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1 SYSTEM AND METHOD FOR GENERATI NG LI GHT PATTERNS 5
FI ELD OF THE | NVENTI ON The i nvention rel ates broadly
to systens and net hods for generating |ight

patterns. 10 BACKGROUND OF THE | NVENTI ON There are
various desktop light emttlng diode decorative

di spl ays, such as a routine running |ight pattern

f r @VSTEMQRNDMETHOD FOR GENERBTING LIGHARATLIERNS
through a 15 glass or a crystal ornanment, or an

external light emtting diode acting as a spot |ight
beam at a glass or a crystal ornanent. The conmobn
features of the conventional [|ight enmitting diode

decorative displays are either that the | um nance
FIBLE OB MHE MIVENTON determ ned at the factory or that

the lum nance |ight source is external at a distance

to the decorative display. They nay have a few

I ouThé Grdveitiort Rates BréRNC 0 PRstEME andune®dé eryg@ieeating light

redi ctable. On the other hand, when the [|ight

"tting diode |ight source is built-in together

with the decorative display, the decorative display

cannot be replaced with a different decorative
~display of choice. The flexibility on the | ocation of
BACKGSRIPUNDSDF THEANVENTYONS further hindered in the

case when the installation of a distance spot |ight

source is required. 25 A need therefore exists to

pr ovhéte are $3sdudaskidp mehhardittingadiodu dscsstivatdidptAs] such as a

ol SR B PRNR P SUIGHL BRI Hoph 4L ) AU o o

glabveatchetal oiitdlieht] & 4 exteraadight eRyiBhe toblie acienas atspbylight
atterns '

et 40 BB, 3L Py RSB PO S, OB YR oL B onai

lighdiepritéing HicB} detghiivesdisplag; araaing thattthe lutinance patierns are pre-
determined at the factory or that the luminance light source is external at a distance
to the decorative display. They may have a few routines on the luminance pattern but
they are predictable. On the other hand, when the light emitting diode light source is
built-in together with the decorative dispiay, the decorative display cannot be
replaced with a different decorative display of choice. The fiexibility on the location of
the decorative display is further hindered in the case when the installation of a

distance spot light source is required.

A need therefore exists to provide a system and method that address at least
one of the above problems.
SUMMARY OF INVENTION

In accordance with a first aspect of the present invention, there is provided a

system for generating light patierns, the system comprising a noise source; an

analog electronic circuit; and a light emitting diode (LED) light source; wherein the
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anal og electronic circuit converts a signal fromthe
noi se source into an input for generating |ight
patterns on the LED |ight source. The anal og
el ectronic circuit may conprise a first anplifier for
anplifying the 5 signal frémthe noise source to a
sel ected vol tage range. The anal og el ectronic circuit
analpg dlentronier cirspinsonesisan sgnaéiropetheeneies spurce dufpl asdinpot for
£ ' g high frequency
ge@%ﬁ%&%@ﬁ%g&%?héé@ﬂ&iLéﬁféﬁ?@%ﬁ?the first anplifier.
Preferably, conponents of the signal that are nore
- tha I
anal g aleg il ey B LS LAY SmbIRIPKE Gmolifhg the
siggaldamd thernsiidef saaircectogpsaderted wltepe rangeel ope det ect or
for anplifying and shifting the signal fromthe
envel ope detector. The second anplifier may be an
i nvéheianglagnplectroric . cipigfraawhlinher meaksisefarnenvelgpe detector
| .
e S a0 i e G o e oo cHi 8F Ble cigna
frog the iirst apgiifier UPrefrsablg. ommnosa@nfa Oﬁtﬂetmml thairpeer morgrthan about
50 KR RatbiGre PERARRATPL Tl er for conparing the
sl gn rom the secon anpllfler with a sel ected
val ue. The sel ected value may be equal to a val ue of
t he-m@ ﬁél@ﬁ%fect?rgm}f%‘rl:lﬂgﬁa TJ}FhePH&ﬂgﬁse%l 3’ aﬁﬁm ér%}.ﬁ:upled
vol t ag arat or rlse a binary signa
to éhme@\gflmeedete@tnr corcamplifying rang shiftingdire s@npl frew the envelope

oo B BRSO ABR b SR oL gl o
outphiesigmfrofr i@ seeangr apiifizbarergseatel t@en gaefencewyltage.
conprise a white noise generator. The noise source

may conprise anbi ent noise or nusic. 30 The system
may Theranaag elsaisenis ecirgrit amay duither i qpmprideta e yoltage comparator

cov#"éé‘d & the {diBhE %ﬁ{b‘ﬁﬁ&f fgf’ %Emgg%d flh%@é%@g \Fl'gﬁ]ethb%econd amplifier

endent on a ent ance wt
with rﬂﬁﬁl@ﬁ%t’%‘ll@fmmée‘pﬁ@é aalueimapehe eovel to lreratus of the reference

volEHg%WH@Qu déd;r%ﬂf/rgmhélq ﬁég%t&&?n;ﬁ%mr%é;& Blnbrite as%f %r?o’&rﬁnal.

as descr| ng t patterns generate
the lighting apparatus may resenble flame flickers.

The analog electronic circuit may further comprise a resistor-capacitor (RC)
network coupled to the voltage comparator for controlling a current input to the LED

light source.
The noise source may comprise a white noise generator.
The noise source may comprise ambient noise or music.

The system may further comprise an ambient light detector, wherein

luminance of the LED light source is dependent on ambient darkness.

in accordance with embodiments of the present invention, there is provided a
lighting apparatus comprising the system as described above. Light patterns

generated from the lighting apparatus may resembile flame flickers.
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3 In accordance wth a second aspect of the present

i nvention a nethod of generating |ight patterns, the

nmet hod conprising providing a noise source; providing

an anal og electronic circuit; and connecting the

analog circuit to the noi sedsource and 5 a l'i ght

emtting diode (LED) light source; wherein the anal og

el ectronic circuit converts a signal fromthe noise

SOURf %céd?&éhc%”whﬁ‘ raugecfoﬂﬁ HPOA Gt th %r&é&lﬂtln\%ﬂ{ b EMheMd of

the LED 1 ght source e hol se source may conprise a
gematm kit pattefapcihgtrogthod sommiringhpicYdingay n@ee gelyrce; providing
[
an %E%BC{JQ e%_?_:i[r%ﬁ\ilﬁ %Q&Sm réq%%gﬂ\ﬁ&tl tH@Lb?fng)g dcnﬁ@#] %%gthg poisg source and
a |'9Ne$ﬁ1ﬂtt§\§ dicde B&D)elighérsourrge e thadanaleglidlgetronic circuit
r
R aeQ rééi \%roﬁ??gﬂ{o S%L!I?tge{ Ih‘tgozgrﬁ | u! for ggﬁ?rﬁﬁlﬁg {_:;{)I‘f()ghﬁé}ﬂs on

thQ#ﬁQ“Qﬁﬁgumﬁ conjunction with the drawi ngs, in which:

20 Figure 1 is a circuit diagramof a systemfor

generating light patterns according to an exanple

enb B RERE SOWICHIMAY CONIRNSE 8 Whiletnolfe apaeter m of a

white noise signal after a first anplifier according

to an exanpl e enbodi nent; 25 Figure 2B is a voltage

wav éhe NAise fSoulse Ny wm&eé)@cmr@m naife Firpuaie 2A after

an envel ope detector; Figure 2Cis a voltage waveform

of the white noise signal of Figure 2A after a 30

second anplifier; Figure 2D is a voltage waveform of

Bmﬁﬁnﬂﬁjdp@p’ﬂmﬁgﬁ@@mmﬁgure 2A after a voltage

conpar at or;

Embodiments of the invention will be better understood and readily
apparent to one of ordinary skill in the art from the following written description,

by way of exampie only, and in conjunction with the drawings, in which:

Figure 1 is a circuit diagram of a system for generating light patterns

according to an example embodiment;

Figure 2A is a voltage waveform of a white noise signal after a first amplifier

according to an example embodiment;

Figure 2B is a voltage waveform of the white noise signal of Figure 2A after

an envelope detector;

Figure 2C is a voltage waveform of the white noise signal of Figure 2A after a

second ampiifier;

Figure 2D is a voltage waveform of the white noise signal of Figure 2A after a

voltage comparator;
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Figure 2E is a current waveform of the white noise
signal of Figure 2A passing through a Light Emtting

Di ode (LED); Figure 3 is a circuit diagramof an

envel ope detector of Figure 1 according to 5 an

exanpl e enbodiment; Figure 4 is a graph showing a
frequency response characteristic of the envel ope

det &iguoe 26f isFagedrens veyetormi eigtheowhite ewisgpsignal of Figure 2A

| Pagél]fgq)@,}ré[@ﬂté LiéQt E%ﬁH{gq:géége b_%gﬁ. vol t age waveform of an

e 'sound signa first anplifier
according to an exanpl e enbodi nent; Figure 5Bis a

vol f j Ukt S f ;
Fi g R Y EIAEM Geo/alor e LoRrR Meietsr @ i 81 aogording to
aniexamplesinbogemertyef orm of the audi bl e sound signal of
Figure 5A after a second anplifier; Figure 5Dis a
vol t age waveform of the audi bl e sound signal of

Fi gligers A4 2@ afapbrshowing @atjequstepdespase Fhaganterisie of the
' f ' - I gnal of

i S T T g e i L
(LED); 25 Figure 6Ais a side view of a |lighting

app Cc r s : r - -
oo b S BB NRLBo (ABIRKCHESh Ruaicly SHI gnalafer = it
anmpbfien\siceevdinl te ap exaghleiangpadipentat us of Fi gure 6A

wi thout a cover; 30 Figure 6Cis a close up side

view of the lighting apparatus of Figure 6A;, Figure

6D Figuse bBfis & velieasfwavistoni ofthe aiplikip saunst signad of FiggeraA after

| osition of a switch array; 5 Figure 7
an%sﬁvggs?%é\/}g tgf’t illustrating a nmethod of generating

light patterns according to an exanple enbodinent. 5
DET'ﬁ*du@SeEéqu\/aEgg\{maveform of the audible sound signal of Figure 5A

after a second ampilifier;

Figure 5D is a voltage waveform of the audible sound signal of Figure 5A

after a voltage comparator;

Figure 5E is a current waveform of the audible sound signal of Figure 5A

passing through a Light Emitting Diode (LED);

Figure 6A is a side view of a lighting apparatus comprising the system of

Figure 1 according toc an example embodiment;
Figure 6B is a top view of the lighting apparatus of Figure 6A without a cover;
Figure 6C is a close up side view of the lighting apparatus of Figure 6A;

"Figure 6D is a top view of the lighting apparatus of Figure 8A showing

position of a switch array;
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Figure 1 is a circuit. diagramof a system 100 for
generating light patterns according to an exanple
enbodi ment. The system 100 conprises a noi se source
in the formof a white n0|se generator 9; an anal og
el ectronic circuit 110; and®a light 10 source in the
formof a Light Emtting D ode (LED) 50. The anal og
el e€iguomniic iSCiaritthartliwst'ratingomrmih@ﬁ of genbmtingiligbt patterns
source such that the anal og

ééli gﬁooﬁr?gx%rﬁ@%bﬁ% ?i converts signals fromthe
noi se source into inputs for generating 1ight
patterns on the LED |ight source 50. 15 As woul d be
appreci ated by a person skilled in the art, the white

- DETHISED DRESGRIBTEINO pr oduces random noi se at al |

frequencies, thereby ensuring that no predictable

sequence is generated. In alternate enbodi nents, a

i c Figuieoeis 30 cinewt dibgracs etl ai sysigirad 80 dér g¢reratingt lght patterns
e U381 Sa Bl cinpoihe T AL BlOn R SR8, 3ol source in
thestoomod acwhite neies genbiaént9; ram araldw electronis citcuitTHD; and a light

. t I
sonzré% glﬁ gﬂe:]g'fgg"; 03% @Jtiteé}ﬁﬁtméqﬂgn%é g%@g%@@gg%tagoglc:%g{%on ¢ circuit
11{ imtoreacied 46 ththOl&GEB)@Oe Bapd depleinid dight spureehsuch dnddi thaanalog

ele\%ﬁ&lﬁg Eivcuit ﬁﬁ’c&aﬂb@r& s?‘yﬁa!sgt‘?g}% thedd) @Q&J g%\ﬂﬁtcf ﬁ)\hn%l?& generating

nol se generato m cr op Rone
light pratiers icorihe hidDdight sswircel QG ht det ector 35 respectively
may be inplenented as a dual in-line package (DI P)
switch array 10. 25 The anal og el ectronic circuit 110
conﬂsiwe@d deplappreciateg by as pbrsenrskilietisin thi nart, ubie nghiteuhoise

ge@é}t tor t&f'}ﬁo?@cé@ rgnd‘o'n{ %élsgnal él{ 'frg&ue;(gles tifllr ?%? eﬁs@fﬂb%& no

presiigiqile aeqrente Ieaweaatﬁéslnﬂternaéeapmbcdlmem(sm)mlﬂephmekso may
4 1
be \A%eﬁf’iﬁ dM%(%& t0f1 %ee WH &%oﬁ 5%@1‘&1:‘3?‘ 9 f&ngetg@n%%nllg gﬁt noise or

) e ana 0g e rontc CcCilrcul
backgseuridyadsi¢.rin gectapmbofatests; iegnaise Fuges eomprises ambidmg noise

or ?ﬁ}ad Rihe o%ys‘f t‘ﬁﬁ) @% f%ﬁh%m@orﬁﬁr%es taﬁbi trlﬁ}{t s%%?‘%S for
cl ose position, e ot er sw es ,
de@mgamb@mdark@easrsucbrﬁlaa‘t"lummance of the LED 50 is dependent on the
ambient darkness. Switches SW1, SW2, SW3 and SW4 for the white noise generator
9, microphone 30, earth connection and ambient light detector 35 respectively may

be implemented as a dual in-line package (DIP) switch array 10.

The analog electronic circuit 110 comprises a piurality of sub-circuits,
inciuding but not limited to a first ampilifier 15, a diode envelope detector 20, a
second amplifier 25, a voltage comparator 40 and a resistor-capacitor (RC) network
45,

With reference to Figures 1 and 2A-2E, the working of the analog electronic

circuit 110 is described in detail.

Referring to Figure 1, with the setting of switch SW1 of the DIP switch array
10 to “closed” position, while the other switches SW2, SW3 and SW4 are in “open”
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6 position, noise signal fromthe white noise

generator 9 is connected to an input of the first

anplifier 15, which has a direct current (DC) bi as,

for anplifying the signal to a selected voltage

range. The anplified white fioise at an output 65 of

the anplifier 15 is shown in Figure 2A as an exanpl e
positien, inolsessignat from théwiitee neiap behératdr Ghis cannectieddo e gnpait of the

e L oMt t,. 85 i ' di
rsy ettt S YR o et Sl By o K Lo BRP 1P gnal o &
seigeted vpbage2@nge. coredamylified vehite reicengllan @id.o @5 the amelifier 15
[ r 22 having a val ue
's a{éwﬁg F[gu'r:é gﬁﬁgaﬁn %b%afg%@ ??}a%rg's havi ng a val ue of
2.2 nanoFarad (nF). The capacitor 23 10 of diode
env o [ s, at e .
8 Wﬁ%&ﬁ%ﬁt&e@&s@ sﬁ;‘ﬁ??ﬁ? etrh%bo fecfé cfgxtoe‘?ﬁe diode
env%mﬁ detgctgih%G @qumvlnsntamd theedionid erg:ethg lefacty @@racyording to an
- .70
ex%ﬂgléenve opeé ?ﬂ% n‘zﬁacon g’f 'ﬁ]éa {%%t&}f%zaﬁ"'”g a Yhiue o 47
Kilt©rmaand @ cpagion eathsvrag astadvencfi 22 ranpiieeacPBFhWihertapagcitor 23
of g%rdbvéatﬂl? R'bg 'He'i%‘;‘g:or% %i% %]'8%?%{[ %'aglf‘ Zel:\l/l!é ﬁg&gw %‘1?2‘#"@996 noise
SIQpehM@r&@/ sffsctivaly téveling bbarargdaks @add r@vhodhg thigh Sequeaky noise
h ' .
coff policlfy RhAC ot 112 AnHlAL 10 R SR Rbs ERiecld 20 congains the
fovesr fl[elqgemqymglmpmhemh@seamwlnopd_FlgLuj@fZBcwrmh B(@lerived from the white
’ t oL ' { ' e
noSh S ST R Ine pRRRL 2K SR el of IS KL of sharp pealc
maydzoihet thg aniplidutieesdarithe sigmabali the etitpuhoithe envelope detector 20
is gér%lglg Ig%r ﬁ'{a%sntﬁle pﬁlt&ﬂ%efjs d tHenQ \’% the [} UPH]I {’Hétenglope
e seen rom equency
deteetqn@ﬂse curve, conponents of the V\,hl te noi se signal
havi ng frequencies that are nore than 50 KiloHertz
(KHz) approximately are substantially reduced at the
out pufrequsmcpfresprasei chaeactenisét ;b dhelsticsist envelipe dedector 20 is
S
Shf&ﬁgﬁpg g{?téf g%cowgg M‘%ﬁ szﬂ{?;:ﬂ nfgie !'ﬁ"s?énr’c EA;\EI@CI%% s@ﬁ&o‘d%?? ignal
Is Usegsay inpNt \énanthgutph’evgw meaﬁfurei Hes eamnvied egsn fﬂ@"ﬂéb@ frequency
respdnbe cifvk! hor%ﬁ%fe: nts BPtRe lwnite InGib 9 4L ﬁalz}fé rﬁoﬁgvﬁa neies that are

emal ni ng equency conponent's o
maore than 50 K{IoHer“tz (KHz) approximately are substantially reduced at the output
V, of the diode envelope detector 20. For components of the white noise signal that
are less than about 50 KHz, the amplitude s reduced to a lesser extent as the gain of

the envelope detecior 20 is still lower than 1.

in Figure 2B, some remaining high frequency components of the waveform
such as portion 72 may still appear at the output 70 of the envelope detector 20, but
these components are removed by the second amplifier 25, as will be described in

_detail below. Thus, substantialiy all the high frequency components from the white

noise signal are eliminated or their amplitude is being reduced to a lower level as
shown in Figure 2C, which shows an ouiput signal 75 of the second amplifier 25.
Removing high freguency noise components is preferable so that the light patterns

generated are at a desired and comfortable frequency range for viewing.
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such as portion 72 may still appear at the output 70
of the envel ope detector 20, but 30 these conponents
are renoved by the second anplifier 25, as will be
described in detail below Thus, substantially all
the high frequency conponent's fromthe white noise
signal are elimnated or their anplitude is being
reduced to a lower level as shown in Figure 2C,
u 5..af L
ﬁgfsﬁrgr Wﬁg%l&é’b@ éndsi:%[]%hzg tgg &g%%rf/‘d %@ﬁﬁ’%‘# 25, which is an
invedwgoaremﬂsr |®trpred;frmaa¢ﬂ ee@@ns h:étthe Isegnial ghovepat ¢egtaims voltage
n ! t : . .
velp G802 VR QPR o Bnfi e B AR, SRTLERE e ol sugp tha
positick PeakeireFRde 2Geogesmnd tanpdative pealkbin Rigure2B. Sudimermore,
ke ' I 0 | e
a GREPEIOR BEP VORI 1evBObifh ILAALE 3P B L NaGl chfof the
inveRingiampiifiers25dis anbme:hethﬁomimfmv dlar:rdta raaks tsscrr hepeaks 77 are
S r -
hrgﬁggfrhgépaz%?}e%&ﬁ&eoltaage% b éeS\Pr%?%gnéLep\éJ: t'f%g & gh%wn in Figure
2CFurthernore, a direct current (DC) vol tage | evel
shifting is carried out and a voltage gain of the
inverting anplifier 25 is set such that only a few
di sdhetogtpuedkof dbe lseaandpamiiifie? 254s éed mtqherinput ah the voltage
V.
coﬁrﬁ%%f}o‘?lrhﬁ)ef Ir’ghrrrnggﬁsfé(swri}ga eée%(t) t vJIx‘t?J srécﬁ'f]%? { - e&%gr%e \%tage
76a@ptiidniseel e wsverfermn |tmtoaranIOWnpmamthet efereote aghage 76 are

BRI e O SIBOESCEY A IS BENAL i s

abm@famﬁdwé&dfar@rﬂhemmocemme reference vol tage 76
are automatically elimnated. In the process, only
di screte pulses resulting frompeaks 15 above 3V are
sel éotatput $O df uhe Nekagsr cwesaing 40 Astutrpint FiglredtD . tAsewould
r [ hgﬁm F
be\égb;e%%?eeogwgg%gﬂ skzhgg rrri:r) R vo|téé%a é&r’\’;%%a’r%PS? 4'1\33 %%rggarn
ang tiet ergwtcs;ﬁrﬂmr at the raosthpasitive hi l@hstgwgatrvamirh tdseerciu:n BpBUPPly
o€
vol'taz;s g@@e%ﬁgegveysomﬁg 4heg suer@ 2 pRkedTRES ATKH0AY sgq%amaér 2s a
sqwamvressmm thhs bfvrzar:festlp@tr \g.étagré rtaesn lbltha_rqxamp@nalmbodrment
pui ‘ah%tgzr B2 LS HEmYAHE &@*Q%%E’r 5 méérr‘gsoe&}ﬁﬁn%%{r@ td"%dys in random,
the time interval T,, 83 between two adjacent pulses varies randomly from

approximately 2 milliseconds (ms) {o 40ms.

The output 80 of the voltage comparator 40 as shown in Figure 2D is fed into
the RC network 45 before driving a base of a transistor 80. The resulting current that
passes through the light emitting diode 50 is shown in Figure 2E. A narrow pulse 86
produces a smalier current step 84 of approximately 1mA which transforms into a
small flicker in luminance of the light emitting diode 50, while a wider pulse 87
produces a farger current step 88 which transforms into a larger flicker in luminance
of the light emitting diode 50. A current slope 89 in between the steps 84 and 88
produces a glow in luminance of the light emitting diode 50. The combined effect is
that a flame-like flickering pattern can be observed. The total current variation 85 in

the light emitting diode is typically about SmA.
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pul se width Tw 82 varies from approximately 5

m croseconds (ps) to 50ps in random . the tine
interval Tpp 83 between two adjacent pul ses varies
randomy from appr oxi matelg 2 mlliseconds (ns) to
40ms. 25 The output 80 of the vol tage conparator 40
as shown in Figure 2D is fed into the RC network 45
before driving a base of a transistor 60. The

res urr.e es_thr h
. TR SRk B8 by R R o PG oM Appent noise

or pimlsmes@lﬁ:h $Md51 are&kmedﬁﬁiateeancbsmtceas S BV83 aafl SW4 remain
in f%ﬁgn ?te {Neréﬁ%cH ap}é""?m@?h% hlzc%[.if)h&rq{a ttl%e %nas:%ﬁ %Igatr%bc circuit
110hBY theasamed agnqurscaesS%g g3 acbo Gl abdvawgthr reoﬁaremm_m the whiie
vt S 00l S SR Pl ghe B b s
maylbepenéfated) bet ween the steps 84 and 88 produces a

glow in lum nance of the light emtting diode 50. The

conbi ned effect is that a flame-like flickering
pat Véthnrefaendectodhgeey &é-5H hear ¢xatrglie ouanm endible aouad ma@weform

is %’%&}nﬂlg F%@r%n%ﬁaalrt :tfgehalljtﬁu éﬁ)i%fc}ge ‘?" %ﬁllp\af?er T%L:gﬁgme *ﬁ%{bﬁgv 1S in
thes audlicie rang (iies ésssativhn ebunsl mzmrthmmnal wawefbioh a8\Ahown in
e S .
Flglruz%,lglg at% %e%)st % %tf tﬁ}ﬁaggdé \h@élpélgég 8§%\%t8{3?¥%8%?ﬁ13 s\t%stantla!ty
therrisarnepalsot’rnﬁ VBdyefamt ImeFiglum 64. €he cepaiivecpaaiks cx:n‘iitl::ezI viaveform in
1OBtesmSS|na [ a cri
Figls 5.2t APErEE T et a AR TR B g SR Gl P RS the
amplifstiop as sbowrs ma%gmreﬁ@bwtjenegsebﬁnr}smé timrbgrminat maipate?Oothat are
c [es, ., ...
oof s Borlf e e Sl B iR AP 28 R B 16 pating
is sdraweh ouh akd gwoﬂagd\gam dfhibe saetond a:ﬁphfraf 26hmeayf be selected such
tha?gr?' ééa'zk%rwhuar <e;c’§§es§> fia tél ﬁlg%uh%z‘jz#% Stl’?eugef?reﬁce voltage
76mm\$cmage asmphratar 440morrﬁaagemee S@vefor HE voﬂhttpeltefér@noé voltage

7o L AR R, b bR AR AT AL 6
peaks of the waveformin Figure 5B are |nverted and
app%%F h?gtheP%IeHHéncz L%flb|é Il%uﬁc? Ctﬂgdpu?s@pzh{ r\'la(?r 2%5|sagrﬁa?lger. For

Iower frequency audible sound, the pulse interval 120 is larger. The negative pulse

width 110 that is generated from the higher frequency audible sound is smalier than

the negative pulse width 115 that is generated from the lower frequency audibie

sound. For the same frequency audible sound, the louder sound from peak 140

produces a wider negative pulse width 130 than the softer sound from peak 145 that

produces a narrower negative pulse width 135. The corresponding waveform of the
current through the light emitting diode 50 is shown in Figure 5E. The flickering
frequency of the luminance of the LED 50 corresponds to the freguency of the

audible sound.

The system 100 as described may be incorporated into a lighting apparatus
800 as shown in Figure 6A. The lighting apparatus 600 may further comprise a cover,

such as a semi-transparent lampshade 7, a mounting base 2 and a power supply
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15 anplification as shown in Figure 5C where sections

of the signal at output 70 that are above a certain

voltage are elimnated by the anplifier 25. A DC

vol tage level shifting is carried out and a voltage

gain of the second anplifieP 25 may be sel ected such

t hat the peaks which correspond to audi bl e sounds are
inpb Bv @ he hampsifade dhoay el ofadjlierefiishapes andl magbe easily replaced

BRI 44,7 011 R ST 01l g e

ambmrtt dgét ﬁenm{r&ﬁ dFighee i3 mapvae convEngofie nScEOrpﬁeted onto the

m#}ﬂgﬂféaééfl : %@Muﬁ%ﬁ&? req@eﬂﬁe 9§%§b4 egcg:o%% ¢ from a
tort faee pithe endumting base 220 is | arger. The negative pul se
width 110 that is generated fromthe higher frequency

audi bl e sound is snmaller than 25 the negative pul se
wi diThe 18D b dfigure Yeinqrrefersthlyf mounteddo ladwationT faeg wé anyoptical

ele?xjr[']égﬁ P’otﬁ% f@i’%u&da t&fr%ﬁuc‘éntesﬁ \Q{E f 'f’sueei t@d’q\' :}%' %)é’l?ﬂfmr%ction.

uder sound rrom ea es a
Thadgasivoant slitis & tegeddr thmtheHiEtEJ Wns rsomﬁmted osauteg surface of the

m&%gﬁ%%g%tfaﬁ'he @h%ﬁé'cc?fst % R%éh?c\gﬁg sﬂgkg%t 'ni/ﬁilegé' c%)rlmlzetd for

The™ corfFéspon waver or m of ren
manipubaiigh at lhpdt bmghtonepaﬂletn fngmdh@dEDE@ fiosa-démored shape such as a

i 9456 S i B St SRAERE bl e

upoghttdirecticaagich Itheat Sogi antissiDhepadipet feom IBOLER S0eppeaisdarger near

thérﬁ%s sk&?‘a!:é‘ﬁf’{ o e&gﬁf?]th%S h ?\%grb\g}%% %ﬁ%ﬁjs%é%nﬁ@t difé2tion.

Fuftbenmose, dowpml aemenspareﬁ EUMShadg &, the presence of the

traﬁ&ﬂlentt sﬁ&g‘ﬁ %%ﬁﬁotn 1 toc'tgggt?ﬁ ey?t gt%%gﬁgygﬂgrn%_:@e?ﬁgat% gro:% the

|£ghilr©f8®pemuss$€ﬁheselahle flaeng flickeesasi |y replaced fromthe
nmounti ng base 2. As shown in Figures 6B-6D, the

m crophone 30 and the anbient |ight sensor 35
(Fi Figuee 7) smws beflaeahagn? Ghillugtrétingos posthve doo gemerating light

i 1 | .
oo URIAEEE, B BPAL S50 R0 9010 AL i
provisigdt iFeptdmge4.2an mlngejesmor( Ficgeuite islprovidegr Af etepb? 96, the
an?ﬁgré?eec‘a'oEg C,"ﬁ'CEI ¥st & ne@l‘é@ t8fth@H&tg§tsbﬁr%le a],ll'\%l el?%r%ilagtt seod.lrce,

orm of a rans ucent st
whiereim theuanalaghelectiorée cirawt.converts a signal from the noise source into an

input for generating light patterns on the LED light source.

Although the present invention is described in terms of the specific
embodiments, it is to be understood that such disclosure is not to be interpreted as
limiting. Various changes and maodifications will no doubt become apparent fo thase
skilled in the art after reading the disclosure without departing from the spirit or scope
of the invention as broadly described. The present embodiments are, therefore, fo be

considered in all respects 1o be illustrative and not restrictive.

For example, the user selection of the functions of the electronic lighting base
can be in the form of button(s) on the physical base. As another example, the method

of generation of the flame-like luminance can be incorporated into a candle or
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The translucent stick 5 together with the LED 50 is

mounted on a top surface of the 10 nounting base 2.

The shape of the translucent stick 5 may be optim zed

for manipulating a light em ssion pattern fromthe

LED 50 to a desired shape st@h as a flame. For

exanpl e, the elongated shape may facilitate |ight
myfliipde agrdieowitalsomg mbdificatipni axhthedphysictl iphtisg dksé. st a further

he _epi ssion tter L [

oxiilfle” e PERRE LB it w gaR FRRRE Jat i e user
hasalresiyan pbesessids, aritkthepurhighbcadofrtbe lighirsoud® that response to the

il BPRAH B o U SB0  ORB R RE RS e
ligitciouceatsndye ete bhmultipghtEDraipt anhascaibeafatiod the mitdree. A

g RBRR LB AR IBS F AI bt S wir

a peysorge wematiendhdtisgbwvs i@0inpadd Branseatx be dehgr pwgeammed and

doBHBE 45 "R L eionpdihoil Pl 1o Bk M BRERRA, Bpims be
interprgied as cederingt alk bl altdB, anchmodificatioog asl felt itbini the true spirit

anﬁgéﬁﬁiéﬁﬁéw&gﬁQ$Cted to the noise source and an LED
g source,”  wherein the anal og electronic circuit

converts a signal fromthe noise source into an

i nput for generating light patterns on the LED |i ght
source. 25 Although the present invention is
described in terns of the specific enbodinents, it
is to be understood that such disclosure is not to be
interpreted as limting. Various changes and

nodi fications will no doubt becone apparent to those
skilled in the art after reading the disclosure

W t hout departing fromthe spirit or scope 30 of the
i nvention as broadly described. The present

enbodi nents are, therefore, to be considered in al
respects to be illustrative and not restrictive. For
exanpl e, the user selection of the functions of the
el ectronic lighting base can be in the form of
button(s) on the physical base. As another exanpl e,
the nethod 35 of generation of the flane-1like

| um nance can be incorporated into a candle or 10
mul tiple candles with sone nodification on the
physical |ighting base. As a further
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exanpl e, the | anpshade can be replaced with a gl ass
or crystal vase that the user has already in
possession, and the |um nance of the Iight source
that response to the audible sound is illum nated
fromthe base of the vase. AS a still further
exanple, the 5 light source can be made of nultiple
CLIAHBS t o enhance the effect of the |umi nance. A
further enhancenent would be to include the control
circuitry that comunicates wwth a personal conputer
t hatt. al | évaystenmion ganerafiregpligit eatteros, lilse systenoicomprising:
prog r@@g}% d downl oaded by a user. Accordingly, it
is inten e<':1' at the appended clains be interpreted
as eomaioggaiea:ltrbnialctremiatahdns and nodifications as fall

W t Qi scope of the

[ nvlér{ P{o%ﬁm&@ﬁﬁ%ﬁ kgilt% e&gSyst em for generating
whieraifn thepariate electrarirecisgrgtenvertng slgsalrfg:im tree g@ss lepurﬁete into an

[ and a lig

'npé?n@ggnergﬁlﬁ??%@%?gbﬁﬁi]er% rﬁsﬁﬁﬂé erein the anal og

electronic circuit converts a si gnal fromthe noise

zgu ?}S Lghgls?%ﬁrtn'%%i?%mrlgggrﬂ %Iﬁé’}gm ti'{u%?nﬁaell S@él#@ﬂ‘&ﬁc circuit
coimpriggsainfirst, aviplfiesi for tameplifirgl G elgoslk fronm mecncﬁ]lseuspurcel to a

rst anplifier for anplifying the signa

Segeom tloﬁigsenm éée source to a selected voltage range.

3. The systemas clained in claim2, wherein the

analeg ehBE SLaBhCa il iy Suiider (BRI ERcihyc cirui
furthenmpempgseshag lenfelepel @hetqctqrmqupieedpstheﬁtrstmn@ﬁ gn&ir removing

nighV LS o AR Sinal fomThE Y SEMcRs ©) 2t med 10

that are
nore than about 50 KHz appr oxi mately are renoved. 20
4, The system as claimed in claim 3, wherein components of the signal

that are more than about 50 KHz approximately are removed.

5. The system as claimed in claim 3, wherein the analog electronic circuit
further comprises a second amplifier coupled to the envelope detector for amplifying

and shifting the signal from the envelope detector.

6. The system as claimed in claim 5, wherein the second ampilifier is an

inverting amplifier.

7. ‘The system as claimed in claim 5, wherein peaks of an ouiput signal

from the second ampilifier are greater than a reference voltage.

8. The system as claimed in claim 5, wherein the analog eiectronic circuit
further comprises a voltage comparator coupled io the second amplifier for

comparing the signal from the second amplifier with a selected value.
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5. The systemas clainmed in claim 3, wherein the

anal og electronic circuit further conprises a second

anplifier coupled to the envel ope detector for

‘anmplifying and shifting the signal fromthe envel ope

detector. 25 6. The system &3 clainmed in claimb5,

wherein the second anplifier is an inverting

anpki f i eiThe Bystétneasylainean inslaihai7ned 8 rwiadrainithd selected value
s 481 R4\ FbnSeBRoBu RSt onar  from the second

anplifier are greater thar a reference voltage. 30 8.

The systemas clainmed in claimb5, wherein the anal og

el egLroni ' [ further c ri . a vol1age

Chedhl or e Bk AP SR Phb%ona rom e
voltageranipagtoh@ngrigesk tirapyrsiphal. second anplifier with a

sel ected value. 12 9. The systemas clained in

claims 7 and 8, wherein the selected value is equal

to dlval Ubeodystdne aefcolmireed anvdbihegd. add. 8, Thbersins themanalog

' ' i M ' . siagnal _fro
ot B oL L 1L51 BBRB R bRl e
volishe cbhrpasatait fonvadrodingianedenninplitae the HERKghtSpumnker ei n
the analog electronic circuit further conprises a

‘resistor-capacitor (RC) network coupled to the
vol tage dbepsysiror a$ oclaio@dt irol diaimg 1a whereenthd mpige tsource

N .S .10 12. The systemas clained in
Co%pg?eé?‘f"h'ﬁgé'seel g&tqer%%oﬁoi Se source conprises a white
noi se generator. 13. The systemas clainmed in claim

1, erekn t [ I ce. .conprises. apbi ent
Noi ﬁg' or Lrﬁrﬁm S.té]ﬁﬁgTﬁ%H’ge&s ner]ﬁi?%@ gFa‘fﬂ?r%r ok |t1 earﬂ?'sgngource
comprigdseanbietedisegroheiars, further conprising an
anbi ent |ight detector, wherein |um nance of the LED
light source is dependent on anbi ent darkness.
14, The system as claimed in any one of the preceding claims, further

comprising an ambient light detector, wherein luminance of the LED light source is

dependent on ambient darkness.

15. A lighting apparatus comprising the system of any one of the
preceding claims.

16. The lighting apparatus as claimed in claim 15, wherein light patterns

generated resembile flame flickers.

17. A method of generating light patterns, the method comprising:

providing a noise source;

-providing an analog electronic circuit; and

connecting the analog circuit to the noise source and a light emitting diode
(LED) light source; '
wherein the analog electronic circuit converis a signal from the noise source into an

input for generating light patterns on the LED iight source.
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20 15. A lighting apparatus conprising the system of

any one of the preceding clains. 16. The lighting

apparatus as clainmed in claim15, wherein |ight

patterns 25 generated resenble flane flickers. 17. A

met hod of generating |ight patterns, the nethod

conprising: providing a noise source; providing an

anall8g elTbet methiod e&rdained analaB0 tonmbetaimdghe hmise source

Lk cul. noi se source and a |ight

CO@%F’%E{%%n‘ghﬁl rg%%e b%ﬁé%)%r'l i ght source; wherein the

anal og electronic circuit converts a signal fromthe

pat 181 na 106 TRECRERE) AR, o], M 15" bfibihd gse, gource

comprisgdsahareground odiae pr Ailisicwher ei n t he noi se source
conprises a white noise generator. 19. The nethod as
claimed in claim17, wherein the noise source 5
conpri ses background noi se or nusic. 10



