1 SCOLAR POWERED STREET LI GATI NG SYSTEM Field of the Invention [0001] The
present invention generally relates to street |ighting technology, and in
particular, to a solar powered street |ighting system Background of the

I nventi on [0002] Landscape |lighting has | ong been popular as illum nation
enhancenent at night. Conventional strget |ighting systens require running
w res underground for electrical power supply, and typically enpl oy
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heat. And the standard height of street lights falls outside the range of
illumnation adequacy of nost iledwfdeckyentionbs. [0003] Light emtting

di odes (LEDs) are now being widely used as |ow cost alternative |ight
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[0003] Light emitting diodes (LEDs) are now being widely used as low cost
alternative light sources to the incandescent bulbs, for its considerably lower energy
consumption and high luminescence. However, to employ LEDs in street lighting system,
one technical barrier remains -the dissipation of mass heat generated in the course of
operation of the light-emitting chip of the LED. Without an effective heat dissipating
means, the accumulating mass heat greatly shortens the life span of the LED and even
affects the overall reliability of the whole street lighting system.

[0004] Furthermore, due to the shortage of fuel, there has been 1ncreased interest in
the use of solar power as alternative energy source for fossil fuels. The concept of utilizing
sunlight as power source for the street lighting system has been introduced. However, the
implementation of the concept encounters several problems. The construction cost of a
solar power generator remains high. And due to inefficient energy conversion, excessive
number of photovoltaic cells is required to meet certain energy supply. 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 further

contributes to its operational cost.




contributes to its operational cost. 2 [0005] In view of the
above-nenti oned problens, there is a need for a new generation of street
lighting system powered by cost effective, high energy saving and durable
sol ar power generator, and equipped with highly efficient heat dissipation
solution. Sunmmary of the Invention [00Q§] The present invention provides a
street lighting system which conprises a pole; a solar power generator
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sensor, and adjusting the orientation of the solar power generator accordingly.
[0007] According to one aspect of the invention, there is provided a street lighting
system, wherein the solar power generator comprises a solar concentrator; a photovoltaic
module mounted on the solar concentrator; and a mechanical drive module connected to
the solar concentrator for adjusting the orientation thereof in the horizontal and vertical
directions pursuant to the instructions from the positional controller.
[0008] According to another aspect of the invention, there is provided a street
lighting system, wherein the position controller in response to the signal from the solar
tracking sensor, is operable to actuate the mechanical drive module, so that the solar
concentrator remains oriented towards the sun during the day.
[0009] According to yet another aspect of the invention, there is provided a street
lighting system, wherein the position controller is operable to actuate the mechanical drive
module to rotate the solar concentrator to a first pre-determined position and to stop the
solar tracking, when the day/night sensor signals the transition from day to night.
[0010] According to further another aspect of the invention, there is provided a
street lighting system, wherein when the rain/snow sensor signals rainfall/snowfall, the

position controller is operable to actuate the mechanical drive module to rotate the solar




sol ar tracki ng, when the day/night sensor signals the transition from day
to night. [0010] According to further another aspect of the invention,
there is provided a street lighting system wherein when the rain/snow
sensor signals rainfall/snowfall, the position controller is operable to
actuate the mechanical drive module to rotate the solar 3 concentrator to
a second pre-determ ned position, so that the conponents nounted on the
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[0013] According to further another aspect of the invention, there is provided a
street lighting system, which further comprises a vandal proof container for housing the
rechargeable storage battery.
[0014] 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

[0015] 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.

[0016] FIG. 1 shows a side view of a solar powered street lighting system in
accordance with one embodiment of the present invention.

[0017] FIG. 2 shows a cross sectional view of the lighting module as shown in
FIG. 1 in accordance with one embodiment of the present invention.

[0018] FIG. 3 shows a top broken section view of the lighting module as illustrated
in FIG. 1.



[0016] FIG 1 shows a side view of a solar powered street |lighting system
In accordance with one enbodi nent of the present invention. [0017] FIG 2
shows a cross sectional view of the lighting nodule as shown in FIG 1 in
accordance with one enbodi nent of the present invention. [0018] FIG 3

shows a top broken section view of the LLighting nodule as illustrated in
FIG 1. 4 [0019] FIG 4 shows a cross Ssectional front view of the lighting
nodule as__illustrated in FIG 3. [0020] FIG 5 shows a front view of the
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shows a circuit diagramof the position controller in accordance with one
enbodi mei@020f t he pil@seshowsw &nhi dew of Gx2d)ar pb®er Gershwovsasdllsstdedvinh EWGOf t he
vandal proof container in accordance with one enbodi ment of the present
i nventi on: [0024] FIG 9 shows a top view of the vandal proof container
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el ectronically connected to the sol ar power .

Detailed Description of the Invention

[0025] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention.

[0026] Now referring to FIG. 1, there is provided a side view of a solar powered
street lighting system in accordance with one embodiment of the present invention. The
street lighting system 100 comprises an upright pole 1, a lighting module 2 extending from
the pole 1, a light reflector 3 above the lighting module 2; a light controller 4 for
controlling the output of the lighting module 2; a solar power generator 5 mounted on top
of the pole 1, a position controller 6 for regulating the orientation of the solar power
generator 5; a rechargeable storage battery 7 electronically connected to the solar powér
generator 5, a charge controller 8 for regulating the charging/discharging status of the
rechargeable storage battery 7; and a sensing system 9 for detecting irradiance and ambient
conditions and sending signals to the light controller 4 and position controller 6.

[0027] The upright pole 1 is secured to a base 11 via a plurality of brackets 12. A
first 13 and a second 14 supporting arms extend from the side of the pole 1, and hold the
lighting module 2 and the light reflector 3 respectively. Now referring to FIG 2, 3 and 4,
there are provided details of the lighting module 2 in accordance with one embodiment of
the present invention. FIG. 2 is a cross sectional view of the lighting module 2 in FIG.1;
FIG. 3 a top broken section view; and FIG. 4 a cross sectional front view of the lighting

module 2 in FIG. 3. The lighting module 2 has a transparent or translucent light housing




generator 5, a charge controller 8 for regulating the chargi ng/di scharging
status of the rechargeable storage battery 7; and a sensing system9 for
detecting irradiance and anbient conditions and sending signals to the
light controller 4 and position controller 6. [0027] The upright pole 1 is
secured to a base 11 via a plurality of_brackets 12. A first 13 and a
second 14 supporting arns extend from the side of the pole 1, and hold the
lighting nodule 2 and the_ light reflector 3 respectively. Now referring to
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the heat transfer tubes 25 may have a plurality of through holes drilled
on the sPORIBUYHPY or protection purpose, the part of heat

[0029] To further facilitate heat dissipation, the heat transfer tubes 25 may have a
plurality of through holes drilled on the side. And for protection purpose, the part of heat
transfer tubes 25 extending out of the supporting plate 22 may be disposed in a sheath that
has a plurality of through holes on the side for heat dissipation. In one embodiment, the
sheath is made of steel.

[0030] The supporting plate 22 is preferably made of material of high thermal
conductivity and proper electrical insulation. In one embodiment, the supporting plate 22 is
made of graphite. However, it is understood by the person skilled in the art that other
suitable materials may be used.

[0031] The heat transfer tubes 25 are preferably made of high thermal conductive
material. In one embodiment, the heat transfer tubes 25 are made of copper. In another
embodiment, the heat transfer tubes 25 are made of aluminum.

[0032] In one preferred embodiment of the light sources, the light sources 24 are
LEDs. In another embodiment, the light sources are fluorescent light bulbs. In yet another
embodiment, the light sources are high intensity discharge (HID) lamps. In further another

embodiment, the light sources are incandescent light bulbs.




transfer tubes 25 extending out of the supporting plate 22 may be di sposed
in a sheath that has a plurality of through holes on the side for heat

di ssipation. In one enbodinment, the sheath is nade of steel. [0030] The
supporting plate 22 is preferably nade of material of high therm
conductivity and proper electrical insulation. In one enbodi nent, the
supporting plate 22 is nmade of graphite. However, it is understood by the
person skilled in the art that other suitable materials may be used.
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pre-determined threshold, the light controller 4 sends a signal to switch on the light sources

24. The optical output of the light source 24 is automatically and continuously regulated
according to the input signal from the second light sensor 92, for energy saving purpose.
[0035] In one embodiment of the light sensors, the first 91 and second 92 light
sensors are light dependent resistors.

[0036] Now referring to FIG. 5 and 6, there are provided a front view and a side
view of the solar power generator 5 as shown in FIG. 1 respectively. Mounted on a fixing
base 16 at the upper end of the pole 1, the solar power generator 5 comprises a solar
concentrator 51 for collecting and concentrating solar radiation, a photovoltaic module 52
for converting the received radiation energy to electric power, and a mechanical drive
module 53 for regulating the orientation of the solar concentrator 51 per instructions from
the positional controller 6.

[0037] The solar concentrator 51 is pivotally connected via a hinge 58 to one end
of a support shaft 56. The other end of the support shaft 56 is rotably mounted on the
fixing base 16 via an inclined connector 57. The solar concentrator 51 has a frame 511 and

a plurality of reflective mirrors 512 disposed thereon. Between each two adjacent reflective




91 and second 92 light sensors, and the output term nal connected to the

| i ght sources 24. |In operation, when the light intensity detected by the
first light sensor 91 is lower than a pre-determ ned threshold, the |ight
controller 4 sends a signal to switch on the |ight sources 24. The optical
output of the light source 24 is autona;ically and continuously regul ated
according to the input signal fromthe second |ight sensor 92, for energy
savi ng pur.pose [[0035] In o odinent. of th i ght sensors, the first
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542 and coaxially installed on the support shaft 56. The actuation of the first reversible
motor 541 controls the rotation of the support shaft 56, which in turn regulates the position
of the solar concentrator 51 in the horizontal orientation. The connecting bolt and nut set
55 includes a second reversible motor 551 secured on a side of the support shaft 56, a rod
bolt 552 coupled to the output end of the second reversible motor 551, and a nut 553
engaged with the bolt 552 and connected to the frame 511. The actuation of the second
reversible motor 551 controls the relative position of the bolt 552 to the nut 553, thereby
adjusting the vertical orientation of the solar concentrator 51 with respect to the support
shaft 56.
[0042] The mechanical drive module 53 is actuated by the position controller 6 in
response to signals from sensors of the sensing module 9. The sensors include four solar
tracking sensors 93, a day/night sensor 94, and a rain/snow sensor 95.
[0043] Now referring to FIG. 1, the solar tracking sensor 93 is installed on one side
of the support member 522, perpendicular to the solar concentrator 51, for measuring
irradiance from the sun during a day. The solar tracking sensor 93 has four light sensors
93a, 93b, 93¢ and 93d, signals generated by which cooperatively indicate the relative

position of the solar concentrator 51 to the incident sunlight.




[ 0040] In one enbodi nent, the photovoltaic cells 520 are preferably of the
configuration disclosed in Chinese Patent Application No. 200310103395. X.

[ 0041] The nechani cal drive nodul e 53 conprises a worm gear set 54 and a
connecting bolt and nut set 55. The worm gear set 54 includes a first
reversible notor 541 secured on a side, of the support shaft 56, a worm 542
connected to the output end of the notdr 541, and a wor m wheel 543 (not
shown in FIG 5 and 6) neshing with the worm 542 and coaxially installed
on the suPpdlt shafkhesday/miglt seuseradd éninstalledons ﬁopsqf the netes fas| dsteckipg dhe 541

control S dGubR! i Oy lo biifhe SHPRAL teniirhe® mehfllichl) sLbD gheQUl 63t he

position e sol ar concentrator oriéntatio
connect i nigpdmleht agststorutin s@btheb Bmbodimehesthe Gsddgist femkﬁrsci d @ photeslechid
secured on a side of the support shaft 56, a rod bolt 552 coupled to the
out put ernt™SF the second reversible notor 551, and a nut 553 engaged with

the bolt (&g and cqpnggisd, f}fé i nt){)vaégﬁs&lgﬁ @%vfae& gﬁaﬁ&t@g xBEsuz& FPNd

rever5|ble mot or 551 controls the relative po tion o 552 to the
nut 553, fluikseby to ai;bpuéit fantfall/keowfallt Incade embedimani, tre win/srioev samlsm 95isa

concentraf o l.wth re ct t he s ort shaft 5 The
rochani cani eRs o det &% BeR e PR S Gener I BohiabpaRissan,
[ esponse Hufhidity@fdédiord.  om sensors of the sensing nodule 9. The sensors

include four solar tracking sensors 93, a day/night sensor 94, and a
rai n/ snolPe¥8hsor 93Noyy mfms]ngmo\ﬁlﬁewhpﬁeng prayiguda cm_cultt ch@rsml ofithe pestiomg

sensor 9 n.one S|de the. s or

per pend: carSote  af0xiho® M b emBogidfe SR hsa A0 Thespasitan ¢ om
the sun dunﬂrcmgr@ lﬁbafomTéub @@hag 614,31k 60, 280910 88 chamllinihe lokrightatiseBs0r s
93a, . 93b, 93c.  and 93d, gnals enerated by which coogeratlvely indicate
the rel atlh ol abd‘@m%wt%f e sdatign é%rré@rﬁaﬁfatwstﬁom e nppb | degetions

Funl 91 B T LB, cOnSRE Rl hALLED ol 98 e P! o
day/ ni ghttraslang digh® 4ensersad934, Ji3b, 9ﬂe|@er986nm tthesnosrteqmnding direatiber Therboghutrent ,
the day/ rt]érgnnalés gIn t?le subgf:llrclzuslts%laggao g?et g(;n(r:lecte to tﬁe first reversible motor 541 for
cooperatively controlling the on/off status and rotation direction thereof. Likewise, the
output terminals of the sub-circuits 61¢ and 61d are connected to the second reversible
motor 551. Each sub-circuit 61 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 circuit for processing the regulated signal and
sending an output signal to the corresponding reversible motor 541 or 551.
[0047] In the embodiment as shown in FIG. 7, each light sensor 93a, 93b, 93¢ or
93d is composed of an infrared photodiode PD and a photo coupler PC. And each logic
circuit includes a plurality of diodes D and a transistor Q for signal processing, a reply J
for actuating the rotation of the reversible motor 541 or 551, and a positioning transducer
K for halting the rotation of the reversible motor 541 or 551 once the solar concentrator 51
reaches a pre-determined limit position.
[0048] In view of the similarity in operation principles of the sub-circuits 61 for
solar tracking, only the ones for adjusting the horizontal position of the solar concentrator
51 are described herein. When only the photodiode PD1 is incidentally illuminated,
indicating the misalignment of the solar concentrator 51 with the incident sunlight, the

photo coupler PC1 is conducted due to the dramatically reduced resistance of the




[0045] In addition, the rain/snow sensor 95 is provided for detecting
exposure to fluid so as to identify rainfall/snowfall. In one enbodi nent,
the rain/snow sensor 95 is a fluid electrode. In another enbodi nent, the
rai n/ snow sensor 95 is a tenperature and humdity detector. [0046] Now
referring to FIG 7, there is provided a circuit diagramof the position
controller 6 in accordance with one entbdi nent of the present invention.
The position controller 6 has four sub-circuits 6la, 61b, 61c, and 61d for

cont rol | Phgfodiede 8Dle fequentalliithe wransisten QF icwheandthe srlasdl isenergizedi o t o
the eastpgRf v%?sﬂgé‘ o 1 ghsv&i{cha%h%‘?ot SR REE Hfé%('-on.T 2g al ORI the
term nal Oef eaceh sub-Clrcul 1 '1's connec ea t'o one O ]he solar racki ng
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out put tgrnin | s of .the sub-circuits 6la and 61b are connected to the
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first artefliorde FRA & tlsuningted. the ggisurE isvanereiewshndothe islpyt Ne romaine fe-st at us
and rot aghg izgﬁ.r@(ﬁ{sé@%rfgﬁetﬁg st ré\}e% $Hotot {Iﬂg is Wt Jn%%ﬁgﬁl igl aQ¥ecddi®
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signal regul atin L rcyi or sel ecti.yvel ansm tti and applifying input
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processi RferbHed,eklbh §hiches boNAE fifd fevedERE hitdorHy 10Ut put signal to the
correspondi ng reversi ble notor 541 or 551. [0047] In the enbodi nent as

shown i n[@o#el 7, e&tH refeghing s hEor 7,9BathisogmhoddBentothe &Fthiglt sensopPdeid aof an

I nfrared,.phot odi ode PD_ an phot.o.coupl er ,PC.. And each gi.c I rcult
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and a positioning transducer K for halting the rotation of the reversible
not or 54 trapyduseKnend g photoogauples Jifel Horepertion] when thenambigniplight detersityi ned
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towards the east. Once the solar concentrator 51 reaches the pre-determined limit position,

the position transducer K1 is conducted, so that the first reversible motor 541 is halted.
[0050] In addition, the rain/snow sensor 95 is connected to the sub-circuit 61¢ for
signaling. In this embodiment, the rain/snow sensor 95 is a fluid electrode R. During
rainfall/snowfall, the fluid flowing over the surface of the fluid electrode R triggers an
electric signal, which actuates the rotation of the second reversible motor 551 to turn the
solar concentrator 51 downward, thereby reducing the chances of damage to the
components mounted on the solar concentrator 51.

[0051] Now referring back to FIG. 1, the rechargeable storage battery 7 is disposed
in a vandal proof container 18 housed in the base 11. The charging/discharging status of
the rechargeable storage battery 7 is monitored by the charge controller 8, which is
connected with the photovoltaic module 52 and the light sources 24 to form a complete
control circuit. The charge controller 8 is disposed in the inner chamber of the pole 1,
accessible by unlocking and opening the door 17 on a side of the pole 1.

[0052] Now referring to FIG. 8 and 9, there are provided a side view and a top

view of the vandal proof container 18 in accordance with one embodiment of the present



9 photodi ode PDl. Sequentially, the transistor QL is saturated; the rel ay
J1 is energized; and the first reversible notor 541 is switched on to
rotate in a first direction. As a result, the solar concentrator 3 is
re-directed towards the incident sunlight. Likew se, when only the
phot odi ode PD2 is illum nated, the relﬁé J2 is energized and the relay Jil
remai ns de- energi zed. Consequently, t first reversible notor 541 is
switched on to rotate in a second direction. Wen the sol ar concentrator

51 i s inBygaRehie santdnemid Rasm bapstl81isteiiming an maer kpllovoehashes 18Bandral PD2
fo ' . , ™ J i zed,
which switlSSHRER spRISE OB Ry LARAS i hs3ifla il 165, ARANL £0

to FI G Theadsnfatds the emdvodhambdr, 182hat dengl! onghiit 186 qQre-Bdteirsinad dih@hions is
dependent resi stor LDR ich is connected to the sub-circuit 6la via_ a
day/ ni gmcarvaﬁ £t GF SRPFTRATH ¢ ?f—léﬁwl?%%.tﬁerﬁaée&g}f%ﬁtaﬂtonén seripioals AEpor
circuit @matefeisie!ddAGAss MFopASthe kRN 86 f h t ler
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r esi st ancifasfentthebdlisgh®4. dependent resistor LDR rises. Once the resistance

t her eof ds a pre-detern ne al ue, .the_photo coupler PD5 i s conducted,
ndt cati 15Fhe. v IREnE ot i, HE SORei 1838508 Are aA iRe- (R ARSVEE or Q1
is Satur@h@ddin’{m,qhe@@uﬁﬁ&Iﬁ]@iﬁﬁ&i&}&ula{s@lﬁﬁé.si ble notor 541 to rotate in the
first direction so as to direct the solar concentrator 51 towards the
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[ 0051] wreferring back to FIG .1, the rechargeabl e storage battery 7 is
it Sposeq CETHBET P IAPPERSr A RmPRe IR HrREURG 6RUaTa  The

char gi ng/ di scharging status of the rechargeable storage battery 7 is
nonitored by the charge controller 8, which is




connected with the photovoltaic nodule 52 and the |ight sources 24 to form
a conplete control circuit. The charge controller 8 is disposed in the

i nner chanber of the pole 1, accessible by unlocking and opening the door
17 on a side of the pole 1. [0052] Now referring to FIG 8 and 9, there are
provided a side view and a top view of the vandal proof container 18 in
accordance with one enbodi nent of the dllesent 10 invention. The contai ner
18 has a base 181 defining an inner hollow chanber 182, and a |id 183
renovably sealed to the base 181 via @#im& of bolts 184 and nuts 185. The
bolt heads faces the inner chanber 182. At |east one slit 186 of
pre-determ ned dinensions is carved at the upper part of the sidewalls of
t he base 1181, Astrdehliphting gysear emhprisiigool s 187 of a matching size can pass
through the slit 186 to engage with the bolt heads and fasten or unfasten
the bolts 1842R%¥53] In one enbodi ment, the container 18 is in a

rectangul ar shapgar j e i .S: .

circul ar shapg. [Oﬁd}fé%?%g%rhlggglﬁg%gﬁp hf ﬁ%%ngo??%hﬁéargﬁ%eséﬁr Eidéégﬁn%&tjp W th
r ef er encelactricphentergyy Ivéich enrborikiese solar cortcemtirdtdr, Bphotosteltasit amdultehnadurttdicon
enbodinments are illustratiye and that the Jjnpvention scope jS not so

i ted. UG YR EaPP s8R Aot e dre el RomREAEa R SoRT FOTSRES e
appar ent fhoadjinging thaydsitbnohee@ry skill in the art to which the present
invention pertains. Such alternate enbodi nents are considered to be
enconpassed wiatrp¢hargaablessirage batigrdelsetoqnically coneectadde it salanpomer generator
Accordin . S of, the present invention is  described by the
appendedq{): rgféﬁgﬁ ghsg&{?xgg %%dp%ug?‘ft{ehag %‘fi eﬁeﬁ lqag?léeﬁ%?f %edle%%(gri ption. 11 dains
1. A street | iadighting nfyiatecsXtedifp firGh s pale BAd foweed BY e leENREcabRNEI O
mounted on the pole for converting solar radiation into electrical energy,
whi ch coffif'¥es a sol ar concentrator, a photovoltaic nodul e nounted on the

sol ar _concent pats, (3PEng SFREHARNCAbiehintf MIYLIGHGOMRELE & tHhessal ar

concentr at or
concentrator to the incident sunlight;

a day/night sensor for detecting the transition from day to night;
a rain/snow sensor for detecting rainfall and snowfall; and
a position controller for receiving and processing the signals from the solar tracking

sensor, day/night sensor and rain/snow sensor, and actuating the mechanical drive module.

2. A street lighting system of claim 1, wherein the solar tracking sensor comprises

four light sensors, corresponding to the east, west, south and north direction respectively.

3 A street lighting system of claim 2, wherein each light sensor comprises an infrared

a photodiode and a photo coupler.

4. A street lighting system of claim 1, wherein the position controller is operable to
actuate the mechanical drive module in response to the signal from the solar tracking

sensor, so that the solar concentrator remains oriented towards the sun during the day.

5. A street lighting system of claim 1, wherein the day/night sensor is a light

dependent resistor.




for adjusting the position thereof, a rechargeable storage battery

el ectronically connected to the solar power generator for receiving,
storing and outputting the electrical energy generated; a |ighting nodule
extending fromthe pole and powered by the rechargeable storage battery; a
sol ar tracking sensor for determning the relative orientation of the solar
concentrator to the incident sunlight;1% day/ ni ght sensor for detecting the

transition fromday to night; a rain/snow sensor for detecting rainfal

and snowbal | ; Anpiech ligbng systere o chadml brwhesein the ppsitiorycentllpr scenssablgyta he
signals f t . Kkin nsor /[night sensor and _rain/ snow
sensor, gétg‘gqgc ga@?%%hfc%!a%n&lg h%ﬁfi@gl t%dF?t%tga%Sasﬁ?aé. conﬁ?ﬁ?%t%rt Poeélt %fsit (ﬁ{ﬁ ng

syst em oldettraingl posithbug vetien thd@ayssilghr schi@Gkdnaly tBeNHBItioRaR daeto nifaur | i ght
sensors, corresponding to the east, west, south and north direction
respectively. 3 A street lighting systemof claim2, wherein each |ight

Sensor Conpl | SR i PLRtm drRISROM iR Ne IBNOIRAOUB! Rlccs the Qs E€1

| ighting system of cla ereln the position contro I's operable to
act uat e thenmetetedno delfirskrpre-ederendined positioesponse to the signal fromthe
solar tracking sensor, so that the solar concentrator remains oriented
towards the sun during the day. 5. A street |lighting systemof claim1,

wherein ghe day/,pbdhlighiRRsQ/stdnt oF ¢h@htl, WERENIRR! rafiBsioN Unsod s 20 flufd
street lighting systemof claiml, wherein the position control?er I'S

oper abl eckeetrodect uat e t he nechanical drive nodule to rotate the sol ar
concentrator to a first pre- determ ned position, when the day/night sensor
signals the transition fromday to night. 7. A street l|ighting system of

clai m 6, owher @& BrddnQighBh@ky @A CATdlAia 0 whakas tHehRiP@div seM3sNisr Hhamednyt 0 the
first pre-determ ned position. 8. A street lighting systemof claimI1,

wher ei n fH8OF-ai n/ snow sensor is a fluid el ectrode.

10. A street lighting system of claim 1, wherein the position controller is operable to
actuate the mechanical drive module to rotate the solar concentrator to a second pre-

determined position, when the rain/snow sensor signals rainfall/snowfall.

11. A street lighting system of claim 10, wherein the solar concentrator faces

downward when rotated to the second pre-determined position.

12. A street lighting system of claim 1, wherein

the solar power generator further comprises a support shaft having one end rotably
mounted onto the pole and the other end pivotally connected with the solar concentrator;
and

the mechanical drive module is operable to rotate support shaft and pivot the solar
concentrator with respect to the support shaft, in order to adjust the position of the solar

concentrator in the horizontal and vertical orientation respectively.

13. A street lighting system of claim 12, wherein the mechanical drive module has a
worm gear set for rotating the support shaft, which comprises:
a worm wheel co-axially disposed around the support shaft;

a worm meshing with the worm wheel; and




9. A street lighting systemof claim1, wherein the rain/snow sensor is a
humdity sensor. 10. A street lighting systemof claim1l, wherein the
position controller is operable to actuate the mechanical drive nodule to
rotate the solar concentrator to a second pre- determ ned position, when

t he rain/snow sensor signals rainfall/inomﬁall. 11. A street lighting
system of claim 10, wherein the sol ar oncentrator faces downward when
rotated to the second pre-determned position. 12. A street lighting system
of claim 1, wadpesrpiblenpotopfaqdriyigethe ganitanseiche armher conpri ses a support
shaft having one end rotably nounted onto the pole and the other end
pivotally connected with the solar concentrator; and the nechanical drive
nodul e is operable to rotate support shaft and pivot the solar
concentrator with resgect to the support shaft, in order to adjust the

posi tion 18f t Hesent Jehtips srdem chwckim; 2. orhereib the Bisehanicah drivemadglg has a
or i ent at bR BRI HEdie 3. sofer YohElealdr Aioh RebpSSH AR QUi michner €1 0

t he nechani ca e has a worm gear se I ng & support
shaft, webmbriesnpri ses: a worm wheel co-axially di sposed around the support

shaft; a morn1neshhp with the wormwheel; and 13 a reversible notor for
driving the rdt&YStghedrotPpattaggedio t 9 SUDROEk shally | j ghting system of claim 12,

wherei n the mMaaRaniofatetdl o\Re FRPM &d MR herevBSible MbiorSl for pivoting the
sol ar concentrator with resgsct to the support shaft, which conprises: a

reversi bl e notamut angagedh adthithe béleasppotally strafetted 4o Hhelsblac ornventradr.t o t he
out put end of the reversible notor; and a nut engaged with the bolt and
pivotally connected to the solar concentrator. 15. A street lighting

syst em ofi5cl aiAmtiedt 1i o&yBteta¢f i 12, MhefedihePokiBibn eOMRI1Ich BSmprdseld St and a
second sub-circuits for outputELng_sugnals to the mechanical drive
a fist and a second sub-circuits for outputting signals to the mechanical drive
module to actuate the position adjustment of the solar concentrator in the horizontal
orientation; and
a third and a fourth sub-circuits for outputting signals to the mechanical drive
module to actuate the position adjustment of the solar concentrator in the vertical
orientation;
wherein:
the day/night sensor is electrically connected to one of the first or second sub-
circuits;
the rain/snow sensor is electrically connected to one of the third or fourth sub-
circuits; and

the solar tracking sensor is electrically connected to each sub-circuit.

16. A street lighting system of claim 15, wherein each sub-circuit comprises:

a power supply;

a signal regulating circuit for selectively transmitting and amplifying signals from
the electrically connected sensors and generating a regulated signal; and

a logic circuit for receiving and processing the regulated signal and sending output

signal to the mechanical drive module.

17. A street lighting system of claim 1, wherein the lighting module comprises:




nodul e to actuate the position adjustnent of the solar concentrator in the
horizontal orientation; and a third and a fourth sub-circuits for
outputting signals to the nmechanical drive nodule to actuate the position
adj ustment of the solar concentrator in the vertical orientation; wherein:
t he day/ ni ght sensor is electrically connected to one of the first or
second sub- circuits; the rain/snow seddor is electrically connected to one
of the third or fourth sub- circuits; and the solar tracking sensor is
electrical ly @bleagonedighbsasisesh sub-circuit. 16. A street |ighting system of

claim 15, wherein each b-chrcuit. comrises;:. ..a power ,su . a_si gnal

regul ating ci racshlP orf}%g P gag @éih Pf}férr%/thglagﬁg%opf }lﬁlajt S&ﬁ’éf%ﬁ%?ﬁag%ﬁglgﬁwgaﬁ % from
t he el ecthehtgRhéivteddyrikeligit soaRe e sSpaadorgangrating a regul ated signal; and a
logic circuit for receiving and grocessing t he regul ated si gnal and sendi ng
out put  si gnalat {egsttone heat Hamsferafubel hpviag wpe gné in gontack vetly detsuppeyieg plftsy st em

of clai myly (yheh&'eld Chndcteanb 'ﬂ%ﬁ%ﬁg Fdflh%?lﬁcgﬁglgéti?lg znslfl gigsrs]iggtltilllégeaﬁ one |ight

source, a supporting plate for I ng ht source and
transferring away the heat generated by the Iight source in operation, and

at | east gne heat transfer tube havip ne.end in contact with the
support i r]rg pl 4t greeéhé‘tfnrgegyét@ﬁ’e‘?f e o Eeélé@le@bpe?ﬁgl pRIglSs t
conducting and dissipating. 18. A street lighting systemof claim 17,

wherein the at least light source is LED. 19. A street |ighting system of
cl ai m 17,19wherdestreet hghtatg dystest of élgiim 13 ovherenitlse dtllerst Bgluentrcelis fhoresc20t A
street |i H{I ng systemof claim17, wherein the at least light source is
hi gh light.

- 20. A street lighting system of claim 17, wherein the at least light source is high

intensity discharge lamp.

21. A street lighting system of claim 17, wherein the at least light source is

incandescent light bulb.

22. A street lighting system of claim 17, wherein the supporting plate is made of high

thermal conductive material.

23. A street lighting system of claim 22, wherein the supporting plate is made of
graphite.

24. A street lighting system of claim 17, wherein the at least one heat transfer tube is

made of high thermal conductive material.

25. A street lighting system of claim 24, wherein the at least one heat transfer tube is

made of metal.

26. A street lighting system of claim 25, wherein the at least one heat transfer tube is

made of copper.




intensity discharge lanp. 21. A street lighting systemof claim17, wherein
the at least light source is incandescent light bulb. 22. A street
lighting systemof claim 17, wherein the supporting plate is made of high

t hermal conductive material. 23. A street lighting systemof claim 22,
wherein the supporting plate is made of _ graphite. 24. A street l|ighting
systemof claim 17, wherein the at | ead? one heat transfer tube is made of
hi gh thermal conductive material. 25. A street |ighting system of claim 24,
wherei n e atA peestdighiee pystam of alagn o, wiiseein the t i et fprosfostubaisst r eet
l'i ghting t . aim 25, wherein the at |east one heat transfer tube is
nage of g%%%@?gb%gmﬁb7. A street lighting systemof claim26, wherein the
at | east one heat transfer tube is nade of alumnum 28. A street |ighting
system of claim 17, wherein the supporting plate is conposed of two

hal ves, #hth ¢h¥rest lighung sysia Rbaleim ridneterein tissuapapes elate i wammsehot 20. A
streel | HoBhhGs U BELOkad ¢ Bt IhnsERE LA iRbediRBR! ONe heat transter

tube has a plu Ity o roug or enhanci ng heat
di ssipation. 30. A street lighting systemof claim17, wherein part of the

at | east .on heat transfer tube extendi ng out_ of the supporti ate is
housed | 2V shestiont ghingaygemediclam ik WEerelpshe At lgst opey o FNSIGHEPEN ¢ he
sheath i §p'[iﬁ=§!ﬁtyQ§ftl~l§rB€§f|{ hol8 24t ?idfe ﬁ)trreﬁﬁénciﬂnga’t Jﬁgsiﬁa)f_ﬁ)h.em of claim 30, wherein

the sheath has"a plurality of through holes at side for enhanci ng heat
di ssipation. 33. A street lighting systemof claim17, wherein the |ighting

i ch tndlar  PoSteeiegiite bt BF <R Topfisret B AT lehd il PRt

heat trangleektdndi dus ofihe RESRAting plate is housed in a sheath.

31. A street lighting system of claim 30, wherein the sheath is made of steel.

32. A street lighting system of claim 30, wherein the sheath has a plurality of through

holes at side for enhancing heat dissipation.

33. A street lighting system of claim 17, wherein the lighting module further comprises
a transparent or translucent light housing in which the at least light source, the supporting

plate and the at least heat transfer tube is disposed.

34. A street lighting system of claim 1, which further comprises a light reflector

located over the lighting module for reflecting the light emitted therefrom.

35. A street lighting system of claim 1, which further comprises
a first light sensor for measuring the intensity of sunlight;

a second light sensor for measuring the intensity of combined light from the sun

and the lighting module; and

a light controller for receiving signals from the first and second light sensors, and

regulating the optical output of the lighting module accordingly.

36. A street lighting system of claim1, wherein the solar concentrator comprises




34. A street lighting systemof claim1, which further conprises a |ight
reflector |ocated over the lighting nodule for reflecting the |ight
emtted therefrom 35. A street lighting systemof claim1, which further
conprises a first light sensor for neasuring the intensity of sunlight; a
second |light sensor for neasuring the intensity of conbined |ight fromthe
sun and the lighting nodule; and a Ild t controller for receiving signals
fromthe first and second |ight sensors, and regulating the optical output
of the Iightiﬁdhﬁﬁﬂépé accordingly. 36. A street lighting systemof claim
1, wherein th C frame; and a plurality of
ref l ecting m ?rpgrs |é§g§§§§hg%lﬁﬁm (ﬁ% éé&?/\hhtjae&faaf% there is a gap between
each two adj acdmrtein idretta gag Riwdenreach 8vo adjaceht efkctirigghiriong syst em of claim
1, wherein the photovoltaic nodul e conprises at |east one photovoltaic
cells, which has the configuration as clainmed in Chinese Patent

Appllcatl n NyrbeL, iml1l,
whi ch fur3?her comﬁ[i%ges a cﬁgﬁs‘)ggégbﬁ?ro el%ﬁ phoﬁ‘ggfl} 12??%1?% ﬁ(gﬂl@ﬁug‘?gﬁng
and di scthfmsgpmg pbétovbitnic echisrwieak has she)lcatyégtbatidreag/claﬁﬂed A Shiresd Phieght i ng
syst em of m nprises a vandal proof container for
housi ng IP?Pé’ F%t&?é?ﬁt@mgﬁ%}ogr@roggés gttery. 40. A street lighting system of
claim 39, wherein the vandal proof container conprises: a base defining an
i nner hol | ow chanber, and having at |east one slit on the side; and a lid
r emovabl é8sealfesireehlightingowsient oforiainms, weich further cempfises el dhergaredntrolies ;for

wh [ f 1 f t o, | I I
Speci 11 c SRS ah s Tihigb 3 I8 PRt R B sR access to the
i nner chanber for fastening or unfastening the bolts and nut s.

39. A street lighting system of claim 1, which further comprises a vandal proof

container for housing the rechargeable storage battery.

40. A street lighting system of claim 39, wherein the vandal proof container comprises:

a base defining an inner hollow chamber, and having at least one slit on the side;
and

a lid removable sealed to the base from inside by pairs of bolts and nuts;

wherein the dimension of the slit is so configured as to allow only a specific screw
tool with matching size to pass through and access to the inner chamber for fastening or

unfastening the bolts and nuts.




