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 AUTOMAT®CPSGIMRtETRARKINGI N USTHERT ACONTROIN NEPARATHS d)Fays face the

sun to achieve best power generation efficiency. 2. Description of the Related Art

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 1nclination angle of the solar
generation module 1n 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) 1s generally disposed 1n a fixed position and tilted
at a fixed 1nclination angle for receiving sunshine. Such
simple-type solar generation apparatus has a simplified
structure and 1s easy to install so that the installation cost

and the successive maintenance fee are lower. However, in
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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 1 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 hardlykeptiriermaligthasalas panst. Mesordingiiiah isshard for thensolarigenefatien apparatus

(solar panel) to have an optimal sunshine effect. As a result, the power generation efficiency of such
solar generatidreappaeatugds poat. T seiveathe talxoes prabte pg b lionproypd sodan gehbcation
apparatus (solar panel) adjustable in inclination angle has been disclosed and applied in this field. In

such solar gehb¥&fbrPAsidrafis, tilsdidr paskel i dishssebioed stBarkel &iddstiviapivotal

o R R oo B e bR e o e

position of the suy}ACCfiNG Iﬁ%%%%?ﬁﬁ?%??k%@ﬁ{%r Ahe t‘Bret‘Hié’rEBﬁ%‘F 34rhine can be

kept normal to the solar panel so that the power generation efficiency Is enhanced. However, the drive
mechanism of ¢ee ahoue bplar paned ishagreréby drilien by lamotenas apaweragamiea.t Tke motor
outputs power and transmits the power to the drive mechanism via a chain or a belt. During the
rotation of the solba pareelcthe thairawe bait afitinesitaplnsiiginly sl exdaude erroe priecision.

the power generation efficiency of such solar generation

apparatus 1S poor.

To solve the above problem, an i1mproved 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 1s disposed on a secure
support via a pivotal rotational joint. A drive mechanism 1s
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 1s enhanced. However,
the drive mechanism of the above solar panel 1s 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 1nevitably slightly slip to cause error in precision.
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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. Agcqrdiagly] the salar pahel caarhalecam dptingl singhirie effedtltp aehigye dest power
generation efficiency. SUMMARY OF THE INVENTION It is therefore a primary object of the present
invention to pradidé iaht adtormatansaaptadkidg dojustmeo/cantioliapdaratus ofisalagdeneration

system. The solar tracking adjustment/control apparatus includes an accelerometer for detecting the
tiiting directioh&HcEiHliRatibh afgld bEthBBJIAE gENRFAkEA ndAUR &Y dERetitd BEABRHAR information

soasto controlihe pivotal rEtation of é[ﬁe sglaréiﬁyleration odule, Acc?rdinglﬁ, he sol{ar{generation
module can be’ I?Afrays%@& él@g(iltea 35 FW’F o(fl%%%ﬂ nd%@er?n Hécor . nce Witf the preset .
soar tracking, a@matersy Ly Srinar AieeLl InRRIgses IRRHPR? proyidedhe ahve automalic
solar tracking adjustment/control apparatus of solar generation system in which the drive assemblies

will not slip origlle gytindiareration. AMéreferei thet rasationof shefseles gerleratipmmodig can be more
precisely controlled. _

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 i1n 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

[t 18 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 1n a correct direction and angle 1n

accordance with the preset solar tracking parameters.
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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 rotatiarsalassarhbly i) a detedtibhcgrectmtmadua tisposen pnatedartiee platform for

detecting and obtaining actual parameters including tilting direction and inclination angle of the carrier
platform and ¥Ry Hé ABRIal ayArietersBadk REIdoHtidIGiblt/ B dRtoPRMAESBaring the

actual parameters with the previously stored reference parameters to obtain a comparisqn result,
horeby acehHg 18 8 GO HLrSO S Tha EOTHAGh i SRS SR dfodbriand
inclination angje, 0% g carieuplatipim Wa tsqive Bﬁs.e'i‘g?é%é'w@% abgye (?Btf’é{'i%%s lar tracking
adjustment/control apparatus, the detection/correction module at least includes an accelerometer. In
the above autdipatio splactraeking asiugwdertcentiobappaiaiusy the sentyotunit ivdispdsed in the

detection/correction module. In the above automatic solar tracking adjustment/control
To achieve the above and other objects, the automatic solar
tracking adjustment/control apparatus of solar generation
system of the present i1nvention 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
4



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 carrierplatform.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.
apparatus, the power source is connected to the connection member via a drive member. In the above

automatic solgy; tragkingradivistmericqnteal appatgtus; dhe Paweieseuree isfrmmaiand the connection
member is a steel g:able and the driye member is a drive wheel connected to the steel cable.
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 1s disposed 1n 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 1s 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. Eachdrive assembly
includes a power source and a connection member drivable by
the power source. The connection member 1s a flexible body

connected to two opposite sections of the carrier platform.

In the above automatic solar tracking adjustment/control
5



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 gynmaticisolat Hackipgeadiusment/cpatrebapearatds, twotdfivecsrgiionsaig disposed on
each drive member. The two drive sections are synchronously operable. First ends of the two

connection negnibers areaespdativety Bember .

In the above automatic solar tracking adjustment/control
apparatus, the power source 1s a motor and the connection
member 18 a steel cable and the drive member 1s 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
1dl1ng member and the connection member passes through an edge

of the 1dling member and 1s reversely wound.

In the above automatic solar tracking adjustment/control
apparatus, each connection member 1s serially connected with

at least one elastic member.

In the above automatic solar tracking adjustment/control
apparatus, the carrier platform 1s 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
6



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/copifglanpatatys, efirstterd @t thecelastic membenis connesteditorar extainal fixed
article, while a second end of the elastic member is provided with a fitting member connected to a

middle sectiobaafahd cendectidn triemiiao It tnmabéveautematia solar erackispcadjusteient/control

apparatus, the fitting member is a pulley. In the above automatic solar tracking adjustment/control
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 1s 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 1s connected to
an external fixed article, while a second end of the elastic
member 1S 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 1s 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
7



apparatus, the two drive sections are two annular grooves disposed on the drive wheel. The two
connection members are 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 pagg {fyoughvbe piveisaat anshintersect gagh pther. Jwsosrds of e it shalt rod are

disposed on the support seat, while two ends of the second shatft rod are disposed on the carrier
platform. In tlla above @nsamatic 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.

In the above automatic solar tracking adjustment/control
apparatus, the carrier platform 1s 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



The present invention can be best understood through the following description and accompanying
drawings, wherein: BRIEF DESCRIPTION OF THE DRAWINGS 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. 1 1s a perspective view of a first embodiment of the

present invention;

Fig. 2 1s an enlarged view of the pivot seat and the relevant

sections of the first embodiment of the present invention;

Fig. 3 1s a perspective view showing the operation of the first

embodiment of the present invention 1n one state;

Fig. 4 1s a perspective view showing the operation of the first

embodiment of the present i1nvention 1n another state;

Fig. 5 1s a perspective view of a second embodiment of the

present 1nvention;

Fig. 6 1s an enlarged view of the first and second drive
assemblies and the relevant sections of the second embodiment

of the present 1invention;

Fig. 7 1s a side view of the second embodiment of the present

invention, showing the operation thereof; and

Fig. 8 1s a view of the first and second drive assemblies and
the relevant sections of a third 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 theDETAVARFEOHSTR PP2 10INd G IRHNERE BF RRE-Dr e5@RODMERIOS

Please refer toFigs. 1 and 2. According toa 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 1n 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 1s disposed at the other end of the support
column 11, which end i1s distal from the base seat 12. A middle

section of the support seat 13 1s 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 1s pivotally connected on the middle section of the first
10



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 exteg@ipffromrpene £nd of fecsuprert tolumnHA fof isesurelesuppartingctig selgr generation
module 2 on the ground or a preset plane face. A support seat 13 is disposed at the other end of the

support colurandd widals eaddd distal frarhathé pase tsebed 2a Aanitdlld Bectfarr ot thehsulpport 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 ¥8d 532 Tiel firkt ¥fidiseddi sHRRPdds 50253 lphsslittosgh ehé! pilt Ebat &d and
intersect. eac% ther. The fiﬁst sh(ift roctﬁz IS fixece/_on the 'vqt eat 51dTW egﬁs of the fi s_t shaft rod
52 are pivota ;3) disgpgslegooo & Lﬂi[bo §eBE 18 Vid ‘f\% YIT@%OSEE. (Sln a ge,sgl?é)r% tively, the
two ends of t@ﬁ}é‘ﬁt t Ko é?éﬂ% f%ﬂ‘f;&;ﬁ%%‘é%?%ﬁeétéé d-the,piypr segt 51 is pivotally

connected on the middle section of the first shait rod 52). Accordingly, the pivot seat 51 can be
one-dimensiongdly pixotaliy idtated adund(the fisstashefteod 93 telativie to Bleysupprit sgat 13. The
second shaft rod 53 is also fixed on the pivot seat 51. Two ends of the second shaft rod 53 are
pivotally disposds onfa thgierqitatiorns 24 iia ned behrivays $81. f(irk pehctice! Ateatativess the two

ends of the second. shaft rod 53 can be fixed on the carrier platform 21 and the pivot seat 51 is
pivotally con é(cj!t%ﬁmfh Tidifle SBEUGH B ine §@éo$dshaftnéa@s@f/kz{c&@wﬁ%@ trier platform

21 can be two+dimensipnally pivotally retated around the, second od 53 relative to the support
seat 13, QMG P VR QIEY S PaRE AR S eFP ro%P%%s. ccoroflng?y,
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 1s 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 amotor)
and a connection member 32, (which can be a steel cable). The
first power source 31 (motor) 1s 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
11



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 thecedrjigction membearn 32 {stesl sable)mre connectd o dwbaPifsHe corher sections of

the carrier platform 21. In this embodiment, the carrier platform 21 is polygonal (quadrangular) and the
power sourcec3? id dispolsetfattinerhiddieof tr@osudpd catlran dil] & dduiitibr hievp iy members
33, 331, (which can be idlers) are disposed on the base seat 12 of the support assembly 1. The
connection mEMBEC33 {stcelbabRO)Sabsds iHsuBhdeavlidling mernsars 39 B is wound in

he form of W. F , two ends of th i ber 32 (steel cabl ivel
Sorially conng oMM HasHi A 357 0R S thets on RS 1 61 BRERUI Suiner sections
of the carrier platform 24 the SRCPRe dliyeassembly s ‘fleﬁéi%&ﬁlﬂ)‘fﬁ? 555%

? qur source 41,
(which can be a motor) and a connection member 42, (which can be a steel cable). The second power

source 41 (nPker) dAnivinohoeonagbied BYthe cernectidyl memher d2 (steenablehvia asecond drive

member 411, (which can be a drive wheel). Two ends of the connection member 42 (steel cable) are
connected to tdbiotBermnupposite cdher Sedtioasn df the cawienglatformi Be. 14 chis embodiment, the

carrier platform 21 is polygonal (quadrangular) and the power source 41 is disposed at the middle of
the support cﬁmhqnmmsdd&m,%i&#élﬁ%ﬁm@%} ABIGRARH 2 sd sdr isposed on

he b 12 of th bly 1. Th | ber 42 (steel cabl hrough
the two ling HEm B A, A i e WA G o KL A hore I B b
connection memben A2(Elael cablelare s aspaaivabn Bealbecennaesdiodyglasys members 44,

441 and then connected to the other opposite corner sections of the carrier platform 21.
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)
1s 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 1s
polygonal (quadrangular) and the power source 41 1s disposed
at the middle of the support column 11. In addition, two 1dling
members 43, 431, (which can be 1dlers) are disposed on the base
seat 12 of the support assembly 1. The connection member 42
(steel cable) passes through the two 1dling members 43, 431

and 1s wound in the form of W. Furthermore, two ends of the
12



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 giHgkie. IDrPIACHBR (TEICORITelUNiE 8N Df alternalivebedispesed utsige he

detection/correction module 6, (for example, on the base seat 12 of the support assembly 1). In
addition, the commelatriticdo beweceMesitina menbétey aslnedddsandPidase refemodtigd. 3 and 4. In
operation of the first embodiment of the present invention, accarding to the various
parametersstbredieheédstFoRiPReRhéc corner sections of the carrier platform

21.

The detection/correction module 6 1s disposed on the carrier
platform 21. The detection/correction module 6 at least has
an accelerometer and a control unit 1nside the
detection/correction module 6. The accelerometer serves to
detect various actual parameters 1including position,
direction and 1inclination 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, 1n 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
13



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
synchronouslydilieg Asihisdimedheaccalatomete camdetesh thevariguis; agtvalparapgiers of the
carrier platform 21, including tilting direction and inclination angle and transmit the actual parameters
to the controlfunits Thencbrtealarmit gomwparethecactudll parkinéteod avth thefpreket fefersnce
parameters stored in the control unit. Then, according to the comparison result, the control unit
modifies the 8HhUCTANE sbineics8nit@BBEL & do thatn@Rfifettion AddliRdImAtSF angleof the carrier

latf 21 f in th if. dingly, th I
Goneration mobia 2 b b ChrveF DO 35 A B dectoiin W vl BrBclBh e ked by a
preset inclina{iﬁg ar}?lei tq always fage the sun 510 aghieve an ?qtimalﬁuns(mﬁ Sflf%gt and best

power generation efficiency. Please now refer 1o Figs. 5 to 7. According to a second embodiment, the
automatic solgg $iaekinpvadjysiment/cantreloannat atusnohtheheelarigendatian systemiofdke present
invention includes a first drive assembly 7, a second drive assembly 8, a support assembly 1, a solar
generation medule 2, a pivotal idtationalrassembit s ard 2 détecioncaarecgiorniotiela®las in the first
embodiment. The first and second drive assemblies 7, 8 are respectively composed of a first power
source 71 anfild $ecohd et Beurke Lt alfirdidrivel Mfber 75 ¥ sddbnd dRVE Hedmber 82
drivable by the.first and second power sources 71, 81 and multiple connection members 73, 74, 83,
84. A first drive gggt?olno%l 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 driyr seetion @22 apg wiscadynebrompisty opedable; In ihig embodimente therfikst and second
power source 71, 81 are motors and the first and second drive members 72, 82 are drive wheels
disposed on putplf etgfts bf thehmoterec Thedmstiand sacdribdrhed sedtions/ 7T, 172X amtwo adjacent
annular groovasqg‘ifpostﬁd on the first drive member 72 (drive wheel). The two connectign members

I

73, 74 are twWd Ccalles. Birst G ORR U Ystebl ddiSis 73 74 didliespbeively d on the
first and seco rive tio : nular grooves) i ree directi ect onnection
members 83,%15 %}g@ﬁ%{%@fé@eég Ifi‘?(:?treerkgﬁ,e ogf%ﬁ% (?v@g ;%ézpiaa?b%%sr@ §$§é$gsg§§ively wound
on the third apg|fougth driyeserens 821, 822 {aniidiahgroaver) i teveise directians. Jigdle sections
of the connection members 73, 74, 83, 84 are first respectively conducted through idling members
731, 741, 831,4L, (whicincam pecpulleys tioeated on tHecbasd sedt H2): direncsecarw ¢hds of the
connection members 73, 74, 83, 84 are respectively connected to opposite corner sections of the
carrier platfor®®R21 1sdkré&dndihgaccand [ddralisides OnRe €Sppba 4§dermbiyparrmerbetise, the middle
sections of the.ctg%nngegtion members £3 74, 83, 84 can be further res&ectivel conducted through

a

elastic adjustW?e @r.n%ﬁ@ée?ga,r% 9?§§§.,684%rﬂ4§é%§§ic %Bﬂfs‘? ehllilaé biad 79 , 74a, 83a,
84a serve to anply elegis pull forgedo dhe fridie seclians ot te qannpction membgrs 73, 74. 83, 84

so as to tension thé connettion mem 0 a certain extent. In the second embodiment

of the presengiiveriani e glagtie adiypimenifassrmpling f330048833,844 hayg idgptical

structures. Each of the elastic adjustment assemblies includes an elastic member 731a, 741a, 831a,
841a, (which dao lE acpring). Arfidting séctizrt 73%aandda, 8324 1842 (which edn béarpulley), is
disposed at a first end of the elastic member 731a, 741a, 831a, 841a. The connection cable 73, 74,
1 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 1n 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
14



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 drivespglien ¢i2dyforward 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 forFaHIGNIARY up 8H& Eorltectidd member T4/ Acesiamighi tBe fifst AriveRfdber 72 can

drive the two connection membpers 73, 74 o extend in the same direction. Moregver, the two
connection m%%ﬁrgﬂlﬁ? {?}4 El&eppé{/?emj fom grpiﬁﬁinbr&?m&(g}i% mgﬂie?%]%%cmﬁx\/g rotation.
Therefore, it "%ﬁhsflﬁ h e ration,is ageurately perfo he link asse is-operated in
the same manner. Ac%c%grdiar(?gﬁ;/,tt e s%lg)}r%gwegr% ggggrgi?é m@:;ﬁ) u(fee }g (et‘%gl caﬁr?irrg a%/o%}rlft 21) can be
stably tilted in ayradeteimined difestian.fRieasedoiv cefes e el B, Whigh showeda dhifd embodiment
of the present invention. The third embodiment is substantially identical to the second embodiment in
structure. In thesetohy émbadimeng tHe axtstmlidg direction of e gonkectioromenalderse73, 74
intersects the_extending direction of the connection cables 83, 84. r%It is shown in the drawings that the

connection cabled 7483 drterSdctldubadtriet SWANd Yhe adkhactbn Cablk¥ 7S94 86 hitihtersect

h other). Th ird bodi is-simply diff f d di in that th
crsecting dOLC Aelal L o St R St L ALV %0 s (o
avoid touch of integfierence of the ia&?ésqfégge%qwecﬁyncf&%%zﬂ, 83 dyring pperafig-due to

deflection. However, the middle sections of the connection cables 73,84 that do not intersect each

other are still gendgeted thimdgh wereladtip@dustgmant @sseimblies 73a,t84a {dentigahte those of the
second embodiment. The other parts of the third embodiment are identical to those of the second
embodiment.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, &1

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
15



Inconclusion,theautomaticsolartracking 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 generation module to a correct inclination angle and correct direction according to the set
parameters.

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, &4
are respectively wound on the third and fourth drive sections
821, 822 (annular grooves) 1n reverse directions. Middle
sections of the connection members 73, 74, 83, 84 are first
respectively conducted through 1dling 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, &4 to a certain extent.

In the second embodiment of the present invention, the elastic
adjustment assemblies 73a, 74a, &3a, &4a have 1dentical
structures. Each of the elastic adjustment assemblies
includes an elastic member 731a, 74la, 831a, 841la, (which can
be a spring). A fitting section 732a, 742a, 832a, 842a, (which
can be a pulley), 1s disposed at a first end of the elastic

member 731a, 74la, 831a, 84la. The connection cable 73, 74,
16



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 g% cgrrigh plagormion corvefing sefarenediytiniq eleeticaban®rds , 742a,
832a, 842a. A second end of the elastic member 731a, 741a, 831a,
841a 1s connected to the base seat 12. The elastic member 731a,
741a, 831a, 84la serves to elastically pull the connection
cable 73, 74, 83, 84 to keep the connection cable 1n 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 1n 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, 1t 1s ensured that the operation 1s accurately
performed. The link assembly 8 1s operated 1n the same manner.

Accordingly, the solar power generation module 2 (the carrier
17



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 thg jactya) paraprieters withthepreviously staredireferenge parameigss & abtaid a
comparison result, whereby according to the comparison result, the control unit modifies the tilting
direction anddndigatioarangle of the carrier platformvia the drive assembly. 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

e PR Lo e AT R TN i o conel
Pt o R Y 8 eSS S Sy st
identical to the second embodiment in structure. In the second
embodiment, the extending direction of the connection members
73, 74 1intersects the extending direction of the connection
cables 83, 84. (It 1s shown in the drawings that the connection
cables 74, 83 1ntersect each other, while the connection
cables 73, 84 do not 1intersect each other). The third
embodiment 1s simply different from the second embodiment in
that the 1ntersecting connection cables 74, &3 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 sti1ll conducted through two elastic adjustment
assemblies 73a, &4a 1identical to those of the second

embodiment. The other parts of the third embodiment are

1dentical 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
18



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, each 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. 6. The automatic solar tracking adjustment/control apparatus of solar generation
system as claimed in claim 5, wherein the power source is connected to the connection member via a
drive membeg.eh cliet auiomatic $elardracking asiustirnticentrpbarpacdiseidalargeperation
system as claimed in claim 6, wherein the power source is a motor and the connection member is a
steel cable add thee tiioa nerobedisna dtive tWeeel conpectemctoahe steel cable. 8. 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 eqgi2 of S35 b SR A" 1R "BHIT NP i 1 1ustrate the present

invention, not 1ntended to limit the scope thereof. Many
modifications of the above embodiments can be made without

departing from the spirit of the present invention.

19



9. 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.
10.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. 11.The automatic solar tracking adjustment/control apparatus of
solar generation system as claimed in claim 6, wherein two drive sections are disposed on the drive
member, the Wyg drive seciipnsdeing 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 corresponding to two lateral sides of the supEort assembly. 12.The automatic solar
tracking adjustmét/cohtRMBbparafRs SolACEdNE atiohBy5RH bsCQBiEd int BRAH A herein each

of the connection rFe rs is_connected to an (-%Iastlc ad}n stment assembly
solar generation Ssystem, CO

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 1into

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 1in 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
20



13.The automatic solar tracking adjustment/control apparatus of solar generation system as claimed in
claim 12, wherein 23 the elastic adjustment assembly includes at least one elastic member fitted on
the connection member. 14.The automatic solar tracking adjustment/control apparatus of solar
generation system as claimed in claim 13, 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. 15.The automatic solar tracking

adjustment/contreligppasatusodf sgldrcgengiatiensystem ag claimssbincaisn 1hewherein the fitting
member is a pulley. . _
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 platformvia

the drive assembly.

2. The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 1, wherein
the detection/correction module at least 1ncludes an

accelerometer.

3. The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed 1in claim 2, wherein
the control unit 1s 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.

5. The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed 1n claim 1, 2, 3 or

4, wherein two drive assemblies are disposed between the
21



16.The automatic solar tracking adjustment/control apparatus of solar generation system as claimed in
claim 11, wherein the two drive sections are two annular grooves disposed on the drive wheel, the two
connection members being respectively wound on the annular grooves in reverse directions. 17.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. 18.The automatic solar tracking

adjustment/contrehgiparatug ©f salAngengrrtiof systen a8 £lajmed fid eiim da @ 3 @f fiywherein the
pivotal rotational assembly includes a pivot seat, a first shaft rod and a second shaft rod, the first and

second shaft rods passingithrowdhithegivotEeat ansointarseatidg @ acinothet, itomw ranbof the first

shaft rod being disposed on the support seat, while two ends of the second shaft rod being disposed
on the carrier plafini a9 Y alimBAY &5IHPHAEGng HifuSPISIRICHHd| BEPRPtRCISDar

generation system as claimed in claim 5, wherein the pivotal rotational assembly inc S a pivot seat,
a first shaft rod aftd gé&%%? sﬁgé%apﬁﬁeﬁré?gngosg%%oogﬁgf? }£ S ngiihg{ﬁr Lf;ﬁ%r?e pivot seat
and intersecting %q}g@ﬁr tl"éot?ba‘?ﬁl(?f the first shaft rod being disposed on the support seat, while
two ends of the second s R rod being disposed on the carrier platform. 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 sécoddehatttomadreconrectetitackeardids pritfocmtviadearingsapparatus

of solar generation system as claimed in claim 5, wherein
the power source 1s connected to the connection member via

a drive member.

7. The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 6, wherein
the power source 18 a motor and the connection member 1§
a steel cable and the drive member 1s a drive wheel

connected to the steel cable.

8. 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 i1dling
member and the connection member passes through an edge of

the 1dling member and 1s reversely wound.

9. The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 5, wherein

each connection member 1s serially connected with at least
22



21.The automatic solar tracking adjustment/control apparatus of solar generation system as claimed in
claim 19, 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.

one elastic member.

10.The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 9, wherein
the elastic member 1s disposed at a section of the carrier
platform, which section 1s connected to the connection

member .

11.The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed 1n claim 6, 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 1n reverse directions,
second ends of the two connection members being
respectively connected to two opposite corner sections of
the carrier platform corresponding to two lateral sides of

the support assembly.

12.The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 11, wherein
each of the connection members 1s connected to an elastic

adjustment assembly.

13.The automatic solar tracking adjustment/control apparatus

of solar generation system as claimed in claim 12, wherein
23



14.

15

16

17

the elastic adjustment assembly i1ncludes at least one

elastic member fitted on the connection member.

The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed 1n claim 13, wherein
a first end of the elastic member is connected to an
external fixed article, while a second end of the elastic
member 1s provided with a fitting member connected to a

middle section of the connection member.

.The automatic solar tracking adjustment/control apparatus

of solar generation system as claimed in claim 14, wherein

the fitting member 1s a pulley.

.The automatic solar tracking adjustment/control apparatus

of solar generation system as claimed in claim 11, wherein
the two drive sections are two annular grooves disposed on
the drive wheel, the two connection members being
respectively wound on the annular grooves 1n reverse

directions.

.The automatic solar tracking adjustment/control apparatus

of solar generation system as claimed in claim 5, wherein
the carrier platform 1s polygonal and two ends of the
connection member are respectively connected to two

opposite corner sections of the carrier platform.
24



18.The automatic solar tracking adjustment/control apparatus

19

20.

of solar generation system as claimed 1n 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.

.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.

The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed 1n 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.
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21.The automatic solar tracking adjustment/control apparatus
of solar generation system as claimed in claim 19, 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.
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