely supporting the

solar generation module 2 on the ground or a preset plane face.

A support seat 13 is disposed at the other end of the support

column 11, which end is distal from the base seat 12. A middle

section of the support seat 13 is recessed.

The pivotal rotational assembly 5 is composed of a pivot seat

51, a first shaft rod 52 and a second shaft rod 53. The first

and second shaft rods 52, 53 pass through the pivot seat 51

and intersect each other. The first shaft rod 52 is fixed on

the pivot seat 51. Two ends of the first shaft rod 52 are

pivotally disposed on the support seat 13 via two bearings 521.

(In practice, alternatively, the two ends of the first shaft

rod 52 can be fixed on the support seat 13 and the pivot seat

51 is pivotally connected on the middle section of the first
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shaft rod 52). Accordingly, the pivot seat 51 can be

one-dimensionally pivotally rotated around the first shaft

rod 52 relative to the support seat 13. The second shaft rod

53 is also fixed on the pivot seat 51. Two ends of the second

shaft rod 53 are pivotally disposed on a carrier platform 21

via two bearings 531. (In practice, alternatively, the two

ends of the second shaft rod 53 can be fixed on the carrier

platform 21 and the pivot seat 51 is pivotally connected on

the middle section of the second shaft rod 53). Accordingly,

the carrier platform 21 can be two-dimensionally pivotally

rotated around the second shaft rod 53 relative to the support

seat 13.

The solar generation module 2 is disposed on the carrier

platform 21 for receiving solar energy to generate electrical

power.

The first drive assembly 3 and the second drive assembly 4 are

disposed between the support assembly 1 and the carrier

platform 21. In this embodiment, the first drive assembly 3

at least includes a first power source 31, (which can be a motor)

and a connection member 32, (which can be a steel cable). The

first power source 31 (motor) is drivingly connected to the

connection member 32 (steel cable) via a first drive member

311, (which can be a drive wheel). Two ends of the connection

member 32 (steel cable) are connected to two opposite corner
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sections of the carrier platform 21. In this embodiment, the

carrier platform 21 is polygonal (quadrangular) and the power

source 31 is disposed at the middle of the support column 11.

In addition, two idling members 33, 331, (which can be idlers)

are disposed on the base seat 12 of the support assembly 1.

The connection member 32 (steel cable) passes through the two

idling members 33, 331 and is wound in the form of W.

Furthermore, two ends of the connection member 32 (steel cable)

are respectively serially connected to two elastic members 34,

341 and then connected to the opposite corner sections of the

carrier platform 21.

The second drive assembly 4 at least includes a second power

source 41, (which can be a motor) and a connection member 42,

(which can be a steel cable). The second power source 41 (motor)

is drivingly connected to the connection member 42 (steel

cable) via a second drive member 411, (which can be a drive

wheel). Two ends of the connection member 42 (steel cable) are

connected to two other opposite corner sections of the carrier

platform 21. In this embodiment, the carrier platform 21 is

polygonal (quadrangular) and the power source 41 is disposed

at the middle of the support column 11. In addition, two idling

members 43, 431, (which can be idlers) are disposed on the base

seat 12 of the support assembly 1. The connection member 42

(steel cable) passes through the two idling members 43, 431

and is wound in the form of W. Furthermore, two ends of the
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connection member 42 (steel cable) are respectively serially

connected to two elastic members 44, 441 and then connected

to the other opposite corner sections of the carrier platform

21.

The detection/correction module 6 is disposed on the carrier

platform 21. The detection/correction module 6 at least has

an accelerometer and a control unit inside the

detection/correction module 6. The accelerometer serves to

detect various actual parameters including position,

direction and inclination angle and transmit the actual

parameters to the control unit. The control unit stores

various preset reference parameters for comparing the actual

parameters with the reference parameters. According to the

comparison result, the control unit can modify the output of

the power sources 31, 41.

In the above structure, in practice, the control unit can be

alternatively disposed outside the detection/correction

module 6, (for example, on the base seat 12 of the support

assembly 1). In addition, the control unit can be received in

a container as necessary.

Please refer to Figs. 3 and 4. In operation of the first

embodiment of the present invention, according to the various

parameters stored in the control unit of the
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detection/correction module 6, the control unit drives the

first and second power sources 31, 41 (motors) of the first

and second drive assemblies 3, 4 to operate. At this time, via

the first and second drive members 311, 411 (drive wheels),

the first and second power sources 31, 41 (motors)

respectively drive the connection members 32, 42 (steel cables)

so as to drive the carrier platform 21 to pivotally rotate and

tilt around the pivotal rotational assembly in a preset

direction.

During the pivotal rotation and tilting of the carrier

platform 21, the accelerometer in the detection/correction

module 6 is synchronously tilted. At this time, the

accelerometer can detect the various actual parameters of the

carrier platform 21, including tilting direction and

inclination angle and transmit the actual parameters to the

control unit. The control unit compares the actual parameters

with the preset reference parameters stored in the control

unit. Then, according to the comparison result, the control

unit modifies the output of the power sources 31, 41 so that

the direction and inclination angle of the carrier platform

21 can conform to the set parameters stored in the control unit.

Accordingly, the solar generation module 2 on the carrier

platform 21 can be directed in a preset direction and tilted

by a preset inclination angle to always face the sun so as to

achieve an optimal sunshine effect and best power generation
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efficiency.

Please now refer to Figs. 5 to 7. According to a second

embodiment, the automatic solar tracking adjustment/control

apparatus of the solar generation system of the present

invention includes a first drive assembly 7, a second drive

assembly 8, a support assembly 1, a solar generation module

2, a pivotal rotational assembly 5 and a detection/correction

module 6 as in the first embodiment. The first and second drive

assemblies 7, 8 are respectively composed of a first power

source 71 and a second power source 81, a first drive member

72 and a second drive member 82 drivable by the first and second

power sources 71, 81 and multiple connection members 73, 74,

83, 84. A first drive section 721 and a second drive section

722 and a third drive section 821 and a fourth drive section

822 are respectively disposed on the first and second drive

members 72, 82. The first and second drive sections 721, 722

are synchronously operable and the third drive section 821 and

the fourth drive section 822 are also synchronously operable.

In this embodiment, the first and second power source 71, 81

are motors and the first and second drive members 72, 82 are

drive wheels disposed on output shafts of the motors. The first

and second drive sections 721, 722 are two adjacent annular

grooves disposed on the first drive member 72 (drive wheel).

The two connection members 73, 74 are two steel cables. First

ends of the two steel cables 73, 74 are respectively wound on
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the first and second drive sections 721, 722 (annular grooves)

in reverse directions. The two connection members 83, 84 are

two steel cables. First ends of the two steel cables 83, 84

are respectively wound on the third and fourth drive sections

821, 822 (annular grooves) in reverse directions. Middle

sections of the connection members 73, 74, 83, 84 are first

respectively conducted through idling members 731, 741, 831,

841, (which can be pulleys located on the base seat 12). Then

second ends of the connection members 73, 74, 83, 84 are

respectively connected to opposite corner sections of the

carrier platform 21 corresponding to two lateral sides of the

support assembly 1. In practice, the middle sections of the

connection members 73, 74, 83, 84 can be further respectively

conducted through elastic adjustment assemblies 73a, 74a, 83a,

84a. The elastic adjustment assemblies 73a, 74a, 83a, 84a

serve to apply elastic pull force to the middle sections of

the connection members 73, 74, 83, 84 so as to tension the

connection members 73, 74, 83, 84 to a certain extent.

In the second embodiment of the present invention, the elastic

adjustment assemblies 73a, 74a, 83a, 84a have identical

structures. Each of the elastic adjustment assemblies

includes an elastic member 731a, 741a, 831a, 841a, (which can

be a spring). A fitting section 732a, 742a, 832a, 842a, (which

can be a pulley), is disposed at a first end of the elastic

member 731a, 741a, 831a, 841a. The connection cable 73, 74,
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83, 84 can be conducted through the fitting section 732a, 742a,

832a, 842a. A second end of the elastic member 731a, 741a, 831a,

841a is connected to the base seat 12. The elastic member 731a,

741a, 831a, 841a serves to elastically pull the connection

cable 73, 74, 83, 84 to keep the connection cable in a properly

tensioned state.

In operation, the power source 71 of the link assembly 7 drives

the first drive member 72 to rotate. As aforesaid, the two

connection members 73, 74 are respectively wound on the first

and second drive sections 721, 722 (annular grooves).

Therefore, in the case that the first drive section 721 forward

drives the connection member 73 to wind up the same, then the

second drive section 722 simultaneously unwinds the

connection members 74. Accordingly, the two connection

members 73, 74 are synchronously extended in the same

direction. Similarly, in the case that the first drive section

721 backward unwinds the connection member 73, then the second

drive section 722 forward winds up the connection member 74.

Accordingly, the first drive member 72 can drive the two

connection members 73, 74 to extend in the same direction.

Moreover, the two connection members 73, 74 are prevented from

slipping on the first drive member 72 during rotation.

Therefore, it is ensured that the operation is accurately

performed. The link assembly 8 is operated in the same manner.

Accordingly, the solar power generation module 2 (the carrier
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platform 21) can be stably tilted in a predetermined

direction.

Please now refer to Fig. 8, which shows a third embodiment of

the present invention. The third embodiment is substantially

identical to the second embodiment in structure. In the second

embodiment, the extending direction of the connection members

73, 74 intersects the extending direction of the connection

cables 83, 84. (It is shown in the drawings that the connection

cables 74, 83 intersect each other, while the connection

cables 73, 84 do not intersect each other). The third

embodiment is simply different from the second embodiment in

that the intersecting connection cables 74, 83 are not

provided with any elastic adjustment assembly so as to avoid

touch or interference of the intersecting connection cables

74, 83 during operation due to deflection. However, the middle

sections of the connection cables 73, 84 that do not intersect

each other are still conducted through two elastic adjustment

assemblies 73a, 84a identical to those of the second

embodiment. The other parts of the third embodiment are

identical to those of the second embodiment.

In conclusion, the automatic solar tracking

adjustment/control apparatus of the solar generation system

of the present invention can detect the tilting state of the

solar generation module to automatically adjust the solar
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generation module to a correct inclination angle and correct

direction according to the set parameters.

The above embodiments are only used to illustrate the present

invention, not intended to limit the scope thereof. Many

modifications of the above embodiments can be made without

departing from the spirit of the present invention.



What is claimed is: 

1. An automatic solar tracking adjustment/control apparatus of 

solar generation system, comprising: 

a support assembly, a support seat being disposed at one end of 

the support assembly; 

a carrier platform disposed on the support seat via a 

two-dimensionally movable pivotal rotational assembly, at least 

one solar generation module being disposed on the carrier 

platform for converting solar energy into electrical energy; 

at least one drive assembly disposed between the support assembly 

and the carrier platform, the drive assembly serving to drive 

the carrier platform according to reference parameters 

previously stored in a control unit, whereby the carrier platform 

can be tilted in different directions and different inclination 

angles around the pivotal rotational assembly; and 

a detection/correction module disposed on the carrier platform 

for detecting and obtaining actual parameters including tilting 

direction and inclination angle of the carrier platform and 

feeding the actual parameters back to the control unit, the 

control unit comparing the actual parameters with the previously 

stored reference parameters to obtain a comparison result, 

whereby according to the comparison result, the control unit 
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modifies the tilting direction and inclination angle of the 

carrier platform via the drive assembly; the drive assembly 

including a power source and a connection member drivable by the 

power source, the connection member being a flexible body 

connected to two opposite sections of the carrier platform; 

wherein the power source is connected to the connection member 

via a drive member; 

wherein two drive sections are disposed on the drive member, the 

two drive sections being synchronously operable, first ends of 

the two connection members being respectively connected to the 

two drive sections in reverse directions, second ends of the two 

connection members being respectively connected to two opposite 

corner sections of the carrier platform. 

2. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 1, wherein the 

detection/correction module at least includes an accelerometer. 

3. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 2, wherein the 

control unit is disposed in the detection/correction module. 

4. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 1, wherein the 

support assembly at least has a support column, the support seat 

being disposed at one end of the support column. 
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5.. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 1, 2,-3 or 4, wherein 

two drive assemblies are disposed between the support assembly 

and the carrier platform. 

6. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 1, wherein the power 

source is a motor and the connection member is a steel cable and 

the drive member is a drive wheel connected to the steel cable. 

7. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 5, wherein each drive 

assembly further includes at least one idling member and the 

connection member passes through an edge of the idling member 

and is reversely wound. 

8. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 5, wherein each 

connection member is serially connected with at least one elastic 

member. 

9. The automatic solar tracking adjustment/control apparatus of 

solar generation system as claimed in claim 9, wherein the 

elastic member is disposed at a section of the carrier platform, 

which section is connected to the connection member. 

10.The automatic solar tracking adjustment/control apparatus of 
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solar generation system as claimed in claim 1, wherein the two

opposite corner sections of the carrier platform correspond to

two lateral sides of the support assembly.

11.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 10, wherein each of

the connection members is connected to an elastic adjustment

assembly.

12.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 11, wherein the

elastic adjustment assembly includes at least one elastic member

fitted on the connection member.

13.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 12, wherein a first

end of the elastic member is connected to an external fixed

article, while a second end of the elastic member is provided

with a fitting member connected to a middle section of the

connection member.

14.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 13, wherein the

fitting member is a pulley.

15.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 10, wherein the two
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drive sections are two annular grooves disposed on the drive

member, the two connection members being respectively wound on

the annular grooves in reverse directions.

16.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 5, wherein the

carrier platform is polygonal and two ends of the connection

member are respectively connected to two opposite corner

sections of the carrier platform.

17.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 1, 2, 3 or 4, wherein

the pivotal rotational assembly includes a pivot seat, a first

shaft rod and a second shaft rod, the first and second shaft rods

passing through the pivot seat and intersecting each other, two

ends of the first shaft rod being disposed on the support seat,

while two ends of the second shaft rod being disposed on the

carrier platform.

18.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 5, wherein the

pivotal rotational assembly includes a pivot seat, a first shaft

rod and a second shaft rod, the first and second shaft rods

passing through the pivot seat and intersecting each other, two

ends of the first shaft rod being disposed on the support seat,

while two ends of the second shaft rod being disposed on the

carrier platform.
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19.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 17, wherein the two

ends of the first shaft rod are pivotally connected to the support

seat via bearings and the two ends of the second shaft rod are

connected to the carrier platform via bearings.

20.The automatic solar tracking adjustment/control apparatus of

solar generation system as claimed in claim 18, wherein the two

ends of the first shaft rod are pivotally connected to the support

seat via bearings and the two ends of the second shaft rod are

connected to the carrier platform via bearings.


