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DESCRIPTION
FIELD OF THE INVENTION

[0001] This invention relates to a 360-degree LED light-emitting flame lamp assembly 
according to claim 1 that is capable of simulating a flame shaking effect.

BACKGROUND OF THE INVENTION

[0002] With the development of technology, LEDs continue to gain wider applications. Squares, 
gardens, and the like can be made more lively with colorful lights emitted by various floodlights 
including LED street lights, garden lights, etc. Different colour tones can bring different render 
effects to the surrounding environment.

[0003] In addition to lighting effects, some lamps also have decorative effects. Within the many 
different forms of lamps, there exists a kind of flame lamp assembly that is capable of 
simulating the leaping and flickering of burning flames. A traditional flame lamp assembly 
employs a lit quartz light bulb and a red silk ribbon that is blown by a fan. The light bulb shines 
onto the red silk ribbon, giving the lamp the look of a burning flame. However, due to the 
presence of the fan, noises are unavoidable, and power consumption is increased. These 
lamps are limited to indoor use and are not environmentally friendly.

[0004] US 5 379 200 A issued to Echard provides a portable electric lantern apparatus. The 
portable electric lantern apparatus includes a base assembly which includes a housing portion, 
a lamp-supporting portion supported by the housing portion, and a light-diffuser-retaining 
portion supported by the lamp-supporting portion. A lamp assembly is supported by the lamp­
supporting portion of the base assembly. The lamp assembly utilizes a lamp that includes a 
bulbous bottom portion and pointed top portion such that the lamp resembles a flame. An 
illumination modulation assembly is placed in an electrical circuit between the lamp and the 
electrical power source. The illumination modulation assembly includes both a circuit 
interrupter for causing illumination from the lamp to flicker in simulation of a flame and a 
dimmer assembly for dimming illumination provided by the lamp. As a result, the prior art 
disclosed in US005379200A are suited for simulating a very small flame since it utilizes only a 
lamp. Moreover, in Echard, due to flame simulating is realized by illumination from the lamp to 
flicker, shape of the flame is limited as flicking type.

[0005] CN 101 603 661 A issued to Lan provides a flame lamp assembly with switching mode. 
The flame lamp assembly with switching mode comprises a lamp head, the bottom case and 
LED arrays; a circuit board is provided in the bottom case. The LED arrays includes a plurality 
of LEDs. The circuit board includes a PCB board, serial interfaces respectively assembled 
therewith, an intelligent control system CPU and a memory. The flame lamp further includes a 
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LED driver and a programmable switch for switching between flame mode and lighting mode; 
one end of a data cable is plugged into a serial interface and the other end is assembled with 
the programmable switch; programs for flame mode and lighting mode are stored in the 
memory; the programmable switch, the LED arrays and the memory are respectively 
connected with the intelligent control system CPU. Switching between the flame mode and the 
lighting mode can be realized for the flame lamp assembly. Lan simulates a flame by the LED 
arrays, but Lan needs to transmit time series data from the memory to the LED arrays by SPI 
serial communication mode and convert the series data into parallel signal for supplying power 
for each said LED, which has the disadvantage of complex process. On the other hand, 
multiple shift registers are needed for converting the time series data into the parallel signals in 
Lan, making it costly to simulate a flame. EP 2799758 A1 discloses another known LED lamp 
emitting light almost omnidirectionally.

SUMMARY OF THE INVENTION

[0006] The present invention provides a 360-degree light-emitting flame lamp assembly 
according to claim 1 that is free of noise, has reduced power consumption and is suitable for 
indoor and outdoor use.

[0007] The technical solution of the present invention is a flame lamp assembly, comprising a 
lamp shade and a light source disposed inside the lamp shade, the light source comprises a 
lamp shell and a base provided at one end of the lamp shell, a lamp cap is provided on the 
base, a lamp board holder which is one rectangular frame or two or more rectangular frames is 
provided inside the lamp shell, the lamp board holder is wrapped with a cylindrical or 
polyhedral shaped LED circuit board, a plurality of LED bulbs are arranged on the LED circuit 
board, the LED circuit board, a control circuit board, a power supply and the lamp cap are 
consecutively electrically connected, the control circuit board comprises a controller, the 
controller is connected to a filter module and a voltage regulator stabilizer which are both 
connected to the power supply, and a PWM (Pulse Width Modulation) driving circuit which is 
connected to the LED circuit board, the controller sends timing signals to the PWM driving 
circuit, the PWM driving circuit outputs PWM signals according to the timing signals received, to 
control the on/off and blinking of the LED bulbs, in order to achieve a flame-like effect.

[0008] Preferably, the LED bulbs are arranged in a wavy shape on an upper part of the LED 
circuit board, and the LED bulbs are arranged in a matrix on middle and lower parts of the LED 
circuit board; when the upper, wavy-shape arranged LED bulbs are all or successively lit, a 
flame-tip shape is formed; when the middle and lower, matrix-arranged LED bulbs are all lit, 
shape of a main flame body is formed.

[0009] Preferably, the PWM driving circuit includes a PWM modulation circuit that is connected 
to the controller and an IC (Integrated Circuit) driving unit that is connected to the PWM 
modulation circuit, the IC driving unit is connected to the LED circuit board.
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[0010] Preferably, said controller is further connected to an infrared receiving module and a 
DMX (Digital Multiplex) input module.

[0011] Preferably, the infrared receiving module comprises an infrared receiving head, said 
infrared receiving head is connected to an IO (input/out) port of the controller via a pull-up 
resistor to stabilize signal.

[0012] Preferably, the DMX input module comprises a signal-stabilizing DMX driver IC and an 
anti-jamming protection circuit.

[0013] Preferably, the lamp shell is a cylindrical-shaped hollow shell with two open ends, the 
base is provided at one open end of the lamp shell, and a top cover is provided at the other 
open end of the lamp shell.

[0014] According to the invention, the lamp board holder is one rectangular frame or two or 
more rectangular frames.

[0015] Preferably, the lamp board holder is provided with an opening on the side of its frame 
corresponding to the base, a wire connecting the power supply and the lamp cap is passed 
through the opening, or the power supply is mounted at the opening.

[0016] Preferably, the LED circuit board is a flexible LED circuit board, said flexible LED circuit 
board is wrapped around and fixed to the lamp board holder.

[0017] As a result of the above-mentioned solution, the 360-degree LED light-emitting flame 
lamp assembly of the present invention has a multi-directional flame jumping effect when 
viewed from 360 degrees sideways through the lamp shade. This is achieved through the 
control of the on/off and blinking of the LED bulbs on the cylindrical or polygonal LED circuit 
board in a certain time sequence. The flame effect is formed by means of light emission of the 
light source, so the use of devices such as fans and ribbons are avoided. Therefore, the 
objective of creating a flame lamp assembly that is free of noise, has reduced power 
consumption and is suitable for both indoor and outdoor use is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is a schematic view of a lamp shade according to an embodiment of the present 
invention.

Figure 2 is an exploded view of a light source according to an embodiment of the present 
invention.

Figure 3 is a schematic view of a control circuit board module according to an embodiment of
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the present invention.

Figure 4 is a schematic view of an LED circuit board according to an embodiment of the 
present invention.

Figure 5 is a schematic view of a circuit layout of an LED circuit board according to an 
embodiment of the present invention.

Figure 6 is a schematic view of a lamp board holder according to an embodiment of the 
present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0019] As shown in figure 1-6, a 360-degree LED light-emitting flame lamp assembly 
comprises a lamp shade 1 and a light source 2 disposed inside the lamp shade 1. The lamp 
shade 1 includes a styling frame and a light-transmitting portion enclosing the styling frame. 
The light-transmitting portion may be transparent or frosted. It is preferable to use a frosted 
light-transmitting portion to scatter light, providing a soft and natural flame effect. As shown in 
figure 2, the light source 2 comprises a lamp shell 201 and a base 202 provided at one end of 
the lamp shell 201. A lamp cap 203 is provided on the base 202. A lamp board holder 204 is 
provided inside the lamp shell 201. The lamp board holder is wrapped with a cylindrical or 
polyhedral shaped LED circuit board 205. A plurality of LED bulbs 206 are arranged on the 
LED circuit board 205. The LED circuit board 205, a control circuit board 207, a power supply 
208 and the lamp cap 203 are consecutively electrically connected. As shown in figure 3, the 
control circuit board 207 comprises a controller 301, the controller 301 is connected to a filter 
module 302 and a voltage regulator stabilizer 303 which are both connected to the power 
supply 208, and a PWM driving circuit 304 which is connected to the LED circuit board 205. 
The controller 301 sends timing signals to the PWM driving circuit 304. The PWM driving circuit 
304 outputs PWM signals according to the timing signals received to control the on/off and 
blinking ofthe LED bulbs 206, achieving a flame-like effect.

[0020] Figure 5 is a schematic view of a circuit layout of an LED circuit board according to an 
embodiment of the present invention. In order to more vividly simulating the leaping and 
flickering of flames, as shown in figure 4, the LED bulbs 206 are arranged in a wavy shape on 
an upper part of the LED circuit board 205, and are arranged in a matrix on middle and lower 
parts of the LED circuit board 205 in this embodiment. When the upper, wavy-shape arranged 
LED bulbs 206 are all or successively lit, a flame-tip shape is formed; when the middle and 
lower, matrix-arranged LED bulbs 206 are lit, shape of a main flame body is formed.

[0021] Regarding detailed module design, in the present embodiment, the PWM driving circuit 
304 includes a PWM modulation circuit 3041 that is connected to the controller 301 and an IC 
driving unit 3042 that is connected to the PWM modulation circuit 3041. The IC driving unit
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3042 is connected to the LED circuit board 205.

[0022] After the above-mentioned module design, the lighting control ofthe LED circuit board 
can be achieved according to the preset time sequence ofthe controller. In practice, the ability 
to further adjust the lighting effect is usually required. To achieve this objective, the controller 
301 is further connected to an infrared receiving module 305 and a DMX input module 306 in 
the present embodiment.

[0023] Regarding the design ofthe infrared receiving module 305 and DMX input module 306, 
to further stabilize signal transfer, the infrared receiving module 305 comprises an infrared 
receiving head in the present embodiment. The infrared receiving head is connected to an IO 
port of a CPU via a pull-up resistor to stabilize signal. The CPU acts as the controller 301. The 
DMX input module comprises a signal-stabilizing DMX driver IC and an anti-jamming protection 
circuit.

[0024] Regarding the detailed structure design of the lighting source, in the present 
embodiment, the lamp shell 201 is a cylindrical-shaped hollow shell with two open ends. The 
base 202 is provided at one open end of the lamp shell 201, a top cover 209 is provided at the 
other open end of the lamp shell 201. The lamp shell 201, the base 202 and the top cover 209 
constitute an external structure of the light source. A hollow interior of the lamp shell 201 is 
employed for the mounting of the lamp board holder 204, the LED circuit board 205, the 
control circuit board 207 and the power supply 208.

[0025] In the present embodiment, as shown in figure 6, the lamp board holder 204 is a 
rectangular frame. In practice, it is also possible to make the lamp board holder 204 into other 
three-dimensional frame shapes, such as cylindrical shapes (not part of the invention), frame 
shapes cross-formed by two or more rectangular frames, and the like (not part of the 
invention).

[0026] In the present embodiment, the lamp board holder 204 is provided with an opening 210 
on the side of its frame corresponding to the base 202. A wire connecting the power supply 
208 and the lamp cap 203 is passed through the opening 201, or the power supply 208 is 
mounted at the opening 210.

[0027] In the present embodiment, the LED circuit board 205 is a flexible LED circuit board. 
The flexible LED circuit board is wrapped around and fixed to the lamp board holder 204.

[0028] The above description is only a preferred embodiment of the invention, and is not 
intended to limit the scope of the invention. The scope of the invention is defined by the 
subject-matterofthe appended claims.
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Patentkrav

1. Lysemitterende LED-flammelampeanordning, omfattende en lampeskærm (1) 

og en lyskilde (2) anbragt inden i lampeskærmen (1), hvor lyskilden (2) omfatter 

en lampeskal (201) og en base (202) tilvejebragt ved en ende af lampeskallen 

(201), en lampefatning (203) er tilvejebragt på basen (202), en lampepladeholder

(204) , som er én rektangulær ramme eller to eller flere rektangulære rammer, er 

tilvejebragt inden i lampeskallen, lampepladeholderen (204) er omviklet med en 

cylindrisk eller polyhederformet LED-kredsløbsplade (205), en flerhed af LED- 

pærer (206) er anbragt på LED-kredsløbspladen (205), LED-kredsløbspladen

(205) , en styringskredsløbsplade (207), en strømforsyning (208) og 

lampefatningen (203) er sekventielt elektrisk forbundne, styringskredsløbspladen 

(207) omfatter en styringsenhed (301), styringsenheden (301) er forbundet til et 

filtermodul (302) og en spændingsregulatorstabilisator (303), som begge er 

forbundne til strømforsyningen (208), og et PWM-driftskredsløb (304), som er 

forbundet til LED-kredsløbspladen (205), styringsenheden (301) sender 

taktsignaler til PWM-driftskredsløbet (304) og PWM-driftskredsløbet (304) udlæser 

PWM-signaler ifølge de modtagne taktsignaler til at styre tænd/sluk og blinken af 

LED-pærerne (206) for at opnå en flammelignende effekt.

2. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor LED-pærerne

(206) er anbragt i en bølget form på en øvre del af LED-kredsløbspladen (205), så 

de danner en flammespidsform; LED-pærerne (206) er anbragt i en matrix på 

midterste og nedre dele af LED-kredsløbspladen (205), så de tager form af et 

hovedflammelegeme.

3. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor PWM- 

driftskredsløbet (304) inkluderer et PWM-modulationskredsløb (3041), der er 

forbundet til styringsenheden (301) og en IC-driftsenhed (3042), der er forbundet 

til PWM-modulationskredsløbet (3041), idet IC-driftsenheden (3042) er forbundet 

til LED-kredsløbspladen (205).

4. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor 

styringsenheden (301) er yderligere forbundet til et infrarødt modtagelsesmodul 

(305) og et DMX-indgangsmodul (306).
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5. Lysemitterende LED-flammelampeanordning ifølge krav 4, hvor det infrarøde 

modtagelsesmodul (305) omfatter et infrarødt modtagelseshoved, idet nævnte 

infrarøde modtagelseshoved er forbundet til en IO-port af styringsenheden via en 

pull-up-modstand til at stabilisere et signal.

6. Lysemitterende LED-flammelampeanordning ifølge krav 4, hvor DMX- 

indgangsmodulet (306) omfatter en DMX-driver IC og et beskyttelseskredsløb 

mod forstyrrelser.

7. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor lampeskallen 

(201) er en cylinderformet hul skal med to åbne ender, basen (202) er 

tilvejebragt ved en åben ende af lampeskallen (201) og et øvre dæksel (209) er 

tilvejebragt ved den anden åbne ende af lampeskallen (201).

8. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor 

lampepladeholderen (204) er tilvejebragt med en åbning (210) på siden af dens 

ramme svarende til basen (202), en tråd, der forbinder strømforsyningen (208) 

og lampefatningen (203), er ført gennem åbningen (210) eller strømforsyningen 

(208) er monteret ved åbningen (210).

9. Lysemitterende LED-flammelampeanordning ifølge krav 1, hvor LED- 

kredsløbspladen (205) er en fleksibel LED-kredsløbsplade, idet nævnte fleksible 

LED-kredsløbsplade er viklet rundt om og fastgjort til lampepladeholderen (204).
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DRAWINGS

Figure 1
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Figure 2
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Figure 4
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Figure 5
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Figure 6


