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[0004] Furthermore, due to the shortage of fuel, there has been increased 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 generafors 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.
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[ooog;] According to yet another aspect of the invention, there is provided a street
lighting system, wherein the position controller is operable to actuate the mechanica)l drive
module to rotate the solar concentrator 10 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 1o 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 1o rotate the solar
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[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 systemin accordance with one
enbodi ment of the present invention. [0017] FIG 2
shows a cross sectional view of the lighting nodule as
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powered street lighting systemin accordance with one
enbodi ment of the present invention. The street
l'ighting system 100 conprises an upright pole 1, a
l'i ghting nodul eWetﬁmgﬂci‘ﬂxti‘oﬁqmthéﬁ%eg@&? 1, a light
refl ector 3 above the |ighting nodule a light
controller 4 for controlling the output of the
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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 § 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 power
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 pele 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
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[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 buibs.
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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
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I n operation, when the [ight intensity detected by the
first light sensor 91 is |ower than a pre-determ ned
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 conti nuously

regul ated according to the input signal fromthe
for energy saving purpose.
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[0042] The mechanical drive module 53 is actuated by the position controller ¢ 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 31, 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 1o the incident sunlight.



configuration disclosed in Chinese Patent Application
No. 200310103395. X. [0041] The mechanical drive nodule
53 conprises a wormgear set 54 and a connecting bolt
and nut set 55. The worm gear set 54 includes a first
reversi ble notor 541 secured pon a side of the support
shaft 56, a worm 542 connecteé to the output end of
worm wheel 543 (not shown in
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[0047% In the embodiment as shown in FIG. 7, each light sensor 93a, 93h, 93¢ or
93d is composed of an infrared photodiode PD and a photo coupler PC. And each logic
cireuit includes a plurality of diodes P 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 photodiede PD1 is incidentally illuminated,
indicating the misalignment of the solar concentrator 51 with the incident sunlight, the

photo coupler PC1 is conducted due 10 the dramatically reduced resistance of the



fluid so as to identify rainfall/snowfall. In one
enbodi ment, the rain/snow sensor 95 is a fluid

el ectrode. In another enbodi ment, the rain/snow sensor
95 is a tenperature and hunmidity detector. [0046] Now
referring to FIG 7, there is provided a circuit

di agram of the position <controller 6 in accordance
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[0051} Now referring back to FIG. 1, the rechargeable storage battery 7 is disposed
in & vandal proof container 18 housed in the base 11. The charging/discharging status of
the rechargeable storage battery 7 is monitored by the charge controiler 8, which is
connected with the photovoltaic module 52 and the light sources 24 1o 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, there is provided a side view of the vandal

proof container 18 in accordance with one embodiment of the present



phot odi ode PDl. Sequentially, the transistor Q is
saturated; the relay JlI 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 hgcident sunl i ght.
Li kewi se, when only the photodiode PD2 is

elay J2 is energized and the relay
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the rain/snow sensor 95 is connected to the
sub-circuit 6le for signaling. In this enbodi nent,
the rain/snow sensor 95 is a fluid electrode R During
rainfall/snowfall, the fluid flowi ng over the surface
of the fluid electrode Rtriggers an electric signal,
whi ch actuates the rotation of the second reversible
notor 551 to turn the solar concentrator 51 downward,
t hereby reduci ng the chances of damage to the
conmponents nmounted on the solar concentrator 51.
[ 00511 Now referring back to FIG 1, the rechargeabl e
storage battery 7 is disposed in a vandal proof
contai ner 18 housed in the base 11. The
char gi ng/ di schargi ng status of the rechargeable
storage battery 7 is nonitored by the charge
controller 8, which is connected with the
phot ovol tai c nodul e 52 and the |ight sources 24 to
forma conplete



control circuit. The charge controller 8 is di sposed

in the inner chanber of the pole 1, accessible by

unl ocki ng and opening the door 1.7 on a side of the

pole 1. [0052] Now referring to FIG 8, there is

provided a side view of the Vﬁgdal proof container 18

i n accordance with one enbodinent of the present 10

i nvention. The container 18 has a base 181 defining an

i nner hol | ow chamber 182, akthims |id 183 renovably
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position thereof,

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 concenirator remains oriented towards the sun during the day.

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

dependent resistor.,



a rechargeabl e storage battery electronically
connected to the solar power generator for receiving,
storing and outputting the electrical energy
generated; a lighting nodul e extending fromthe pole
and powered by the rechargeabl.e storage battery; a

sol ar tracking sensor for determning the relative
centrator to the incident

orient atd.on,of Solar, .cqn L r.at ( i
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fromthe solar tracking sensor, day/night sensor and
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and north direction respectively. 3 A street |ighting

system of claim2, wherein each Iight sensor conprises
8.an isnfiugredshinghptodi aelaand, awhBomO ROMRMY §low 4ensbr is a fluid
ele%l&r()g?_t l'ighting systemof claim1, wherein the

position controller is operable to actuate the

nmechani cal drive nodule in response to the signal from

the sol ar tracking sensor, so that the solar
9. condentsatlightipe mistas o ¢leint ddwhemar ds fahga®unsalisi RG humidity
sedspg day. 5. A street lighting systemof claim]l,

wherein the day/night sensor is a light dependent

resistor. 12 6. A street lighting systemof claim1l,

1Owher ein tﬂe position controller is operable to
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system of claim 6, wherein the solar concentrator

faces the east when rotated to the first
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wherein the rain/snow sensor is a humdity

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 concenirator;
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 shafi, which comprises:
a worm wheel co-axially disposed around the support shaft;

a worm meshing with the worm wheel; and



sensor, 10. A street lighting systemof claim1l,

wherein the position controller is operable to

actuate the nechanical drive nodule to rotate the

sol ar concentrator to a second pre- determ ned

position, when the rain/snow gensor signals

rainfall/snowfall. 11. A street lighting fsystem of
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support shaft having one end rot ably nount ed onto the
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the day/night sensor is electrically connected to one of the first or second sub-

circuits;
the rain/snow sensor is electrically connecied 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 transmilting 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.

I7. A street lighting system of claim 1, wherein the lighting module comprises:



orientation; and a third and a fourth sub-circuits for
outputting signals to the nechanical drive nodule to
actuate the position adjustnent of the solar
concentrator in the vertical orientation; wherein:
the day/night sensor is electyjcally connected to one
of the first or second sub- circuits; the rain/snow
ally connected to one of the third

Sensor.i | ect.rice
or fgﬁg%%oggggnéppgﬁits; and the sol ar tracki ng sensor

i s ehegipot@ad piicTBRGEHEMhd A 18RCESHIE ShiE it 1rah8ferBhe away the
pStreet i ghti ng system gf A aim 15 %g?lfer?%&géé%&cnmg away the
@ genarted Py thedihi sewse in epepptimranduppl y; a si gnal

regujatd hEGUl L fon el ectivel y transmtting and

anpl i f y%i{SE 8“§ ?]éﬁg‘} ‘lic‘,ls’_?e% SHRE e ig&PPelowrh Yt wgporting plate
argighs othsr aniccgesatdid Mg p@lerf@@wa@é&ﬁu&'hﬂ‘ﬂﬁ)d;diﬁ ti?%l ogi ¢

circuit for receiving and processing the regul at®ed

signal and sending output signal to the nechanica

1r i Ve 0wl ok Lot t.dighting systemaf claim1l

wherein t ﬁg ﬁ??‘@ %Ytsl1 ﬁgg};rné@lgﬁ? g @%Wb?’”i} gh@s‘%{ ?"fﬁﬁgg’ﬁ suaggsip LED.
one |light source, a supporting plate for holding the
rce and transferring away the

t least ane.light sourc !
lgﬁe at’L€ 8‘6‘?% ﬁﬁﬁé‘&g %anﬁ @Pﬁ?’@hﬂ T.s¥ifrein thmatdpest Hphtonprcandfluorescent
ligat. | east one beat transfer tube having one end in

contact with the supporting plate and the other end

connected to the pole for heat conducting and

di ssy Lne...18. A street . lighting systemof claim17,
ZOiAher%e?%ééttﬂ hiing, Séjg\gﬁfn Pfgj?ﬁ’ms%r‘@é‘ir?@ et leot lighsseuset is high

intbnsifhtdisoargy $drepn of claim 17, wherein the at | east
light source is fluorescent Ilight. 20. A street

lighting systemof claim17, wherein the at |east
2111 ot RO fifhiity @S/&Qm bptC?arlll%l tl¥, q?e’h%%qu ' 1?3 Ltarlgét 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.



21. A street lighting systemof claim17, wherein the
at least |ight source is incandescent |ight bulb. 22.
A street lighting systemof claim17, wherein the
supporting plate is made of high thermal conductive
material. 23. A street |ightipg systemof claim 22,

wherein the supporti ng plate i's nade of graphite. 24.
im17, rein the a

StEGGL 1 {xalg,trggtsﬁéfs %fe (I,‘T%Ia’b% |‘§h°1?fﬁd]ée é\{?l%flﬁi GRe glﬁfgrt@gpfel tube is

‘east ‘one
madmatwlm;mmnfrat erial. 25. A street lighting system of
cI aim 24, wherein the at | east one heat transfer tube

made of netal. 26. A st reet |ighting system of
eat tran

28° Lo e AR Db gy PR G I Toghog Fegs tosmposed of

m@fhadleea,l witi2the dMesed Heberasid aastdipPndisdbiteanst er

tube is made of alum num 28. A street lighting

system of claim 17, wherein the suppolrtl ng pl atﬁ |Es

0 h_the. st one heat .
29 DTS BLp 0 NS R PR PR Pt e b
a linghtyi ofghsygh hnhaaaft sidk dormamhdntingihea f@iis:ﬁ?éthjﬁ, at | east one

heat transfer tube has a plurality of through hole at

si de for enhancing heat dissipation. 30. A street

30! 1 oby kingkt S8t g%nrsﬁtelﬁloff'cﬁﬁtﬂaﬁ? \Wﬁcﬁf] n)aﬂqﬁ‘t 1«9 tffequﬁ A heat transfer

| east on heat ansf er ube’ex nd| ng

m@lﬁ%ﬁmﬂmgr@i pf thesupsorhiogipiatk ik hotasedlmeasllitaatlﬁl A street
l'ighting systemof claim 30, wherein the sheath is

made of steel. 32. A street |lighting systemof claim

3130, AvhereiighiinieysbealRihas Oawﬂlsz‘é[rﬁtlhb Eeafl ishiHa@ gg QleeAl
hol es at side for enhanci ng heat dissipation. .
street lighting system of claim 17, wherein the

32) 1 ghtd tlrégt ﬂ%ﬁﬂrﬂ ggig{l%iélo?g r\wﬁ I8 tﬁ%t&hreg{fl 1 agzrilgf uli'a?@h@f through

trans ucen
holsoalrsiie, fot hlﬂxasumgcbfehu digsipaibat e and the at | east heat

transfer tube is disposed. 34. A street |ighting

systemof claim1, which further conprises a |light

33.1 ef hagkQMighting system of claim 17, wherein the lighting module further comprises
a transparent or franslucent 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, Astreet 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.  Astreet lighting system of claim1, wherein the solar concentrator comprises



| ocated over the lighting nodule for reflecting the

light emtted therefrom 35. A street lighting system

of claim1, which further conprises a first |ight

sensor for nmeasuring the intensity of sunlight; a

second |ight sensor for measufd ng the intensity of

conbined light fromthe sun and the |ighting nodul e;

and aglif ghgmcont roller for receiving signals fromthe

first and second |ight sensors, and regulating the

opt i @p]wajuj? pﬂtemtmtgwmlmgbispmd oRAM #adecordingly. 36.

A str ght.i ng stemof claim!l, wherein the solar

conc¥ ?‘F’é?t‘kﬂ?‘eé%f‘rﬁﬁi’ dwearseach tvp adiaecra neflegting wimabist y of

reflecting mrrors disposed on the frame; wherein

there is a gap between each two adjacent reflecting
31’” r r:@grsgeelgfghtmgsg ﬁelﬁtOf |claght 1, Rehesit 8 HIRMPIRTio@lI@icMhddule comprises at
| erelﬂjg t he l!? ? ﬁal ¢ nodul e conprises at | east
“GhETBHTCIY SIS llsephish hagilhe chaBzumeor eniclaguedin Ghise Patent
ASHRhARIN Application Number
@0031010%13?}%(@%2.1@‘92% eet |ighting systemof claim

1, which further conprises a charge controller for
arglng of the

h
:Sg%?\g%eg%lgép Igf% %/rsgcélg ﬂ%fulné? ng}g u1ﬂl%pp@@f13q3|agq—]pﬁgeg;onhollel for
re@USHRIThObha kb Mhd didthighg o%kneéha? fl Racva Yspgr hge

proof container for housSing the r argea
battery. 40. A street Ilghtlng systen1of cl ai m 39,

whergi h d cont.ai C ri ses: .
et i'hi Sﬁaétaﬁgilytn Qy o]l1 g\/\?i@ﬁbr}be‘?{}hwlén@n‘ﬁ%fvi"?ﬂjpléﬁesIaeéé’ﬁdal proof
comamesiar hoosing ﬁﬁrSctlﬁegcabIa@dn@gc' Haglefyenovabl e sealed to

the base frominside by pairs of bolts and nuts;

wherein the dinmension of the slit is so conflgured as

4010 al iy BAlhed r Ly gD rakenl ng ises:
size to pa%ls IF ¢ %tg]glﬁdfgkag 12?6:@;\,?0{11 [%9 P{%ﬂ‘?aﬂ H%’P% S‘ng?‘llg%lrcompnses‘
f or afbast éefimge on innenhaltemhagbéhandahéisg antkafWne-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 shit 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.



