1 SOLAR PONER GENERATOR Field of the Invention [0001]
The present invention generally relates to solar power
technol ogy, and in particular, to a solar power
generator capable of automatic solar tracking and

sel f- protection against advekse anbi ent conditions.
Background of the Invention [0002] Sunlight is an

i nexhausti bl e energy source in nature, which provides
heat and |ight dSOEARWPOWER CGRNbRAqEErted to
produce el ectric power as well. Conpared to

conventi onal energy sources such us coal and natura

gas, sunlight is a mnu 'lﬁlo?ﬂ[befnveﬁﬂ gy source, with
| ess em ssions of air pollutants and greenhouse gases

during the power generation process. Therefore,
[ca®dlint ri est har;oem:dt triventigor gme&ﬂky tehtese@Sialg pdvair iechnology, and in
har ness sol ar r as, an essentj al
paffchBfnfi

.avé‘)l%anPW LERfRie qagq, l¢ i apmatyg solar tracking and self-

pr&e3tiohQRAREL RlversPhAbRGE LQH¥i@Hd. sust ai nabl e economi c
devel opnent. [0003] However, so far the use of

sunlight for power generation, especially for

el ectricity generat imted for certain
reasons. The const réu?ggg'é éjsnsﬂttlhfﬂl"%\e“é'é’f’ar _power
generator renains high. And due to inefficient energy

[ooomjnver si gonlight it he iexeessibkeendiyTBOcOfn Hﬂﬁ%eo‘(zmléi? fovides heat
IS reqU|red to nmeet certain energy supply, I ch
an‘ﬁ BBhto‘HF")‘P Yi #Kt eastescanertehst profuge elpastic pewesas weltmGampared to

coﬁ%ﬁﬁ&a‘?%‘ﬁk‘%@t {Qfkes sgcl?qg doaPng n%tmal ovver Hb@l nﬁéraltgﬁch cleaner

are pone to“wear an ear, In particu
enargabhecs wituess emslssmanﬂ"smlq:fdlhuternw dﬁd@e@iﬁduﬁ:@msﬂﬁlrmﬁhl@e power
expense for %@er%ent mai ht enance_and repair

SCREGHIN OFES: & 18RS afpéwétth%ﬁ‘f%tsis%re ipgeme their efforts to
haMéﬁVé'o&f pbRe: %%Ve%séﬁﬁgitdiﬁﬁ%ﬁvp Eﬁé}gggﬁm o I}Srr i%{a séﬁ(eaofrégslhonmental

for a new generation of solar
protestiongnd e&istaemhlwetonhmgmesfnbpgmnsaw ng and dur abl e.

[Oogimmry Plowte\heer Isg V&Y n{hc use of sunlight for power gencration, especially for
electricity generation, is still limited for certain reasons. The construction cost of a solar
power generator remains high. And due to inefficient energy conversion, of the excessive
number of photovoltaic cells is required to meet certain energy supply, which not only
increases the cost, but also leads to more space occupation. In addition, solar power
generators are pone to wear and tear, in particular under harsh weathers, such as
sandstorm, raining and snowing. The expense for frequent maintenance and repair
contributes to additional operation cost.

[0004] In view of the above-mentioned problems, there is a need for a new
generation of solar power generator, which is cost effective, high energy saving and
durable.

Summary of the Invention



2 [0005] The present invention provides a solar power
generator, which conprises a support, a solar
concentrat or nmounted on the support for reflecting and
concentrating the incident sunlight, a plurality of
photovoltaic cells for receiving the reflected |ight
fromthe solar concentrator and converting the sol ar
[O@dher | ntThegiresnt ilwemm;eprpv'miﬁmehilaﬂ peadr @ﬂﬁia&ff% wh@h comprises a
regul ating the position of the solar concentrator in
SUBRTHh o4 KSREAH OS] B e BIPPRR ek TeORSIngmansbfecetrating the
. . i . ] . - . o Jr| P . .
e e D RGO S T episented fghy from the
sok APiaghiratonandegonveiging tsesrdarpover indeekcticn@wehe: mechanical system

ol AR RO 2, 2 A DO RSPS54 v

orieOalioRs; @l 30l arARfhPEAEASHE MRS aRalchiiE Ca?ieh{&%?n of the solar
sol ar tracking sensor, day/night sensor and raln/snow

CORGHEOT il weidgal suniehhe dasdhgitiserdor Sgisdaenting DO Gansition from
' : . .of t inyention, there is. . .
oo P Q4IPS AT REELRL M SRR MG s v
forcieceiving dnd prospeing ehé eighhle fairgnied sdlaromdkng &A@ day/night sensor
r ac}d ng sensor is operable to actuate the _rrecﬁanl cal
an;i%{x SRV sisph apd prBating the ‘Tl?élf‘%’é%ﬂ peptes.  renmains
[o0R6j ent ed Ac%‘@'hﬂ;ts td BRot Hxnagiéﬁ B8 kS dR¥on [1991?:71]8 qprovided a solar

According to yet another pect of the inventi _
powhie gendrgtopr whétdedihe smital cipoinen rggnesatonhe whateiwm the solar
the control circujt is operable .tq actuate, the
traghlfe SRR S aetlile acpoemichipicd shem owrbenibe apler cansentrator
rendaifd 63dnt@ @wdRIsehabedirRRShe 44N and to stop the sol ar
tracki ng, when the day/night sSensor signals the

[000Flansi t i dcoidom @axet apothighmpect] FOb8 nvastor, dherg is provided a solar
%h f. the i ion, there is, .
p"‘%%%é.?’g%‘ A %%F“aﬁl%%g’&é‘f’Pa‘é%‘éflé't°§¥r,eagfﬁ'~f§E&Uﬁmﬁsmch@mai system

to raain/ haculas eoahtraiognalss fifsipaé-abe/rsinenMpabition t-h8 to_stop the solar
circuit is operable to actuate the nechani cal

ont r gl . { L 4
U'aéﬂj%&aéﬂ‘\‘%epéh‘? varightssesos sigapls demisasitioatlem daotomnigkicond
e- det ennj S th.on t 1 onponents . .
{oogrréo}unt ed égb(%}ﬁglgg% I %IE 111181c 3%@@?& grl‘g%% rg}gtp é I%Yﬁngifn&eglei‘er Bprovided a
solgthpowai grnsraomw, WHREK® vhiEh eho bjiathowesndn digdisantdeeSn@ifall, the

R T U L
to kNse@OMNGRE-UORImined position, so that the components mounted on the solar
concentrator are shielded from the rain/snow.

[0009] The objectives and advantages of the present invention will become

apparent from the following detailed description of embodiments thereof in connection

with the accompanying drawings.
Brief Description of the Drawings
[0010] Preferred embodiments according to the present invention will now be

described with reference to the Figures accompanied herein, in which like reference

numerals denote like elements.



with the acconpanying draw ngs. Brief Description of

the Drawi ngs [0010] Preferred embodi ments according to

the present invention will now be described with

reference to the Figures acconpanied herein, in which

like reference nunerals denote |like elenments. 3

[0011] FIG | shows a side view of a solar power

[0@1éher at orFlon l abows daide @i dha arler poevdd e dTE0F ir0dccbf8nce with one

sent entlon g$012] FIG 2 shows a front view of
g quﬁ f%r as illustrated in FIG 1

{0d1@P13] FIFEG. Qs%\@é"@ﬁ%ni@@w‘@f% RharpiG o5 2Rl RO¥8 ystrated in FIG,
POF Kl

generator as illustrated in FIG _
l.shows a cross sectional view of the | i ght sensor as
1.. IG 5 shows a citcu

[,L,] ust rat Fl G O
108151, o 4701 PGl ST Vieh LIRE ST Dot aHelon ok SBAd in FIG.
[.enbodi ment of the present invention. Detail ed
scrlptlon of the Invention [0016] The present
1Al ent i oA THeY shwih aess sestianayiav pltdilicht fsysorefeilenaed in FIG,
to the follow ng detailed description of certain
“enbodi nents of the invention. [0017] Now referring to

(A5G 1, FIGnflsiwd her@ii dagraovofdedcanti®pliaduifiaWeEordance with one
1 in accordance with one enbodi nent of the

ener at o
GH%P@%QEO{WGQWF%HHV@P@" 1is a side view of the solar

power generator 1; FIG 2 a front view, and FIG 3 a
top view. The solar power generator 1 conprises a
support 2, a solRetaidehDesntripdionrof3herburieiant her eon for
col l ecti ng and concentrating solar radiation, a
[Oo%]ur al i t hotovoltaic cells 4 for converting the

cei ved %é?F FRlIAVERgRgY2 Be éF‘é‘“é%*P‘be mgswesedily by reference to the
fol@ﬁﬂ@ﬂétﬁ@éd RESERBnD 1] erta1ﬁ%9f15|091trﬁe!ﬂgs Jf*}ﬁe nQ/Eﬁt tat ion of

the solar concentrator 3, sensi
[00#@&Lt ect i nYyoiwn retadtiing teFHRhd, 2 and 3, there is prowded a solar power generator

1 in accordance with one embodiment of the present invention. FIG. 1 is a side view of the
solar power generator 1; FIG. 2 a front view; and FIG. 3 a top view. The solar power
generator 1 comprises a support 2, a solar concentrator 3 mounted thereon for collecting
and concentrating solar radiation, a plurality of photovoltaic cells 4 for converting the
received radiation energy to electric power, a mechanical system 5 for regulating the
orientation of the solar concentrator 3, a sensing system 6 for detecting irradiance and
ambient conditions, and a control circuit 7 (not shown in FIGs. 1-3) for receiving signals
from the sensing system 6 and instructing the mechanical system & accordingly.

[0018] The support 2 has a base 21 for being secured to any supporting surface. An
upright U-shaped support member 22 is mounted thereon via a bracket 23. The upper end
of the bracket 23 is welded to the bottom of the U-shaped support member 22, whilst the
lower end is rotably connected to the base 21. The upright U-shaped support member 22
further has one horizontal structure 24 attached to the upper end of each arm to ratably
support a horizontal shaft 25,

[0019] The solar concentrator 3 has a frame 32 attached to the horizontal shaft 25.
A plurality of reflective mirrors 31 disposed on the frame 32 for receiving, reflecting and

concentrating solar radiation energy. Between cach two adjacent reflective mirrors 31,



anmbi ent conditions, and a control circuit 7 (not shown
in FIGs. 1-3) for receiving signals fromthe sensing
system 6 and instructing the mechanical systemb5
accordingly. [0018] The support 2 has a base 21 for
bei ng secured to any supportidng surface. An upri ght
U- shaped support nenber 22 is nounted thereon via a

thepe &cmt 3P Bor Brekimperflendl tlef ait becrlihaek@ice23 iR raBbdERd mirrors

to t bot f the U shaped support nenber 22,
31vxﬁ(ii)‘ﬂe ?"? lilgrbgﬁpaéﬁﬂft?‘éé‘i“&if‘iafm%?eg@ﬁ%ct ed to the base
[oo%&] The ypLholhpshapsd tﬁuﬂ?zﬁ L tth?%'mﬁrs(ﬁ% al%kﬁgl}ag&f as shown in

has one horizontal structure
Flentamdt 2. da@hothenemipodimtiatbihy ﬁamm}mstsmm hererizant al shaf t

RIS N C—

3. TBE bagdlity o f 'ﬁhbfo@ﬁlféai@ Lol $RRSEERA] (Sl @&Elcgc?wmg solar radiation
recei vi lecting and concentrating sol

ng
engrgiraflcsest bh ethg yolaBsnessirawach and\ntoamlang ribe mafult esolar \emergy to

elegﬂfl “tB e‘ﬁ‘] : 3f;FLP’C(C:}:\I/I((ED r F el% rn%?]u rf ae E’e%?d Ean%le ﬁ:’@f) %&8@?‘19 8‘g% ‘{ JFOG pignsferring

the3Eneratveredddyric pelugitng stofgei baRaGor@b ah REIGENE aphlidneE.ce
t hereon. [ 0020] In one enbodi nent of the frane,

t he
[00??1arre 32117 ong ahodimagibdthsspheepiaicncells) 4are pmf@alzly digclosed in

qg%)q), BB 2 is sem -spherical.
(’hf[%g%ézl &R p%gr néoerglédfg(%lggs ?r(ount ed at the focal

[00R3Ine of BhB relhiarg o€t Radndr3, tBe m'Ehbalﬁléaﬂl rsﬁém:m)s Bfprovided for

B T RS-
wofiR| @dar CRRCEM FRhe Hhc@RMaf Q:Bﬂ&rnwaﬂﬂ ihg ’[h'aph'(gnz%g a®land vertical
energy to electric output. Electric wres m

origngivaicieerectively hBaghhwomv gbdraiet St ebingridesf owotm avfs:élesz iangorm 53

ted el ower tg a sto e batter
el AFRIDELBIESE Tt nER I SertBa ity ShE uish bovom 5 for
dritihe ummmlth@;b@f qat Ifisst4e @ @b RIBHSF 8ipk ¥% ﬁb&ﬁé@éﬁ%e‘ I:Qtse 21; the
Chi nese Patent Application No. 200310103395. X. [0023]

firspiorn S3afie pitachgd g(blhp|0@tpu1 end ofthg 1Bst telersipbematvir (Séh and the first
woﬁ%@&hgg %Zrd %o(%é)g é fﬁ%&arﬂgé on \Nﬂé gs&ah a r}ﬁ?er é]tacgef}t}a%eg the first
revesibbnahotol [54a\io rerugedi rths adtsyfiostidnod fahk Rerinhs3aS@tvaE the rotation of
the Ctﬁgfa%gé rsglgp%rlt r:;’lellnrt])elt fal?o%rt Itl%eogta?clls z%ns?lo&%rzyf%gl 1, thus changing the
horizontal orientation of the solar concentrator 3. The second reversible motor 54b is
mounted on one arm of the U-shaped support member 22; the second worm 53b is
attached to the output end of the second reversible motor 54b; and the second worm wheel
52b is coaxially installed on the horizontal shaft 25. When the second reversible motor 54b
is actuated, the horizontal shaft 25 rotates about the X-axis, thus changing the vertical
orientation of the solar concentrator 3.

[0024] The actuation of the mechanical system 5 for position adjustment of the
solar concentrator 3 is regulated by the control circuit 7 in response to signals generated by

the sensing system 6. The automatic self-regulation is designed to enable solar tracking for

optimal solar collection in daytime, to disable solar tracking at night for energy saving, and



orientation respectively. Each worm gear set 51

conprises a worm wheel 52, a worm53 neshing with the

wor m wheel 52 and a reversible nmotor 54 connected to

the worm 53 for driving the rotation thereof. The

first reversible notor 54a i ¢ nounted on the base 21;

the first wormb53a is attached to the output end of
to thieldf fromtramésnensthblreflemibarsuffdes ofittd dole dohe@iratondr #ad the other

eel 52a is axially installed on the | ower end of
COIPH%WBFSJER'@FCC&%“W% the first reversible notor 54a
act ua r r

O ot at o © § R RRUAR e S Sy e sensor
61 tiprtalizdani theasippéro weenibrer Flli(for Ipeaptmirsg theangiliaged bigthe sun so as to

o3G0 PEb PP Bl A5 2 FREEDLY BB ensi

so 8F totdeeerkhsch@B @EAnSHEP A6 ABTD dgsfgzandtan%lrﬁ%ﬁns@ny@r@ 888etecting
is attached to the output en t he second

exposyigrts ifyiesanstte idesnfy raaﬁ@ﬂl/mwfgléc ond wor m wh e eI 52b

IOO%@e?}ota)rileﬂsl!é Béigk@ﬁ%{hgégl%gl % it he tc'g?edk_éog teas|,1de égs'ha[)chd support

metnbei 2Bninadnesdnaliddi@denty ﬂfe&Ia@ﬁngszuhsoﬁ (7] 12(-6161&31115 deﬁehd&nt resistor. In
changi ng. t he vert| cal orientation of the solar
ancihs @ Hp the dpgpishy Sell'ff’fé 6301{5 aRbpleptegificspsorechani cal

[oo&st em Stf, 01 a:HBﬁb&r's@ﬁ‘so SePbn the ofsl% %1 er. ends of the U-
th BLi %

concent rat or I'S regu e control
shaped rsesmhsmemlmarsngnlal emgenémdhmﬂlt byhe tdme’smnsenmm 63 is a fluid
ign is designed

em 6. The tormtl sel f-requl ati
clegiisr I Sintaet RgRTey PerainspeY REnoES8as o doppeat Frognd fumidity
detébaxt i me, to disable solar tracking at night for energy
saving, and 5 to shield fromrain/snow the reflecting
[0028)r f ace vavtmﬁensng @rFlcoAchateriapmvi@damdosstsectmnhleyiew of the solar

m)unt d ther eon.
oo B A R G LT B e PBE iRl h. The solr
track@nS@hsortell hRsd @llingdcAbotiN @1 8 UM Y Hgﬂt?s@ﬁsﬂglel@:@knts 612 evenly
measuring the irradiance of the sun so as to track

distriputed jn Ui {rasranedipnis al kfagignads aenpraiedhy taekgssesing dements 612
co0 ﬁ{/a 1%3}35@% 'ﬂe%m/e A8 Bﬁ'&fy hcsé%i Scotngen(:zlea Gfrgnto She incident
he transit From day o Chi ght™

I on om da sSnow
sunf ginsio th&iBorfontatl et edriiag onempﬁ)@u;re to fI UI d so as to
i denti fy r ai nf [ sno 0026] The day/ ni .
[00%nsor 69 47§ %ﬂﬂ@@m‘f%ﬁ@%ilgmnw Hegrnitdl g odes.

[005HPPOT T Now referring to FIG. 5, there is provided a diagram of the control circuit 7
in accordance with one embodiment of the present invention. The control circuit 7 has four
sub-circuits 72a, 72b, 72¢, and 72d for controlling the orientation of the solar concentrator
3 in relation to the east, west, south and north directions respectively, The input terminal of
each sub-circuit is connected to one of the light sensing elements 612 that senses solar
radiation in the corresponding direction. The output terminals of the sub-circuits 72a and
72b are connected to the first reversible motor 54a for cooperatively controlling the on/off
status and rotation direction thereof. Likewise, the output terminals of the sub-circuits 72¢
and 72d are connected to the second reversible motor 54b. Each sub-circuit 72 further
includes a constant voltage DC power supply; a signal regulating circuit for selectively

transmitting and amplifying input signals, and outputting a regulated signal; and a logic



menber 22. In one enbodi ment, the day/night sensor 62

is alight dependent resistor. In another enbodi nent,

the day/ni ght sensor 62 is a photoelectric sensor.

[0027] The rain/snow sensor 63 is disposed on one of

t he upper ends of the U shaped support nmenber 22. In

one enbodi nent, the rain/snow sensor 63 is a fluid
chehedﬁr6ﬁepukn%ﬁmpth@mq§mhaﬂBQ3mtﬁnﬂhﬁmda@néﬁnnmmﬂeﬂgmm to the

ate ature d hum dity detector. [0028] Now

CO‘F%SPS‘P‘?’%QC"EE&#?@MQF ‘?here is provided a cross

[oo3fCt i onal, Heemnifdihba &4h8n ih r}?@Gk'S NEhch IFIRE h@ﬂt defsing elements
accordance with one enbodi nent of the pr esent

612 memepospd of e infoired phetodioke RE m;}hote Tohplsr RC. And each of the

d I dfo ht sens eIe
logg%ilrgx{}{e i ﬂlde Sﬁ?raéé’t %ﬁﬁ olqes( # qu% 1aa%§8ti g}n nz processing, a
rephy G%bcﬁ:lﬁ@@ﬂ&fﬁtﬂtcﬁfé dPvthé hevekdiIBtmS6NS4 M6k @dtmgttﬁe 6&{&1011 thereof,

cooperatively indicate the relative position of

andppayitieng Batsdaee K Sorthalingethe pasntinarhereafionde g sqiatr qonecntratm 3
laﬁﬁéeéﬁghgk”ﬁpﬁdYﬁﬁ ﬁ% orlentatlons [0029] In one
<G

nsing el enents 612 are

[oopiot odi oflesiev| Gﬂaﬁ] silNglwcityefnespettignteinklpflzs &, tht habeiksits 72 for
1gbrowded a dl&%f&ﬁ]Of the ¢ ntrol circuit 7 _in
50

R CBY DS RngieT adysin t Oggoqtﬁlé)%ﬂ@@@ftthe solar concentrator
3 hRVELLisn. he;ré?ﬁ (V@ﬁgnr %hlyc 'ﬂlicc 115'11&835%1@5?{)9“{3 incident alllx illuminated, ¢

sub-circuits 72a, 72b, or contro
mdtdaeng)rthcemlwthgomeoif of e s«ﬂblalcormmrﬂmt Batvoh th8 indident sunhght the
and nort dlrectlons

o Bl BEY. ST s To o ol TR algr e e of te

phdi&di@NPPAt SehubRtiARE t1Rf trdrlRidr PN s§RA%N %@lle?a@“?nt 18 eBdrgized; and
that senses solar ~radiation In the corresponding

thedfjrplerevprsible migtorddmpatswitehad eralosropdte ihe fist rﬂchomu Asa result, the
solzxz(t%n@&gr torzylsarre dn%g{(]: 8$Vg%stt§eo%’t%%8{l § SR &g{lthéel%: 1%%fwhcn only the

a for ‘cooperativ

phctdivdes PAisrilihaidoa, dhé eghy AD it Rae@oded dudk@wirsigy Jih&mains de-
output termnals of the sub-circuits 72c and 72d are

eneBih COBEF NP &S Bisb I MOidBISa AoRfchsdion tEsAe in a second
dlréﬁQl}.CWffeH'tfi %glaf“ gbﬁ&% rato "€ ﬂ &%H‘&iﬁp%\}i@p e s?lll fiage b of the

power supp regu rcul
phaedieddsi Rigl ynd PERnes molf tlaw gemahca.nﬁbmcfeybdﬂg df n]:aeut*efays J1 and J2 are |

oo SR e BULAL B, .yl ol ed g onal - and o

[oosg anal  agehi $EBHINI%oAN PU RY thiS e@dBlintdt, LA day/night sensor 62 is a
light dependent resistor LDR, which is connected to the sub-circuit 72a via a day/night
differentiation circuit 76. The day/night differentiation circuit 76 also includes the position
transducer K1, and a photo coupler PC5. In operation, when the ambient light intensity
reduces, the resistance of the light dependent resistor LDR rises. Once the resistance
thereof exceeds a pre-determined value, the photo coupler PD5 is conducted, indicating the
transition of day to night. Sequentially, the transistor Q1 is saturated, which cause the first
reversible motor 54a to rotate in the first direction so as to direct the solar concentrator 3
towards the east. Once the solar concentrator 3 reaches the pre-determined limit position,

the position transducer K1 is conducted, so that the first reversible motor 54a is halted.



correspondi ng reversi ble notor 54. [0031] In the
enbodi nrent as shown in FIG 5, each of the |ight
sensing elenments 612 is conposed of an infrared
phot odi ode PD and a photo coupler PC. And each of the
logic circuit includes a plufality of diodes D and a
transistor Q for signal processing, a reply J
[00aglsoci at &dadditibn,ghe rafi/shdve séreve63 ibl@mpatdro 8¢ dublcircuit 72¢ for
- aﬁtuating.the rotation thg[eof, and _a posjtioni ng '
Sigppliis dD RIS JPYHmARY TR SPI/RROY SR SR Ishedest clsaiseda Re During
raiS@l1AhowRNC B ARICHlowing” GRAE MRS s@rRE Gt AL &1l PRAwbdd R triggers an
position. [0032] In virew of t%e simlarity In
cleopigrsagriabrvipeh nctuptkes theabtatioe of ule sicondirdversitde fartor 340 ar turn the
tracki aonly the ones for, adjusting the horizonta
sol e QRN OIFY S Lo hTE o s b oo dgaes e components
mohgfe@ion thoMigsnr @RLahutafie 3phot odi ode PD1 is incidentally
illumnated,'' indicating the m salignnment of the
[003%) ar coMduistthapeaserd infankion has bemi diseribesmith giferenechie particular
empgcgﬁl%gg,o ?tglévlﬁg tbgﬁihéfegs o%t%ﬂ@%{: %}f?g?glgﬁ?dg%%ng&e{e q'l’las%tﬁlvg aaluldythat the
invBeiprestopalid yot $hHEmite@nsitahadve@mbsdimahtd 0B ttBe preb&R invention will
relay J1 is energized;, and the first reversible notor
beagipg 4rpnisi 1o A BRvis OFGtay ekilhimiti arsto whichabe eresemgnvention
: . , - ) .
re SIS R S AIMSRERTLAARL I8 S8Rl i e i
andphopedifatie pPBRni svichfiemi Aabetingly heher &lopy of 2hé $resent invention is

energi zed and the relay, J1 renains de- energized.

desg byl B ephEnded laims Q1 i Swnos B tioosredsuiss ption.
switched on to rotate in a second direction. Wen the
sol ar concentrator 3 is in alignment with the
sunlight, both of the photodi odes PD1 and PD2 are of
| ow resi stance. Hence, both of the relays J1 and J2
are energized, which switches off the first
reversi ble notor 54a. [0033] Still referring to FIG
5, in this enbodi nent, the day/night sensor 62 is a
I i ght dependent resistor LDR, which is connected to
the sub-circuit 72a via a day/night differentiation
circuit 76. The day/night differentiation circuit 76
al so includes the position transducer KI, and a photo
coupl er PC5. In operation, when the anbient |ight
intensity reduces, the resistance of the |ight
dependent resistor LDR rises. Once the resistance
t hereof exceeds a pre-determ ned val ue, the photo
coupl er PD5 is conducted, indicating the



transition of day to night. Sequentially, the
transistor QL is saturated, which cause the first
reversible motor 54a to rot&te in the first direction
so as to direct the solar concentrator 3 towards the
east. Once the solar concentrator 3 reaches the
pre-determned |imt posiGl@MS the position
transducer Kl is conducted, so that the first
1.r eversbdibepoWRk @endder bemprddiagd. 7 [0034] In addition,
the rain/snow sensor 63 1s connected to the
sub-circuit 72c for signaling. In this enbodi nent,
t he PaRP¥how sensor 63 is a fluid electrode R During
rainfall/snowfall, the fluid flowi ng over the surface
of t hesdlatucehoehteatdr baeinR 4 fH@YenS, aeretd Q6idr $dtarS b@Bhtrator
whi ch actuates the rotation of the second reversible
memttest @upthe osuppert fore reflesting ewhcemcerdtating 3 doombendr sinlight
ere edu g the chances of damage to the
Su% Wﬁlﬁ’ﬁg{ﬁi@g ﬁ% faseldéncon the sol ar concentrator 3.
[0035] Wiile the present invention has been described
Wi t h « pluedigy of phdtopsitaid ellsafispositip Qi tHe fdcal 1ihé foM rkbeiflfyg the
understood that the enbodinments are illustrative and
refi¢rded andecontenratediinrided spelighs froat the solai corcemtrator;
Al ternative enbodi nents of the present invention wl]l

bec orgem@ Lc%[‘ %F,rsieﬁ’h H}%‘ \}iencg—ie%a‘#iioﬁé‘fw{ th bl gj)ﬂ]%ehﬂg‘tor in

art to e presen al ns.

hoﬁhéx&ﬁl%ﬁ&reﬁfﬂap&hémﬁfoﬁs ?él@mfeqe%@ﬁf 9Qrti o be enconpassed
wthin the spirit and scope of the present invention.

f he sco e of the invention is

Accor di ngl resent
doscrt 1T ffyﬁfkm&é@am ¥igs fardighs Sensipe %ergmswh% aamfyacking

SR 52 B B o B
reIBﬁWé &%r@atfo% @f th'e'sﬂﬁr C(‘Mb%ﬁﬁétﬁr ?ﬁh@ iRl SLgﬂ’iEﬁfe WhefifPthe four

mount ed on the support for | 'ect1 ng
lighDsemeing febdmddgs ardevelgy Hlsﬁﬂﬂfﬂtécgﬁlt fous q&ﬁaﬁ?ﬁﬂt atut YheXb841ine, of

the focal line; a plurality of photovoltaic cells
whi¢hs woetiatignadhy, when amycef th light fensing ebmiontsnig nohidluminated by the
incident sunlight, the mechanical system is triggered to regulate the orientation of the
solar concentrator correspondingly in the horizontal and vertical orientations so that all

light sensing elements are illuminated simultaneously, thereby solar collection of the

solar power generator is optimal.

2. Asolar power generator of claim 1, and further comprising a day/night sensor for

detecting the transition from day to night.

3. A solar power generator of claim 2, and further comprising a rain/snow sensor for

detecting rainfall and snowfall.



refl ected and concentrated incident sunlight fromthe

sol ar concentrator; a mechanical system for regulating

orientations of the solar c8ncentrator in horizontal

and vertical orientations relative to the support; a

sol ar, tracki ng sensor having four |ight sensing L
4. | /e AT BOWeHgsngEtaloft dlatak 3 nénd WigheorompTising § comftaitcirguit for
el it he_sol ar _con entrags? altgng thter focal Ii ng f/orh

GRYBE APAPERr es R B Al e e PYAS ekt ense gpy/night sensor

t k. NCy ' wherei n the
anfﬁ?ﬁﬁ%ﬁﬁ«% Nor, L0d bBGatiChd Gilch HE 'sgégénrfa.y gl Iri buted in

our ght sensing el®enents are e
four quadrants about the focal line, of which,
operationally, when any of the Iight sensing el enents
iIs not illumnated by the incident sunlight, the

5. mechansaal poﬁb’e‘%t$ﬁbﬂaﬁ)rtdfic9ﬁ1%rle,%ﬁe9eiﬁ QA BYIR eh®r comprises an
orientation of the solar concentrator correspondi rlljg y

infravet h@hbdicdeahdb photd ceeplet.cal orientations so that
all light sensing elenents are illum nated
si mul taneously, thereby solar collection of the solar
power generator is optimal. 2. A solar power generator
of claim1, and further conprising a day/night sensor
6.f or Adstarqrovey gemerator afielnin dnwherom tHayorto! wirghit is erable to
sol af power generator of claim2, and further )
aciaipthe BieRRaniC SYSHHIR HbIFSRENS &t thestgnaliemdhe spjar tsacking gensor,
nd ,.show al | . 4. A.sol ar wer erator. of cl aim
so §8 RV sepisntaish ity o B AeR TS R Riing e o8
recei ving and processing the signals fromthe sol ar
tracki ng sensor, day/ni ght sensor and rain/snow
sensor, and actuating the nmechanical system 5. A

sq| I . Clyai . rein. each |ight ..
7. ok FaP BHSr AEHGREL O oind 22 yelein SR B Mg B g e
def@idh@sistBr. A sol ar power generator of claim 4,

wherein the control circuit is operable to actuate

the nechani cal systemin response to the signal from
the solar tracking sensor, so that the solar
concentrator remains oriented towards the sun during

8.t he dagolar powdr geleditoPONELINY 2 NRE@ERAIthOEortadiclfedt is operable to
wherei n the day/night sensor is a |ight
actuate the mechanical system to rotate the solar concentrator to a first pre-determined

position, when the day/night sensor signals the transition from day to night.

9. A solar power generator of claim 8, wherein the solar concentrator faces the

east when rotated to the first pre-determined position.

10. A solar power generator of claim 3, wherein the rain/snow sensor is a fluid

electrode.



dependent resistor. 8. A solar power generator of
claim4, wherein the control circuit is operable to
actuate the nechanical syst®mto rotate the solar
concentrator to a first pre-determ ned position, when
t he c{ay/ni ght sensor,  signals the transition fromday .
¢ ¢\ pplgghpowd geperator Hf clidRet, Wesmaindhe raigpney sensppis a humidity
SeV\,herei n the solar concentrator faces the east when
P8Fated to the first pre-determ ned position. 10. A
sol ar power generator of claim3, wherein the
rain/snow sensor is a fluid electrode. 10 11. A
sol ar power generator of claim3, wherein the
rai n/ss ' q.dj t LA Lsal ar
123, o B R Bbnsr APt R ierBRR Fonnstf PR erable o
actbfeCWd rth&ch@RieslalRlfethOto AotHA! el BlarREhAGRE &Y &8ond
to rotate the solar concentrator to a second
prpdeenteihed posideh, phen theanin/stoersehiid sfgabR/rSiAN/HORSAL,
signals rainfall/snowfall. 13. A solar power generator
of claim 12, wherein the solar concentrator faces
downward when rotated to the second pre-determ ned
position. 14. A solar power generator of claim4,
13nher éi splathpovserpgeoetatar orfpeleised 2, whetsts thef sotar benogntrator faces
secured to any supporting surface; a vertical support
dowamaed when rogated tl‘?dg‘ﬁ sesand prer¢rierpuRet Positi®na hori zont al
shaft rotably supported by the vertical support
menber, wherein the solar concentrator is attached to
the horizontal shaft. 15. A solar power generator of
claim 14, wherein the chani cal .system conprises: a
£1 1 st Bl ROy ERFenSEAOl ol e h ARERLR [ SUBpoxf comprises:
concentrator in the horizontal orientation, which has
a fir st abederfonbeet searudac bed sippotthg seefatd;cal support
menber, a first wormmeshed with the first worm

wheel , gggrti%alfslu{)ggrt hlebt? %okgaltb?y rnr%%g{ed %Elttﬁec‘tt)]aesg; gn%

14

a horizontal shaft rotably supported by the vertical support member,

wherein the solar concentrator is attached to the horizontal shaft.

15. A solar power generator of claim 14, wherein the mechanical system

comprises:

a first worm gear set for rotating the solar concentrator in the horizontal
orientation, which has a first worm wheel connected to the vertical support member, a
first worm meshed with the first worm wheel, and a first reversible motor attached to

the first worm for driving the rotation thereof; and

a second worm gear set for rotating the solar concentrator in the vertical
orientation, which has a second worm wheel coupled to the horizontal shaft, a second

worm meshed with the second worm, and a second reversible motor attached to the
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the first wormfor driving the rotation thereof; and a
second worm gear set for rotating the sol ar
concentrator in the verticall orientation, which has a
second worm wheel coupled to the horizontal shaft, a
second rm meshed with the second worm and a second
ey i, Oédﬁ?ﬁn&tg%lf‘it%wﬁ’e@e‘ieﬁf-t he 11 second worm for
driving the rotation thereof. 16. A solar power
generator of claim15, wherein the control circuit
conprises: a first and a second sub-circuits for

163 Ry 3R of i Taudim SRR Ly Pt on

thereof; and a third and a fourth sub-circuits for
out pua firsigng iageeains! ub-ditveits Erandbutévesigndit @ thedirsr researsible
as to control the on/off status and rotation direction

mREFREF Lo cppEpldhpon/pistatugandipighion dbection thereefoambct ed

to one of the first or second sub-circuits the

rai n/ s 258 AFSrtH SubC@Rs FRGulpRtfSifhalst B ehd Rbéfl RUersible
fourth sub-circuits; and each sub-citcuit iIs

matonstesst te dohtvolehe bn/sHisththd akdtromeos divectioheheedt; and

17.

conprises a power supply, a signal regulating circuit
fogﬂéﬁﬁgctively transmtting and anplifying signals
fromtihe sensing system and generating a regul at ed
signal, and a logic circuit for receiving and

pr ocestierilgy thight ssgsdras echrsiciyd 4 onndf the fdstny sea@mtipub-circuits
signal to the connected reversible nmotor. 17. A solar
pover BEHRIAZNGY SEHSOE IsoRnactequoengiod thefhird ot Frurth sub-circuits;
concentrator conprises a franme; and a plurality of
regh@cting mrrors disposed on the frane; wherein

there is a gap between each two adjacent reflecting

mrrors. o P .
each sub-circuit is connected to each said light sensing element, and

comprises a power supply, a signal regulating circuit for selectively transmitting
and amplifying signals from the sensing system and generating a regulated signal,
and a logic circuit for receiving and processing the regulated signal and sending

output signal to the connected reversible motor.

A solar power generator of claim I, wherein the solar concentrator comprises
a frame; and
a plurality of reflecting mirrors disposed on the frame;

wherein there is a gap between each two adjacent reflecting mirrors.



