WD 2012/ 096627PCT/ SG2011/ 000017 1 Sol ar Powered Lanp Wth Brightness

Control Field of Invention [1] The present invention relates to a sol ar
power ed |wopow/dobs2a bri ght ness control switch and a bri gotrseasiimosy o
circuit. The brightness control circuit is set to ensure consistent optinum
out put power during the night by adjusting the brightness control switch to
correspond with the hours of sunlight incident on the solar panel of the

l'anp during the day for sqQgh@dvei-801ihs waal BEEMneBaG@opund [2] FIG 1
illustrates the use of a conventional solar pomered garden accent |anmp 10

to light up one's wal kway and/ or decorate one's garden at night. As shown
in FIG 1, each garden lanp 10 cones with a body.12 and a | anpshade 14. The
body 12 includes an LED rechargeﬁtﬂkéoﬁawréw a sol-ar panel 20 and a

spi ke

built-in char. The bod 1 al so n

20: the dHMkEEaS GRE AR R e v ep g bt bl RS PRedgRaRha  or
installingq tahﬁhéh?tmgs £0ntkQ difcafi! TH@ bﬂ@l@tn@ss%fn%p cibUin BUdet @ ¢hdile cndistent

el ectrical cables bel ow the ground surface. However, users are often

di sappoi mwipachumi bhtpuhgoper fdorinartbe mghtt bye sdjugtang dre baglpigesﬁocmhws\@tchﬁe

i ght fromthes tion es not nt a sta t .bri h ness

fr om dusE°FE PR g’éﬁ%@%WéP??“&@ﬂFW@%PH%&%ﬁEﬁ @Pfﬁﬁ %gﬂ ot her

shortcomfg&ef%élggqtsg%&ost and spi kes can ‘be easily pulled out and t he

| anps be stolen I't” can thus be seen that there exists a need for

anot her "sol ar pomered garden | anp that inproves on the performance of the

exi sting garden | anps and yet has agdi ti on%: features to discourage theft.
f

Summary [4] The follow ng presentsP& ied summary to provide a basic
under standing of the present invention. This sumrary is not an extensive

Cher Ve etz F6 L MERalcOne Btlof £ cOilfentiBlil RRE pbReld Pdebactfit 1671167ES Of

2012/ 0966%?1’?@705&%511(@9}9&13/02decorate one’s garden at night. As shown in FIG. 1, each
garden lamp 10 comes with a body 12 and a lampshade 14. The body 12 includes an LED,
rechargeable battery, a soiar panel 20 and a built-in battery charger. The body 12 also comes
with a post 30 and a spike 40; the spike 40 allows one to drive the spike and post into the
ground for installing the lamp 10 to light up one’s garden without .having to run electrical
cables below the ground surface. However, users are often disappointed with the
performance of these garden lamps 10 because the light from these conventiQnal lamps doe_é
not maintain constant brightness from dusk to dawn, especially during winter when daylighf

is short. Another shortcoming is that the post and spikes can be easily pulled out and the

lamps be stolen.

[003] It can thus be seen that there exists a need for another solar powered garden lamp that>
improves on the performance of the existing garden lamps and yet has additional features to

discourage theft.

Summary

[004] The following presents a simplified summary to provide a basic understanding of the
present invention. This summary is not an extensive overview of the invention, and is not

intended to identify key features of the invention. Rather, it is to present some of the



inventive concepts of this invention in a generalised formas a prelude to
the detailed description that is to follow [5] The present invention
seeks t o woavidws@7sol ar powered |lanp that allows it topcrlsgrinav@iat a
sust ai nabl e predeterm ned bri ghtness continuously from dusk to dawn by
optimsing the brightness level with the nunber of hours of sunlight

i nci dent ; i : i Sn 1S od | i &obihk HetdiRa S
cont rol ér\?\‘n%tn {éﬁé 8?845% %ﬂ‘? H})VEQ{@W@ g hégthgra%?dr: Z‘!’s’gg r%%tavmﬁtg%lddte he nunberl%gf
hour s of dssefiptighthat isab deliiw.on t he sol ar panel. To conpensate for _
variability of weather conditions, calibration of the sunlight-hour swtch
takes into account a conpensation factor which is applied to the capacity
of a bat G egd.. r 16 ifgent.,
Fhe- pr os e (T e ek A e et e8|
conpri sesllu@inaR! Ara pasthgbla ptedgleimsied doighinessegominuyudbyifton: dnsknia Hawihdysol ar

panel with predeterm ned dusk to dawn settipngs; a.control circuit.
conpri si Rgtimises therRrightngsy dgvel with the g §rs°€g?‘{5§f)fé¥“glﬁ§? nCideRt OR itsnjotsEr

control cirguidf: - i - i 5531%5 ed: ‘ Labt&s j ust
circuit g)%geq &lgnéfgdggépé%?@?brgtﬁ&g;@\qrgﬁﬂﬁe&gn ali ?g]gﬁlgﬁ) ggg’ﬁf%"‘ gat ter f/c A8
connect edohedponé wvithiie hambearof hobaraeunléght indident EDtHeasoter pahelr € nompensate

sunlight-hour switch is calibrated according_to thei, nugber ~of .hoyrs .of
sunl i ght fomendability of weetheiorenditinse calirariam et ghe ghrligbkhourgfyideh &?‘FédPtP is
set so that the LED W NES i pate d i Laht
cont i nuod&Y o I(I:}B%}(atl[?%d Zzg!\}\%)qu W[ﬂf{ﬂ ang%rﬂ%td ﬁtgf h%n%%@?%@%?g a![tt h glgdl'§ efr

power ed |3ARsctedab ity @drepandlf the sunlight-hour swtch conprises a weather
variability conpensation factor being applied to a capacity of the battery
charger. In another enbodinent, the control circuit conprises an

under - vol protecti.on ciycuit di. : e e K ef..and

the b1 grtde Ta A REpUBE b BroeABERER rERMETE ol B p AR Il PERer?

SWi tch i $yomvefdd 18@p coffipfibést Qts@lﬁﬁ/?zﬁfel;rmléht sdiort ipgrallyrbuilt-ewitk nixostilargahd, t he
amp

sol ar powered | anp conprises a shade, a post. connected to th _

| anpshadeyitlapregétkemioed duskatol danmussitings; 2 BRIBI0S CiredhARBPEUNG 8 battey Shalgekdd of

t he post.. The spike may .conpri X : : hol es
nthe.rnegneSpad iy ARGIERRER Ry hERRE PR 3SGEIRBLARNR cohbeehals' 2

sol ar powgE efohth&tadfiBt Kikduit aHACOKIOFIC BigHiit;, 96 S EMRldngTand anpeliasgeablecbattery
| anpshade and a cap assenbly di sposed on top of WO | . L
2012/ 09662RRCTIIEIE hobatiary sharser andithe REBelamy; vhpwin the sanlighthgupgyvitch

integral light sensor.operable to unt . : - LED
| amp; a C‘BH%P ‘Fte‘gﬁ%ﬁpﬁdlegﬁb&‘? IPHRG° Otllfse(%u}é%tgﬁecrl &%2883*% %E%?’g}c?)érﬁéflgl er,
wi th the dERuENLARL BicOIPEd Sonthat t LBDE b@sSisatimigiated bCui predunetamed

ON OFF control circuit; and a sunlight-hour switch calibrated to nunber of
hours of twightrieghtontingousdnfromrdushts dawrar panel at the lanp's installed:

| ocation. Brief Description of the Drawings [009] This invention wll ‘be
descri bed by way of non-limting enbodi nents of the present invention, with

refer ence[oéﬁ ThNBiofer QEDBBMNY of HENAIGS powdteMIABP,: cdliBRGh Jfl e snligHtwstr at es
a known garden solar powered lanp; [0011] FIG 2A illustrates a solar

pover ed | swirhawogrdeng veathan vandioldy reentpensatih daqsprelring appliedrieiosrpragef 2B

'ITustrat t?lg bgtté/r? rc- grtgier(? Qn %Iiot Qreenslt(?(ld%lerﬁ?ﬁq%rc%%trl)lagpcu?tfcotrrpp%isgsr & G erlJ&YtSéEF i o
protection circuit disposed between the battery charger and the brightness adjust circuit. In
another embodiment, the sunlight-hour switch is a slider, dial/rotary or membrane type. In
other embodiments, the solar powered lamp comprises a lampshade, a post connected to the '

lampshade, a spike or a wall mounting adaptor connected to a distal end of the post. The

spike may comprise a flange and skewers planted through holes in the flange.

[008] In another embodiment, the present invention provides a solar powered lighting kit.

The kit comprises: a lamp comprising a lampshade and a cap assembly disposed on top of



[0012] FIG 3Aillustrates a cross sectional view of the solar powered | anp
shown in FIG 2A (not shown with post and spike); FIG 3B illustrates a
vari at i orwof20t1196&06| ar powered | anp of the present inveRCISG2(I00M3] FIG 4
illustrates a bottomview of a top closure plate of the solar powered | anp
shown in FIG 2A or 2B; [0014] FIG SA3llustrates schematic of a |lanp
control g | egl gl Qe afbht oS GENbIE o frlotnt fvta of2Be FI G
5B il us?l?e;{agigggdﬁéi %ﬁ?lgrn%%%é??igﬁdno% theq%on'?érﬂgl circuit; [0015] dI?IGS. 6A- 6G
i |1 ustr atcep abeembby; aan pBlaclang; laasontrok boaydi cestpaisingda ibattery vihaeeep gt asgateld wit h
sunlight incident. on t sol ar panel from8amto 6 and . CANHAETE
2012/ 09669%&%#3@}@%@ gg’écff?“ﬁ“ H?Hrléalgﬁeg%&tﬁ?sis cﬁ‘ﬁﬂ%&‘i‘ﬂ“ ER.an ONIQFE ;
speci fi ¢ aﬂﬁol%h&ﬁ?;%ﬁlavsﬁnﬁgm%hmft& Qfibldhe BrRsfRE of KEeNsT RAlivhthciaew be
descrlbe§ Wth reference to the attached drawings. It shall be apparent to
one ski | loadhé svldrtpanelrat theHamp's éustallel dtcatibi.s i nventi on nay be practi sed

W t hout such specific details. Sone of the details may not be described at
|l ength so as not to obscure the invention. For ease of reference, conmon
reference nunerals or series of nunerals will be used throughout the
figures when referring to the sane or simlar features common to the
figures. [0018] FIG ' 2A shoBsefDsscdptivi efthoDravings ar powered | anp 100
according to an enbodi nent of the present invention; for illustration, a

garden accent |anp is described. As shown in FIG 2A the solar powered
| anp 100 [eR93 This| iamgnsieadeilllrodesaribed bapan o appilinitng empediggnts el the PESeRthe

| anpshade 11Q0. A stem 180 extends fro f. cap assenbly 120 to
suppor t dmée(?gg?’ ‘?S%h??érg%‘:s? & efci%PWF?@%sro&glrgg’ﬁ ghxye}%has senbly 190 is nount ed

at a fixed angle, alpha, to a vertical axis of the solar powered | anp 100;
preferably, al pha ranges from about 40 to about 70 degrees. A |ower part of
t he | anpdPeIOEFICLO iHugratesedingon griden(selioppverse éamear |y in FIG 3A) for
renoveabl e connection with the post 30. The distal end of the post 30 may
be fitted with a ground spi ke 195 or a wall adaptor 197. The spigot 116 has
a circunfigdRpFic!2 N1R(NSed & LoldanPowéred $Mnp Accdediftcldr/ @mbsdiinknesfihe pidsemugh a
t hi ckness of "the post 30 and the screw s threaded end extends into the

ci r cunf eriewdnitiah; KJGo3Belldstrates@ vahiation dfcthe sotpusprawrsed lopeafihoopressat FVEBYH f r om
the post 30 without the use of a screw driver or Allen key. The
circunferential groove 117 and the screw allow the solar powered | anp 100
to be rotgsef ¥i@riLniateds hedsdicidial s 62Me solibporast 1atp shcve pi KBG.195
are separate pieces but are joined through a pipe and_ sl eeve type of
connect i A (fa sibwoouithagest\aad dalkieynfIGa 38cHlugirates alvevatigieef the S@iﬂé powersde

pi pe/ sl eeve cannection. The upper end of the spike 195 has a fl ange 196,

whi ch ha§mPB&$ﬁﬁHF€§PtWW?H“Ehch hol e bei ng di nensi oned to accept a skewer
196b. The skewers 196b are pushed into the ground but at oblique angles so
that they provide resistance when the post 30 and spi ke 195 are being

pul | ed oupof3 MGt hellgstmtesdch bétsors hviewn of @ 1Bp Glospre platechf B solrs Howgreds lagp of
the spi ke 195 has a not 196¢c; after the post 30 and spi ke 195 are driven
into the $80AFG A 862B: consol i dating around the notches 196¢c provi des
pul | -out resistance in addition to that provided by the skewers 196b.
Preferably, the notches 196c¢c on the spike 195 are axially staggered, as
shown in [6b13] FEA. 5A WRsRAk24DSHERT BT la8E@hIrbDOE@t1s8d in the solar powered lamp

shown in FIG. 2A or 2B; FIG. 5B illustrates an implementation of the control circuit;

[0015] FIGs. 6A-6G illustrate the solar powered lamp being installed ina wide open space -

with sunlight incident on the solar panel from 8am to 6pm; and

[0016] FIGs. 7A-7G and 8A-8G illustrate the solar powered lamp being installed near one's

house with different number of hours of non-shaded sunlight incident on the solar panel.



[ 0010] In another enbodi nent, flange 196a is supplied as a separate piece
fromthe spike 195. The flange 196a has a centre hole to allow this flange
to be fitwedotrameeen t he spi ke 195 and the post 30 to secysGasiiancm@anchor
plate for the skewers 196b just |ike the above enbodi ment. [0020] In

anot her enbodi nent (not shown in the figures), the |lower part of the

| anpshade 110 has a blind hole 116a (instead of a projecting spigot) for
renoveabl e connection with the post 30. A threaded hole 117b rel atively
smal l er than the blind hole 116a DstajebDegeigtivi ansverse to the blind hole
116a. In use, a screw 117a is screwed into the threaded hole 117b so that
the screw s threaded end goes through an aperture on the post 30 to nake it
di fficul tobef GreoriRork ' : , ost 30. wi thout use
of a scr es/vdri]ve_r grlﬁ%l&l%gﬁy Ece%/lma f%%%ﬁa%?%o@gergigﬁsh% ??/Sgrrlti LB YOS t he
sol ar powvks describerpwith Gefofenthie theestactiedi drveinigs.oln shabbs BsRerit fo GhGskilB it he
sol ar po r;ﬁ #ang 1#%? lil.s.si m.lar to the previous enbodi ment except that

t he sol a\rl\ﬁ’ﬁ el OWSEE BRI gy epidon max §f Araclisedovithant siahispedific dalilasSembbf
120. In agdideisfn, S ' Qﬁ%‘ i of two sectians; the,
joint at the %a\%l\g néareygﬁtg%s&egﬁ?og\?vsattﬁe sof%(ras %g{\;\goréé cPraen%e i'ﬂ)‘f?&g?‘bofgoé %% ot ory
ori ent at efgencehetmibe refoteace pametalsl 82seaRS dfgwaicrashall ad §sed dhioBShdur thace
the sun rays. The rest of Lhe parts of the lanp 100a are simlar to those
of the préfHHL¥ %‘nnﬁg'ﬂi“%mt & FnGer SHRHER RS Somngn tortke Agwenecessary.
[0022] FIG 3A shows a cross-sectional view of the solar powered | anp 100
shown in FIG 2A. As shown in FIG 3A the | anpshade 110 is.an open top,
funnel sHAQBHFYE.a5's starveb 4 dide viep fiad®ldn@swaredilimg 180 addd@dink 1 ddlénbasment War d

proj ecti 2‘%'}1' an%es 119. The bottom or base 112 of the | anpshade 110 is
cl osed a f TR RN &th IHEgrakiop o igarien raggdng darap isl desscribed. | At shoven B1i got

116/ blin i I rt .of the base such
Lhat the | Onetty b 3B1ek BobGER L B0 B SUMBURRF 10 hhe R srn S5 eRRB S Tl o7

| anpshadéop b the éampshadd al0. Reswan &30 &t&@l@ﬁﬁﬁﬁ%dtogooﬂﬂfé dapMsdekBbid M o0t War d
projecting flanges 119 is the 038 assenbly 120. [0023? I n onée

enbodi merUPPIThe Sokypenel dssembly 190 Bbe selar panehaessstibly 496 is wiounted jag a fixed

f bl i G- . o1l de 110.4l t
P anel uccnph 7. fo o Efical 8 bR S0 o a il adlierbly ABRA TSRS fiom and
a cl osur ebphted(etolabbut Thdegrags. h2Rdweapai of RaPRmphitide 120 Has B%'b%o?fl 16 (shown

hem sphere. An inside surface of the cap 122 has four extendling posts 126
for suppdfEstatlhan ElGsifefopremeveabls opnrastionavitiape pagt nThe osliead pf dtee 124

156, e PR B9 i o ARG THE 3R 8 Bt ol 157 TRt e Roo s
126; eachkirahterddRl pootle NTENShOREGse! B sa@GePl7ads HEERWI t%ﬁ%h Qsthj@ﬁn% i)f gir_%e '

sel f-tappi ng screw. [0025] FI G 3B shows a variation 100b of the solar
power ed |P8F'F%’00@fndtth%scrs¢‘é§é adadhandtextsnds inte thealiranmfrrewsiab grdoaeh 11 8@ that the

ove . i et o At ; e
et or ancAnbEIER10 LolngERE ROV 3R dnt oS RLbRuARRe Do o8 et dutirs: 116
are i nt eglinlkeyf Didwebuiferehtid osdvaql 7 hhd theSschlive RISE thd IR DHoARRILLS 1@p t he

base 112 of the | anpshade 110. As in the earlier enbodi nent, near the end
of the sp? Borotatery erieniated topardsdhesimi rays. Jho post 3D1nd spiied!9s apoppratesiesdst h
screw 11 al | t he sol.ar nel 192 tq be rotatqry . orientated towards
the sun r%gtyél% J?H’eg ot E%ﬁ,P‘P%E«‘?@é%%sW %P?é’%%&%"smf’ﬂe?? ShsorEee Nandsbism, 80 so
that t he streiwiis GROWEEd REscb@ERYEHipEARIVE BfinbQRn. Whi ew
driver or Allen key. L0026] FI %p 4 shows a bottomn%&eﬁhg?fpﬁsp?{eoggﬁgaspl ate
124 for adiangg t1R6 Whick diasfoysdwdasewithamaph dhlevireingdimdBsioRdd tBecapt BBkevAs
shown in G4, the ¢ re of the.closure plate 124 has an aperture 129.
Di anet r aﬂ%"-o]&‘b%%‘%"a" efso?%té ARt 8§é’ﬁ8rtﬁﬁrgé°‘¥‘ﬁ9b‘§r@ eeligue caglgn gal that Beyt ery
r ecept acbgsvide3@sistas whid hE hYst30CH S Nat A2
battery 'ESOIdj si)lts)sed in eac Sbattergtfﬁfr}(lgggégec?éggéjéﬁ%:a\gh%ﬂja%égf)(%uéq%b >

di sconneshdvwiyint HE. RAypadhaafahd fdir fribo ot theespiepl 9sme atoych1RGc; &as thdgist 80y
receptacle, 13 Si zgd and di,mensi oned to_receive a rechargeabl e battery,

[
such as A ke (13361"“"0 Qygpintnfheagrgund, Hae seihepnsolifptingearonnd the watehasrld6pl at e
124, the " - } ect ange 3 134. The
v - pr e P 2 Bt i JRAB R BRI MR Proteraili Bt
around t hetchesr 196hen yheadpikehid Scirosxinky sth@deeed] 2dshoSinnlRG! YA, t he four '
i nwar d-projecting flanges 132 are al so equally spaced apart but are | ocated
along a circle that is smaller than the pitch circle dianeter of the screw
hol es 128. Preferably, the inward-projecting flanges 132,134 are staggered
in a radial manner as shown in FIG 4. One end of each inward-projecting
flange 132, 134 is open WD 2012/096627PCT/ S&011/ 000017 7



whi | st the opposite end has an end abutnent 133, 135. By relative rotation
of the | anpshade 110 and the closure plate 124 (or cap assenbly 120), the
out war d- pwoj2ecdon27119 and i nward- proj ecting fl anges 13#carse2engagaud or

di sengaged so that the | anpshade 110 and the cap assenbly 120 are
removeably connected. [0027] As shown i FIG 3A, the inward-projecting

fl anges 132 are engageable wi th outward-projecting flanges 172 di sposed
along a top rimof a frustoconical diffuser 170; by rel ative angul ar
rotation 019]He anpthst embndiomint, didnged@6a is7éipplied a$ asepeatplpiéce ftaid . thé Bsike

i nward proj i fl es. 132 and, outward projecting flanges 172 are
engaged o?bﬁ f@’&ﬁﬁ%&?gg% %f‘%ﬁtce?tFFeh‘?lF i edewrthisdlangs t9 be @ﬁeg Petveasa thpepike
cl osure phed gnc 3 ' : oroni cal .di ffuser 170
ol L ows || D B R o Mt BB G e s
aperture émbodimentconcentrate and be directed down onto the conical

reflector 114 so that the light shining through the | anpshade 110 is even
and diffused. [0028] Also as shown in FIG 3A, a control board 141 is

di sposed i \ I | osure. plate 124. The
control blc())glr’ Ii{%ligﬁhgpgﬁg?a;rﬁltgﬁ?@gﬁ%un egp%% %l?gzugér%? ’5’1?30‘8?{ qaﬁteoﬁltglf’ galg%si‘@  such
that the LEDbasl#bbnd hel6H 16x (ms@dadiofm prdjeainghspided) e MémaveaBREIchHERIoA2Rith O

the control boa 41 ié(%énoolént ed a battery charger 142 and a LED controller
144. FI G M8R0sH dupadrdiiole df Tty rqlafiwslycshalles thas the ilind thede & bmpisirpvided he

control b 4 I : I i.on of the | control
cireut 1aaverié i ufe ShncRiB 19K Mk PARPRCHTh o Pebed o B BulthiRte
circuits, 11nel that telitieghs treemleddnd Soes ihrGubiht anl dsbatureion Y £&F 30 90 thRk it
circuit 14 nd an under-voltage protection circuit 144c.” Also as shown in
FIG 5A ¢ Papnetgiemoss dedynpshade 1 1 hEpmdbe pest 80 suthant peerndla st@vdaiver an

i ntegrateg Ajghle,sensor 194. The term nals of the solar panel 192 are
connected to fermnals 1 and 2 of the battery charger 142, with the
termnal 1 also connected to termnal 7 of the LED controller 144 and one
termnal of the |ight sensor 194; the other termnal of the |ight sensor
194 is coldfidiidg 28 shaws Aavaridtion 10Pe ofdhe splar leaverpst lanp 109 enfnthe girenof

the LED c | ar enpi nates. .at . a termn 19 of ..a doybl e-t.hr ow
LED sel ec@g‘%r{t%\%l\j ?‘8 hSilfA{‘%EaR%eIé}m&glaﬂ% %ﬁaarn‘%f’ Wfr%(f[We?L% {Seﬁ"?ﬂ%gﬂ ﬂ’@rpr'ﬂf?u%lr e
connect ederhttodiménti @bt hatid Dl pdnbEalsERbRONT & {redgrdifi? fortel itk 8af 0 12
of the LED controller 144 are connected to the regfecti ve rel evant -

t er m nal sasembly dd@ Ingasiditinm thespast 8 isl Spwimigecapsispof twaesastioas; the3joadt at e LED

controll 144.. |.i d,directly tqg.the confrol .circyit 144b, is
connect e tooég%%nsaagfé AU ERY X’Fﬁ% F8 1@%%?%%@’%88@‘%@ 5@ 4h4i Sbfe sUAUs of
the two Liabel (996anlstorichtRed B GRSUAGTHRMANS RBAFALETNe [t BPfH&‘Gd&ﬂk rhr R 16
of the LED selector switch 152, such that the LEDs 146a, 146b -are in
paral | el Ha as¢ tsheiar @Dthose tofr the dreviowsy embodiwent ayd trive furfier sietwiptions avd t ch
152. Ter r?;erc\(%lss 17 and 18 of the LED selector switch 152 are connected to
the positiveée T minal's of two batteries 150, which are connected in
parallel in the battery receptacles 130. The negative termnals of the
batteries 150 are connected to terminal 4 of the battery charger 142.

[ 0029] | rl0QR2E FIG.hEA Bhayit a sronseactiogl view ofithesolaapopared! lath9 2 0O8uhowntin &) y
det ects the ,onset of ‘0 awn t. .dawn, the |ight sensar 194 outputs a
vol tage s %I‘\%ﬂ S%PWEtm FE‘E%@H@? Faf’??éhadg ]\}ﬁﬁ gbgpqnﬁpgﬂ_s’q%mi shaediglass ged its top
under - voli@afs BirRh §68.1101 1fth 18 hhs dftdard ﬁrt}jeétix%eﬁﬁ{gey@ffsr& %ﬁ%gﬁg)% 0] hage

protection circuit 144c, turns OFF the control circult b an I vat es

t he batt exfyhelampgeade1l49 is olosddoantd thé ansidertptiohehdsat ¢omioal FRctoAll 14]ustd]st thee

| i ght sensor ut put s voltage, signal that is | ower than the voltage

t hr eshol FPE8L jli?é(bﬁﬂ‘i%ﬁ}?déf@av’él 19333%‘1 SRRttt BAl it ofithe Pasec11% mich that theat es
t he under | QFL 110 G Hh: d in:the
bat tery Lo R P OB, iech 11 Eha ol Rl B CBpohdof SOE i
panel 19Renziveatlp comnected ne,thé him cldBt aml ovtwaedliprojddiy HSngeer@diqueamg

ei ther  LED 146a %46b is illumnated. [0030] In one enbodinment, the LE

sel ect or 3%WAHRN1ZEE2 s di sposed on a | ower surface of the closure plate 124
near to the |eft hand side battery receptacle whilst the sunlight-hour.
switch 154 is disposed near the right hand side battery receptacle, as seen
in FIG 4. The LED selector switch 152 and sunlight-hour switch 154 are

| ocated inside the frusto-conical diffuser 170. In another enbodi ment -(not
shown in the figures), the LED selector switch 152 and sunli ght-hour swtch
154 are | ocated outside the frustoconical diffuser 170 for easy user -
access. [0031] As shown in FIG 5A, the sunlight-hour switch 154 has a
nunber of discrete switching positions and conprises a plurality of

-, o ) oy v o



[0032] A reader will realise that electric charges in the battery 150 is
directly related to the anmount of sunlight incident on the solar panel 192.
For exanpwe,2omi®bs2mor e sunl i ght avail abl e at the | anp' spcmsiGadii@dodincat i on,
nmore electric charges are delivered into the battery 150 and the sol ar
powered | anp 100, 100a, 100b can be set b ghter to take advantage of nore

avai l abl e : t erint:he t nl,L.gh ai.] abl e
Quring a Jontcin, oheTRAteRaRl 810/ jarbRIRIET110 |8 nBlto 0P operBlt Rkl i 3
shadows cpeferihty brsedidifregsThelemeitaide d00 glass mbbe traijpeehs tdikludat i frégsent
times of the day. In addition, the anount of sunlight avail able also varies
Wi th-the seasons, wth |ong hours during sumrer and short hours during
winter. F - j 4 a . ] , £00a, 1 . bein
ot al | od PR JHEdEak oA, LA Rehlles £ BMP oo, 0L PR P2, aRESHE 2D hct "oz
i s avai | aiflape tirao forfsrpattafGpemikgherd. An iaside sidatedf AP 1 10hL0tiSextMidikp t hi s
sunny condition, the sunlight-hour swtch 154 is set to 10 hours and the

LED 146a, R%Ebl46sTor sppparting &g clasure plater @4puhan g cpp dadead sloser mate dA¢ mes s
hat | ' i . i aht. th h he nj.ght. . TA
st an SooER ERaRETR: ShE e w8 ek BNl HE XTI ik dRs L8 e fordke s <

garden. AR4shawfour hofes G28 iRAediSier tWith &l SstsP 028 reach haleP118is MinlcR§oatpdpw of
t he house or vegetation during certain times of the day and sunlight

i nci dent RFEERIRSCESY. Schrgna M4 9ze pdi-tappingsptea. f r om about 9: 30 am to about
3:30pm ie. for a period of about 6 hours; in this condition, the
sunlight-hour switch 154 is set to 6 hours and the LED 146a, 146b is

i |l um nat o5} F1@N3 B Rhowd avanaiocsONIBbSIFeRd sdii Sivided Rinfp60ome heditnt RertioaNt -
FIGs. 8A-8Gillustrate the solar powered |anp being installed in one's

gar den anbhessokar ngnvergdslampci0fbris sigrilar e theotaglier sanbetlimep and g pedtarhave begm due

19071 " oevElsiHP r8BRc RSy |Rep Lot SR 0N h et R Pt 11 "
opti mum aiﬂfi:gfegm?sfosmg@tan@rth@ Rpiaes 314 hs augbaut int AL apraht -at Ahd BaGEL1 Wok ndrow
|

realise that the LED 146a, 146b is set at a high brightness |level (ie.
hi gh cur rlempshadasli¥ptdon rthe eprliendembrslimentt nsanitheylend i of thembpiget, 11thes anount

of batter ower used up.i.n the previoqus night wll not be sufficien

Fepl ont srarsoafends Sl v En PRELARS I Serel e ahahaB dha s mosbI2lo
cannot  beoHesbaidie dribRhtell @dardd thelig r%ﬁplrpz{ddﬁkmn[‘ BRSschev $E1a 18tksAhé Bthp RV €l
(ie. low current consunption rate) and there is plenty of i ncident

sunl i ght ,the pest| Hhge thet thstlamptcanuotefef jegiosed figgethagposhwithouwtuthe usé ofhactemi ¢
power gen‘ﬁr at ed ﬁ%/ the solar panel could power the LED at a brighter |evel.
Furt her BT A0 ¥ sunlight-hour switch 154 is described with test data
on two sizes of the solar panel 192 and different brightness settings.or
current consunption rates. [0033] In one enbodinent, the solar panel 192 is
made fr oniPP$hdiGr4 shawd 4 betforpaiepc of/the aldsureeplate 12Adbpheusitls ithd dar. powered

mono-crystalline silicaon sqlar_ panel, 192 sjizes are used_.to illustrate.

per f or naﬁ?:‘é‘p OPRan i: L@;A;%@F ég g%ﬁtﬂ’%?}‘, lli]ggé dsntrg gh e dasuge platetifo and
about 115% ;464 179 35; ' Y t t Pt 5 Qf 5. MAh
and 280 mAh atGa’)p A?W%Ta% ?lgﬁgtﬁ%mm}}sb%ﬁeoﬁf&g?pngﬂrlecgeng? a?)ﬁret&lglx Za%“%t;% ar é%énel

in terns lwterymecdptanieshi3i0ghtahesstenxyprapsade 1 3hopeD downwerds so dhes arhattegnl S0at e
(in mVh), the corr %pondi ng di ;n}ate,r of iILun‘i nation around the Iarrﬁj 100
and char dlisRpsshifeeasn baflery geseriagls 130 sHerlaceabplerhy disronagqting the lampshade 419

hours.  The,Rald &b a§§erﬂ’(§§) 1%.93a@f1 %Kﬁérg?%te@%clgyﬁf) iiQﬁzé@Mi&%ﬁQ%%&?ﬁ?&% Aeat ed

at 1.2 V and 2000 mAh capacity but nnected 1 n series. _ le 1:
Per f or marcecldrgenbleabattpryyarchds laa A eGuir ipsde. vilidoB theGawemiriot af thpahslreL ED

CB:(;? ts _g?{;t Irlggtg:&té? (tlgf)rn?/@?g tv%I %\%ﬁ% rg) fE)g;[ ienvs(farr] -plrcl)jl:cl%irrrllgnf?;nlggsn 1gl2,a?ﬂ.e’lthe( {Il)\hgafré-) '
projecting flanges 134 are equally spaced apart and are located around the periphery. of the
closure plate 124. Similarly, the four inward-projecting flanges 132 are also equally spaced
apart but are located along a circle that is smaller than the pitch cifcle diameter of the screw
holes 128. Preferably, the inward-projecting flanges 132,134 are staggered in a radial

manner as shown in FIG. 4. One end of each inward-projecting flange 132, 134 is open
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whilst the opposite end has an end abutment 133, 135. By relative rotation of the lampshade

110 and the closure plate 124 (or cap assembly 120), the outward-projecting 119 and
inward-projecting flanges 134 are engaged or disengaged so that the lampshade 110 and the

cap assembly 120 are removeably connected.

[0027] As shown in FIG. 3A, the inward-projecting flanges 132 are engageabie with
outward-projecting flanges 172 disposed along a top rim of a frustoconical diffuser 170; by
relative angular rotation of the frustoconical diffuser 170 and closure plate 124, the inward
projecting ﬂanges‘ 132 and outward projecting ﬂangeé 172 are engaged or disengagéd so that
the frustoconical diffuser 170 ahd the closure plate 124 are removeably connected. The
frustoconical diffuser 170 allows light, emitted from an LED 146a,146b exfending through
the centre aperture 129, to concentrate and be directed down onto the conical reflector 114

so that the light shining through the lampshade 110 is even and diffused.

[0028] Also as shown in FIG. 3A, a control board 141 is disposed in a ?oid space between
the cép 122 and the closure plate 124. The control Board 141 is preferably mounted
horizontally in the void space such that the LEDs 146a, 146b extend down through the
central aperture 129. On the control Board 141 is mounted a .battery charger 142 and a LED?
controller 144. FIG. SA shows schematic of a lamp control circuit 140 comprising the
control board 141. FIG. 5B shows an implementation of the lamp control circuit_ 140. As
shown in FIG. 5A, the LED controller 144 includés three circuits, namely; a brightrjeséi
adjust circuit 144a, an ON/OFF control circuit 144b and an under-voltage proiteéti();n c:ir:cﬁift:
144c. Also as shown in FIG. 5A, the solar panel assembly 190 includes the solar panei 192
and an integrated light sensor 194. The terminals of the solar panel 192 are connected to
terminals 1 and 2 of the béttery charger 142, with the terminal 1 also connected .to terminal 7
of the LED controller 144 and one terminal of the light sensor 194; the other terminal Qf thé
light sensor 194 is connected to terminal 3 of the battery charger 142, terminal 5 of the LED
controller 144 and terminates at a terminal 19 of a double-throw LED selector switch 152.. '
Terminals 3 and 4 of the battery charger 142 are connected to terminals 5 and 6 of the LED
controller 144. Terminals 8 to 12 of the LED controller 144 are connected to the respéctivé,
relevant terminals of a sunlight-hour switch 154. The output términal 13 of the LED
controller 144, linked directly to the ON/OFF control circuit 144b, is connected to the anode
ends of the two LEDs 146a, 146b. The cathode ends of the two LEDs 146a,146b are
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connected separately to terminals 15 and 16 of the LED selector switch 152, such that the

LEDS 146a,146b are in parallel and either LED is turned on by activating the LED selector

switch 152. Terminals 17 and 18 of the LED selector switch 152 are connected to the -

positive terminals of two batteries 150, which are connected in parallel in the béttery -
receptacles 130. The negative terminals of the batteries 150 are connected to ternﬁiinaf 4 of

the battery charger 142.

[0029] In use, the light sensor 194 on the solar panel 192 automatically detecfs the onset of
dusk or dawn. At dawn, the light sensor 194 outputé a Volfage signal that is higher than a
| voltage threshold set in the uhdef-voltage protection circuit 144c; this deactivates the under-
voltage protection circuit 144c, turns OFF the control circuit 144b and acti\./ates the battery
charger 142 to start charging the battery 150. At dusk, the light sensor 194 outputs a voltage
signal that is lower than the voltage threshold set in the under-voltage protection circuit
144c; this activates the under-voltage protection circuit 144c and prevents the cha.rge'in the
battery 150 from diséipating through the battery charger 142 and SOIa.f panel 192; at the
same ﬁme, the control circuit 144b is turned ON and eithér LED 146a,146b is illuminated.

{0030] In one embodiment, the LED selector switch 152 is disposed on a lower surface of
the closure plate 124 near to the left hand side battery receptacle whilst the sunlight-hour.
switch 154 is disposed near the right hand side battery receptacle, as seen in FIG. 4. Th¢:
LED selector switch 152 and sunlight-hour switch 154 are located inside thej.frusto-cc_')_n_'icajlf
diffuser 170. In another embodiment (not shown in:' the figures), the LED ‘sél'e:c‘to:‘r sw1tch
152 and sﬁnlight—hour switch 154 are located outside the frustoconical diffuser 170 for ‘e'l:asy"

user access.

[0031] As shown in FIG. 5A, the sunlight-hour switch 154 has a number of discreté
switching positions and comprises a plurality of dimming-bits. Each switching position 1s
calibrated according to a predetermined number of hours, for example, from 4 to 12 ﬁours, '
of direct or unshaded sunlight incident on the solar panel 192; in other words, the surﬂighf—_
hour switch 154 is set according to the number of a'lvailable non-shaded sunlight falli_hg on
the solar panel 192. Solar energy absorbed by the solar panel 1'92 is then converted into
electric power and the battery charger 142 recharges power into the battery 150. In another

embodiment, the sunlight-hour switch 154 is continuously variable and it is graduated with
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i ncident on the solar panel 192 required to recharge and repl enish the
current c¥OLOEY6E2Y t he LED 146a, 146b during t he previ oBETHIGHI1/0000hE
battery reserve indicates the nunber of hours of battery power available to
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switch 154 is set to 10 hours and the LED 146a,146b is illuminated at a corresponding
predetermined brightness that is optimum and consistently bright throughout the night.:
FIGs. 7A-7G illustrate the solar powered lamp 100,100a,100b be@ng installéd in ;one's::
garden. As shown in FIGs. 7A-7G, the solar powercd larhp is in the -shadow of the hoﬁée or ;
vegetatioﬂ‘during certain times of the day and sunlight incident on the solar: péne‘l 192 is :
available from about 9:30 am to about 3:30pm, ie. for a period of about 6 hours; in thi$
condition, the sunlight-hour switch 154 is set to 6 hours and the LED 146a,146b is
illuminated at an optimum and consistent brightness throughout the night. FIGs. 8A—8G
illustrate the solar powered lamp being installed in one's garden and sunlight is incident oﬁ
the solar panel 192 from 10am to 2pm due to shadows of house and fence; in this condition;
the sunlight-hour switch 154 is set to 4 hours so that the LED 146a,146b is illuminated at an
optimum and consistent brightness throughout the night. A reader will now realise that if the:
LED 146a,146b is set at a high brightness level (ie. high current. consumption rate) and’
incident sunlight is limited, the amount of battery power used up in the previous night will

not be sufficiently replenished and illumination of the solar powered lamp 100,100a,100b



LED Consunption rate (mA h) Charging rate (h) Illumnation dianeter (m(ft)
Battery reserve (h) 10 0.82 2.7 (8.8) 233 15 1.23 2.8 (9.1)
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cannot be sustained for long. If the LED brlightness is set at a low level- (ie. low current
cohsumption rate) and there is plenty of incident sunlight, the lamp is not put to efficient use
as the amount of electric power generated by the solar panel could power the LED at a
brighter level. Further setting of the suhlight-hour switch 154 is described with test data on

two sizes of the solar panel 192 and different brightness settings or current consumption

rates.

[0033] In one -embodiment, the solar .panel 192 is made from mono-crystalline,
polycrystalline or amorphous silicon. Two mono-cfystalline silicon solar panel 192 sizes are
used to illustrate perfoi’marice 6f the solar powered lamp 100,100a,100b: about 81 x 82 mm’
and about 115 x 162 mm? in area, with respective rated output of about 125 mAh and 280
mAh at 4V. Table 1 shows performance of the 81x82 mm” solar panel in terms of the lamp
brightness expressed in LED current consumption rate (in mA/h), the correspdnding
diameter of illumination around the lamp 100 and charging rate of ché.rger 142, with the"
lamp operating for about 12 hours. The batteries 150 are nickel metal -hydride rechargeable

type‘, rated at 1.2 V and 2000 mAh capacity but are connected in series.

[0034] Table 1: Performance of solar powered lamp equipped with 81x82 mm’ solar panel

LED Consumption Charging rate (h) |Illumination diameter| Battery reserve (h) .-
‘rate (mA/h) - (m)(ft) o oo

5 ' 1.08 . 1.4(4.5) ’ . 375,

6 1.3 18G9 | 310

8 173 1 2.4(7.8) - 230

10 : 2.16 2.7 (8.8) 182

15 3.24 2.8(9.1) 119

20 432 2.9(9.5) 89

[0035] The charging rate is the number of hours of sunlight incident on the solar panel 19_2 '
required to recharge and replenish the current consumed by the .LED 146a,146b during the
previbus night. The battery reserve indicates the number of hours of battery power available
to illuminate the LED at different brightness/consumption levelé after the batteryf 150 is
fully charged. The battery reserves thus allow the LED to be pdwered up during periods of

bad weather until sunny weather returns.
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[0036] Solar powered lamp 100,100a,100b using the small solar panel is suitable for use in
places near the equator where there is sunny weather during at least one third of the trme
and the nights are about 12 hours long. Based on the assumption that there is sunny weather
about one third of the time, the number of sunny days will have to compensate for the ba_d
weather days at the rate of 3 to 1. Hence, the sunlig’ht-hour switch 154 is caiibrated with the
number of hours of incident sunlight multiplied by 3, ie. the weather yariability
compensation factor. For example, by taking the minimum illumination diameter to be 1.8
m around the lamp 100,100a,100b, Table 1 shows>the LED consumptiorr is set at 6 mA/h
and the corresponding chargirrg rate is 1.3 hours of incident sunlight. The scale at the
daylight-hour switch 154 is calibrated to 1.3x3 er 4 hours. By installing the solar powered
lamp 100,100a,100b at a location that has 4 hours of incident sunlight, the. lamp will light up
with a consistent predetermined brightness throughout the night. If the lamp is installeri at a.
location with 10 hours of incident sunlight, the sunlight-hour switch is set to 10 hours; at
this setting, the LED consumes 15 mA/h and illuminates a diameter of 2.8 m around the
lam;r, and it will take about 3.24 hours to recharge and replenish one night of current
consumption by the LED. To compensate for bad weather at the rate of 3 to 1, the scale at

the sunlight-hour switch 154 is calibrated to 10 hours.

[0037] Table 2 shows performance of the solar powered lamp equipped with a 115x162 mr.n2
solar panel and operated for about 14 hours. In thrs example the batteries 150 are rated at
2600 mA capacity and are connected in series. The solar powered lamp 100, 100a 100b usmg
this solar panel size is suitable for use in places ﬁmher away from the equator where there 1s

sunny weather at least one third of the time and the mghts are 14 hours long.

[0038] Table 2: Performance of solar powered lamp equipped with 115x162 mm? solar panel



[ 0039] The manner of calibrating the sunlight-hour swtch 154 on the sol ar
powered lanp with the 115x162 mm®2 sol ar panel is simlar to that used in

t he previwo0e@M2’e, and no further explanation is nec®3I&GR011[00@40] Wil e
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[0039] The manner of calibrating the sunlight-hour switch 154 on the solar powered lamp
‘with the 115x162 mm? solar panel is similar to that used in the previous example, and no

further explanation is necessary.

[0040] While specific embodiments have been described and illustrated, it is understood that
many changes, modifications, variations and combinations thereof could be made to the

present invention without departing from the scope of the invention.



a rechargeabl e battery connected between the battery charger and the LED

bul b; wherein the sunlight-hour switch is calibrated according to the
nunber ofWRa0r#96f27sunl i ght incident on the sol ar panel PEHEGRo/OBIGIGht ness
adjust circuit is set so that the LED bulb is illum nated at a

predet erm ned brightness continuously fi®m dusk to dawn. 2. A solar
povered | gypy@g§ording to claiml, wherein calibration of the sunlight-hour
switch comprises a weather variability conpensation factor being applied to
a capacity. of Aheldpowered lahpcgmprisin®. A sol ar powered | anp according to
claim1l or 2, wherein the control circuit further conprises an '
under - vol t age brs%llairaﬁat“ie n circuit disposed between the battery charger and

the bright ness,adinustnset ittty bl $Rhahe ROWEHRSE Wit brausatied @S di ng
to any one of the preceding clains, wherein the sunlight-hour switch is a

slider, ddawisetiagsy or menbrane type. 5. A solar powered |lanp according to
claim4, wherein the sunlight-hqour switch has discrete stg S, or I.s a

cont i nuously vAarioaBPkCEFYiEOMpLANg Bcbalish Fhatgerna, FTH fuét gizguit,pad ap
with a gr W?tﬁgc&égﬁl e or bar indicator. 6. A solar powered | anp according
to any one of clains 1-5, further conprising a | anpshade and a cap assenbly
mount ed on t opaoduntipet-heurpsyiatieconndded 7o the soightnegsovedjust ciranip aad cCONIORE t o
claim6, wherein the solar panel is nounted at an angle, al pha, on top of
the cap a§88Hbly. 8. A solar powered |l amp according to claim6 or 7,

further conprigj st qand a spi ke, with the post being connected to a
| oner part of ?}ﬁggpgbrrlgg’rs]at‘gge. 9. A solar powered | anp according to claim®6
or 7, further aosghaigehblg battgrosdnmeordbetwaleh thbanteryndpactapndthe LD bulbhe post

bei ng connected to a |ower part of  the |anpshade. . 10. A solar p red_ | anp
according to cMaerais thersuglighithoug syyitelyés ‘f?é‘@fat%ﬁ?ﬁfff’f@%“{mﬁ r%’é?lef Bﬁggu_r\ﬁlrﬂfch

are rel at isﬁ/rﬁlg%t (P8 e solar panel and the brightness adjust circuit is set so that the LED .

bulb is illuminated at a predetermined brightness continuously from dusk to dawn.

2. A solar powered lamp according to claim 1, wherein calibration of the sunlight-hour
switch comprises a weather ‘variability compensation factor being applied to a capacity of

the battery charger.

3. A solar powered lamp according to claim 1 or 2, wherein the control circuit further
compf_ises an under-voltage protection circuit disposed between the battery charger and t_he

brightness adjust circuit.

4. A solar powered light assembly according to any one of the preceding c_léimis;

wherein the sunlight-houf switch is a slider, dial/rotafy or membrane type.

5. A solar powered lamp according to claim 4, wherein the sunlight-hour switch has
discrete steps or is a continuously variable slide, and the sunlight-hour switch is calibrated ‘

with a graduated scale or bar indicator.

6. A solar powered lamp according to any one of claims 1-5, further comprising a

lampshade and a cap assembly mounted on top of the lampshade.



11. A solar powered |anp according to claim8 or 10, wherein the spike

conpri ses: a flange di sposed at an upper end opposite the spike's
poi nt ed eNO201¥@7Nn the flange has a plurality of hol e®CTRGRNI®AWNT hol e
bei ng di nensioned to receive a skewer; and a plurality of ribs, with

the ribs aligned parallel to a |ongitudi#al axis of the spike and each rib
has a notgh.  W2sld poRetid IRAPRESHAINAIP clakE 8] #héigintthe solyr anel i mdtingids af- 11,
wherein a base of the | anpshade conprises a spigot and the spigot has a

ci r cunf er engle.alphys oo top affiaa caposprmtiy.es with a screw di sposed through a

t hi ckness of the post to allow the solar panel to be rotatably oriented
towards the sun rays when the post is fixed to a ground. 13. A solar

pover ed | igght i ngsdthst pGupsred ia?ﬁﬂ‘gécordin% to dlaiAMPof OMRIthEl BempridiAdAd8dendand a

cap assenbly disposed on top of the Tanpshade; a solar panel with an
i ntegral Ispightwigteths postdpegaiohredte tvsawenpart efghefampsbadeap assenbly; an LED
bul b; a control board conprising a battery charger and an LED

controller, with the LED controller conprising a brightness adjust circuit

and an ONGOFF oj {giidowepdamp accor@in?%!:l%ﬂlﬁ‘%'o??%rtﬁw édﬁﬁbr%ﬁi | Dpct &6l 4 waftour s
according to nunber of hours of sunlight incident on the sol ar panel at the
| anp' s i nsdcaintiegladaptas wih the pagt RO1P¢ODEEG2T RCTI0SER part bH e darFpshade. o

10. A solar poweréd 1a1hp according to claim 8 or 9, wherein the post comprises two

sections, which are relatively rotatable.

11. A solar powered lamp according to claim 8 or 10, wherein the spike comprises: »
a flange disposed at an upper end opposite the spike's pointgd end, whefein the
flange has a plurality. of holes, with each hole being dimensioned to receive a skewer; and
| a plurality of ribs, with the ribs aligned parallel: to a longitudinal axis of the spike

and each rib has a notch.

12. A solar powered lamp according to any one of claims 8-11, wherein a base of the
lampshade comprises a spigot and the spigot has a circumferential groove that cooperates
with a screw disposed through a thickness of the post to allow the solar panel to be rotatably

oriented towards the sun rays when the post is fixed to a ground.

13. A solar powered lighting kit comprising: . _ o
a lamp comprising a lampshade and a éap assembly disposed on' tdp of thé
lampshade; ' _
a solar panel with an integral light sensor .operable to mount on top of the ca:p
assembly; V
an LED bulb;
a control board comprising a battery charger and an LED controller, with the LED
controller comprising a brightness adjust circuit and an ON/OFF cifcuit; and .
a sunlight-hour switch calibrated in hours according to number of hours of sﬁnlig_ht

incident on the solar panel at the lamp's installed location.



14. Alighting kit according to claim 13, wherein the LED controller
further conprises an under-voltage protection circuit. 15. Alighting kit
accor di ngvoeoty@see713 or 14, wherein the sunlight-hour PETSCGAI1H01Z] i der,
a dial or a nenbrane type. 16. A lighting kit according to claim15,
wherein the sunlight-hour switch has di $g§rete switching positions or is
continuously variable. 17. Alighting kit according to any one of clains
13-16, further conprising: a post that is operable to connect with a | ower
part of thé | adpSgaohekibaording toaclaipi k3 wipkeiabhe LED emntioder furdenceinpises end
of the post, erein the spike has a flange di sposed at an upper end

opposi te AR TVIQBa%e IﬁfoeﬁP‘g‘Bc‘éWbt; with the flange having a plurality of

hol es, and each hole is dinensioned to receive a skewer. 18. A lighting
kit according to claim17, wherein the spike has a plurality of ribs, with
each rib B&i ngAaliglyinedkipaceairdial to @laml thgi 1ddivheleinashessuofightHwus svikeh anhd
each rib has a notch. 19. A lighting kit according to claim 18, wherein

t he not chéddearadiat FFFBFBEA R HPEspect of the |ongitudinal axis of the spike.

16. A lighting kit according to claim 15, wherein the sunlight-hour switch has discrete

switching positions or is continuously variable.

17. A lighting kit according to-any one of claims 13-16, further comprising:

a post that is operable to connect with a lower part of the lampshade; and

a spike operable to connect to a distal end of the post, wherein the spike has a ﬂangé :
disposed at an upper end opposite the spike's pointed end, with the flange having a plurality

of holes, and each hole is dimensioned to receive a skewer.

18. A lighting kit according to claim 17, wherein the spike has a plurality of ribs, with

each rib being aligned parallel to a longitudinal axis of the spike and each rib has a notch.

19. A lighting kit according to claim 18, wherein the notches are staggered in respect of

the lohgitudinal axis of the spike.



