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VARIABLIB-EFFECT LIGHTING SYSTEM

FIELD OF THE INVENTION

The present invention relates to variable-effect lighting systems. In particular, the present

invention relates to a lighting system having coloured lamps for producing a myriad of

colour displays.

BACKGROUND OF THE INVENTION

Variab1e~efi‘ect lighting systems are commonly used for advertising, decoration, and

ornamental or festive displays. Such lighting systems frequently include a set of coloured

lamps packaged in a common fixture, and a control system which controls the output

intensity of each lamp in order to control the colour of light emanating from the fixture.

For instance, Kunins (US Patent 2,515,236) teaches a coloured light source comprising a

fixture having a red lamp, a green lamp, and blue lamp, with each lamp being connected

to separate output terminal of an autotransforrner. The autotransformer is connected to an

AC voltage source, and the core of the autotransformer is rotated by a motor so as to vary

the voltage applied to each lamp and thereby control the colour of light emanating from

the fixture. Although the light source taught by Kunins may be suitable for producing

light of varying colour, the use of a motor and autotransformer is bulky and is not suitable

for producing intricate colcurdisplays.

More recently, multi-coloured light-emitting diodes (LEDs) have been used with

electronic switches to improve the versatility of the lighting system. For

instance, Kazar [US Patent 5,008,595) teaches a light display comprising strings of

bicoloured LED packages connected in parallel across a common DC voltage source.

Each bicoloured LED package comprises a pair of red and green LEDs, connected back-
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to~back, with the bicoloured LED packages in each string being connected in parallel to

the voltage source through an H—b1-idge circuit. A control circuit, connected to the H~

bridge circuits, allows the red and green LEDS to conduct each alternate half cycle, with

the conduction angle each half cycle being determi_ned according to a modulating input

5 source coupled to the control circuit. As a result, the bicolour LEDS can be forced to

illuminate continuously, or to flash. Further, the colour of light produced by each

bicolour LED can be continuously varied between two extremes.

Although the light display taught by Kazar offers an improvement over prior variable

l0 eifect lighting systems, the control system and the H-bridge circuitry increases the

complexity of the lighting system. Further, the rate of change of coloured light produced

is restricted by the modulating input source. Therefore, the range of colour displays

which can be produced by the light display is limited.

15 Phares (US Patent 5,420,482) teaches a controlled lighting system which allows a greater
range of colour displays to be realized. The lighting system comprises a control system
which transmits illumination data to a number of lighting modules. Bach lighting module

includes at least two lamps and a control unit connected to the lamps and responsive to
the illumination data to individually vary the amount of light emitted from each lamp. 

20 However, the illumination data only controls the brightness of each lamp at any given
 

instant. Therefore, the lighting system is not particularly well suited to easily producing

intricate colour displays.

Murad (US Patent 4,317/,07l ) teaches a computerized illumination system for producing a

25 continuous variation in output colour. The illumination system comprises a number of

different coloured lamps, a low frequency Clock, and a control circuit connected to the

low frequency clock and to each coloured lamp for varying the intensity of light produced

by each lamp. However, the rate of change of lamp intensity is dictated by the fiequency

of the low frequency clock, and the range of colour displays is limited.

-2-
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Accordingly, there remains a need for a relatively simple variable-effect lighting system

which allows for greater variation in the range of colour displays which can be realized.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a va.riable—effect lighting system which

addresses the deficiencies of the prior art lighting systems.

The variahleveffect lighting system, according to the invention, comprises a lamp

assembly, and a programmable lamp controller. The lamp assembly includes a first

illuminating element for producing a first colour of light, and a second illuminating

element for producing a second colour of light. The programmable lamp controller is

coupled to the lamp assembly for setting the conduction angle of the illuminating

elements according to at least one predetermined pattern stored in a memory of the lamp

controller. Preferably, the controller includes a user-operable input to allow the user to

select the predetermined pattern and hence the colour display as desired. Alternatcly, the

controller includes a temperature sensor for selecting the predetermined pattern according

to ambient temperature, or a clock circuit for selecting the predetermined pattern

according to the time.

In one embodiment of the invention, the programable iamp controller comprises a

microcontroller for setting the conduction angle according to a plurality of user-selectable

predetermined patterns. The lamp assembly comprises a string ofserles-connected

bicoloured light—emitting diodes connected in series between an AC power source and an

electronic switch. The electronic switch is coupled to an output of the microoontroller

and sets the conduction angle of the illuminating elements of each bicoloured light-

emitting diode according to the predetermined pattern selected.
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In another embodiment of the invention, the lamp assembly comprises at least one

bicoloured light-emitting diode coupled to a DC power source. The first illuminating

element of the bicoloured light—emitting diode is coupled to the DC power source through

a first electronic switch, and the second illuminating element of the bicoloured lightw

emitting diode is coupled to the DC power source through :1 second electronic switch.

The electronic switches are each coupled to a respective output of the programmable

controller for setting the conduction angles of the illuminating elements.

In yet another embodiment of the invention, the lamp assembly comprises at least one

bicoloured light-emitting diode, with each illuminating element of the bicoloured light-

emitting diode being driven directly by a respective output of the programmable

controller.

Applications of the invention include Christmas tree light strings, temperatu1'e—sensitive

lights, night lights, jewelry, key chains and decorative lighting displays.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodinients of the invention will now be described, by way of example

only, with reference to the drawings, in which:

Fig. la is a schematic circuit diagram of a variable-effect lighting system according to a

first embodiment of the invention, showing a programmable controller. and a lamp

assembly comprising a string of series-coupled bicoloured lamps;

Fig. 1b is a schematic circuit diagram of one variation of the lamp assembly shown in

Fig. la;
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Fig. lc is a schematic circuit diagram of another variation of the lamp assembly shown in
Fig. la;

Fig. 2a is a schematic circuit diagram of a variable—eft‘eet lighting system according to a

second embodiment of the invention, wherein the lamp assembly comprises a string of

parallel-coupled bicoloured lamps;

Fig. 2b is a scliernatic circuit diagram of one variation of the lamp assembly shown in

Fig. 2a;

Fig. 2c is a schematic circuit diagram of one variation of the variable-effect lighting

system shown in Fig. 2a;

Fig. 3 is a schematic circuit diagram of a variable—ef‘fect lighting system according to a

third embodiment of the invention, wherein the programmable controller directly drives

each bicoloured lamp;

Fig. 4 is a night light according to one implementation of the embodiment shown in Fig.
2;

Fig. 5a is a jewelry piece according to one implementation of the embodiment shown in

Fig. 3; and

Fig. Sb is a key chain according to another implementation of the embodiment shown in

Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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Turning to Fig. la, a variable-effect lighting system according to a first embodiment of

the invention, denoted generally as 10, is shown comprising a lamp assembly 11, and a

programmable lamp controller 12 coupled to the lamp assembly 1] for setting the colour

of light produced by the lamp assembly 11. Preferably, the lamp assembly 11 comprises

string of multi—colourcd lamps 14 interconnected with flexible wire conductor to allow

the ornamental lighting system 10 to be used as decorative Christmas tree lights.

However, the multi-coloured lamps 14 may also be interconnected with substantially

rigid wire conductor or affixed to a substantially rigid backing for applications requiring

the lamp assembly 11 to have a measure ofrigidity.

The multi-coloured lamps 14 are connected in series with each other and with an AC

voltage source 16, and a current-limiting resistor 18. Typically the AC voltage source 16

comprises the 60 Hz 120 VAC source commonly available. However, other sources of

AC voltage may be used without departing from the scope of the invention. As will be

appreciated, the series arrangement of the lamps 14 eliminates the need for a step—dow'n

transformer between the AC voltage source 16 and the lamp assembly 11. The current-

limiting resistor 18 limits the magnitude of current flowing through the lamps 14.

However, the cm-rent-limiting resistor 18 may be eliminated if a suflicient number of

lamps 14 are used, or if the magnitude of the voltage produced by the AC voltage source

16 is selected so that the lamps 14 will not be exposed to excessive current flow.

For longevity, each lamp 14 comprises a bicoloured LED having a first illuminating

element for producing a. first colour of light, and a second illuminating element for

producing a second colour of light which is different from the first colour, and with the

leads of each lamp 14 disposed such that when current flows through the lamp 14 in one

direction the first colour of light is produced, and when current flows through the lamp 14

in the opposite direction the second colour of light is produced. As shown in Fig. la,

preferably each bicoloured LED comprises a pair of difl'erently—coloured LEDs 14a, 14b
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connected hack-to-back, with the first illuminating element comprising the LED 14a and

the second illuminating element comprising the LED 14b.

In a preferred implementation of the invention, the first illuminating element produces

red light, and the second iiluminating element produces green light. However, other LED

colours may be used if desired. In addition, both LEDs 14a, 14b of some ofthe lamps 14

may be of the same colour if it is desired that some of the lamps 14 vary the intensity of

their respective colour outputs only. Further, each lamp 14 may he fitted with a

translucent ornamental bulb shaped as a star, or a flower or may have any other

aesthetically pleasing shape for added versatility.

The programmable controller 12 comprises a microcontroller 20, a bidirectional

semiconductor switch 22 controlled by an output Z of the microcontroller 20, and a user-

operable switch 24 coupled to an input S of the microcontroller 20 for selecting the

colour display desired. In addition, an input X of the microeontroller 20 is coupled to the

AC voltage source 16 through a curreut—lirniting resistor 26 for synchronization purposes,

as wiil be described below. The bidirectional switch 22 is positioned in series with the

lamps 14, between the current limiting resistor 18 and ground. In Fig. 1, the bidirectional

switch 22 is shown comprising a triac switch. However, other bidirectional switches,

such as IGBTs or back-to-back SCRS, may be used without depaning from the scope of
the invention.

The programmable controller I2 is powered by a 5—volt DC regulated power supply 28

connected to the AC voltage source 16 which ensures that the microcontroller 20 receives

a steady voltage supply for proper operation. However, for added safety, the

programmable controller 12 also includes a brownout detector 30 connected to an input Y

of the microcontroller 20 for placing the microcontrollerzfl in a stable operational mode

should the supply voltage to the microcontroller 20 drop below acceptable limits.
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The rnicrocontroller 20 includes a non-volatile memory which is programmed or

“burned-in” with preferably several conduction angle patterns for setting the conduction

angle of the bidirectional switch 22 in accordance with the pattern selected. In this

manner, the conduction angles of the LEDs 14a, 14b (and hence the colour display

5 generated by the bicoloured lamps 14) can be selected.

Preferred colour displays include, but are not limited to:

_.
continuous slow colour change between red, amber and green

10 continuous rapid colour change between red, amber and green

continuous alternate flashing of red and green

continuous random flashing of red and green
toifii continuous illumination of red only

..“um continuous change in intensity ofred

15 continuous flashing ofred only 
continuous illumination of green only

'1la1u: .‘°.°°.r~‘$7‘§-":**P°!*’
continuous change in intensity ofgreen

.5
continuous flashing of green only

,_ ._
continuous illumination of red and green to produce amber

20 ._. E‘-‘
combination of any of the preceding colour displays 

However, as will be appreciated, the microcontroller 20 needronly be programmed with a

L, single conduction angle pattern to function. Fuwm, W -progrezmmeci in situ with a user interface (not shown) orlincreased flexibility. As will be
25 apparent, if the microcontroller 20 is programmed with only a single conduction angle

pattern, the user-operable switch 24 may be eliminated from the programmable controller

12. Further, the user-operable switch 24 may be eliminated even when the

microcontroller 20 is programmed with a number of conduction angle patterns, with the

microcontroller 20 automatically switching between the various conduction angle

,gi

“l

 
0013



0014

patterns. Alternately, the user-operable switch 24 may be replaced with a clock circuit

which signals the microcontroller 20 to switch conduction angle patterns according to the
time.

5 The operation of the variable-effect lighting system 10 will now be described. Prior to

power-up of the lighting system 10, the microcontroller 20 is programmed with at least

one conduction angle pattern. Altemately, t.he rnicrocontroller 20 is programmed alter

power-up using the above-described user interface. Once power is applied through the

AC voltage source 16, the 5-volt DC regulated power supply 28 provides power to the

10 microcontroller 20 and the brownaout detector 30.

After the brown-out detector 30 signals the microcontroller 20 at input Y that the voltage

supplied by the power supply 28 has reached the threshold sufficient for proper operation
of the microcontroller 20, the niicroconrroller 20 begins executing instructions for

l 5 implementing a default conduction angle pattern. However, if a change of state is
detected at the input S by reason of the user activating the user-operable switch 24, the

microcontroller 20 will begin executing instructions for implementing the next
conduction angle pattern. For instance, if the microcontroller 20 is executing instructions
for implementing the third conduction angle pattem identified above, actuation of the

20 uscr—operable switch 24 will force the microcontroller 20 to being executing instructions
for implementing the fourth conduction angle pattern.

For ease of explanation, it is convenient to assume that the LED 14a is a red LED, and the

LED 14b is a green LED. It is also convenient to assume that the first conduction angle

25 pattern, identified above, is selected. The operation ofthe lighting system 10 for the

remaining conduction angle patterns will be readily understood from the following

description by those skilled in the art.
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Afier the conduction angle pattern is selected, either by default or by reason of activation

of the user-operable switch 24, the microcontroller 20 will begin monitoring the AC

signal received at the input X to the rnicrocontroller 20. Once a positive~going zero-

crossing of‘ the AC voltage source 16 is detected, the microconrroller 20 delays at

predetermined period. After the predetermined period has elapsed, the microcontroller 20

issues a pulse to the bidirectional switch 22, causing the bidirectional switch 22 to

conduct current in the direction denoted by the arrow 32. As a result, the red LED 14a

illuminates until the next zero-crossing of the AC voltage source 16. In addition, while

the LED 14a is conducting current, the predetermined period for the LED 14a is increased

in preparation for the next positive-going zero-crossing of the AC voltage source 16.

After the negative-going zermcrossing of the AC signal source 16 is detected at the input

X, the microcontroller 20 again delays a predetermined period. After the predetermined

period has elapsed, the microcontroller 20 issues a pulse to the bidirectional switch 22,

causing the bidirectional switch 22 to conduct current in the direction denoted by the

arrow 34. As a result, the green LED 14b illuminates until the next zero—crossing of the

AC voltage source 16. In addition, while the LED 14b is conducting current, the

predetermined period for the LED l4b is decreased in preparation for the next negative-

going zero-crossing of the AC voltage source 16.

With the above conduction angle sequence, it will be apparent that the period of time

each cycle during which the red LED 14a illuminates will continually decrease, while the

period of time each cycle during which the green LED l-‘-lb illuminates will continually

increase. Therefore, the colour of light emanating from the bicoloured lamps 14 will

gradually change from red, to amber, to green, with the colour of light emanating from

the lamps 14 when both the LEDs 14a, 1413 are conducting being determined by the

instantaneous ratio of the magnitude of the conduction angle of the LED 14a to the

magnitude of the conduction angle of the LED 14b.

-10-
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When the conduction angle of the green LED 14b reaches 180°, the conduction angle

pattern is reversed so that the colour of light emanating from the bicoloured lamps 14

changes from green, to amber and back to red. As will be appreciated, the maximum

conduction angles for each conducting element of the lamps 14 can be set less than 180°

if desired.

In a preferred implementation of the invention, the microeontroller 20 comprises a

Microchip PICIZCSOS microcontroller. The zero-crossings of the AC voltage source 16

are detected at pin 3, the state of the user-operable switch 24 is detected at pin 7, and the

bidirectional switch 22 is controlled by pin 6. The brown-out detector 30 is coupled to

pin 4. The assembly code listing for generating conduction angle pattems 1,2 and 3 with

the Microchip PIC12C508 rnicrocontroller is shown in Table A.

TABLE A

; Constants

AC_IN EQU 4; GP4 (pin 3) is AC input pin X

TRIGGERKOUT EQU 1; GP1 [pin 6) is Triac Trigger pin Z

BUTTON EQU 0; GPO (pin 7) is Button 24 input pin S and is active low

delay_dim EQU 0x007

dim_val EQU 0x008

trigger_delay EQU 0x009

DELAY} EQU ox00A

DELAY2 EQU oxoon

DELAY3 EQU 0x00C

RED_INTENSI'l"Y EQU OXOUD
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SUBTRACTfi'REG EQU 0x00E

DELAYS EQU 0xouF

FLASH_COUNT EQU 0x010

FLASI-I_COUN'[‘_SHAD EQU oxen

FADE_DELAY EQU 0x012

org 0; RESET vector location

movwf OSCCAL; move data fi'om W register to OSCCAL.

goto START

DELAY; subroutine to delay 83 usec * register W

rnovwf dim_vaI;
LOOP1

rnovlw .27

rnovwf de]ay_dim

LOOP2; delay 83 LISEC

dccfsz delay__dim,1

golo LOOP2

clccfsz dim__va],1

goto LOOP}

return

TRIGGER; subroutine to send trigger pulse to triac

bsf'GPTO,TR_IGGER_OU'1‘

movlw b'000]OD01'

TRIS GPIO;

movlw .30

send trigger to triac
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movwf trigger__de1ay
LOOP3

decfsz triggerfldelayj

 

golo LOOP3; delay 30 usec

5 movlw b'O001001 1'

TRIS GPIO; remove trigger from triac
return

DEL/—\Y_SEC

10 rnovlw .4

movwf DELAY3; set DELAY3

SEC2

movlw .250

rnovwf DELAY2; set DELAY2

15 QUART_SEC2

rnovlw .250

rnovwf DELAY1; set DELAYI

MSEC2

clrwdt; clear Watchdog timer

20 decfsz DELAYLI ; Wait DELAY]

gnto MSEC2

dccfsz DELAY2,l; wait DELAY2 " DELAYI

goto QUART_SEC2

decfsz DELAY3,I; wail DELAY3 * DELAY2 * DELAY]

25 3010 SEC2
return

FADE/SUB;
subroutine to vary conduction angle for triac each half cycle
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UP_LOOP; increase delay before triac starts to conduct each negative half

cycle while decreasing delay each positive half cycle

btfss GPIO,AC_IN

goto UP_LClOP;

5 WAIT(NEGl

call WAIT_NEG_EDGEl;

wait for positive swing on AC input

increase delay before turning triac on each negative

half cycle

NO_CI-IANGE

movlw .90; register W = maximum delay value before triae turns on

10 subwf RED_IN'1‘ENSITY,0

btfsc STATUS,Z

goto WAlT_NEG2; if RED_lNTENSl'I'Y is equal to maximum delay value,

start increasing delay value

movf R.ED__INTENSlTY,O

15 btfss GPIQBUTTON

return;

call DELAY;

call TRIGGER;

MAIN_LOOP2

20 btfsc GPlD,AC_[N

return if Button depressed

delay RED_I_NTENSlTY * 33 usec

send trigger pulse to triac

goto MAlN_[.0OP2; wait for negative swing on AC input

WAIT_POSwEDGEl

btfss GPlO,AC_1'N

goto WAlTHPOS_EDGEl; wait for positive swing on AC input

25 rnovlw .96

movwf SUBTRACT_REG; SUBTRACT_REG = maximum delay value

+ minimum delay value before triae turns on

movf RED_IN'I‘ENSITY,0

subwf SUBTRACT_REG,O
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call DELAY;

call TRIGGER;

goto UILLOOP

delay (SUBTRACT_REG - RED_INTENSITY) * 83 usec

send trigger pulse to triac

DOWN_LOOP

btfss GPIO,AC_lIN

goto DOWN_LOOP; wait for positive swing on AC input

WA1T_NEG2

call WAIT__NEG_EDGE2; decrease delay before tri-ac turns on each negative

half cycle

NO_CHANGE2

rnovlw .6

subwf RED_INTENSITY,0; register W = RED_WTENSITY - minimum delay
value

btfsc STATUSZ

goto WAI'[‘¥NBG1; if RED_INTENSITY is equal to minimum delay

value, start increasing delay

movf RED__INTENSITY,0

blfss GPIO,BU'I”I'ON

return; return if Button depressed

cal] DELAY; delay ‘RED_[NTENSITY * 83 usee

Call TRIGGER; send trigger pulse to triac

MAINLLOOP3

btfsc GPIO,AC_1'N

goto MA-IN__LOOP3; wait for negative swing on AC input

WAIT_POS_EDGB2

btfss GPIO,AC_IN

goto WA]T_POS_EDGE2; wait for positive swing on AC input
movlw .96
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movwf SUBTRACT_REG; SUBTRAC'I‘__RBG = maximum delay value before
triac turns on

movf R_ED_INTBNSlTY,0

subwf SUBTRACTfREG,0

5 call DELAY‘. del:1y(SU]3TRACT_REG - RED_INTENSITY} * 83 user:

call TRIGGER; send trigger pulse to triac

goto DOWN_LO0P
return

10 WAlT_N'EG_EDGE1; routine to increase delay before triac turns on each negative

half cycle

_ btfsc GPIQACKIN; wait for negative swing on AC input

goto WAIT_NEG_EDGE1
decfsz DELAY5,l; DELAYS = fade delay, ie number of cycles at present delay

15 value; decrement and return ifnot zero
return

incf RED_INTENSITY,1; otherwise, increment delay and rerurn

movfFADE_DELAY,O

movwf DELAYS
20 return

WAIT_NEG_EDGE2; routine to decrease delay before triac turns on each negative

half cycle

btfsc GPIO,AC_1N; wait for negative swing on AC input

25 goto WAlT(N'EG_EDCiE2

decfsz DELAY5,1; DELAYS = number of cycles at present delay value;

decrement and return if not zero

return

decfRED_]NTENSI'l"Y, 1; otherwise, decrement delay and return

-15-
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movfFADE_DELAY,0 '

movwfDELAY5; DELAYS = FADE_DELAY
l‘6i.Ltl”1'l

5 FLASH__SUB; subroutine to flash lights at speed dictated by value assigned to

FLASH_COUNT_SHAD

Inovf FLASH_COUNT_SHAD,O

1no\v'wfFLASH#COUNT; FLASI-LCOUNT = duration of flash

MAIN_LOOP4

10 btfsc GPIO,AC_IN ; wait for negative swing on AC input

goto MA]N_LOOP4

WAIT_POS_EDGE4

 

btfss GPIO,AC_IN

goto WAIT_POS_l-EDGE4; wait for positive swing on AC input
‘=' 15 moviw .6

call DELAY

call TRIGGER; send trigger pulse to triac

btfss GPIQBUTTON
return ; return if Button pressed

20 deefsz FLASI-l_COUNT
goto MAIN_LO0P4; decrement FLASHiCOUNT and repeat until zero
movf FLASI-I_COUNT_SHAD,0

movwf FLASI-I_COUNT; reset FLASH_COUNT

DOWN_LO0P4

25 btfss GPIO,AC_IN ; wait For positive swing on AC input

goto DOWN_LOOP4

WAlT__N'EG_EDGE4

btfsc GPIO,AC_IN

goto WAIT_NEG_EDGE4; wait for negative swing on AC input
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movlw .6

call DELAY

call TRIGGER

btfss GPIQBUTTON

return ;

decfsz FLASI-l_COUNT

gotu DOWNVLOOP4;
return

START

movlw b'000l0011'

send trigger pulse to triac

return if Button pressed

decrement FLASE-I_COUNT and repeal until zero

TRIS GPIO; set pins GP4 (AC input), GP} (Triac output to high impedance),

GPO (Button as input)

movlw b'lO(}10111'; enable pullups on GPO, GP1, GP3

OPTION

movlw .4

movwf RED_[NTENSITY', load RED_INTENSITY register

movlw .5

movwf DELAYS;

FADE_SLOW

set initial fade

call DELAY_SEC; wait DELAYS * DELAY2 * DELAY1

movlw .5

movwfFADE_DELAY;

call FADE_SUB ;

goto FADE_FAST

FADE_FAST

call DELAYWSEC;

set slow FADE_DELAY

slowly fade colours until Button is pressed

wait DELAY3 * DELAY2 * DELAYI

-13-
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movlw .1

movwfFADB_DELAY; set fast FADE_DELAY

call FADE_SUB; rapidly fade colours until Button is pressed

goto FLASH2/SEC

FLASH-I2_SEC ; flash redfgreen 2 sec interval

call DELAY_SEC; wait DELAY3 * DELAY2 “ DELAY1

movlw .120

movwf FLASH_COUN'I'_SHAD

10 FLASEI2B_SEC

btfss GPlO,BU‘TTON

goto FLASI-Il_SEC; slowly flash lights until Button is pressed

cal] FLASI-l_SUB

goto FLASH2B_SEC

15 
FLASH1_SEC ; flash reclfgreen 1 sec. interval

call DELAY_SEC; wai1DEELAY3 * DELAY2 * DELAYI

movlw .60

movwf FLASH_COUNT_SHAD
20 FLASH1B_SBC

‘E btfss GPIQBUTTON

goto FLASH_FAST; flash lights at moderate speed until Button is pressed

call FLASH_SUB

goto FLASH1B_SEC

25

FLASI-l_FAST ; flash redlgreen 0.25 sec. interval

call DELAY_SEC; wait DELAY3 "‘ DELAY2 * DELAYl

movlw .15

rnovwf FLASH_COUNT_SHAD
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FLAS H_FASTB

btfss GPIO,BUTTON

goto FADE_SLOW; rapidly flash lights until Button is pressed

call FLASH__SUB;

goto FLASH__FASTB

slowly fade colours if Button is pressed

end

Numerous variations of the lighting system lU are possible. In one variation {not shown),

the user—operable switch 24 is replaced with a temperature sensor coupled to the input 3

of the microcontroller 20 for varying the conduction angle pattern according to the

ambient temperature. Alternately, the programmable lamp controller 12 includes a

plurality of temperature sensors, each being sensitive to a different temperature range,

and being coupled to a respective input of the microcontroller 20. With these variations,

one colour display is produced when the ambient temperature falls within one range and

another colour display is produced when the ambient temperature falls within a different

range.

In another variation (not shown), each lamp 14 comprises a pair ofLEDS with one of the

LEDS being capable of emitting white light and with the other of the LEDS being capable

of producing a colour of light other than white. ln still another variation, each lamp 14

comprises a LED capable of producing three or more different colours of light, while in

the variation shown in Fig. lb, each lamp 14 comprises three or more difTerently-

coloured LEDS. In these latter two variations, the LEDs are connected such that when

current flows i.n one direction one colour oflight is produced, and when current flows in

the opposite direction another colour of light is produced.

In yet another variation, shown in Fig. 1c, the programmable lamp controller 12

comprises two bidirectional switches 22a, 22b each connected to a respective output Z1,
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Z2 of the microcontroller 20. The lamp assembly ll comprises first and second strings

lla, 1 lb of series-connected backAto~back-coupled [.EDs 14a, 14b, with each string Ila,

llb being connected to the AC voltage source 16 and to a respective one of the

bidirectional switches 22a, 22b. In this variation, each multi-coloured larnpl4 comprises

one pair of the back—to—back-coupled LEDS 14a, 14b of the first string lla and one pair of

the back-to-l:Iack~c0upled LEDs 14a, 14b of the second string llb, with the LEDs of each

lamp 14 being inserted in a respective translucent omamental bulb. As a result, the

colour of light emanating from each bulb depends on the instantaneous ratio of the

conduction angles of the LEDs 14a, 14b in both strings lla, llb. Preferably, the outputs

Z1, 22 are independently operable to increase the range of colour displays.

In a Further variation, the programmable la.mp controller 12 is similar to the

programmable lamp controller 12 shown in Fig. 1c, in that it comprises two bidirectional

switches 22a, 22b each connected to a respective independently-operable output Z1, Z2

of the microcontroller 20. However, unlike the programmable lamp controller 12 shown

in Fig. lc, the lamp assembly ll comprises first and second strings 12a, 11b of series-

connected singly~coloured lamps l4. As above, each singly—coloured lamp 14 of the first

string 1 la is associated with a singly—coloured lamp 14 of the second string llb, with

each associated lamp pair being inserted in a respective translucent ornamental bulb.

Turning to Fig. 2a, a variable-effect lighting system according to a second embodiment of

the invention, denoted generally as 110, is shown comprising a lamp assembly 111, and a

programmable lamp controller 112 coupled to the lamp assembly 1 ll for setting the

colour of light produced by the lamp assembly 1] l.

The lamp assembly 111 comprises a string of multi-coloured lamps 114 connected in

parallel with each other. The rnulti-coloured lamps ll4 are also connected in parallel

with an AC/DC converter 116 which is coupled to an AC voltage source. Each lamp 114

comprises a bicoloured LED having a first illuminating element for producing a first

-21-
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colour of light, and a second illuminating element for producing a second colour of light
which is different from the first colour, with the leads of each lamp 114 configured such
that when current flows through one lead the first colour of light is produced, and when

current flows through the another lead the second colour of light is produced. As shown

in Fig. 2a, preferably each bicolcured LED comprises first and second differently-
coloured LEDs 114a, ll4b in series with a respective current-limiting resistor 118, with
the common cathode of the LEDs 114 being connected to ground, and with the first

illuminating element comprising the first LED 1 14a and the second illuminating element
comprising the second LED 1l4b.

The AC/DC converter 116 produces a DC output voltage of a magnitude which is

sufficient to power the lamps ll4,'but which will not damage the lamps IE4. Typically,
the AC/DC converter 116 receives 120 volts AC at its input and produces an output
voltage of about 5 volts DC.

The programmable controller 1 12 is also powered by the output of the AC/DC converter

I 16 and comprises a microcontnoller 20, a first semiconductor switch 122 controlled by
an output 21 of the microcontroller 20, a second semiconductor switch 123 controlled by

an output Z2 of the microcontroller 20, and a user—operable switch 24 coupled to an input
S of the microcontroller 20 for selecting the colour display desired. As discussed above,
the user-operable switch 24 may be eliminated if desired. In Fig. 2a, the semiconductor

switches 122, 123 are’ shown comprising MOSFET switches. However, other

semiconductor switches may be used without departing from the scope of the invention.

The first semiconductor switch 122 is connected between the output of the AC/DC

converter 1 16 and the anode of the first LED 1l4a (through the first current-limiting
resistor 1 I8), while the second semiconductor switch 123 is connected between the

output of the AC/DC converter 116 and the anode of the second LED 11413 (through the

second current-limiting resistor l 18). However, the anodes of the LEDs 1 14a, ll4b may
-22-
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be coupled instead to the output of the AC/DC converter, with the first and second

semiconductor switches 122, 123 being connected between the respective cathodes and

ground. Other variations on the placement of the semiconductor switches 122, 123 will

be apparent to those skilled in the art.

As with the previously described embodiment, the microcontroller 20 includes a non-

volatile memory which is programmed with preferably several conduction angle

sequences for setting the thing angle of the semiconductor switches 122, l23 in

accordance with the sequence selected. In this manner, the conduction angles of the

LEDs 114a, ll4b, and hence the ultimate colour display generated by the lamps 114 can

be selected.

The operation of the variable-effect lighting system 110 is similar to the operation of the

variabIe—el'fect lighting system 10. After power is applied to the AC/DC converter 116,

the microcontroller 20 begins executing instructions for implementing one of the

conduction angle sequences. Again, assuming that the first conduction angle sequence,

identified above, is selected, the microcontroller 20 issues a signal to the first

semiconductor switch 122, causing the first LED 1 14a to illuminate. After a

predetermined period has elapsed, the signal to the first semiconductor switch 122 is

removed, causing the first LED 114a to extinguish. While the LED 114a is conducting

current, the predetermined period for the first LED ll4a is decreased in preparation for

the next cycle.

The microcontroller 20 then issues a signal to the second semiconductor switch 123,

causing the second LED 1 14b to illuminate. After a predetermined period has elapsed,

the signal to the second semiconductor switch 123 is removed, causing the second LED

l14b to extinguish. While the second LED 114!) is conducting current, the predetermined

period for the second LED 1 14b is increased in preparation for the next cycle.

.23.
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With the above conduction angle sequence, it will be apparent that the period of time

each cycle during which the first LED 114a illuminates will continually decrease, while

the period of time each cycle during which the second LED 1l4b illuminates will

continually increase. Therefore, the colour of light emanating from the lamps ll4 will

gradually change from the colour of the first LED 1 14a to the colour of the second LED

114b, with the colour of light emanating from the lamps 114 when both the LEDS 114a,

114!) are conducting being determined by the instantaneous ratio of the magnitude of the

conduction period of the first LED 114a to the magnitude of the conduction period of the
second LED l14b.

Numerous variations ofthe lighting system 110 are also possible. In one variation, each

lamp 1 14 comprises a pair of LEDs with one ofthe LEDs being capable of emitting white

light and with the other of the LEDs being capable ofproducing a colour of light other

than white. In another variation, each lamp 114 comprises a LED capable ofproducing

three or more different colours of light, while in the variation shown in Fig. 2b, each lamp

1 14 comprises three or more differentiywcololirfbd LEDs. In these latter two variations,

the LEDS are connected such that when current flows through one of the semiconductor

switches one colour of light is produced, and when current flows through the other of the

semiconductor switches another colour of light is produced. In yet another variation,

shown in Fig. 2c, the programmable controller I 12 includes a first pair of electronic

switches 122a, l22b driven by the output Z1 of the microcontroller 20, and a second pair

of electronic switches 123a, 1231) driven by the output Z1 of the microcontroller 20.

Each pair offirst and second LEDs 1 14a, ll4b of each lamp 114 are connected back—to—

back, such that the lamps 114 and the semiconductor switches [22, 123 are configured

together as an I-I-bridge. As discussed above, preferably the first and second LEDs 114a,

1 14b produce different colours, although the invention is not intended to be so limited.

Turning to Fig. 3, a variable-effect lighting system according to a third embodiment of

the invention, denoted generally as 210, is shown comprising a multi-coloured lamp 214,
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and a programmable lamp controller 212 coupled to the multiwcoloured lamp 214 for

setting the colour of light produced by the lamp 214. The multi-coloured lamp l l4

comprises a bicoioured LED having a first illuminating element for producing a first

colour of light, and a second illuminating element for producing a second colour of light

which is different from the first colour. As shown in Fig. 3, preferably the iirst

illuminating element comprises a red—eo1oured LED 214a, and the second illuminating

element comprises a grecmcoloured LED 214b, with the common cathode of the LEDs

2143, 2l4b being connected to ground. As discussed above, multi-coloured LEDS andfor

arrangements of differently-coloured discrete LEDs andfor translucent ornamental bulbs

may be used if desired.

The programmable controller 212 is powered by a 9-volt battery 216, and comprises a

microcontroller 20, and a user—operab1e switch 24 coupled to an input S of the

microcontroller 20 for selecting the colour display desired. Alter-nately, for applications

where space is at a premium, the programmable controller 212 may be powered by a

smaller battery producing a smaller voltage. If necessary, the smaller battery may be

coupled to the programmable controller 212 through a voltage amplifier, such as a DC-to-
DC converter. As discussed above, the user-operable switch 24 may also be eliminated if

desired.

An output Z1 oi‘ the microcontroller 20 is connected to the anode of the red LED 214a,

and an output Z2 of the microcontroller 20 is connected to the anode of the green LED

21 4b. Since the lamp 214 is driven directly by the microcontroller 20, the variable-colour

ornamental lighting system 210 is limited to applications requiring only a small number

oflamps 214.

The operation of the variable-effect lighting system 210 will be readily apparent From the

foregoing discussion and, therefore, need not be described.
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Turning now to Fig. 4, anight light 310 is shown comprising the variable-effect lighting

system 1 10, described above, but including only a single rnulti-coloured lamp 114, a

housing 340 enclosing the programmable controller 1 I2 and the AC/DC converter 1 16,

and a translucent bulb 342 covering the lamp 114 and fastened to the housing 340.

Preferably, the housing 340 also includes an ambient light sensor 344 connected to the

microcontroller 20 for inhibiting conduction of the lamp 114 when the intensity of

ambient light exceeds a threshold.

In Fig. 5a, a jewchy piece 410, shaped as aring, is shown comprising the variable-effect

lighting system 210, described above, and a housing 440 retaining the lamp 214, the

programmable controller 212, and the battery 216 therein. A portion 442 of the housing

440 is translucent to allow light to be emitted from the lamp 214. In Fig. 5b, a key chain

510, is shown comprising the variable-colour ornamental lighting system 210, and a

housing 540 retaining the lamp 214, I116 programmable controller 212, and the battery

216 therein. A portion 542 of the housing 540 is translucent to allow light to be emitted

from the lamp 214. A key clasp S44 is coupled to the housing 540 to retain keys. Both

the jewelry piece 410 and the key chain 510 may optionally include a user-operable input

for selecting the conduction angle pattern.

The foregoing description of the preferred embodiments is intended to he illustrative of

the present invention. Those of ordinary skill will be able to envision certain additions,

deletions andfor modifications to the described embodiments without departing from the

spirit or scope of the invention as defined by the appended claims.
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a lamp assembl comprising a first illuminating element for producing a first colour of 
 

light, and a second illu hating element for producing a second colour of light; and

a. programrn p controller coupled to the lamp assembly for setting a conduction

angle of each said lenient according to at least one predetermined pattern, each said

predetermined patte eing stored in a memory ofthe controller.

 2. The lighting System according to claim 1, wherein the at least one pattern is selectable

5;: according to a user-operable input to the controller.

3. The lighting system according to claim 1, wherein the lamp controller includes a

1.’? temperature sensor for selecting the at least one pattern.
23

 
 

E33
4. The lighting system according to claim 1, wherein the lamp controller includes at clocki?

5.'|l'.‘.:n' II!E‘)3;‘ ._l3;.El(-1._. '25“ .o1;3"'1 '-I3. w:1O. :‘T’. "IE!F" 
6. The lighting system acct) ding to claim 5, wherein each said multi~co1oured lamp

comprises a pair of light-erni diodes connected back-to-hack, a first light—emitting diode of

(N the lighbernitting diode pai mprisirig the first illuminating element and a second light-
ernitting diode of the light-e "fling diode pair comprising the second illuminating element.E
--' - 27 —
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7. The lighting system a ording to claim 5, wherein the multi-coloured lamps are

connected in series with the power source and an electronic switch, the electronic switch

being coupled to an output of he programmable controller for setting the conduction angle of the

multi-coloured lamps.

8. The lighting system ord rig to claim 6, wherein the first and second lightaemitting

diodes are connected in seri e AC power source and an electronic switch, the electronic

switch being coupled to an ou put of the programmable controller for setting the conduction

angle of the first and second li ht-emitting diodes.

9. The lighting system cording to claim 1, wherein the first colour is different from the

second colour.

10. The lighting system ac rding to claim 1, wherein the lamp assembly comprises at least

one multi-coloured lamp couple in parallel to a DC power source.

 

 
 

 
 

 
 

11. The lighting system ac rdin to claim 10, wherein each said multi-coloured lamp

comprises apair of commonly-c ed light-emitting diodes, a first light-emitting diode of the

light-emitting diode pair compri g e frat illuminating element and a second ligl1t~emitting

diode of the light-emitting diode '1' comprising the second illuminating element.

12. The lighting system accor claim 10, wherein the first illuminating element ofeach

said multi-coloured lamp is coupl

the second illuminating element of e it said multi-coloured lamp is coupled to the DC power

source through a second electronic switch, the first and second electronic switches being coupied

to the programmable controller for setting the conduction angle of the multi-coloured lamps.
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13. The lighting s stem according to claim 11, wherein the anode of each said first light-

cmitting diode is cou ed to the DC power source through a first electronic switch, and the anode

of each said second lig t—emitling diode is coupled to me DC power source through a second

electronic switch, the fi and second switches being coupled to the programmable controller for

setting the conduction . le of the first and second light-emitting diodes.

14. The lighting syste according to claim 13, wherein the first and second electronic

switches form an H—hridg

15. The lighting syste according to claim 10, wherein the lighting system is powered by an

AC voltage source, and the I C voltage source comprises an AC/DC converter coupled to the AC

voltage source.

16. The lighting system ccording to claim 1, wherein each said illuminating element is

coupled to a respective outp < of the programmable controller.

17. The lighting system a orcling to claim 1, wherein the lamp assembly comprises at least

one rnulti-coloured lamp, eac I said uulti-coioured lamp comprising a pair of commonly-coupled

light—emitting diodes, a first ‘ __ diode of the light-emitting diode pair comprising the

[irst illuminating element . ‘ ht-emitting diode of the light—emitting diode pair
comprising the second ill

coupled to a respective o .,

18. A night light comprising:

a lamp assembly comprising a lI'Sl. illuminating element for producing a first colour of

light, and a second illuminating cleme - for producing a second colour of light;
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a programmable lamp contrn lercoupled to the lamp assembly for setting a conduction

angle of each said illuminating ele ent according to at least one predetermined pattern, each said

predetermined pattern being sto a memory of the programmable lamp controller; and

an ACIDC converter for po ring the lamp assembly and the controller.

JJK The night light according to claimfivhewin each said predetermined pattern is
selectable according to a user-operable input to the controller.

 

 
 

20. The night 1i 1 

 

 

 

  

ht according to claim 18, wherein the lamp assembly comprises at least one

mu1ti—coloured lam coupled in parallel to a DC output of the ACJDC converter, each said multi-

loured lamp co rising a pair of commonly-coupled light-emitting diodes, :1 first light-

emitting diode oft e light-emitting diode pair comprising the first illuminating element and a

second light-emitti g diode of the light-emitting diode pair comprising the second illuminating
element.

21. The night li ht according to claim 18, wherein the lamp assembly comprises at least one

multi~coloured lam coupled-in parallel to a DC output of the ACKDC converter, the first

illuminating elem -' -

first electronic
being coupled ‘a ti

of each said m11lti—coloured lamp being coupled to the DC output through a

 h, and the second illuminating element ofeach said multi-coloured lamp

D output through a second electronic switch, the first and second

electronic switches eing coupled to the programmable controller for setting the conduction

 
a;_1g]e_of' the multi-c loured lamps.

/ 09

g The night light according to claim/{,wherein the controller includes an ambient light
sensor for inhibiting conduction of the illuminating elements when an intensity of ambient light
exceeds a threshold.

23. A jewelry p‘ comprising:

. // 
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\' ' _ I a lamp assembly comp sing a first illuminating element for producing a first colour of
light, and a second illuminati element for producing a second colour of light; 

 

 
 

 

a programmable lamp ntroller coupled to the lamp assembly for setting a conduction

angle of each said illurninatin element according to at least one predetermined pattern, each said

predeterrnined pattern being 5 d in a memory of the programmable lamp controller;

a DC power source f owering the lamp assembly and the controller; and

’_a_l_1ousing retaining the p assembly, the controller and the power source therein.

/A? The jewelry piece according to claim , wherein each said predetermined pattern is
selectable according to a user-operable input to the controller.

19* , E0
/M The jewelry piece according to claimii, wherein the lamp controller includes a

temperature sensor for selecting the at least one pattern.

 
 
 

 

 

 
 

 
 

 

 
 
 

6. The jewelry u iecc according to claim 23, wherein t_he lamp controller includes a clock

circuit for selecting he at least one pattern.

2?. A key chain omprising:

a lamp asseml ' rising at first illuminating element for producing a first colour of

light, and a secondi . inating element For producing a second colour of light;

a progra p controller coupled to the lamp assemhlr for setting a conduction

angle of each sai - aling element according to at least one predeterrnined pattern, each said

predetermined pattern a ' g stored in a memory of the programmable lamp controller;

'ng the lamp assembly, the controller and the power source therein; and

. coupled to the housing for retaining keys therein.
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21: The key chain according to claim}%, wherein each said predetermined pattern is
selectable according to a user-operable input to the controller.

U0 1
/6‘. The key chain according to claim , wherein the lamp controller includes 3 temperature

sensor for selecting the at least one pattem.

 
._._..

 
0. The key chai ord' g to claim 2'7, wherein the lamp controller includes a clock circuit

for selecting th pattern.
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ABSTRACT

0?/Z’S/367
A variable-effect lighting system includes a lamp assembly, and aprogrammable lamp controller.

The lamp assembly comprises a string ofbicoloured lamps, each bicoloured lamp including a

first illuminating element for producing a first colour of light, and a second illuminating element

for producing a second colour of light. The programmable lamp controller is coupled to the lamp

assembly for setting the conduction angle of the illuminating elements according to at least one

predetermined pattern stored in a memory of the lamp controller. Preferably, the controller

includes a user—operab[e input to allow the user to select the predetermined pattern and hence the

colour display as desired.
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iappiicaiiari serial No.) (Filing Data) {Status}
(patnrtna. penning. abandoned)

 

L-iiippiictation serial Nu.) (Filing Date) (status)
iputerttieti. pending, aliiandonadl

 
I iieretiy declare that all statements made herein of my own knowledge are true and that all
statements made on infairriation and belief are beiiei-ed to be trua; and further that these statements
were made with the knowledge that willful false statements anti the like so rnada are punishable by

fine or imprisonment. or both. under sect’-an 1001 of TI15E 13 oftrie United States cone am: that such
willful false statement: may ieapaiuizie the validity cf the application or any patent issued thereon

 

  
  M PTO-SB-fl“l II-Ii! IHGI-II‘!

 

 .__w—.:—....__

 
0040



0041

T‘ ' I-PFHE-Q9

B1/27/zqaa 33.5; gnu" ID 9632755:

+£|EBl' “

F. 94

F'4II
r-agar.-any .3

“'53 ‘W '95 T-E5 P.|wu-u

 

  
  

  
  

 
 

 
 

 

 
 
  

 

 

POWER OF ATTORNEY: A5 a named mvantor. I nemby appoint me fouuwing annmey(s) andlor

agenus} to prosecute m;s application and transact all uusineas in ma Patent and Trademark Dffiea
cunnecteu IhBrt\V1'fl‘1. 1-us: name ma raghrrafinn number)
GRAHANL Rnbm-u.. an. No. 13.430
srnanou. mm B. Rug. No. 35.155
mas, Arne 1-. Eng. Nn.113.??s
HORNE. 11. Bank, Rag. No. 33.105
NASSII‘. Omar 15.. Reg. Nu. 33.619
M1LNE, 1'I'ner.1I¢:-nn.3-1.531

Sena correspondenci m: Cowling, Sn-xthy ta. HrnaanonSuit-I -H80. Comment Cour‘! ‘M51
Tatum, Onuu-in
CANADA MEL -1-I3

Dimct Telephone Cans to; (name and tenpmm numnerj
ltulm-5 J. Graham Tel: (419351.-1425 Fan (416)8£2.1‘661

 

Fun name which or ' IJ|uen1I'.Il'
James Rnaton:

Pull Omar Anumlsa
258 Salem Avcnie. Tomnm. Ontuin. Cllllfll Mfili 3C7 
Fun name of as-cane mama’, ‘-1’ any
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VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY _ Docket No.
STATUS (37 can 13(1) AND 1.27 (b)) - INDEPENDENT I1‘-IVENTOR Tu-i649s3us

Applicant! RUXTON, James
Patentee:

 
 

  

 

   

 

 

    
 

 
Invention: VARI ABLE-EFFECT LIGHTING SYSTEM

 

 As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in 37 CFR 1.9(c) For
purposes of paying reduced fees under section 41(a) and (b) of Title 35. United States Code. to the Patent and
Trademark Offico with regard to the invention entitled above and described in:

E1 the specification to be filed herewith.

[j the application identified above.

CI the patent identified above.

 

 
 

 
 

 
 

gt have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant,
ggoonvey or license, any rights in the invention to any person who could not be classified as an independent inventor

. fjunder 37' CFR ‘l.9[c) ii that person had made the invention. or to any conoem which would not qualify as a small
_ fibusiness concern under 3? CFR 1.9(d) or a nonprofit organization under 3'.’ CFR 1. .903).

  
 
 fin‘ Each person. concern or organization to which I have assigned, granted. conveyed. or licensed or am under an

.. obligation under contract or law to assign, grant, convey, or license any rights in the invention is listed below:  

  
D31 No such person, concern or organization exists.
[3 Each such person. concern or organization is tisted below.
 

 
 

‘NOTE: Separate verified statements are required from each named person, conoem or organization having
rights to the invention averring to their status as small entities (3? CFR 1.2?)  

 
 

FULL NAM E
' AD DRESS

 
  ti Individual D Small Buslnessconoem D Nonprofitorganizalion

 
 
 

FULL NAME
ADDRESS

 

  [J Individual D Small Business Concern I CI Nonprofitflrganication

 
 
 

FULL NAME
ADDRESS

 

 El Individual C] Small Business Concern El Nonprofit Organization 
 
 
 

FULL NAME
ADDRESS

 

  
 

13 Individual D Small Business Goncem ' U Nonprofilclrgani-zalion
 

 I - cmmn ----- . -—~~ . ma’:-X9191 Pater:t'aI|d_Th-dacrnarltbflloe-IJ.5.DEPAfiTMEN1’0F commence. Received Time Atr.l4. l2:2lPM

-v-- * "_ TEITITJL F'.fl3
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  I acknowledge the duty to file, In this application or patent, notification of any change in status resulting in loss or

entlttement to small entity status prior to paying, or at the time of paying. the eartiest of the issue fee or any
' maintenance fee due after the date on which status as a small entity is no longer appropriate. (3? CFR 1.2a(b})

  I hereby declare that all statements made herein of my own knowtedge are true and that all statements made on
_ infon-nation and belief are believed to be true; and further that these statements were made with the knowledge that

willful false statements and the like so made are punishable by fine or imprisonment or both, under Section 1001 of
Title 18 of the United States Code. and that such witlful false statements may jeopardize the validity of the application.
any patent issuing thereon, or any patent to which this verified statement is directed.  
 
  

  
 

 

 

NAME OF INVENTOR James Rttxto

SIGNATURE OF INVENTOR 
 

 NAME OF INVENTOR ______________T____

SIGNATURE OF INVENTOR

:§:ItAME OF INVENTDR __ __ _

-I?-ISIGNATURE OF INVENTOR _ _ _ DATE:

 

  
 

IlIIIII II I

  

 
  
 

 ;t\lAME OF INVENTOR _ ___ __
=/BIGNATURE OF INVENTOR _ _ _ ‘ DATE:

 
 

‘7 gjtnme OF|NVEN‘l‘OR _ _
“-TISIGNATURE OF INVENTOR _ _ T -DATE:

 

 

 
 -NAME OF INVENTOR _ _ _

SIGNATURE OF INVENTOR DATE:
 
 

 
 

  NAME OF nwemoa _ __
SIGNATURE OF INVENTOR

 
 
 

 
 

- NAME OFINVENTCIR _

SiGNATUFtE OF INVENTOR
 

 

 
 

 

NAME OF INVENTOR

SIGNATURE OF INVENTOR
 

 
 

NAME OF INVENTOR

SKSNATURE OF ENVENTOR

 
t3ATE'.

   

Hgcgfved HM Apr.H_ 12:21PM P:tnnI_andTrI|im1r1rkOfliutHJ.$.DEPAR’TMENTOFCOMMERCE
"I "' '''——'''''':‘‘‘'''''-- ' -
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(Unvler 37 CFR 1.97(b) or 137(0))

TRIANSMITTAL OF INFORMATION l)I.§CLOSUR.E STATEMENT Docket No.

Ts454gs3Us

In Re Application Of: RUXTON, James

Serial No. Filing Date Examiner
|}9f2 95.3 6'? 04!! N99 NIA

Title: VARIABLEEFFECT LIGHTING SYSTEM

Address to.
Assistant Commissioner for Patents

Washington, D.D. 20231

3? CFR 1.97(b)

1. The Information Disclosure Statement submitted herewith is being filed within three months of the filing
of a national application; within three months of the date of entry of the national stage as set forth in 3?
CFR 1.491 in an international application; or before the mailing date of a first Office Action on the
merits, whichever event occurs last.

37 CFR 1.557(0)

2. E] The Information Disclosure Statement submitted herewith is being fited after three months of the filing of
a national application. or the date of entry of the national stage as set forth in 3? CFR 1.491 in an
internationai application; or after the mailing date of a first Office Action on the merits. whichever
occurred last but before the mailing date of either:

1. a Final Action under 3}’ CFR 1.113. or

2. a Notice of Allowance under 37 CFR 1.311.

whichever occurs first.

Also submitted herewith is:

El a certification as specified in 37 CFR 1.9T(e);

OR

C] the fee set forth in 3? CFR 1.1?(p) for submission of an Information Disclosure Statement
under 3? CFR1.9T(c)_

Cuwnuhl I996 Leoalson P10oUREVt)‘l
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TRANSMITTAL OF INFORMATION DISCLOSURE STRTEMI-ENT Docket No.

(Under 37 CFR 1.97(lJ) or 1.97(i:)) .. T8d64953US

In Re Application Of: RUXTON, James

Serial No. Filing Date Examiner Group Art Unit
99."295,3t5'? 04121199 NIA 2321

Title: VARIABLE-EFFECT LIGHTING SYSTEM

Payment of Fee
{Onhr complete if Applicant elects to pay the he set forth in 3? CFR 1.17{p])

Ci A check in the amount of is attached.

[I The Assistant Commissioner is hereby authorized to charge and credit DspositAccount No.
as described below. A duplicate copy of this sheet is enclosed.

C] Charge the amount of
El Credit any overpayment.

CI Charge any additional fee required.

Certificate oi’ Transmission by FacsimiIe* Certificate of Mailing by First Class Mail
. . . . I certify that this document and fee is being deposited

I certify that this document and authorization to charge on wim the US Postal semi“ as
deposit account is being facsimile transmitted to the United firs‘ was ma” under 37 C F R 1 8 and is addressed to ma
stems Pam”! and Trademark Omoe IF“ MD‘ Assistant Commissioner for Patients. Washington. D.C.
-‘—*“”‘;:(,,,,,, 20231.

Signli'llti'8 ofE’;-sen Mailing CarrapandenceSignature

Typed or Printed Nimte ofPeI-Mn Stguirig C£rl[fI'L'-III: - or Printed Name of Person -I-téflrag Conespanducrc J
*T|Iis certificate may only be used if pnying by
deposit account.

____t%i“‘;"""‘j_ _ Dated: “gust 4e 1999Signature
Robert J. Graham

Reg. No. 43,430

Ct:-pynghi W96 Leonlsari P10N‘HE\-'01
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Klnckcl Number [Opt Appliullnn Number

T3464;-;.)3US i]9f29S,367
[N FORM ATION DISCLOSURE CITATION AppHcanl[a}

(Um? seuerjaf sheer: J_',fn2c2s.cary) RUXTON, James
Filing Dale Gnvup ah-I Unit

NH U99 2821

U.S. PATENT DOCUMENTS

FILING DATE
IF Al’PRO?Ri‘AT!i

DOCUMENT NIIJIIIBILIE DATE ‘NAME. BIJBCIASS

5,619,182 041081199’! Robb
‘C. '‘‘\J

‘\

3,233,I3lS ILI'l}l.I'l96fi L.R. Dinkler at al

IIIIIII
*ifi@C)‘.3:0§ §5i3,3 24,239 fl6f|J 611 96'? A. Cirko

I“|||iii-I
3,435,286 0312511969 1'-‘..I. Kayalt

3,3 79,869 0412311968 W.H. DlJ]‘]Tlfil‘l

IIIN||||ii||||||IIIIII%‘IIIIIIE
FOREIGN PATENT DOCUM ENTS

nnrumzrr NUMBER T""""i"'CDf3'N'l'-RY Sll|3K.'lJai‘.ilillli...... iiiiilIIIIIIIIIIIIIIIIIIIIIIIH
OTHER QDCUM ENTS {Including Author, Title. Dare, Pdmnmr Pages. Etc.)

l!!!I.
3 $44 own: conzsuu-:1::~:n1.»,-'

EXAMINISR: Initial if ciminn nsinlcrud, whether or not tinulin s in cnnforflllnce with Ml‘F.]' Section 609; Draw line through citation if not in conformance andnot considered. Include copy ufthis form with next cammuni: In applicant‘ 
Fen-n pTg.A32o Fatum and Tliclalilurk Olflca - as nevnarnlzm or colmiflcs

(also form PTO-1449} SHEET 2 OF 2
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.P'[_‘O — 1449 CHECKLIST

ébcriai Ho. Oci

Examiner‘:

 

ment,h_C1J“.tLthc month a_11.d.ye.ar

_ - no exceptions. Class and subclass data
.MUST either bepr ' 'ovzded or the space l1nedth_rou‘gh. The

CHECK OFF THE FOLLOWTNG ITEMS AS COMPLETED

For each citaiion considered: '

l. C3 Initials inserted in left-hand column fqficach citadon considered
Q 5

1. C1 Month [:3 Year - insarmd in appropfiaic box {if unavailable, citation is
itxcompletc — go to item 4)

3. C! Class O Subclass - inserted Ln appropriate box (if unavailable. cut:-ition is
still proper, but you MUST draw 21 [Lac U.1_I”O{!gl1 czaczh bLa.nk space)
For <:aci'1 ciLa1ion not
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Application No. Applicanttsl

09295.36? rauxrorv. JAMES

Office Action Summary Examine‘ A'1 mm '
THUY v. TRAN 2321

-- The MAIUNG DATE of this communication appears on the cover sheet with the oorriaspondence address -Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Cl_3 |'l.i‘|ONTH(S) FROM
THE MAILING DATE -OF THIS COMMUNICATION.

~ Extensions at time may be available under the provisions of 3? CFR 1.135 (a). In no event, however, may a reply be timely filedafter SIX (5) MONTHS from the mailing date ol this communication.
- it the period for reply specified above is le than thirty (30) days, a reply within the statutory minimum of thirty (30) days wtllbe considered timely.

- II‘ No period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date oftniecommunication.

- Failure to reply within the set or extended period [or reply will. by statute, cause the application to become ABANDONED (35 U.S.C_-5 133}.Status

um Responsive to communicaIion(s) filed on 21 Agn"l1999 .

2a)I:I This action is FINAL. 2b‘,-E This action is non~fina|.

3)[:l Since this application is in condition for allowance except for formal matters. prosecution as to the merits is
closed in accordance with the practice under Ex parts Quayie, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

‘HE Claim(s) 1_-.'_3g isiare pending In the application.

4a) Of the above clairn(s) __ isiare withdrawn from consideration.

5)I:I Claim(s)j isiare allowed.

EQE Claims) 1-11 1520 and 22-30 isiare reieoted.

?) claims) 12-14 and 21 isiare objected to.

8)l:l Claims __ are subject to restriction andior election requirement.

 

Application Papers

9)IZ The specification is objected to by the Examiner.

10)l:I The drawingts) filed on is/are objected to by the Examiner.

11)|:| The proposed drawing correction filed on is: a)I:I approved I'.i)CI disapproved.
12)l:i The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119

13)[:l Acknowledgment is made ofa claim for foreign priority under 35 U.S.c. §119(a)-(cl).

a)|:| All b)D Some " c)I:I None of the CERTIFIED copies of the priority documents have been:
l.!:l received.

21:] received in Application No. (Sodas Code a’ Serial Number) .

3.|:] received in this National Stage application from the lntemational Bureau (PCT Rule 17.2(a)).
* See the attached detailed Oftica action for a list of the certified copies not received.

14)___| Acknowledgement is made of a claim for domestic priority under 35 U.S.C. 8. 119(e).
Attachmenttsl

14) E Notice of References Cited [PTO-B92) 17) CI Interview Summary (PTO-413} Paper Note} _
15) E Notice of Draltapersorfs Patent Drawing Review {PTO-948) 18) El Notice of Informal Patent Application tPTO—152)
16] IE Information Disclosure sraiemaniisi (PTO-1449) Paper Note) 3. 19) El oiner:lJ'.$ Patent and Tmdamancfllficn

PTO-326 (Rev. 3-93) Itrllice Action Summary Part of Paper No 3
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Applicationicontrol Number: D9!295,36? Page 2

Art Unit: 2821

DETAILED ACTION

Specification

1. The disclosure is objected to because of the following informalities:

Page 8, line 22, change "need" to -needs--

Appropriate correction is required.

2. The lengthy specification has not been checked to the extent necessary to

determine the presence of all possibie minor errors. App!icant's cooperation is

requested in correcting any errors of which applicant may become aware in the

specification.

Claim Rejections - 35 USC § 102

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant fora patent,

4. Claims 1-2, 4-5, 7, 9, 16, 18-19 are rejected under 35 U.S.C. 102{a) as being

anticipated by Chliwnyj et at. (US. Patent No. 5,924,784).

As to claims 1-2, 7, 9, 18-19, Chliwnyj et al. disclose an electronic lighting device

which comprises a plurality of lighting eiements in a plurality of colors modulated in

intensity by a control circuit or microprocessor [1] with a stored program, a fie|d—effect

transistor switch, and memory chips, and an ACIDC converter [6] (see Abstract, lines 1-

18; column 6, lines 25-62; column 14, lines 12-57). Chliwnyj et all, further teach that the
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Applicationfcontrol Number; 09l295.367 Page 3

Art Unit: 2821

conduction angle for each light colored bulb is controlled according to a desired pattern

(see column 9, lines 20-67; column 10, tines 1-36).

As to claim 4, regarding a clock circuit [24], see figure 12.

As to claim 5, regarding lamps [7a, 7b, 7c, 7d, 7e] being in series with AC power

source [2], see figure 1.

As to claim 16, regarding each illuminating element being coupled to a respective

output of the microprocessor [1], see figure 1.

Claim Rejections - 35 USC § 103

5. The following is a quotation of 35 U.S.C. 103(a} which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title. if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

6. Claims 3, 6, 8, 10-11, 15, 17, 20, 22-30 are rejected under 35 U.S.C. 103(a) as

being unpatentable over Chliwnyj et al. (US. Patent No. 5,924,784}.

As to claim 3, Chliwnyj et al. disclose all of the claimed subject matter except for

a temperature sensor. However, it has been well known in the art that the lamp

temperature can effect the brightness of the lamp and, for that, the use of a sensor to

detect the lamp temperature for an efficient and effective lamp control has been a well

known practice in the electric lamp art. Therefore, to modify the lighting device of

Chliwnyj et al. by adding to its controller a temperature sensor to detect the lamp
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Applicationlcontrol Number: D9!295,36? Page 4

Art Unit: 2821

temperature and to obtain an effective tamp control is considered to be obvious to one

of ordinary skill in the art.

As to claims 6, 8, 17, Chliwnyj et at. disclose all of the claimed subject matter

except for each mu|ti—color lamp being comprised of a pair of LEDs connected bactc-to-

back. To orient the LEDs of the lighting device of Chliwnyj et al. in a style such as back-

to—back to obtain a desired lighting decoration with full brightness is considered to be

obvious to one of ordinary skill in the art and clearly within the preview of one of

ordinary skill in the art of electric lamp.

As to claims 10-1 1,15, 20, Chliwnyj et al. disclose all ofthe claimed subject

matter except for at least one lamp connected in parallel to a DC power source. It would

have been obvious to one of ordinary skill in the art at the time of the invention to

configure a DC power supply parallel to the lamp of the lighting device of Chliwnyj et al,

to protect the lamp from an eiectric power outage and to maintain a continuous lighting

service.

As to claim 22, Chliwnyj et al. disclose all of the claimed subject matter except

for a sensor to detect ambient light intensity. To modify the lighting device of Chliwnyj

at at. by adding to its controller a sensor to detect ambient tight for light conducting

inhibition ls considered to be obvious to one of ordinary skill in the art since the use of

an ambient light sensor for this purpose has been a well known practice in the art of

electric lamp.
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Applicationlcontrol Number: 091295367 Page 5

Art Unit: 2821

As to claims 23-24, 26-28, 30, Chliwnyj et al. disciose all of the claimed subject

matter except for (1) a housing to enclose the lamp assembly, the controlier, and the

power source, and (2) a retaining means coupted to the housing to hold the key. To

modify the lighting device of Chliwnyj et at. by providing a housing to enclose all the

lamps, the controller, and the power source to protect the device from environmental

effect is considered to be obvious to one of ordinary skill in the art and clearly within the

preview of one of ordinary skill in the art. In addition, to provide a means coupled to the

housing to retain the key for convenience is obviously within the preview of an ordinary

skilled artesian.

As to claims 25 and 29, Chliwnyj et al. disclose all of the claimed subject matter

except for a temperature sensor. However, it has been well known in the art that the

lamp temperature can effect the brightness of the lamp and, for that, the use of a sensor

to detect the lamp temperature for an efficient and effective lamp control has been a

well known practice in the electric lamp art. Therefore, to modify the lighting device of

Chliwnyj et at. by adding to its controlter a temperature sensor to detect the lamp

temperature and to obtain an effective lamp control is considered to be obvious to one

of ordinary skill in the art.

Claim Objections, Allowable subject matter

7. Claims 12-14, 21 are objected to as being dependent upon a rejected base

claim, but wouid be allowable if rewritten in independent form including all of the

limitations of the base ciairn and any intervening claims.
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Applicationlcontrol Number: 09129538? Page 6

Art Unit: 2821

Prior art Chliwnyj et al. (U.S. Patent No. 5,924,784) disclose an electronic lighting

device but lack (1) the first illuminating element or the anode of each LED of each lamp

being coupled to the DC source through the first electronic switch, {2} the second

illuminating element or the anode of each LED of each lamp being coupled to the DC

source through the second electronic switch, and (3) both the switches being coupied to

the controller for setting the conduction angle of the lamps.

Prior art Gray et al. (U.S. Patent No. 5,629,587) disclose a programmable

lighting control but lack (1) the first illuminating element or the anode of each LED of

each lamp being coupled to the DC source through the first electronic switch, (2) the

second illuminating eiement or the anode of each LED of each lamp being coupled to

the DC source through the second electronic switch, and (3) both the switches being

coupled to the controller for setting the conduction angle of the lamps.

Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THUY V. TRAN whose telephone number is [703}3D5-

O012. The examiner can normally be reached on M-F (8:30-6:00) First Friday Off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, DON K. WONG can be reached on (703)308-4856. The fax phone numbers

for the organization where this application or proceeding is assigned are (703)308-7382

for regular communicaticins and (?03)308-7722 for After Final communications.
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Applicationlcontrol Number: 09l295,367 Page 7
An Unit: 2821

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703)308-
3431.

T. Tran

March 17, 2000
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INFORMATION oN_H'ow' To.E_r"t*ECT DRAWING CHANGES

l. Correction of Inforrnatities--37 CF11 1.85

File new drawings with the changes incorporated therein. The application number orthe title of the invention.
inventofs name, docket number (if any), and the name and telephone number of a person to call if the Office

is unable to match the drawings_. to theptoper application, should be placed on the baclt'.of.each sheet of
' drawings in accordance with-3’.’_CFR.1.84{c). Applicant may delay filing of the new drawings until receipt of

the Notice of AlIowabil.it5r (PT0L137). Extensions of time may be obtained under the provisions of 37 CPR
1.136. The drawing should be_fi]erI as a separate paper with a transmittal lerteraddrcssecl to. the Drawing

I Processing Branch. -'-‘ -- _ - -'

‘ 2. Timing for Corrections

‘ Applicant is required-to submit acceptable corrected drawings within tl1e..three-rnionth shortened statutory
period set in the Notice ‘of A’l1'o\vahi'lity (I"1‘OL.-37). If a correction is tieterrnined tobe unacceptable by the
Office, applicant must arrange. to. have acceptable corrections resubmitted within the original-three-month
period to avoid tIre_necessity ‘o_f 'o_btaini_ng an extension of time and paying the-‘extension fee.‘ -‘Therefore,

; applicant should,-file cofrected.dra_wings as soon apossible.

Failure totake corrective action.fiw,ithitt.set (or extended) period wilt resnltin ABANDONMENT of the
Appiicution.

3. Correctioris other than Informalities Noted by the Dmwirrg Reviewnlirnnclua on the Form l"']‘_O-.)-rtti

' All changes to the (IfiJWil1g5,0iilBT-tilaln inforrnalities noted by the Drawing Review l31”t‘il1Cil,. MUST be approved
by the examiner before the application will be allowed. No z:han_r_-_es will be permitted to be made, otlrertiian
correction of inforrnalities, tinless. tl1e examiner has approved the proposed changes,
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Patent and Tl'fl.d9I'I|.:I'k OfficeAddress: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington. D.C. 20231

“F

/ UNITED STATES ' “ PAHTMENT OF COMMERCE
xfiilrgg UI
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Application No.

  

   091295.357
ExaminerNotice of Abandonment §:fEIEi:N' TJAMES
 

  
 

 
 
 

 
 
 

 
 

 
 

 

 

 
 
 
 
  

THUY V. TRAN

-- The MAJUNG DATE of this communication appears on the coversheet with the correspondence address-
I“

This application is abandoned in view of

l. E Applicant's failure to timely file a proper reply to the Ofilce letter mailed on 34 March 2000.
lo) I] A reply was received on (with a Certificate of Mailing or Transmission dated 1:, which is alter the expiration of the

period for reply {including a total extension or time of month(s)) which expired on
(b) D A proposed reply was received on . but it does not constitute a proper reply under 3?’ CRF 1.113 (alto the final rejection.

(A proper reply under 37 CR? 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; or {2} a timely filed Notice of Appeal (with appeal feei].

(c) E No reply has been received.

2. CI Applicants failure to timely pay the required Issue fee within the statutory period of three months from the mailing date of theNotice of Allowance (PTO—85).

(3) El The issue fee was received on (with a Certificate of Mailing or Transmission dated ), which is after the expirationof the statutory period for payment of the Issue fee set in the Notice ot Allowance.

(bl III The submitted issue fee or s is lnsufficlent. The issue fee required by 37 CFR 1.13 is 5 .
(cl [I The issue fee has not been received.

31] Applicant's failure to timely file new fen-nal drawings as required in the Notice of Allowability [PTO-37).
(a) E] Proposed new fcnhal drawings were received on (with a Certificate of Malling or Transmission dated ), which is

after the expiration of the period for reply (lnciuding a total extension of time of rnont?1(s)), which expired on
{bl D The proposed new formal drawings filed

(c) [I No proposed new formal drawings have been received.

are not acceptable.

4. CI The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest. or all ofthe applicanez.

5. [I The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
134(3)) upon the tiling ofa continuing application.

6. C] The decision by the Board of Patent Appeals and Interference rendered on
of the decision has expired and there are no allowed claims. and because the period for seeking court review

7. E The reascnt-s) below:

A oontinrration was made on 1Dl25l'2l'.|DIJ with Mr. Robert J. Graham, the Applicant's attomey. regarding the
abandonment status of the instant application. 

  U.5. Palenlanrt rademnnc Omen

PTO-1432 (Rev. 3-98) Notice or Abandonment Part or Paper No. 4
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 Petition For Revival Of An .-application For Patent Abandoned

Unintentionaliy Under 3"! CFR 1.137(1)), 37 CFR l.155(c) or 37 CFR 1.3I6(I:)

 

 
 
  

  

in Re Application Of: RUXTON. James

 
Seriai No. Filing Date Examiner Group Art Unit

09229 5.367 April 21, 1999 | 2821
invention:

VARIABLEEFFECT LIGHTING SYSTEM

 

NW i 4 zuuu

TECHNULDGYCENTER 23
SPECJAL PROGRAM csmg

ASSISTANT COMMISSIONER FDR PATENTS 35:
Attention: Office of Petitions "-,-3

'33Cl
ca  
 
 
 

  
  
  

  
 

    
  

 
Box DAG

Washington. D.C. 20231

NOTE: If information or assistance is needed in completing this form. please contact Petitions
Information at (703) 305-9282.

The above-identified appiication became abandoned for failure to tile a timely and proper response to a notice or
action by the Patent and Trademark Office. The date or abandonment is the day after the expiration date of the
period set for reply in the Office notice or action plus any extension of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION

 A grantable petition requires the following items:
{1} Petition fee;
{2} Reply andior issue fee;
(3) Tenninal disclaimer with disclaimer fee--required for all utility and plant applications

filed before June 8, 1995; and

(4) Statement that the entire delay was unintentional.

1. A proposed response to the above-identified Office Action: DEC 0 1 mm

DFFlCE OF PE'|'lTl0NS
El is enclosed.

El was filed on

 The proposed response is in the form of: Amendment

 

2. A small enfity declaration:

CI is enclosed.

lZI was filed on Aprnzt, 1999
3. Q The abandoned application was a:

Cl design application. utility application. El p at agplioalion.JJ1

4. i'_‘_| A terminal disclaimer {and fee) disclairning a period equivalentgo the period of abandonment is enclosed..;i

5. E Since this utilityiplant application was filed on or after June 8. ‘l~_§95_!-igno terminal disclaimer is required.I1} CU
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Petition For Revival Of An Application For Patent Abandoned
Docket No.

Unintentionally Under 37 CFR 1.137(b), 37 CFR 1.155(c) or 37 CFR l.316(c) I T846-’l953US

In Re Application Of: RUXTON, James

Serial No.

l]9f295,36'l'
Filing Date

April 21, I999
Examiner Group Art Unit

Tran, Thuy V. 2811

invention:

VARIABLE-EFFECT LIGHTING SYSTEM

calculation and Payment of Fees

Enclosed are the foilowlng fees: noseuamaammniiiaai
6. 8] Petition fee under 37 CFR 1.17(m) in the amount Of.‘ $605.00

7. CI Fee for amendment in the amount of:

8. CI Fee for extension of time to respond to Offioe Action in the amount of:

9. Cl Issue fee in the amountof:
FIECENEB:

DEC 0 1—llJ00j

OFFICE OF PETITIONS

10. I] Continuing application filing fee in the amount of:

11. Cl Terminal disclaimer fee in the amount oi“.

12. C]

Total fees enclosed:

The fee of $605 is to be paid as follows:
CI A check in the amount of the fee is enctosed.

E The Commissioner is hereby authorized to charge any fees which may be required, or credit any
overpayment. to Deposit Account No. 07-1750
A duplicate copy of this sheet is enclosed.

]Page 1 nf3|
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Petition For Revival OfAn Application For Patent Abandoned Docket No.

Untntentionalty Under 37 CFR 1.1:5'.r'(b), 3'.-' CFR 1.155(c) or 37 CFR 1.316(c} | ']‘8464953US
In Re Application Oi: RUXTON, James

Serial No.

092 95,3 6?
Filing Date

Aprii2l, I999

Examiner

Tra :1, Th uy V.

Group Art Unit
2821

invention:

\}’ARl.ABLE~EFFE(.'l‘ LIGHTING svsnm

Statement

The entire delay in filing the required repiy from the due date for the required reply until the filing of a grantable
petition under 37 CFR 1.13T(b) was unintenticinai.

-irn
F)
E

%
"E9-4C1
-<I\3
1-.|(J‘lIT}
Ind

33:05’
f0WS
G

/31% Gr»-’~—~—— é/3,43o
Slgliinflme

Dated: 23 Ocfbév ?-’°°°

| certify that this document and fee is being deposited
on with the us. Pasta! Service as
first ciass mail under 3? C.F.R. 1.8 and is addressed to Iha
Assistant Cummissionsr tor Patents, Washington, DC.20231.

Signamm nfPer.irm Muitfug Correspondent:

fired or Priiured Name rJf.Per.-ran Mailing Correspondence
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in IN THE UNITED STATES PATENT AND TRADEMARKS OFFICE

In re Application of:
RUXTON, James

Serial N0.: 09/295,367

Filed: April 2], I999 Fr‘:

Title: Variable-Effect Lighting System %
O G 73
Fe; C") l""l

Our Docket: T‘8464953US :71 ""' E3
i 3 L5.

Examiner: Tran, Thuy V. 5;? rg
Tel: (703) 305-0012 Fax: (703) 308-7722 ‘Q E C3N

Art Unit: 2321 E;

To: The Commissioner ofPatents and Trade-Marks

Washington, D.C. 20231
USA.

23 October 2000

Dear Sir:

This communication is filed in response to the Office Action mailed March 24, 2000 as Paper

Number 3, a response to which was due June 24, 2000; and is accompanied by a Petition for

l Revival of an Application for Patent Abandoned Unintentionally Under 3'? CFR l .137(b).

\ Please amend this application as follows:I
1

l

l --AMENDMENTS"

l INTHE DESCRIPTION

\ Please amend the description of the preferred embodiment of the invention as follows:R.

 
 

 __t_,___at.page 8, line 22, replace “the microcontroller 20 need only be programmed” with the

microcontrollcr 20 needs only to be programme-cl—. 
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[N THE CLAIMS

Please cancel claims 4, 5, 7 to 10, I2, 13, 15 to 17, and 21, without prejudice, and replace claims

1, 6, ll, 14, 18. 20, 23, 26, 2?, and 30, respectively with amended claims 1,6, ll, 14, 18, 20, 23,

26, 2":'_,__and 30, as set out below: 

K V 1. [Amended] A variabJe—effect lighting system comprising:
a lamp assembly comprising aplurality of multi—coloured lamps in parallel with a DC I

voltage source, each said multi—coloured lamp comprising a first illuminating element for

producing a first colour oflight, and a second illuminating element for producing a second colour

of light different from the first colour; and

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetermined pattern being stored in a memory of the controller, t.he lamp controller including a

I“ first electronic switch cou led to the first illumirialin element and a second electronic switch

til? 1 coupled to the second illuminating elements’.it til‘

“Ti. [Deleted]

 

[Deleted]

 
 
 /([Amended] The lighting system according to claim [5] , wherein each said multi-coloured

lamp comprises a pair of light-emitting diodes connected back—to-back, a first light-emitting

diode of the light-emitting diode comprising the first illuminating element and a second light-

emitting diode of the light-emitting diode pair comprising the second illuminating element.

7. [Deleted]

3. [Deleted]
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9. [Deleted]

1o. [Deleted]

. [Amended] The lighting system according to claim [10] 1, wherein each said multicoloured

lamp comprises a pair of commonly-coupled light-emitting diodes, a first light-emitting diode of

the iight—ern.itti.ng diode comprising the first illum.inat'ing element and a second lighbernitting

diode of the light-emitting diode pair comprising the second illuminating element._..-1'

 

 
 

12. [Deleted]

13. [Deleted}

t
gr! [Amended] The lighting system according to claim [13]zl£ wherein the first and second

electronic switches form an H-bridge.

l5. [Deleted]

16. [Deleted]

17. [DelE:t}[i_]_

w/[Amended] A night light comprising:
a lamp assembly comprising at least one multi-coloured lamp in parallel with a DC

Volta C source each said multi—colo11red lam com risin a first illuminating element for 

producing :1 first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

it ‘t
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predetermined pattern being stored in a memory of the controller, the lamp controller including a

4) first electronic switch coupled to the first illuminating element and a second electronic switchcoupled to the second illuminating element; and

an AC/DC converter [for powering the lamp assembly and the controller] providing the

DC voltage source.

 

  

 

Amended] The night light according to claim , wherein [the lamp assembly comprises atxi

least one multi—coloured lamp coupled in parallel to a DC output of the AC/DC converter, each

said multi-coloured lamp comprising] each said multi—coloured lamp comprises a pair of

commonly-coupled light-emitting diodes, a first lighbemitting diode of the light-emitting diode

comprising the first illuminating element and a second light-emitting diode of the light-emitting

diode pair comprising the second illuminating element.

 
2]. [Deleted]

Y0

/{ [Amended] Ajcwelry piece comprising:
a lamp assembly comprising at least one multi-coloured lamp in parallel with a DC

Volta e source each said multi-coloured lam corn risin a first illuminating element for

   

  
producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetermined pattern being stored in a memory of the controller, the lamp controller including a

first electronic switch cou led to the first illunlinatin element and a second electronic switch

cguplgd to the second illuminating element; and

a DC power source for powering the lamp assembly and the controller[; and

 

a housing retaining the lamp assembly, the controller and the power source therein].
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i 5 O
. [Amended] The jewelry piece according to claimgwlterein [the lamp controller includes

a clock circuit for selecting the at least one pattern] each said tn11lti—colo1Jr d lam com rises a 

 air ofcomrnonl -cou led li ht—emittin diodes a first li ht-emittin diode of the li ht-emjttin

 \fl‘ diode com risin the first illuminatin elementand asecondli ht-ernittin diode of the li ht-
emittin diode air com risin the second illurninatin element.

\
. [Amended] A key chain comprising:

 

a lamp assembly Comprising at legt one rnulti-coloured lamp in parallel with a DC

voltage source, each said multi-coloured lam_p compripipg a first illuminating element for

producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetermined pattern being stored in a memory of the controller, the lamp controller including a

first electronic switch cou led to the first illuminatin element and a second electronic switch 

coupled to the second illuminating element;

a DC power source for powering the lamp assembly and the controller;

a housing retaining the iamp assembly, the controller and the power source therein; and

retaining means coupled to the housing for retaining keys therein.

 
. [Amended] The key chain according to claim , wherein [the lamp controller includes a

clock circuit for selecting the at least one pattern] each said multi-coloured lamp comprises a pair

-cou led li ht-ernittin diodes a first li ht-ernittin diode of the li  

 

emitting diode pair comprising the second illuminating element.

 
Piease also a aims 31 32 and 33 as follows:

it

/3«( [New] A variable-effect lighting system comprising:

  

ll"-’ W\\.
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a lamp assembly comprising a plurality of mu]ti—colou.red lamps in series with an AC

voltage source and in series with each other. the AC voltage source having a first voltage phase

and a second voltage phase opposite the first phase, each said rnulti-coloured lamp comprising a

first illuminating element for producing a first colour of light during the first voltage phase, and a

second illuminating element for producing a second colour of light different from the first colour

during the second voltage phase; and

a programmable lamp controller coupled to the lamp assembly For setting a conduction

% angle of each said illuminating element according to at least one predetermined pattern, each said
predetermined pattern being stored in a memory of the controller.

/}[LNew] The lighting system according to claim"V(wherein the at least one pattern is
selectable according to a user—operab]e input to the controller.

/K [New] The lighting system according to claimfiwherein the lamp controller includes an
ambient temperature sensor for selecting the at least one pattern.

 

R ' " -—REMARKS—-
Claims 1 to 30 are presently pending in the subject patent application, and stand rejected under

35 USC 102(a) and 35 USC 103(a} for being unpatentable in view of the prior art. In panicular,

claims 1, 2, 4, 5. 7. 9, 16, 18 and 19 were rejected for being anticipated by Chliwnyj (US

5,924,784); claims 3, 6, 8, 10, ll, 15, 17. 20, 22 to 30 were rejected for being obvious in View of

Chliwnjj. Claims 12, 13, 14, 21 were objected to for depending upon a rejected base claim.

In response to the Office Action, the Applicant cancelled claims 4, 5, 7 to 10, 12, 13, 15 to 17, _

and 21; and amended claims 1, 6, ll, 14, 18, 20, 23. 25, 27', and 30, and added new claims 31 to

33, as set out above. The Applicant submits that the invention, as now defined in claims 1 to 3,

/ 6, ll, 14, 18 to 20, and 22 to 33, patentably distinguishes over the cited prior art. The basis of
[ the Applicant's position will he explained more fully in the following paragraphs.fi______.. -_«"
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Rejection of Claims 1 to 17

Independent claim 1 of the subject patent application relates to a variable-effect lighting system.

The claimed lighting system, as amended herein, comprises:

a lamp assernbiy comprising a plurality of multi—coloured lamps in parallel with a DC

voltage source, each said multi-coloured lamp comprising a first illuminating element for

producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour; and

a programmable lamp controller coupled to the lamp-assembly for setting a conduction

angle of each said illuminating element according to at least one predetennined pattern, each said

predetermined pattern being stored in a rnernoty of the controller, the lamp controller including a

first electronic switch coupled to the first illuminating elements and a second electronic switch

coupled to the second illuminating elements.

The Examiner will note that the timitations of claim 12 (objected to only for being dependent

upon a rejected base claim) have been substantially incorporated into amended claim I. A

distinguishing feature of the invention, as recited in amended claim 1, is that the lamp assembly

comprises a number of rnulti-coloured lamps in parallel with a DC voltage source, with each

multi-coloured lamp including a first illuminating element for producing a first colour of light,

and a second illuminating element for producing a second colour oflight different from the first

colour, and that the lamp controller includes a first electronic switch coupled to all of the first

illuminating elements and a second electronic switch coupled to all of the second illuminating

elements. In this manner, the lamp controller is able to control the conduction angle of each

illuminating element and thereby control the illumination effects produced by a number ofmulti-

coloured lamps. None of the prior art references cited by the Examiner or provided by the

Applicant, either alone or in combination, teach or suggest an invention including this

arrangement.
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Chliwngj [US 5,924,784:

Chliwnyj teaches a microprocessor-based electronic lighting device that simulates an electronic

flame. As the patentee discloses at column 5. lines 11 to column 3, line 65 of the patent, the

lighting device comprises a microprocessor having a number of pulse-width modulation (PWM)

outputs, and a number of uni-colour LEDs each emitting one of two or three different colours,

with each LED being connected between a common DC voltage source and a respective one of

the PWM outputs. Preferably, the LEDs are housed in a common fixture. such as the fixtures

shown in Figs. 3, 4 and 5. The microprocessor indexes a table of sincwave amplitude values to

generate independent periodic waveforms for each LED. The microprocessor is programmed to

independently vary the frequency of each waveform and to independently change from one

frequency to another so as to provide a number of different illumination effects. The lighting

device also includes a pseudo-random number generator for pseudo-randomly varying the

illumination effects. In one variation, discussed at column 10, lines 5 to 13 of the patent, the

lighting device uses white incandescent light bulbs, and a triac for controlling the conduction

angle of the light bulbs. In yet another variation, disclosed at column 13, lines 35 to 64 of the

patent, the lighting device includes a number of LEDS arranged in a series-parallel configuration

for increased light intensity.

As will be apparent from the foregoing, Chliwnyj does not teach a lighting system comprising

(1) a lamp assembly including aplurality of rnulti-coloured lamps in parallel with a DC voltage

source, with each rnulti-coloured lamp having a first illuminating element for producing a first

colour of light, and a second illuminating element for producing a second colour of light different

from the first colour; and (2) a lamp controller including a first electronic switch coupled to the

first illuminating elements and a second electronic switch coupled to the second illuminating

elements, as recited in amended claim 1 of the subject patent appiication. Instead, Chliwnyj only

teaches a lighting device comprising separate and distinct uni-coloured lamps, and a number of

control ports (cg. microprocessor PWM outputs or triacs) each being connected to and

controlling only a single one of the lamps. Consequently, the invention recited in amended-claim

1 of the subject patent application is not anticipated by Chliwnyj.

-3-
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Gray ([15 5,629,582)

Gray teaches a programmable lighting control system for decorative and artistic lighting

applications. As the patentee discloses at column 4, line 53 to column 6, line 60 of the patent,

the lighting control system comprises a number of independent AC receptacles for receiving

strings of series- or parallel-connected lights, and controller electronics for controlling the

receptacles. The controller electronics comprises a microprocessor, a memory storing program

instructions for the microprocessor, a number of AC switches controlled by the microprocessor

for independently oontrollingthe timing and intensity of light emitted by the lights, a serial

interface for downloading program instructions into the memory, a rotary switch for selecting

either a pre-programmed or user~def'med lighting sequence, and a zero-crossing detector which

outputs a pulse to the microprocessor in synchronism with each zero-crossing of the AC power

line. As the patentee discloses at column 7, lines 40 to 56 of the patent, the zero-crossing

detector is used by the microprocessor to divide each half cycle of the input power AC waveform

into a number of time slots. For each time slot, the microprocessor reads from a table the active

power level for the time slot, and turns on the AC receptacles whose desired power level {as

required by the selected lighting sequence) matches the active power level.

As will be apparent from the foregoing, Gray does not teach a lighting system comprising (1) a

lamp assembly including a plurality of multi-coloured lamps in parallel with a DC voltage

source, with each rnulti—colou1-ed lamp having a first illuminating element for producing a first

colour of light, and a second illuminating element for producing a second colour of light different

fi'om the first colour; and (2) a lamp controller including a first electronic switch coupled to the

first illuminating elements and a second electronic switch coupled to the second illuminating

elements, as recited in amended claim 1 of the subject patent application. Instead, Gray only

teaches a lighting device comprising separate strings of lights in series with an AC voltage

source; and a number of AC switches each being connected to and controlling only a single

string of the lights. Consequently, the invention recited in amended claim 1 of the subject patent

application is not anticipated by Gray.
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The Applicant also submits that the invention recited in amended claim 1 of the subject patent

application is not obvious in light of Chliwnyj and Gray. The Applicant puts forth three bases

for this submission. The initial basis of the Applicant's position is that for a primafacie

obviousness rejection to be raised in view of a modification to a prior art reference, there must be

some suggestion in the prior art for the modification. However, as the Applicant will explain

below, the requisite suggestion is lacking.

As discussed above, amended claim 1 relates to a lighting system comprising a lamp assembly

which includes (1) a number of multi-coloured lamps in parallel with a DC voltage source, with

each multi-coloured lamp having a first illuminating element for producing a first colour of light,

and a second illuminating element for producing a second colour of light different from the first

colour, and (2) a lamp controiler including a first electronic switch coupled to the first

illuminating elements and a second electronic switch coupled to the second illuminating

elements. Although Chliwnyj also teaches an electronic lighting device which includes a number

of lamps in parallel with a DC voltage source, and a controller for controlling the conduction

interval of the lamps, Chliwnyj fails to disclose or suggest the use of multi-coloured lamps, with

each multi-coloured lamp having a first illuminating element for producing a first colour of light,

and a second illuminating element for producing a second colour of light different from the first

colour. Further Chliwnyj also fails to disclose or suggest the use of a lamp controller which

includes a first electronic switch coupled to all of the first illuminating elements and a second

electronic switch coupled to all of the second illuminating elements.

Similarly, Gray teaches an electronic lighting device which includes a number of lamps, and a

controller for controlling the lamps. However, Gray fails to disclose or suggest the use of multi-

coloured lamps, with each multi-coloured lamp having a first illuminating element for producing

a first colour of light, and a second illuminating element for producing a second colour of light

different from the first colour. Further Gray also fails to disclose or suggest the use ofa DC

voltage source for powering the lamps, or a lamp controller which includes a first electronic

switch coupled to all of the first illuminating elements and a second electronic switch coupled to

-10-
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all of the second illuminating elements. Accordingly, as none of the references located by the

Examiner or provided by the Applicant disclose a lighting system including these features, the

requisite suggestion in the prior art for the modification of Chiiwnyj is lacking.

The second basis of the Applicant's position that the invention recited in amended claim 1 of the

subject patent application is not obvious in view of Chliwnyj and Gray is that for aprimafacie

obviousness rejection to be raised in view of a modification to a prior art reference, not only must

there be some suggestion in the prior art for the modification, but the modification must not

destroy the intended purpose of the reference. However, as the Applicant will explain below, the

requisite modification to Chliwnyj would render Chliwnyj inoperative for its intended purpose.

As discussed above, Chliwnyj teaches an electronic lighting device for simulating a candle

flame. The lighting device comprises a microprocessor having a number of puIse~width

modulation (PWM) outputs, and a number LEDS each emitting one of two or three different

colours, with each LED being connected between a common DC voltage source and a respective

one of the PWM outputs. The microprocessor indexes a table of sine-wave amplitude values to

generate independent periodic waveforms for each LED, and is programmed to independently

vary the frequency of each wavefomi and to independently change from one frequency to another

so as to provide a number of different illumination effects. As the patentee discloses at column '

7, line 7 to column 8, line 2 of the patent, the individual sinusoids are modulated at different

frequencies so at to vary the intensity of light emitted by each LED independently of the other

LEDS. In this marmer, the lighting system is able to mimic the appearance of a real candle flame.

However, if Chliwnyj were modified by replacing each uni-colour LED with a multi-colour LED

each having first and second differently-coloured illuminating elements. and by replacing the

PWM outputs or triacs with a first electronic switch coupled to all the first illuminating elements

and a second electronic switch coupled to all the second illuminating elements, as in the

invention recited in amended claim 1 of the subject patent application, it would be impossible to

vary the LEDs independently of one another. Therefore, it would be impossible for the fighting
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device taught by Chliwnyj to achieve its- intended purpose, namely the realistic reproduction of a
candle flame.

Summarizing the foregoing, neither Chliwnyj nor Gray discloses or suggests a lighting system

which uses rnulti-coloured lamps, with each multi—coloured lamp having a first illuminating

element for producing a first colour of light, and a second illuminating element for producing a

second colour of light different from the first colour. Further neither Chliumyj nor Gray

discloses or suggests a lighting system which uses a la.mp controller which includes a first

electronic switch coupled to all of the first illtuninating elements and a second electronic switch

coupled to all of the second illuminating elements. In addition, if Chliwnyj were modified to

incorporate these features, it would be impossible for the lighting device taught by Chliwnyj to

achieve its intended purpose. Therefore, the cited prior art references cannot properly be used as

a basis for a prima facie obviousness rejection of the invention recited in claim 1 of the subject

patent application.

The third basis for the Applicant's position that the invention recited in amended claim 1 of the

subject patent application is not obvious in view of Chliwnyj and Gray is that the cited prior art

actually teaches away from the claimed invention. As discussed above, Chliwnyj teaches a

lighting device comprising separate and distinct uni-coloured lamps, and a number ofcontrol

ports (cg. microprocessor PWM outputs or triacs) each being connected to and controlling only a

single one of the lamps. Gray teaches a lighting device comprising separate strings of

conventional Christmas/omamental lights, and a number of AC switches each being connected to

and controlling only a single string of the lights. Accordingly, a person skilled in the art well

versed with the teachings of Chliwnyj and Gray, and faced with the problem of designing a

simple variable-effect lighting system, would be directed by Chliwnyj and Gray to use uni-

coloured lamps, and would not be directed to use multicoloured lamps each comprising a first

illuminating element for producing a first colour of light, and a second illurni.nating element for

producing a second colour of light different from the first colour, as recited in amended claim 1

of the subject patent application. Accordingly, in view of the fact that the cited prior art
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references cannot properly be used as a basis for a prfmnfacie obviousness rejection of the

invention recited in claim 1 of the subject patent application, and in view of the fact that the cited

prior art references teach away from the invention recited in claim 1 of the subject patent

application, the Applicant submits that the recited invention is not obvious in view of the prior
mi

As claims 2, 3, 11 and 14 depend from independent claim I, the foregoing arguments apply

equally to claims 2, 3, and l 1 to 14. Accordingly, the Applicant respectfully requests that the

Examiner's rejection of claims 1, 2, 3 and 11, and the Examiner's objection to claims 12 to 14,114:

withdrawn.

Rejection of Claims 18 to 22

Independent claim 18 of the subject patent application relates to a Variable-effect night light. The

claimed night light, as amended herein, comprises:

a lamp assembly comprising at least one rnulti-coloured lamp in parallel with a DC

voltage source, each said multi-coloured lamp comprising a first illuminating element for

producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattem, each said

predctcnnined pattern being stored in a memory of the controller, the lamp controller including :1

first electronic switch coupled to the firs! illuminating element and a second electronic switch

coupled to the second illuminating element; and

an AC/DC converter providing the DC voltage source.

The Examiner will note that the limitations of claim 2] (objected to only for being dependent

upon a rejected base claim) have been substantially incorporated into amended claim 18. A

distinguishing feature of the invention, as recited in amended claim 18, is that the lamp assembly

comprises a number of multi-coloured lamps in parallel with a DC voltage source, with each
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multi-coloured lamp including a first illuminating element for producing a first colour of light,

and a second illuminating element for producing a second colour of light different fi'om the first

colour, and that the lamp controller includes a first electronic switch coupled to all of the first

illuminating elements and a second electronic switch coupled to all of the second illuminating

elements. Accordingly, the foregoing arguments apply equally to claim 18, and the Applicant

submits that the invention recited in claim l8, as amended herein, is neither anticipated nor

obvious in View of the prior art.

As claims 19, 20 and 22 depend from independent claim l8, the foregoing arguments apply

equally to claims I9, 20 and 22. Accordingly, the Applicant respectfully requests that the

Exarni.ne1’s rejection of claims 18, 19, 20 and 22 be withdrawn.

Rejection of Claims 23 to 26

Independent claim 23 of the subject patent application relates to a variable-effect jewelry piece.

The claimed jewelry piece, as amended herein, comprises:

a lamp assembly comprising at least one rnulli—coloured lamp in parallel with a DC

voltage source, each said multi-coloured lamp comprising a first illuminating element for

producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable la.mp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetermined pattern being stored in a memory ofthe controller, the lamp controller including a

first electronic switch coupled to the first illuminating element and a second electronic switch

coupled to the second illuminating element; and

a DC power source for powering the lamp assembly and the controller

A distinguishing feature of the invention, as recited in amended claim 23, is that the lamp

assembly comprises a number of multi-coloured lamps in parallel with a DC voltage source, with

each multi—colou.red lamp including a first illuminating element for producing a first colour of
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light, and a second illuminating element for producing a second colour of light different from the

first colour, and that the lamp controller includes a first electronic switch coupled to all of the

first illuminating elements and a second electronic switch coupled to all of the second

illuminating elements. Accordingly, the foregoing arguments apply equally to claim 23, and the

Applicant submits that the invention recited in claim 23, as amended herein, is neither

anticipated nor obvious in View of the prior an.

As claims 24 to 26 depend from independent claim 23, the foregoing arguments apply equally to

claims 24 to 26. Accordingly, the Applicant respectfully requests that the Examiner's rejection

ofclairns 23 to 26 be withdrawn.

Rejection of Claims 27 to 30

Independent claim 27 of the subject patent application relates to a variable-effect key chain. The

claimed key chain comprises:

a lamp assembly comprising at least one rnulti~coloured lamp in parallel with a DC

voltage source, each said multi-coloured lamp comprising a first illuminating element for

producing a first colour of light, and a second illuminating element for producing a second colour

of light different from the first colour;

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetennined pattern being stored in a memory of the controller, the lamp controller including a

first electronic switch coupled to the first illuminating element and a. second electronic switch

coupled to the second illuminating element;

a DC power source for powering the lamp assembly and the controller;

a housing retaining the lamp assembly, the controller and the power source therein; and

retaining means coupled to the housing for retaining keys therein.

A distinguishing feature of the invention, as recited in amended claim 27, is that the lamp

assembly comprises a number of rnulti-coloured lamps in parallel with a DC voltage source, with
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each multi-coloured lamp including a first illuminating element for producing a first colour of

tight, and :1 second illuminating element for producing a second colour of light different from the

first colour, and that the lamp controller includes a first electronic switch coupled to all of the

first illuminating elements and a second electronic switch coupled to all of the second

illuminating elements. Accordingly, the foregoing arguments apply equally to claim 27, and the

Applicant submits that the invention recited in claim 27, as amended herein, is neither

anticipated nor obvious in view of the prior art.

As claims 28 to 30 depend from independent claim 27, the foregoing arguments apply equally to

claims 28 to 30. Accordingly, the Applicant respectfully requests that the Examinefls rejection

of claims 27 to 30 be withdrawn.

New Claims 31 to 33

Independent claim 31 of the subject patent application relates to a variable-effect lighting system.

The claimed lighting system comprises:

a lamp assembly comprising a string of multi-coloured lamps in series with an AC

voltage source and in series with each other, the AC voltage source having a first voltage phase

and a second voltage phase opposite the first phase, each said multi—coloured lamp comprising a

first illuminating element for producing a first colour of light during the first voltage phase, and a

second illuminating element for producing a second colour of light different from the first colour

during the second voltage phase; and

a programmable lamp controller coupled to the lamp assembly for setting a conduction

angle of each said illuminating element according to at least one predetermined pattern, each said

predetermined pattern being stored in a memory of the controller.

A distinguishing feature of the invention, as recited in new claim 31, is that the lamp assembly

comprises a string of series-coupled multi-coloured lamps in series with an AC voltage source,

with each multi-coloured lamp including a first illuminating element for producing a first colour

of light, and a second illuminating element for producing a second colour of light different from
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the first colour. In this maruter, the lamp controller is able to control the conduction angle of

each illuminating element and thereby control the illumination effects produced by a number of

multi—coloured lamps. None of the prior art references cited by the Examiner or provided by the

Applicant, either alone or in combination, reach or suggest an invention including this

arrangement.

As discussed above, Gray teaches a programmable lighting control system, comprising a number

of independent AC receptacles for receiving strings of series or parallel connected lights, and

controller electronics for controlling the receptacles. The controller electronics comprises a

microprocessor, a memory storing program instructions for the microprocessor, a number of AC

switches controlled by the microprocessor for independently controlling the timing and intensity

of light emitted by the lights, a serial interface for downloading program instructions into the

memory, and a rotary switch for selecting either a pre~prograrnmed or user—defined lighting

sequence. Gray does not teach a lighting system comprising a lamp assembly including a string

of series-coupled multi-coloured lamps in series with an AC voltage source, with each multi-

coloured lamp having a first illuminating element for producing a first colour of light, and a

second illuminating element for producing a second colour of light different from the first colour,

as recited in new claim 3l ofthe subject patent application. Consequently, the invention recited

in new claim 31 is not anticipated by Gray.

Chliwnyj teaches an electronic lighting device that simulates an electronic flame, comprising a

microprocessor having a number of pulse-width moduiation (PWM) outputs, and at number of

uni—colou1’ LEDS each emitting one of two or three different colours, with each LED being

connected in parallel with one another between a common DC voltage source and a respective

one of the PWM outputs. Chliwnyj does not teach a lighting system comprising a lamp

assembly including a string of series-coupled multi-coloured lamps in series with an AC voltage

source, with each multi-coloured lamp having a first illuminating element for producing a first

colour of light, and a second illuminating element for producing a second colour of light different
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from the first colour, as recited in new claim 31 of the subj ect patent application. Consequently,

the invention recited in new claim 31 is not anticipated by Chliw-nyj.

The Applicant also submits that the invention recited in new claim 31 of the subject patent

application is not obvious in light of Gray and Chliwnyj. The Applicant puts forth two bases for

this submission. The initial basis of the Applicant's position is that for aprimafacie obviousness

rejection to be raised in view of a modification to a prior art reference, there must be some

suggestion in the prior art for the modification. However, as the Applicant will explain below,

the requisite suggestion is lacking.

As discussed above, new claim 31 relates to a lighting system comprising a string of series-

coupled multivcoloured lamps in series with an AC voltage source, with each rnulti-coloured

lamp including a first illuminating element for producing a first colour of light, and a second

illuminating element for producing a second colour of light different from the first colour.

Although Gray teaches an electronic lighting device which includes a number of series-coupled

lamps in series with an AC voltage source, Gray fails to disclose or suggest the use of multi-

coloured lamps, with each multi-coloured lamp having a first illuminating element for producing

a first colour of light, and a second illuminating element for producing a second colour of light

different fi'orn the first colour. Chliwnyj fails to disclose or suggest the use of Series~cDupled

multi-coloured lamps in series with an AC voltage source, with each rnulti-coloured lamp having

a first illuminating element for producing a first colour of light, and a second illuminating

element for producing a second colour of light different from the first colour. Accordingly, as

none of the references located by the Examiner or provided by the Applicant disclose a lighting

system including these features, the requisite suggestion in the prior art for the modification of

Gray is lacking. Therefore, the cited prior art references carmot properly be used as a basis for a

primofiacfe obviousness rejection of the invention recited in claim 3] of the subject patent

application.
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The second basis for the Applicant's position that the invention recited in new claim 31 of the

subject patent application is not obvious in view of Gray and Chiiwnyj is that the cited prior art

actually teaches away from the claimed invention. As discussed above, Gray teaches a lighting

device comprising separate strings of conventional Chrjstrnasfomarnental lights, and a number of

AC switches each being connected to and controlling only a single string of the lights. Chliwnyj

teaches a lighting device comprising separate and distinct uni-coloured lamps, and a number of

control ports each connected to and controlling only a single one of the lamps. Accordingly, a

person skilled in the art well versed with the teachings of Gray and Chliwnyj, and faced with the

problem of designing a simple variable—effect lighting system, would be directed by Gray and

Chliwnyj to use uni-coloured lamps, and would not be directed to use a series string of

multicoloured lamps each comprising a first illuminating element for producing a first colour of

light, and a second illuminating element for producing a second colour of light different from the
lirst colour, as recited in new claim 31 of the subject patent application. Accordingly, in view of

the fact that the cited prior art references cannot properly be used as a basis for a primafacie

obviousness rejection of the invention recited in claim 31 of the subject patent application, and in

view of the fact that the cited prior art references teach away from the invention recited in claim

3 1 of the subject patent application, the Applicant submits that the recited invention is not

obvious in view of the prior art.

Favourable reconsideration of the subject patent application is respectfully requested.

If any additional fees are required by any of the foregoing amendments or submissions,

permission is hereby granted to debit our deposit account number 07-1750.
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If the Examiner wishes to discuss any aspect of this amendment, please contact the Applicant's

patent agent, Mr. Robert Graham, at (416) 862-4425.

Respectfuliy submitted,

Qua €».2»\_.-

Robert J. Graham

Reg No. 43,430
TNTELLECTU.-\L PROIKESS-1'1 S_'l
Ocluhur 1?, 2000
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In re Application of
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Application No. O9;'295,36? : ON PETITION
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Attorney Docket No. T84649S3US

This is a decision on the petition under 37 CFR 1. l37(b), filed October 25, 2000, to revive the
above-identified application.
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THUY V. TRAN

- The MAILING DATE of this communication appears on the cover sheet with‘: the comespondence address-
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this appiication. If not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Duo or other appropriate communication will be mailed in due course.
THIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the
initiative of the Oflice or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1303.

1. X This communication is responsive to the communications on 10a‘25’2D00 and the decision of the Oflico of Pefitigns on 02/‘1'3f200t.
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3. D The drawings flied on_are acceptable as formal drawings.
4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d} or (f).

a) C] All b) [I Some‘ c) [I None of the:
1. D Certified copies of the priority documents have been received.
2. C] Codified copies of the priority documents have been received in Application No._
3. D Copies of the certified copies of the priority documents have been received in this national stage application from the

lntemalional Bureau [PCT Rule 1?.2(a)).
* Codified copies not received:_.

5. El Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(6).

Applicant has THREE MONTHS FROM THE ‘MAILING DATE" of this communication to file a reply complying with the requirements noted
betow. Failure to timely comply will result in ABANDONMENT ct this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE
FOR SUBMITITNG NEW FORMAL DRAWINGS . OR A SUBSTITUTE OATH OR DECLARATION. This three-month period for
complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL ls extentlable under 37 CFR 1.13E(a).

6. El Note the attached EXAMlNER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION {PTCH 52) which gives reason(s) why
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7. E Applicant MUST submit NEW FORMAL DRAWINGS
(a) E including changes required by the Notice of DraItsperson's Patent Drawing Review( PTO-948) attached
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(b) C) including changes required by the proposed drawing correction filed . which has been approved by the examiner.
(c) [I including changes required by the attached Examiner's Amendment I Comment or in the Office action of Paper No. .

Identifying tndicla such as the application number (sea 3‘! CFR 1.154(6)] should be writlnan on the drawings. The drawings
should be tiled as a separate paper with a transmittal letter addressed to the Official Drafhaparson.

8. CI Note the attached Examiners comment regarding REQUIREMENT FOR THE DEPOSIT OF B|OLOGiCAL MATERIAL.

Any reply to this letter should include. In the upper right hand corner, the APPLICATION NUMBER (SERIES CODE 1 SERIAL NUMBER). If
applicant has received a Notice of Allowance and Issue Fee Duo, the ISSUE BATCH NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.
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Applicationlcontrol Number: D9I295.367 Page 2
Art Unit: 2821

Reasons for Allowance

1. The following is an examiner's statement of reasons for allowance:

Prior art fails to disclose or suggest a lamp controller having (1) a first

illuminating element coupled to the DC source through a first electronic switch. (2) a

second illuminating element coupled to the DC source through a second electronic

switch, and (3) a feature of setting a conduction angle of the illuminating elements, as

claimed in independent claims 1, 18, 23, 27, and 31.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THUY V. TRAN whose telephone number is (703)305-

0D12. The examiner can normally be reached on M-F (8:30-6:00) First Friday Off.

If attempts to reach the examiner by telephone are unsuccessful, the examiners

supervisor, DON K. WONG can be reached on (703)308-4856. The fax phone numbers

for the organization where this application or proceeding is assigned are (703)308-7?22

for regular communications and (703)308-7722 for After Finai communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703)308-

0956.

 
0100



0101

Applicationlcontrol Number: 09/295.367 Page 3
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Thuy V. Trariw
April 19, 2001
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Docket No.

TRANSMITTAL OF FORMAL DRAWINGS 1‘3;5fi4953U5

in Re Appiication Of: James Ruxton

Serial No. Filing Date Batch Ne. Examiner

l]9.'2 95.367 04i21fl999 F49 T. Tran

Invention: Variable-Effect Lighting System

Address ID!
Assistant Commissioner {or Patents

Washington. D.C. 20231

JUL 2 3 2001

arms «:1 Patent Puhiicaiian
Dlfecbnfs Office

Transmitted herewith are:

8 sheets of formal drawingis} for this application.

Each sheet of drawin indicates the identifying indicia suggested in 37 CFR Section 1.84(c}
on the reverse side a the drawin.

I certify that this document and attaniiad formal drawings
are being deposited on with the
US. Postal Service as firs! class mail under 3? C.FiR. 1.8
and addressed to lhe Assistant Commissioner for Patents.
Washington. D.C. 20231.

Signature a_,t'Person Mailing C'ai-uspnmiemr
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VARIABLE—EFFE.CI' LIGHTING SYSTEM
FIELD OF THE‘. INVENTION

The present invention relates to variable-eifect liglting
systems. In particular, the present invention relates to a
lighting system having coloured lamps for producing a
myriad of colour displays.

BACKGROUND OF THE INVENTION

Variable-effect lighting systems are commonly used for
advertising, decoration, and ornamental or festive displays.
Such lighting systems frequently include a set of coloured
lamps packaged in a common fixture, and a control system
which controls the output intensity of each Lamp in order to
control the colour of light emanating from the future.

For instance. Knnins (US. Pat. No. 2,515,236) teaches a
coloured light. source comprising a fixture having a red lamp,
a green lamp, and blue lamp, with each lamp being con-
nected to separate output terminal of an autotransformer.
The nutotransformer is connected to an AC voltage source,
and the core of the autotransformcr is rotated by a motor so
as to vary the voltage applied to each lamp and thereby
control the colour of light emanating from the fixture.
Although the light source taught by Kunins may be suitable
for producing light of varying colour, the use of a motor and
autotransformer is bulky and is not suitable for producing
intricate colour displays,

More recently. multi-coloured light-emitting diodes
(LEDS) have been used with electronic switches to improve
the versatility of the lighting system. For instance, Kazar
(U.S. Pat. No. 5,008,595) teaches a light display comprising
strings of bicclourcd LED packages connected in parallel
across a common DC voltage source. Each bicolonred LED
package comprises a pair of red and green LEDs, connected
back-to—baclt, with the bicoloured LED packages in each
string being connected in parallel to the voltage source
through an H411-idgc circuit. A control circuit, connected to
the H-bridge drtrnits, allows the red and green LEDS to
conduct each alternate half cycle, with the conduction anye
each half cycle being determined according to a modulating
input source coupled to the control circuit.As a result, the
l;-[colour LE-IDS turn be forced to illuminate continuously, or
to flash. Further, the colour of light produced by each
bicolour LED can be continuously varied between twoextremes,

Although ‘the light display taught by Kazar olfers an
improvement over prior variable-efiect lighting systems, the
control system and the H-bridge circttitry increases the
complexity of the fighting system. Further, the rate of
change of coloured ligrt produced is restricted by the
modulating input source. Therefore, the range of colour
displays which can be produced by the light display is
limited.

Phares (US. PaL No. 5,420,432) teaches a controlled
lighting system which allows it greater range of colour
displays to be realized. The fighting system comprises a
control system which transmits illumination data to a num-
ber of fighting modules. Each lighting module includes at
least two lamps and a control unit connected to the lamps
and responsive to the illumination data to individually vary
the amount of light emitted from each lamp. However, the
illumination data only controls the brightness of each lamp
al any given instant. Therefore, the limiting system is not
parlicztlatly well suited to easily producing intricate colour
displays.

Mttrad (US. Pat. No. 4.3-17.071} teaches a computerized
illumination system for producing a continuous variation in

0132
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output colour. The illumination system comprises a number
of dilierent coloured lamps, a low frequency clock, and a
control circuit connected to the low frequency clock and to
each coloured lamp for varying the intensity of light pro-
duced by each lamp. However, the rate of change of lamp
intensity is dictated by the frequency of the low frequency
clock, and the range of colour display: is limited.

Accordingly, there remai a need for a relatively simple
variable-elfect fighting system which allows for greater
variation in the range of colour displays which can be
realized.

SUMMARY OF THE lN'VEN'I'l0N

It is an object of the invention to provide 1 variahlecffect
lighting system which addresses the deficiencies of the prior
an fighting systems.

The variable—el1'ect fighting system, acrnrding to the
invention. comprises a lamp assembly. and a programmable
lamp controller. The lamp assembly includes a fiist illumi-
nating element for producing a first colour of light. and at
second illuminating element for producing a second colour
of light. The progammable lamp controller is coupled to the
lamp assembly for setting the conduction angle of the
illuminating elements according to at least one predeter-
mined pattern stored in a memory of the lamp controller.
Preferably, the controller includes a user-operable input to
allow the user to selee1 the predetermined pattern and hence
the colour display as desired. Alteruately, the controller
includes a temperature sensor for selecting lhe predeter-
mined partern according to ambient temperature, or a clock
circuit for selecting the predetermined pattern according to
the time.

In one embodiment of the invention, the programable
lamp controller comprises a mlcrooontroller for setting the
conduction angle according to a plurality of user-selectable
predetermined patten-ts. The lamp assembly comprises a
string of series-connected bicoloured light-emitting diodes
connected in series between an AC power source and an
electronic switch. The electronic switch is coupled to an
output of the microcoutrnller and sets the conduction angle
of the illuminating elements of each bicolourcd light-
emitting diode according to the predetermined pattern
selected.

In another embodiment of the invention, the lamp assem-
bly oompriscs at least one bicoloured light-emitting diode
coupled to a DC power source. The first illuminating ele-
ment of the hicoloured light-emitting diode is coupled to the
DC power source through a first electronic switch, and the
second illuminating elemental‘ the bicoloured lightemitting
diode is coupled to the DC power source through a second
electronic switch. The electronic switches are each coupled
to a respective output of the programmable controller for
setting the conduction angles of the illuminating elements.

In yet another embodiment of the invention, the lamp
assembly notnpriss at least one bicoloured light-emitting
diode, with each illuminating element of the bicoloured
light-emitting diode being driven directly by a respective
output of the programmable controller.

Applications of the invention include Christmas tree light
strings, temperature-sensitive lights, night lights, jewelry,
key chains and decorative lighting displays.

BRIEF DESCRIPTION OF Tl-IE DRAWINGS

The preferred embodiments of the invention will now be
described, by way of example only, with reference to the
drawings, in which:
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FIG. 1a is a schematic circuit diagram of a variable-effect
lighting system according to a first embodiment of the
invention, showing a programmable controller, and a lamp
assembly comprising a string of series-coupled biooloured
lamps;

FIG. lb is a schematic circuit diagram of one variation of
the lamp assembly shown in FIG. In;

FIG. 1c is a schematic circuit diagram of another variation
of the lamp assembly shown in FIG. la;

FIG. 2a is a schematic circuit diagram ofa variable-e‘Eect
lighting system according to a second embodiment of the
invention, wherein the lamp assembly comprises a string of
parallel-coupled bicoloured lamps;

FIG. 2b is a schematic circuit diagram of one variation of
the lamp assembly shown in FIG. Zn;

FIG. 2c is a schematic circuit diagram of one variation of
the variable-ellect lighting system shown in FIG. 2a,’

FIG. 3 is a schematic circuit diagram cl a variable-effect
lighting system according to a third embodiment of the
invention, wherein the programmable controller directly
drives each hicoloured lamp:

FIG. 4 is a night light according to one implementation of
the embodiment shown in FIG. 2;

FIG. 5:! is a jewelry piece according to one implementa-
tion of the embodiment shown in FIG. 3; and

FIG. 5b is a key chain according to another implementa-tion of the embodiment shown in FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

‘Puming to FIG. la, a variable-effect lighting system
awarding to a first embodiment of the invention, denoted
generally as 1|}, is shown comprising a lamp assembly 11.
and a programmable lamp controller 12 coupled to the lamp
assembly 11 for setting the colour of light produced by the
lamp assembly 11. Preferably, the lamp assembly 11 com-
prises string of multi-coloured lamps 14 interconnected with
flexible wire conductor to allow the ornamental fighting
system 10 to be used as decorative Christmas tree lights.
However, the multi-coloured lamps 14 may also be inter-
connected with substantially rigid wire conductor or aflixed
to a substantially rigid backing for applications requiring the
lamp assembly 11 to have a measure of rigidity.

The multi-coloured lamps III are connected in series with
each other and with an AC voltage source [6, and a
current-limiting resistor 13. Typically the AC voltage source
16 comprises the 60 Hz 121} VAC source commonly avail-
able. I-Iowever. other sources of AC voltage may be used
without departing from the scope of the invention.Aswilt be
appreciated, the series arrangement of the lamps 14 elimi-
nates the need for a step~down transformer between the AC
voltage source [6 and the lamp assembly 11. The current-
liroitiog resistor 18 limits the magnitude of current flowing
through the lamps 14. However, the current-limiting resistor
18 may be eliminated if a suificieut number oflamps 14 are
used, or if the magnitude of the voltage produced by the AC
voltage source 16 is selected so that the lamps 14 will not be
exposed to excessive current flow.

For longevity, each lamp 14 comprises a bicoloured LED
having a firsl illuminating element for producing a first
colour of light, and a second illuminating element for
producing a second colour of light which is diflerent from
the first. colour, and with the leads of each lamp 14 disposed
such that when cuneot flows through the lamp 14 in one
direction the first colour of light is produced, and when

lll
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current flows through the lamp 14 in the opposite direction
the second colour of light is produced. As shown in FIG. lo,
preferably each hicoloured LED comprises a pair of
dilferently-coloured LEDs 14:1, Mb connected back-to-
baelc, with the first illuminating element comprising the
LED [Ito and the second illuminating element t:It:tn:tprising
the LED 14b.

In a preferred implementation of the invention, the first
illuminating element produces red light, and the second
illuminating element produces green light. However, other
LED colours may be used if desired. In addition, both LEDs
1-Ia, 1411 ofsome of the lamps 14 may be of the same colour
if it is desired that some of the lamps 14 vary the intensity
of their respective colour outputs only. Further, each lamp 1-!
may be fitted with a translucent ornamental bulb shaped as
a star, or a flower or may have any other aesthetically
pleasing shape for added versatility.

The programmable controller 12 composes a microcod-
troller 2|], a bidirectional semiconductor switch 22 con-
trolled by an output 2 oi the microcontroller 2|], and a
user-operable switch 24 coupled to an input S of the micro-
oonlrolter 2|! for selecting the colour display desired. In
addition, an input X of the microcontroller 20 is coupled to
the AC voltage wuroe 16 through a current-limiting reshtor
26 for synchronization purposes, as will be described below.
The bidirectional switch 22 is positioned in series with the
lamps 14, between the current limiting resistor 18 and
ground. In FIG. 1, the bidirectional switch 22 is shown
comprising a triac switch. However, other bidirectional
switches, such as IGBTS or back-to-back 3015, may be used
with-out departing from the scope of the invention.

The programmable controller 12 is powered by a S-volt
DC regulated power supply 28 connected to the AC voltage
source 16 which ensures that the microonntrollerlfl receives
a steady voltage supply for proper operation. However, for
added safety, the programmable controller 12 also includes
a brownout detector 30 connected to an input Y of the
microcontroller 20 for placing the microoontroller 2|} in a
stable operational mode should the supply voltage to the
microcootroller 20 drop below acceptable limits.

The microcootrnller 20 includes a non-volatile emery
which is programmed or “bumed-in" with preferably several
conduction angle patterns for setting the conduction angle of
the bidirectional switch 22 in accordance with the pattern
selected. In this manner. the conduction angles of the LEDs
1-Io, 14b (and hence the colour display generated by the
bicoloured lamps 14) can be selected.

Preferred colour disptays include. but are not limited to:
1. continuous slow colour change between red, amber and

green
2. continuous rapid colour change between rod. amberand

green
3. continuous alternate flashing of red and green
4. continuous random flashing of red and green
5. continuous illumination of red only
6. continuous change in intensity of red
7. continuous flashing of red only
8. continuous illumination of green only
9. continuous change in intensity of green
10. continuous flashing of green only
11. oontinumm illumination of red and green to produce

amber

12. combination of any of the preceding colour displays
However, as will be appreciated, the microcontroller 20

need only be programmed with a single conduction angle
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pattern to function. Further. the nticrooontroller 20 needs
only to be programmed in situ with a user interface (not
shown) for increased flexibility. As will be apparent, if the
microcontroller 29 is programmed with only a single con-
duction angle pattern, the user-operable switch 24 may be
eliminated from the programmable controller 12. Further.
the user-operable switch 24 may be climinated even when
the microcontroller 20 is programmed with a number of
conduction angle patterns, with the microcontroller 20 auto-
matically‘ switching between the various conduction angle
patterns. Alternately, the user-operable switch 24 may be
replaced with a clock circuit which signals the microcom-
troller 20 to switch conduction angle patterns according to
the time.

The operation of the variable<.fi‘er:t ligating system 10
will now be described. Prior to power-up of the fighting
system It}, the mierocontroller 20 is programmed with at
least one conduction angle pattern. Alternately. the micro-
controller 20 is programmed after power-up using the
above-descnbed user interface. Once power is applied
through the AC voltage source 16, the 5-volt DC regulated
power supply 28 provides power to the micrDot:tntl'oller 20and the brown-out detector 30.

Alter the brown-out detector 30 signals the microcontro1-
ler 20 at input Y that the voltage supplied by the power
supply 28 has reached the threshold suflicient for proper
operation of the tuicroerztntroller 20', the cnicrocoutroller 20
begim executing instructions for implementing a default
conduction angle pattern. However. if a change of state is
detected at the input 5 by reason of the user activating the
user-operable switch 24, the microcontroller 20 will begin
executing instructions for implementing the next conduction
angle pattern. For instance, if the microccntroller 20 is
executing instructions for implementing the third conduc-
tion angle pattern identified above, actuation of the user-
opcrable switch 24 will force the microcontroller 2010 being
executing it:tstrI.Iction5 for implementing the fuunh conduc-
tion angle pattern.

For ease of explanation,it is convenient to assume that the
LED 1-do is a red LED, and the LED 14.!) is a green LED. It
is also convenient to assume that the first conduction angle
pattern, identified above, is selected. The operation of the
fighting system 10 for the remaining conduction angle
patterns will be readily understood from the following
description by those skilled in the art.

After the conduction angle pattern is selected, either by
default or by reason of activation of the user-operable switch
24, the microcontroller 2|] will begin monitoring the AC
signal received at the input X to the microcontroller 20.
Once a positive-going zero-crossing of the AC voltage

10
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source 16 is detected, the microcontroller 210 delays a
predetermined period. After the predetermined period bas
elapsed. the microoontroller 20 issues a pulse to the bidi-
rectional switch 22, causing the bidirectional switch 22 to
conduct current in the direction denoted by the arrow 32. As
a result, the red LED 14¢: illuminates until the next zero-
crossing of the AC voltage source 16. lo addition, while the
LED 14:: is conducting current, the predetermined period for
the LED 1-In is increased in preparation for the next
positive-going zero-crossing of the AC voltage source 16.

After the negative-going zero-crming of the AC signal
source 16 is detected at the input X, the microcontrollcr 20
again delays a predetermined period. Afier the predeter-
mined period has elapsed, the mtcrocontroller 20 issues a
pulse to the bidirectional switch 22, causing the bidirectional
switch 22 to conduct current in the direction denoted by the
arrow 34. As a result, the green LED ldb illuminates until
the next zermcrossing of the AC voltage source lli. In
addition, while the LEI} 14b is conductirzg current, the
predetermined period for the LED 14!: is decreased in
preparation for the next negative-going zero-crossing of the
AC voltage source 16.

With the above conduction angle sequence, it will be
apparent that the period of time each cycle during which the
red LED 1-in illuminates will continually decrease, while the
period of time each cycle during which the green LED 14::
illuminates will continually increase. Therefore. the colour
of light cmanating firom the bieoloured lamps 14 will
gradually change Erom red, to amber, to green. with the
colour of light emanating from the lamps 14 when both the
LEDs 14a. 14!: are octnductiog being determined by the
instantaneous ratio of the magnitude of the conduction angle
of the LED l-Ia to the magnitude of the conduction angle of
the LED I-db.

When the conduction angle of the green LED 14!: reaches
130'’, the conduction angle pattern is reversed so that the
colour of light emanating from the bicoloured lamps 14
changes from green, to amber and back to red. As will be
appreciated, the maximum conduction angles for each con-
ducting element. of the lamps 11 can be set less than 180’ ifdesired.

In a preferred implementation of the invention, the micro-
controller 20 comprises a Microchip PICIZCSOB rnicrocu-n-
troller. The zero-crossirtgs of the AC voltage source 16 are
detected at pin 3, the state of the user-operable switch 24 is
detected at pin 7, and the bidirectional switch 22 is mn-
trolled by pin 6. The brown-out detector 30 is coupled to pin
4. The assembly code listing for generating conduction angle
patterns 1,2 and 3 with the Microchip PlC12C508 micro-
controlter is shown in Table fit.

TABLE A 
: Constants

AC_lN E01] 4'. on (pan 3) area input pin x
TRIGGEILOUT EQU 1‘, GPI (pin 5} is 'I'ri.I:: Trigger pin 2'.
BUl'l\‘.)N' EQU I}. GPO (pin 7) in Button 2-I input pin S and is active low
delay-_dln1e EQU 01007
ctim_v-at EQU DIUCB
triger_d.eIay EQU Ux()I!9
DELAY] EQU 0:00;!
DEIAYZ EQU 0:003
DEIAY3 EIQU 0:006
RED_lI\'l‘ENSl'1'Y EQL‘ UIDCID
SUB'I'RAC'l‘__RECr EQU OIHOE
DELAYS ECU DIODI7
FL.AS}l_COUNT EQU D1010
FLASH_CUUN'I'_5H.AD EUU [M011
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TABLE A-continued
FADE_DEl.A‘t' EQU DIBJZ
mg 0: RESET veclm Ioc«al.|'nn
mavwfOSCCAL; muvcdala fiumw my'3L:rI.cuOSCCAL
pm srmrr

DEIAY. lubloulin: Io delay 83 uses: ' register W
mcm-\rfdirn__val;LOOP1
men-'lw .2‘!
maw|{delay_dim

LOOP2; dchy 53 Inc:
docfin: dclay_d'm1.l
guts LOCIFZ
decfxz. di.tn_vaI,i|
goto LOOP]rciurn

TRIGGER; suhtuulinv In send In-Eager pulsc lo Irina
bsf GPIO,TR[GGER_OU'I'Inmrlw b‘0O0l0Wl'

TRIS GPIO, and trigger an trim:mavhr .30
mavwf lrigge.r_de|nyLOOPS
decfaz Ln‘g3er_d:Iry,1
gun: UJOPS; delay 30 IIIOCmvvlw bD001D031'

TRIS GPIO, mrmv: Lriggu Elam Lriu:ruum
DE1.I\‘r'_SEC

mavlw .4
mawurf DELAV3; sol DELAYSSE02
mavlw .250
mawvf DEIJW2; sel DELAY2

QUAR'F_SEC'2
nwvlw .250
mavwf DELAY]; ml DELAY1MSEC2
nlrwclt; clear WnI.:.hd.o§ lime:niacin: DELA‘J"'1,l; wail DELAY!
solo MSEC2
decfsz DELJ\‘£'2,l'. wait DELAY? ' DELAY!
gown QU.ARl'...SEC2
decfsz DELI‘\‘J'3,]: wait DELAY3 ' DELAY: ‘ DE-LAY]
gun SEQICU!-H1

FADE_5UB: subroutine to vary conduction angle for mac each hall‘ cyclc
U}“_I.0OP‘; immense delay hefon triac slam In conduct each negative In]!

cycle while dwreuing delay each punitive half cycla
mm GP[D,.A.C_lN
gm IJP_LO0P; wail far positive min; on AC inputWA1"['_N'E-GI
all WA.lT_NEG_EDGEl.: inclcnu delay bcfons turning Erin: on Each negative

hall cycle.NO_CtlANC'E
nwvlw .90; raging: W - mnx:|'.mum delay value hefor: Irina tums on
Iuhwf REl)__lN'[‘l’.NS|'I"{,U
hem: S]'AI‘US,Z
govo WAI'I'_N‘E.(i2: i{ RED_._[N']'ENSl'1Y is equal to maximum delay value.

stall. innluasins dnlay value
mnvf REl}_lNT‘ENSlT‘1",fl
btisa GP[0.BU'I'IUN

rcuun; rvturn lflluuan rlu.-pucsucd
all DBIAY; d:lny RED_[N'1'EN5l'II"! ' 83 use
ta-1I".l'RIG(iER: send trigger pulse to nine

MA.lN_LOOP'2
btfsc GPIO,AC_IN
gum MA[N_1DOP2; wall in: ncgaliw swing on AC inpulWArII'__POS__EDGE.l
bliss GPIOACJN
gate WA.lT_PClS_EDGE1; wail for positive: swing an AC‘ inplulrmwlw .96
mm-wf SU8’]'RAC'T_REG; SUBTRAC'l'_.RE.G - maximum delay mine

+ minimum dalay vain: befall: ln'ac turns on
mun-f RED_IBc'I‘ENSi'I‘Y,O
aubwf SU'ITl.'.RAC'l'_.REI‘.3.0
call DELAY: delay {SU'.B‘I'.B.ACl.'_REl}I{ED_B~1I'E'NSl'l'Y} ‘ 33 usac
call TRIGGER; and trigger pulse In L:-inc
gate Ul'_[DOPDOW'N_L(X)P
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TABLE A—€«onti.uued

titles GPIOAQJN
gotn DO‘WN_LDGl‘; wait for positive swing on AC input

WAl'.|'_N'EO2
all WAl'T_NECi-_BDGfl: decrease delay befme Irizu: turns on each negelivn

half cycle
N0_CHANGE2

mavlw .6
suhrwf REI)_|I!\'lENSl'l'Y,lJ: register W - RED_JNTENS1'I‘!' - minimum delayvalue
blfac 5'I‘ATUS,‘Z.
gum WA.l'T_N'EG1'. if RED_l.N'I'EN'SI1":' is equal to minimum delay

value, slim. increasing delay
mart‘ RED_[NTF'.N5lT't’,D
hlfaa GPICLBUTTUN

reuun: return 1'! Button depressed
all DELAY: delay RH3_lNI‘El\‘S}'I"{ ° 83 user:
will TRIGGER; Bcnd trigger pulse lo trim:

M.AlN_LDClI'3
hlfac cmo,AC_[N
gulp MA1N._.LO0P3; wait for negative swing on AC inputWATT_P05_EDGlH
mm GP]O_.AC__IN
gala WAl'I'_fl_EDGE2; wall. for positive swing on AC inputuwvlw .96
mwwf SUBI'RAC[‘_RB|2‘r; SUBTRACI'_REG - maximum delay value beforeLrinc Iurna on
movf RED_Il\'I‘EN'5l’I"f,0
sutavrf S'UB'I'RACI‘_,F.EG,D
call DELAY; delay (SUBI'RACT_REG-RED_l1'fl'ENSl'l'Y) ' E3 uses:
GIIITRIOOER; send trigger pulse to trinc
gum DOWNJDOPreturn

WAlT_N'ECi_EDGE‘l‘. routine to Lncreue delay Izcfure trim: turns on each rvegalive
half cycle

mac GP10,AC_l'N; mi: rm ncgalivc nu-‘Eng Dn AC input
gem WAl'l‘_NE.G_EDGE.1
decfilz DEL.AY5,1: DELAYS - fad: delay. is: number at n/clfi at present delay

vaine; decrement and retum if not zeroreturn
incf 3?-l5lJ_|lV'I‘ENSl'I'Y.I: otherwise. increment delay and return
mnvf FADE_DEI..AY,Umnvwi DELAYS

return
wA1'1'_N'EG_E.DGE2-, mutine ID domes: delay before uia: turns on each negative

half cycle
blfsc GPIO.AC_[N; wait for negnlive swing on AC input
gum WAl'[‘._NEG_EDGE2
deck: DE].AY5,1; DELAYS - numbe: of cycles al pmsent delay value;decrement and return if not zero

return
ducf RED_lNTENSl.T"1'.l; alhalwiac decrement delay and return
mcwf I=ADE._DE1.sY,u
xnuvvrf neuws-, DELAYS - FAI)E_lJE1AY

Nullfl
1-'1ASH_!:'-UH; aubrnuline to flush lights at speed dictated by value assigned to

FLASH._COUN'I‘_S1!AD
mm-I F'LA5H__00UN'1'_5HA.D.l)
n1-av'W'l' PI.ASH._..COUNTl Fl.ASH._COUN'l" - duration of flash

MAIN'_LDOP4
btfsa: C."‘l0,AC_lN;
gore MAJN__l.00P4WA1'I'_l’OL5_EDGE4
btfsc GPlO,AC_,'tN
gem WAFP_POS_EDGE4: wait for pnfitlve swing on AC inputmuvlw .6
all DELAY
m|lTRlGCrER; send lriggu pain: to trim:
btfsa C-?[O,H LTITON

mnun: return ifliuuon pressed
defiz |'LASH._O0UN1‘
goto MA.IN_LO0P4; decrement F'.|.ASH_C0l.lN'l‘ and repeal unlil new
mvr FutsH_c0uNT_s1-mD,o
mwwf FL.ASH_COUNT‘. reael FLASH_OOUNT

DOWN_LO0P4
mras GP[O,AC_lN;
gun DOWN_IDOP-1WAI'l‘__N'EG_..EDGl£4
Infse GP]D.AC_IN
solo WAl'I‘_NEG'_EDGEd: wait fur neptive swing on AC input

wait. for negative swing onAC input

wait for pc-sitive swing on r'tCiI1puI

0136
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TABLE A-continued
rrronrlw in
call DELAY
call TRIGGER send trigger pulse to trim:
bliss GP]O,BUTION

return: return it Button presseddoe-Ear. l’-'I.J\Sl-l._COUN'T
goln DOWN_LOOP4', decrement F'.|.ASH._CO'UN'I' and repeat until newreturn

START
trtevlw b’OOOlll0l1‘
-nus GPIO: aetpine on rat: input). on {Trista output In high i:rnpedInae]_

GPO (Button on input)
ITIUVIW h'lC|DlOl]l", enable 1-.I.lIll.r'p: an GPO, GP], GP3OPTION
nwvlw .4
rnrwwf RED_JN'l'ENS1'I'Y'. land RF.D_.lN'.l'I-ZN'Sl'IY registernot-Iw .5
movwf DEIAY5; act inhial Bade

FADE,_€-'-LOW
call DEl.AY_SEO. wait DELAYS ' DHAY2 ' DEIAYI
movlw .5
movwf FADE_DEl'_AVr'§ net slow FADl3,_DElAY
call FADE_SU'B: slowly fade colour: until Button is pressed
gem r=AD1-:_l=AsrFADLFAST
all DEL+\"|’__SEC‘. wail DEIJI-Y3 " DELAY: " DELAY1
rnwlw .1
n-rovwf FADE_DEL*\"l'§ act fast FADE_DE]..*\Y
all FADE._SUB: rapidly iede colours until Billion is pressed
solo FLASH2_SEC

I’-IASI-lI2_SEC; flash recygreen 2 see interval
ealt DEL-aY__SE.(: wait DELAYS ' DELJLY2 ' DEIAYIrnovlw .120
movwf FLASH_COUN'I'__§}MD

r-L-\srt2B_sEC
rum I:3Pro.BU‘r‘I‘DN
gets FL.-LS!-I1_SEC;
cull r=ursH_sua
gore 1=1.arsrr2n_srzc

l'<'l..ASH.1_SEC ; flnh xedrgm

slowly filsh light: LIntr'.l Button is pruned

n 1 sec. interval
cull DF£LA‘r'_SP.C. weir DELAYS ' DELAY! ' DELAY!
rrrwlw .60
mowrrf l7lJtSH_COUNT_SIIJ\D

Fl.A.5H.IB_SEC
btfss GPl0,BIJ".l']YJN
goto 'F'lASII_Fr'\Snall I-'LAS[I_SUB
gore F‘.I.ASH1B_SEC

Fl..ASH_FAST : flash retltgrecn 0.15 sec. intervalcall DELA‘r'_SEC. wait DELAY3 ' I)Ei.A‘r"2 ' DELAY]
rwlw .15
vnovwf Fl..*\S|'I_OOUN'I‘_SI'lJ\D

FLASTLFASTB
htfsa GPl0.BlJ‘l"1"DN
gore FADEJLOW:eel! I-TLASI-l_SUB;
gem l'~'1.AS[{_FASTBand

rapidly flash |i.gh‘te untit Button is pressed
slowly fade colour: if Burton is pressed

flash lights at moderate speed until Button in pressed

 

Numerous variations of the lighting system II] are pos-
sible. In one variation (not shown), the user-operable mvitch
24 is replaced with a temperature sensor coupled to the input
5 of the micro-controller 20 for varying the conduction angle
pattern according to the ambient temperature. Alternately,
the programmable lamp controller 12 includes a plurality of
temperature sensors, each being sensitive to a different
temperature range, and being coupled to 11 respective input
of the micmoonlroller 20‘ With these variations, one colour
display is produced when Ihe ambient temperature falls
within one range and another colour display is produced
when the ambient temperature falls within a different range.

In another variation (not shown), each lamp 14 comprises
a pair of LED: with one of lhc LEDS being capable of
emitting white light and with the other of the LED: being
capable of producing a colour of light other than white. In
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still another variation, each lamp 14 comprises a LED
capable of proriucing three or more dificrent colours of light.
while in the variation shown in HG. lb, each lamp 14
comprises three or more di.tferenrl3.'-coloured LEDs. In these
latter two variations, the LEDs are connected such that when
current flows in one dr'.recI.ion one colour of light is
produced. and when current flows in the opposite direction
another mlnur of light is produced.

In yet another variation, shown in FIG. 1c, the program-
mable lamp controller 12 comprises two bidirectional
switches 22a, 22!: each connected to a respective output 21,
2.2 of the rnicroeontroller 20. The lamp assembly 11 com-
prises firsl and second strings 11a. 11b of series-connected
back-to-back-coupled LEDS Ha, lib, with each string 11a,
11b being connected to the AC voltage source 16 and to a
respective one of the bidirectional switches 22:, 22!). In this
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variation, each multi-coloured lamp 14 comprises one pair
of the back-to-back-coupled LEDs 14:2. 14!: of the first
string 11:: and one pair of the back-to-hack-coupled I.EDs
14a. 14b of the sewnd string 11b. with the LEDs of each
lamp 14 being inserted in a respective translucent omamen-
ta] bulb. As a result. the colour of light emanating [min each
bulb depends on the instantaneous ratio of the conduction
angles of the I_.EDs 1-in, 146 in both strings 11a, 11b.
Preferably, the outputs Z1, fl are independently operable to
increase the range of colour displays.

In a further variation, the programmable lamp controller
12 is similar to the programmable lamp controller 12 shown
in FIG. 1c, in that it comprises two bidirectional switches
22a, 22!: each connected to a respective independently-
operable output Z1, 2 of the microcontroller 2!]. However,
unlike the programmable lamp controller 12 shown in FIG.
1c, the lamp assembly 11 comprises first and second strings
lln, 11b of series-connected singlycoloured lamps 14. As
above, each singly-coloured lamp 14 of the first string 11a
is associated with a singly-coloured lamp 14 of the second
string 11!), with each associated lamp pair being inserted in
a respective translucent ornamental bulb. Turning to FIG.
2a, a variable-efiect lighting system according to a second
embodiment of the invention, denoted generally as 110. is
shown comprising a lamp assembly ]J1, and a program-
mable lamp controller 112 coupled to the lamp assembly 111
for setting the colour of light produced by the lamp assembly111.

The lamp amemhly 111 comprises a string of multi-
coloured lamps 114 connected in parallel with each other.
The multi-coloured lamps 114 are also connected in parallel
with an ACJDC converter 116 which is coupled to an AC
voltage source. Each lamp 114 comprises a bicoloured LED
having a first illuminating element for producing a firsl
colour of light, and a second illuminating element for
producing a second colour of light which is different Erom
the iltst colour, with the leads of each lamp 114 configured
such that when current [lows through one lead the first
colour of light is produced, and when current flows through
the another lead the second colour of light is produced. AS
shown in FIG. 23, preferably each bicoloured LED com-
prises first and second difl'erently-coloured LEDs 114a, 114.‘;
in series with a respective current-litniling resistor 118, with
the common cathode of the LEDs 114 being connected to
ground, and with the first illuminating element comprising
the lirst LED 114a and the second illuminating element
comprising the second LED ]14b_

The ACIDC converter 116 produces a DC output voltage
of a magnitude which is sulficient to power the lamps 114,
but which will not damage the lamps 134. Typically, the
ACIDC converter 116 receives 120 volts AC at its input and
produces an output voltage of about 5 volts DC.

The programmable controller 112 is also powered by the
output of the ACIDC converter 115 and comprises a micro-
controller 2|}, a first semiconductor switch 122 controlled by
an output 21 of the microcontroller 20, a second semicon-
ductor switch IB controlled by an output Z2 of the micro-
controller 20. and a user-operable switch 24 coupled to an
input S of the microcontroller 2.0 for selecting the colour
display desired. As discussed above, the user-operable
switch 24 may be eliminated if desired. in FIG. 2a, the
semimnductor switches 122, 123 are shown comprising
MOSFET switches. However, other semiconductor switches
may be uwd without departing from the scope of the
invention.

The first semiconductor switch 122 is connected between
the output of the ACIDC converter 116 and the anode of the
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firs! LED 1140 (through the first current-limiting resistor
1.13}, while the second semiconductor switch 123 is con-
uected between the output of the ACIDC converter 116 and
the anode of the second LED 114:5 (through the second
current-limiting resistor 118). However, the anodes of the
LEDs 114a, lltlb may becoupled instead to the output of the
ACIDC converter, with the first and semnd mmimnductor
switches 122, 123 being connected between the respective
cathodes and ground. Other variations on the placement of
the semiconductor switches 122. 123 will be apparent to
those skilled in the art.

As with the previously described embodiment, the micro-
controller 20 includes a non-volatile memory which is
programmed with preferably several conduction angle
sequences for setting the firing angle of the semiconductor
switches 122, 123 in accordance with the sequence selected.
ln this manner, the conduction angles of the LEDs 114a,
1145, and hence the ultimate colour display generated by the
lamps 114 can be selected.

The operation of the variable-effect lighting system 110 is
similar to the operation of the variable-cfi'cct fighting system
10. After power is applied to the AC./DC converter 116, the
microcontroller 20 begins executing itnrctions for imple-
menting one of the conduction angle sequences. Again,
assuming that the first conduction angle sequence, identified
above. is selected, the microcontroller 2|] issues a signal to
the first semiconductor switch 122, causing the first LED
1.144: to illuminate. After a predetermined period has
elapsed, the signal to the first semiconductor switch 122 is
removed, causing the first LED lllla to extirtguish. While
the LED 114:: is conducting current, the predetermined
period for the first LED 114:: is decreased in preparation for
the next cycle.

The microcontroller 20 then issues a signal to the second
semiconductor switch 123, causing the second LED llaib to
illuminate. After a predetermined period has elapsed. the
signal to the second semiconductor switch 123 is removed,
causing the second LED 1141: to extinguish. While the
second LED lltlrb is conducting current, the predetennined
period for the second LED 1145 is increased in preparation
for the next cycle.

With the above txnnduction angle sequence, it will be
apparent that the period of time each cycle during which the
first LED 114a illuminates will continually decrease, while
the period of time each cycle during which the second LED
Lldb illuminates will continually increase. Therefore, the
colour of light emanating from the lamps 1.14 will gradually
change from the colour of the first LED 1_l4a to the colour
of the sewed LED lldb, with the colour of limit emanating
Erom the lamps 114 when both the LEDs 1141:, 1141; are
conducting being determined by the instantaneous ratio of
the magnitude of the conduction period of the first LED 11-10
to the magnitude of the conduction period of the second
LED 1146.

Numerous variations of the lighting system 110 are also
possible. In one variation, each lamp l.l4compr-ises apair of
LEDs with one of the LEDs being capable ofemitting white
light and with the other of the LEDs being capable of
producing a colour of light other than white. In another
variation, each lamp 114 comprims a LED capable of
producing three or more diiferent colours of light, while in
the variation shown in FIG. 25, each lamp 114 comprises
three or more difierently-coloured I..EDs In these latter two
variations. the LEDs are connected such that when current
flows through one of the semiconductor switches one colour
of light is produced, and when current flows through the
other of the semiconductor switches another colour of light
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is produced. In yet another variation, shown in F10. 2c, the
programmable controller 112 includes a first pair of elec-
tronic switches 12211, 122!) driven by the output 21 of the
microcontroller 20, and a second pair ofelectronic switches
123a, 123b driven by the output 21 of the microcontroller 20
. Each pair of first and second LEDs 1.1442, 1145 ofeach lamp
114 are connected hack-to-hack, such that the lamps 114 and
the semiconductor switches 122, 123 are configured together
as an H-bridge. ab d.isc.'Ltsscd above, preferably the Etrst and
second [E05 1144:, 11-tlaproduce diflerent colours, althoughthe invention is not intended to be so limited.

Turning to FIG. 3, a variahleelfect fighting system
according to a third embodiment of the invention. denoted
generally as 210, is shown comprising a mulli-coloured
lamp 214, and a programmable lamp controller 112 coupled
to the cnulli-coloured lamp 214 for setting the colour of light
produced by the lamp 214. The multi-coloured lamp 114
comprises a hicoloured LED having a first illuminating
element for producing a first colour of light, and a second
illuminating element for producing a second colour of light
which is different l'.rom the first colour. As shown in FIG. 3,
preferably the first illuminating element comprises a red-
coloured LED 214:1, and the second illuminating element
comprises a green-coloured LED 21-lb, with the common
cathode of the LEDS 214:}, 214!) being connected to ground.
As discussed above, mulli-coloured LEDS andllor arrange-
mcnls of dilIerenl1y—ccloureI:| discrete LEDS andfor translu-
cent ornamental bulbs may be used if desired.

The programmable controller 212 is powered by a 9-volt
battery 216, and comprises a microcontrollcr 20, and a
user-operable switch 24 coupled to an input S of the micro-
controller 20 for selecting the colour display desired.
Altemately, for applications where space is at a premium,
the programmable controller 212 may be powered by a
smaller battery producing a smaller voltage. lfneccssary, the
smaller battery may be coupled to the programmable con-
troller 212 through a voltage amplifier. such as a DC-to-DC
converter. As discussed above. the usercperable switch 24
may also be eliminated if desired.

An output Z1 of the microcontroller 20 is connected to the
anode of the red LED 21411, and an output Z2 of the
microcontroller Zll is connected to the anode of the green
LED 2143. Since the lamp 214 is driven directly by the
rnicrocontrollcr 20, the variable-colour ornamental fighting
system 210 is limited to applications requiring only a small
number of lamps 214.

The operation at the variable-efiect lighting system 210
will be readily apparent from the foregoing discussion and,
therefore, need not be described.

'l‘uming now to FIG. 4, a night light 310 is shown
comprising the variable-efiect lighting system 110,
described above. but including only a single multi-coloured
lamp 114, a housing 34!] enclosing the programmable con-
troller LI} and the ACIDC converter 116, and a translucent
hulh 342 covering the lamp 11-1 and fastened to the housing
340. Preferably. the housing 340 also includes an ambient
light sensor SM connected to the microoontrollet 20 for
inhibiting conduction of the lamp 114 when the intensity of
ambient light exceeds a threshold.

In FIG. 5a, a jewelry piece 410, shaped asa ring, is shown
comprising the variable-ellcct lighting system 210,
described above, and a housing Mt] retaining the lamp 214,
the programmable controller 212, and the battery 216
therein. A portion 442 of the housing ‘Mil is translucent to
allow light to be emitted {tom the lamp 214. In FIG. 5a, a
key chain 510, is shown comprising the variable-colour
ornamental lighting system 210. and a housing 540 retaining
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the lamp 214, the programmable controller 212, and the
battery 216 therein. A portion 542 of the housing 540 is
translucent to allow light to be emitted from the lamp 21-3.
Akey clasp 544 is coupled to the housing 540 to retain keys.
Both the jewelry piece 410 and the key chain Slfl may
optionally include a user-operable input for selecting the
conduction anglc pattern.

The foregoing description of the preferred embodiments
is intended to be illustrative of the present invention. Those
of ordinary skill will be able to envision certain additions,
deletions andfor modifications to the dmcribed embodi-
ments without departing from the spirit or scope of the
invention as defined by the appended claims.

I claim:

1. A variable-effect lighting system comprising:
a lamp asumhly mrnprising a plurality of multi-coloured

lamps in parallel with a DC voltage source, each said
ntulli-coloured lamp comprising a first illuminating
element for producing a lirst colour of light, and a
second illuminating elemrtnt for producing a second
colour of light different Erorn the firsl colour; and

a programmable lamp controller coupled to the lamp
assembly for setting a conduction angle of each said
illuminating element according to at least one prede-
termined pattern, each said predetermined pattern being
stored in a memory of the controller, the lamp control-
ler including a first electronic switch coupled to the fitst
illuminating element and a second electronic switch
coupled to the second illuminating element.

2. The lighting system according to claim 1. wherein the
at least one pattern is selectable according to a user-operable
input to the controller.

3. The lighting system according to claim 1, wherein the
lamp controller includes a temperature sensor for selecting
the at least one pattern.

4. The lighting system according to claim 1. wherein each
said multi-coloured lamp comprises a pair of commonly-
coupled light-cmitting diodes, a lirst light-ernilling diode of
the light-emitting diodc comprising the first illuminating
element and a second light-emitting diode of the light-
emilting diode pair mmprising the second illuminatingelement.

5. The lighting system according to claim 4, wherein the
first and second electronic switches form an H-bridge.

6. Anight light comprising:
a lamp assembly comprising at least one multi-coloured

lamp in parallel with a DC voltage muroe, each said
multi-coloured lamp comprising a first illuminating
element for producing a first colour of light, and a
second illuminating element for producing a second
colour of light difiercnt Erom the firsl colour;

a programmable lamp controller coupled to the lamp
assembly for setting a conduction angle of each said
illuminating element according to at least one prede-
termined pattern, each said predetennined pattern being
stored in a memory of the controller, the lamp control-
ler including at first electronic switch coupled to the lirst
illuminating element and a second electronic switch
coupled to the second illuminating element; and

an AQTJC converter providing the DC voltage source.
7. The night light according to claim 6, wherein each said

predetermined pattern is selectable acu:-ruling to a user-
operable input to the controller.

8. The night light according to claim ti, wherein each said
multi-coloured lamp comprises a pair of commonlyaccupled
lightcmilling diodes, a first light-emitting diode oi the
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lightcmilting diode mmprising the first illuminating elev
ment and a second light-emitting diode of the light«ernitIing
diode pair comprising the second illunrinatirtg element.

9. The night light according to claim 6, wherein the
controller includes an ambient fight sensor for inhibiting
conduction of the illuminating elements when an intensity of
ambient light exceeds a threshold.

10. A jewelry piece comprising:
a lamp assembly comprising at least one rnulti-coloured

lamp in parallel with a DC voltage source, each said
multicoloured lamp comprising a. first illttnztinating
element for producing a first colour of light, and a
second illuminating element for produchig a second
colour ofliglrt diflerent from the lirst wlcur;

a. programmable lamp controller coupled to the lamp
assembly for setting a conduction angle of each said
illuminating element awarding to at least one prede-
termined pattern. each said predetermined pattern being
stored in a memory of the controller, the lamp connoi-
ler including a firsteleclronic switch coupled to the first
illuminating element and a second electronic switch
coupled to the second illuminating element; and

a DC power source for powering the lamp assembly and
the controller.

11. The jewelry piece according to claim 10. wherein each
said predetermined pattern is selectable according to a
user-operable input to the controller.

12. Thejewelry piece according to claim lll, wherein the
lamp controller includes a temperature sensor for selecting
the at least one pattern.

13. The jewelry piece according to claim Ill, wherein each
said rnulti-coloured lamp comprises a pair of commonly-
coupled light-emitting diodes, a first light-emitting diode of
the light-emitting diode comprising the first illuminating
element and a second light-emitting diode of the light-
emitting diode pair mmprising the second illuminatingelement.

14. A key chain comprising:
a lamp ammbly comprising at least one multi-coloured

lamp in parallel with a DC voltage source, each said
multi-coloured lamp comprising a first illuminating
element for producing a first colour of light, and a
second illuminating element for producing a second
colour of light dilierent from the first colour,

a programmable lamp controller coupled to the lamp
assembly for setting a conduction angle of each said
illuminating element according to at least one prede-
termined pattern. each said predetermined pattern being
stored in a memory of the controller, the lamp control-
ler including a first electronic switch coupled to the first
illuminating element and a second electronic switch
coupled to the second illuminating element;
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a DC power source for powering the lamp assembly and

the controller;
a housing retaining the lamp assembly, the controller and

the power source therein; and
retaining means coupled to the housing for retaining keys

therein.
15. The key chain according to claim 14, wherein each

said predetermined pattern is selectable according to a
user-operable input to the controller.

16. The key chain according to claim 14, wherein the
lamp controller includes a temperature semor for selecting
the at least one pattern.

17. The key chain according to claim 14, wherein each
said multi-oulorrmd lamp comprises a pair of commonly-
couplcd light-emitting diodes. a fir-st light—emitting diode of
the light-emitting diode comprising the first illuminating
element and a second Light-emitting diode of the light-
emitting diode pair comprising the second illuminatingelement.

18. A variable-effect lighting system comprising:
a lamp assembly comprising a plurality of multi-coloured

lamps in series with an AC voltage source and in series
with each other, the AC voltage source having a first
voltage phase and a second voltage phase opposite the
first phase, each said mulli-coloured lamp comprising a
firs! il.lLtmin.at.it:rg element for producing a firs: colour of
light during the first voltage phase, and 3. second
illuminating element for producing a second colour of
light different from the first colour during the second
voltage phase; and

a programmable lamp controller coupled to the lamp
assembly for setting a conduction angle of each said
illuminating element according to at least one prede-
termined pattern, each said predetermined pattern being
stored in a memory of the controller.

19. The lighting system according to claim 18, wherein
each said rnulti-coloured lamp composes a pair of light«
emitting diodes connected back-to-back, a first light-
emitting diode of the light-emitting diode comprising the
first illuminating element and a. second light-emitting diode
of the light-emitting diode pair comprising the second
illuminating element.

20, The fighting system according to claim 18, wherein
the at least one pattern is selectable according to a user-
operable input to the controller.

21. The lighting system according to claim 18. wherein
the lamp controller includes an ambient temperature sensor
for selecting the at least one pattern.
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