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AN IMPROVED STRUCTURE OF A COLOR CHANGEABLE SOFT -TUBE LIGHT 

BACKGROUND OF THE INVENTION 

The present invention relates to a decorative lighting device, and in particular to a 

color changeable tube light for simulating the effects of successive, even vivid and 

soft light beams of the neon light. 

The known tube light for simulating the effects of the neon light in provided with 

transversal through-holes in the core line and LEDs in the transversal through-bole -

Though me effects of successive, even, bright-coor and soft light beams of the neon 

in light are obtained, the effect of color changeable remains unavailable. In the PCT 

International Application No. PCT/0N2004/000634 filed by the present applicant, a 

fixing means for containing a red LED, a green LED and a blue LED and disposing in 

the transversal through-bole of the core line is not disclosed. If a tube light for 

simulating the effects of color changeable neon light is designed according to the 

Is above international application, a red LED! a green LED and a blue LED should be 

disposed into three parallel transversal through holesrespectively, and thus the 

spacing is obviously large, which goes against the scattering and homogenizing of 

light beams by the diffuser, color mixing and color changing. If the red LED! the green 

LED and the blue LED are simultaneously disposed in the transversal through-hole. 

�zo the three LEDs would he dislocated easily for lacking of fixing means, which goes 

against color mixing color changing and results in color unevenness of the emission 

light, and besides the structure is not compact and firm enough, the LED lead sire 

would be broken easily which lead to bad electrical connection. Therefore it is an 

object for the companies in this field to design a tribe light for simubahng the effects of 

25 successive, even vivid and soft light beams of the neon light which is capable to 

change the color and mix the colors of light beams, and is of compact and firm 

structure, and can be handed freely and cut off or extended if necessary. 

SUMMARY OF THE INVENTION 

so Having outlined the state of the phor an and its attendant shortages, it is an 

object of the present invention to provide a tube light for simulating the effects of 

successive, even, bright-color and soft light beams of the neon light which is capable 

to change the color and mix the colors of light beams, and is of compact and firm 

structure, and can be handed freely and cut off or extended if necessary. 

�l he above object of the present invention is achieved by the following technical 



I 
so]ucior]s: 

L) 
0 
N 

An improved color chanpence tube light, includes: 

core line the core has being formed of a strip with predetermined length produced by 

S extrusion molding of white opaque flexible plastic wherein four copper stranded wires are provided 

vertically in interval in one side portion of the crqss section of the strip, two longitudinal through-- 

sit  I mo los are provided at the middle port ion of the cross section of the strip, the copper stranded wire is of 
of 

the same length as that of the longitudinal through -hole, a slot is limed longitudinally on the upper 

side wall of the Longitudinal through-hole a plurality of transversal through -hole arc arranged at 

0 predetermined even intcrval along the longitudinal length of the strip, each of the transversal through- - 

hole pars! Ic I to the copper stranded wire is providing in the central of the strip, a reverse trapezom da] 

groove is provided on the upper side wall of the strip; 

a plurality of LIDS being connected in series with each other and with al least one current 

Ii i tin g resistor the two ends of the string of the serially connected UEUs being eLecica ELy connected 

5 to the copper stranded wires in the our line; 

a diffuser being a milky translucent object with the same length as the core line and with 

prcilcterrciiricd height and width and provided above the plurality of LEDs for scattering the Fight 

beams of the Ii: 

a eFadding layer with the same length as the core One, the cladding layer being formed of 

!0 white opaque flexible plastic by extt,jsion molding for wrapping the core line, the diffuser and the 

plurality of LEDs, the cladding layer being a semicircular surface simulating the tube light emitting 

surface 01 iron light, the cladding layer being formed integrally with the diffuser into one piece: 

wherein a unit is formed by disposing a red LED, spend ELDiand a blue LED ofthe pturislity 

of tEDs into a fixing means, a plurality of the units are connected in series and disposed in the 

25 plurality of tow smersal through -ho IC of the core line respectively  

The transversal through -hole is quadrate,  circular or el Ii ptica Fin shape. 

The gxh device est be a ba Tht bo, if standards, tinder or elUtcat in  shape. T(e box in 

to provided with an opening on the top and an opening at the bottoms, the opening at the bottom is 

slightly larger than that on the top. The be,’ is provided with a claw plath and a clasp key at the bottom 

for closing over the LIED. The box is provided with slots for leading out the LEt) lead wires on the 

to sides of the honom. The clasp plate is provided with a clapboard for supporting the led and 

se.paatiiig



the two LED lead wires 

With the present invention, the improved color changeable tube light is of the 

showing advantages: 

Due to the fact that a unit is formed by disposing a red LED  a green LED and a 

blue LED of the plurality of LEDs into a fixing means and a plurality of the units are 

disposed in the transversal through holesof the core line respectively the tube light 

is of compact and firm the structure and the LED lead wire is not broken easily, the 

electrical connection is stable, the three LEDs are not dislocated, the spacing 

between the three LEDS is small, which is benetcial for the color changing and 

� io mixing of the red, green and blue LEDs, so that the tube light according to the 

resent invention is of the effects of successive, even, brightt-color and Soft light 

beams and can be banded freely and cut off or extended it necessary. The changing 

and flashing of seven colors and the variety and floweriness of color can be obtained 

accordingly. 

Is 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG .I is a perspective view of a tube light according to an embodiment of the 

preSnt invention. 

FIG .2 is a cross-sectional view of the tube light shown in FIGI taking from 4A 

zo line. 

116.3 is a detailed view of the B  section at FIG I. 

FIG .4 is a schematic view of extrusion molding of a tube Light according to an 

embodiment of the present invention. 

F1Gli is a schematic principle diagram of optics of a tube light according to an 

15 embodiment of the present invention. 

FIG  is an exploded view of a quadrate box as the fixing means according loan 

embodiment of the present invention. 

FIG] is an assembly view of a quadrate boxes the fixing means according to an 

embodiment of the present invention. 

30 FIG .8 is a perspective view of the known tube light in the an  

FlG.9 is an example of using the tube light according to an embodiment of the 

present invention. 



DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG .1 FIG .2 and FIG.3, in the production process of an improved 

color changeable tube light, four copper stranded wires Ola, 01 In  Ole and Old pass 

through the molding hole not shown) of the extrusion molding machine, a strip with 

predetermined length made of white opaque flexible plastic such as PVC or plasu’c 

with other color is automatically and successively extruded. The strip is provided with 

a groove of reverse trapezoidal shape. The strip is the core line 02. In the middle part 

of the care line 02, two longitudinal through holes iSa and 18b are arranged 

horizontally at interval. The copper stranded wires Ola, 0Th Olc, Old and the 

10 lonqitudinai tFough holes ISa, lab extend longitudinally along the strip and have The 

same length as the core line 02. Slots IBIS  little are formed longitudinally on the 

Upper side wall of the longitudinal through holes 1 Ba, 18b respectively. 

Then, along the whole longitudinal length of the core line 02, a plurality of 

transversal through holes 03a, 03b, 03c, 03d, USa and USb parallel with the copper 

Us stranded wires Old. 0Th, (flc and Old are punched at even interval by automatic 

punching machine. The interval through holes are arranged in the middle part of the 

core line 02 on the side apposite to that of the copper stranded wires UI a, 0Th, 01 

and Old and parallel to the copper strands wires Ola, Olb. 01 c and Old. The 

punched lateral though holes on the core line are of at least one row, and may be two 

20 rows, three rows etc. The lateral through hole may be quadrate, circular or elliptical or 

’Ilier in shape. In this embodiment, thetranaversal through holes 03a, 03b. 03c. 03d 

are quadrate, and the other two rows of the lateral through holes use. OSb are round. 

LED bulb is of the good properties such as Low energy consumption, low 

temperature, high brightness and small size, and thus the spacing between the LEDs 

25 can be reduced to increase the number of LEDs per unit length so that the 

brightness of tube light can he improved safely, and it is possible to obtain the 

brightness which exceeds that of the glass neon light. Preferably, the LED bulb is 

elliptical or flat in shape and has a diameter or width of Dumb to 5mm. and the 

brightness of LED is around 200Mcd and the spacing between thetransversal 

Ill through holes 03a, 03b, 03c and 03d for containing the LEDs is only 1/2 inch. 

In the present invention, a unit is formed by disposing a red LED, a green LEO 

and a blue LED of the plurality of LEDs into a fixing means, a plurality of the units are 

connected in series and disposed in the plurality of transversal through-holes of the 

core line respectWey. The box s qt,adi mend or  elliptic in shape. As shown in 

13 FIG 6, FlG.7, the fixing means is preferably implemented in the form of the quadrate 

box 23, which can prevent the breaking of LED lead wire and enable the structure 

compact and firm. The quadrate box 23 is provided with an opening on the top 27 



and an opening at the bottom 28, the opening at the bottom 28is slightly larger than 

the opening on the top 27- A clasp plate 24 and a clasp key 25 for closing over the 

LED is provided at the bottom of the quadrate box 23- The clasp plate 24 is provided 

with a clapboard 26 for supporting the LED and separating the two LED lead wires. 

The box 23 is provided with slots 29 For leading out the LED lead wires on the two 

sides of the bottom, The LED bulb 04. that is the three LEDs of red, green and blue, 

is inserted into the quadrate box 23 via the bottom 28, and then the clasp plate 24 is 

covered, and thus the clapboard 26 exactly supports the LEDs and separates the two 

lead wires of LEDs. The lead wires 291 are guided out of the quadrate box through 

in the slots 29. The clasp plate 24 and the clasp key 25 snap together, so that the firm  

and compact structure is obtained and the breakirn of the two LED lead wires can be 

avoided, as shown in FIG 7. 

After the core line 02 is produced, the quadrate boxes 04a, 040, 04c and 04d 

each of which contains the three LEDs of red, green and blue are connected In series 

is according to the color, that is. red LEDs are connected with each other into one route. 

green LEDs are connected with each other into one route, and blue LEDs are 

connected with each other into one route. At least one current limiting resistor 06 is 

connected in senes with the LEDs. The quadrate boxes 04a, 041h, 04c and 04d are 

inserted into the quadrate transversal through-holes 03a, 03b, 03c, 03d of the core 

20 line 02 respectively in sequence. Two round transversal through holes GSa, 05b for 

containing the wires connecting the LEDs or the serially connected current limiting 

resistor 06 are arranged between two quadrate transversal through holesThe lead 

wires 291 of the LEDs 04 and the connection wires thereof are disposed in the 

I longitudinal through holes iSa, iBb via the slots ISle and 181 b. After the LED string 

is inserted Into the core line 02, the lead wires 07 of the head and of the LED string 

are connected to the copper stranded wires Ola. Olb, 01; and the other end of the 

LED string is connected to the copper stranded wire Old, so that three loop are 

formed, as shown in FIG, 3. 

As shown in FIG B. the known tube light is formed of a core line 120 covered with 

10 a diffuser 180 and a light shield layer 190. The copper stranded wires 1 ba. It 0b are 

provided up and down on one side of the cross section of the core line 120 at interval 

arid the LEDs 140a, 140b are provided on the other side opposite to the copper 

stranded wires 110a, 1101). The LEDs 140a. 140h. the connection wire ISO and the 

current limiting resistor 160 are inserted into the transversal through holes 130a, 

33 13013, 130c and 130d of the core line 120- The fixing means is not used, and the 

LEDs 140a, 140b are inserted into the transversal through -holes directly. 

After the above LED string is completely inserted into the core line 02, the core 



line 02 is pulled through the molding hole I7 of the extrusion molding machine 16, as 

shown in FIG 4, a cladding layer 14 with the same length as the core line 02 for 

covering the core line 02 is formed automatically by extrusion molding of flexible 

plastic 19. The diffuser which is a milky translucent object is automatically and 

S successively extruded integrally with the cladding layer 14- The diffuser is of the 

same length as the cladding layer 14- Thai is, when the core line 02 passes through 

the extrusion molding machine, the diffuser 08 is formed above the core line 02, the 

cladding layer 14 is formed below the core line 02 and the diffuser 08 and the 

cladding layer 14 are extruded simultaneously in one piece by extrusion molding. The 

to plastic 19 for molding the diffuser 08 and the cladding layer 14 is milky translucent 

flexible plastic normally PVC- The diffuser 08 is above the LED bulb 04 and is 

semi circular surface 10 for simulating the tube light emitting surface of neon light. 

The diffuser 08 above the core line 20 is 14mm in height and 21mm in width, as 

shown in FIG.2-

It is known to the skilled in the art that when the core line 02 passes through the 

molding hole 17 of the molding machine 16 the diffuser 08 should be disposed on 

right above the LEO bulb 04 in the core line 02. that is, the LED bulb 04 should be 

disposed on right below the diffuser 08 and close to the midline of the diffuser 00. 

Because the core line 02 is made of opaque plastic, the emission light of LEO will 

10 riot penetrate the two side walls of the core line 02 after the LEDs are disposed in the 

quarirate transversal through-boles of the core line- The opaque core line 02 

performs the function of shielding the emission light from the sides of LEDs 04, so 

that light beams are only emitted from the top of the LEDs 04 and then emitted 

outwards through the diffuser OS, 

The diffuser 08 of the improved color changeable tube light according to the 

present invention is a milky translucent or foggy translucent object, and normally 

made of milky flexible PVC or Acrylic by extrusion molding- The width and height of 

the diffuser 08 is correlative to the brightness and the irradiation angle of LEDs in the 

core line- The height and width of the diffuser may be larger if the brightness and the 

50 irradiation angle of LEDs is large, In contrary, the height and width of the diffuser 

should be smaller if the brightness and the irradiation angle of LEDs are small- The 

larger the width and height of the diffuser the more Loss in brightness, and the better 

in eliminating the appearance of the spat light source. In contrary, the smaller the 

width and height of the diffuser, the weaker in eliminating the appearance of the spot 

35 light source, and the higher in brightness. It is preferred to the present invention that 

the diameter or the width of a LED is 3Smni, the brightness of LEO is around 

200101 the irradiation angle of a LED is 45 degree, and the spacing between the 



quadrate lateral through holes on the core line 02 for Containing the quadrate boxes 

of LEDs is 1/2 inch- The diffuser 08 is of a height H of 14rnni and a width L of 27mm, 

as shown in FIG .2. The emission light of LED is diffused and refracted by the diffuser 

08, and the light beams of LED 04a, 04b, 04c, 04d overlap at edge sections, for 

example the emission light beams of LED 01 04c overlap at section 121 so that 

the brightness at edge sections of LEDs is enhanced and nearly equivalent to that at 

central sections of LEDs! as shown in FIG. 5� Therefore the appearance of tube light 

according to the present invention has the effect of successive and even light beams 

similar to that of the neon light. 

in After the above-mentioned cladding layer is formed, the copper stranded wires 

ala, 01 b. 01 C, Old should be electrically connected to the power supply wire 11 and 

a plastic casing is provided for protecting the electrical connection, and thus a 

connector 12 is formed! as shown in FIG1. Meanwhile, a plastic casing, that is, a tail 

plug 13 for encapsulating the copper stranded wire and the electrical connection wire 

thereof is formed on the end of the above mentioned core line 02 and the cladding 

layer 14- It is known to those skilled in the art that a plurality of methods for 

implementing the electrical connection and the plastic casing for protecting the 

electrical connection have been available� 

The structure of the core line of the improved color changeable tube light 

zo according to the present invention is shown in FIG.1 � FIG ,2 and FIG � The core line 

02 is provided with a groove on the side facing the top of the LED bulb 04, and the 

groove is reverse trapezoidal in shape. The two inclined surfaces of the trapezoid 

concentrate and reflect the light beams emitted by the LEDs 04 in the core line 02, so 

that it appears from the above of the semi -circular surface that the brightness is 

25 higher and he effects at successive, even, bright-color light beams are belier. In 

addition a layer of phosphor may be provided on each of the inclined surfaces of the 

groove in the core line 02 so as to obtain a more flowery appearance of light beams, 

As shown in FIGa a light board displaying the word OPEN is formed by using 

the into lights according to the present invention, which simulate the neon light, 

30 During the assembly, the tube lights are cut off and bended so as to form the word 

�OPEN ’� and the tube lights are fixed to a board 31 by fixing means such as clamps 

30, Therefore the improved color changeable tube light of the present invention is of 

simple structure, and can be easily assembled, and is sate and reliable- Meanwhile it 

is seen from the above of the semi -circular surface 10 that the tube light is of 

35 successive and even light beams, and the light beams from the sides of LEDs are 

shielded by the opaque core line so as to enable the word pattern formed by the tube 

light of the present invention to have the effects of light beams of neon light, and the 



color chanting and the color mixing to obtain various effects are available. 

0 
Cl 

� 

A detailed description of one or more preferred embodiments of the itsvenlhut is 

provided above along with accompanying figures that illustrate by way of example the principles of 

the invention. While the invention is described in connection with such embodiments, it should be 

sndentood that the invention is not limited to any enibodiment. On the contrary, the scope of the 

invention is limited only by the appended elsims and the invention encompasses numerous 

alteniativos, modifications and equivalents. For the purpose of example, nunterous specific details are 

set forth it, the descriplion above in order to provide a thorough understanding of the present 

in invn,N,. The prese,,I invention may he practiced according to the claims without tome or all of these 
If 

specific detni It. For the purpose of clarity. balanced material that is known in ho technical fall 

rN related to the invention hat not been described in detail so that the present invention is not 

unnecessarily obscured 

.5 throughout this specification and the claims that follow unless the context requires otherwise, 

the words comprise and include and variations such as comprising and ’including will be 

undersiood to imply the inclusion of a stated integer or group of integers but not the exclusion of any 

other integer or group of integers. 

The reference to any prior an in this specification is not, and should not be taken as, an 

acknowledgment or any Ibris, of suggestion that such prior on forms part of the colil iii on general 

knowledge of the technical field. 



TIII7CLAIMS DEFINING THE INVENTTON AREAS FOLLOW. 

- An improved color changeable tube light, including: 

a core line, the core line being formed of a strip with predetermined length produced by 

extrusion molding of while opaque flexible plastic, wherein four copper stranded wires are provided 

vertically in interval in one side portion of the cross section of the strip, two Ion g ’lid intl through-

halos arc provided at the middle porter, of the cross section of the strip, the copper stranded wire is of 

the same length as that of the longitudinal through hole, a slot is formed longitudinally on the upper 

side will of the longitudinal through hole, a plurality of transversal through hole are arranged at 

predetermined even interval along the longitudinal length of the strip, each of the transversal through -

hole parallel to the copper stranded wire is providing in the central of the strip, a reverte irapei.oidal 

groilve is provided on the upper side wall if the strip; 

A Plurality of LEDs being connected in series with each other and went at least one current 

lii!iiting resistor, the two ends of pro string ofthe serially connected LEDs being electrically connected 

to IF, eopper stranded wires in the core line; 

R diffuser being a milky translucent object with the same length as the core line and with 

predetermined height and width and provided above the plurality of LEDs for scattering the light 

beams of the Lit) 

I cladding layer with the same length as the core line. the cladding layer being fbnneil of 

white opaque II e ib Ic pie by vamoose molding for wrapping the core low, the diffuser and tile 

plitralrty of LUE. the cladding layer being a semicircular surface simulating the tube light emitting 

surface of neon light, the cladding layer being formed integrally with the diffuser into one piece; 

wherein a unit is formed by disposing a red IED, a proved LED and a blue LED of the plurality 

of l.,l.:l)s into a fixing means, a plurality of the units are connected in series and disposed In the 

Pilot I rv of transversal through holeof the core line respectively  

2.� The improved color changeable tube light of clam, I, wherein the transversal through -hole is 

quadrate, circular or elliptical in shape. 

30 3. 1 he improved color changeable tube light of claim I � wherein the fixing device is a box. 

4. The improved color changeable tube light of claim 3, wherein the box is quadrate, circular or 

elliptical in shape. 

35 5. The improved color changeable tube light of claim 4, wherein the box is provided with an 

shortage on the top and an opening at the bottom, the opeaing at the xsttom is slightly larger than that 

on the top. 

0 



6. lie i ni proved color changeable tube Ii gut of ci sin 4 wherein the box is provided with a ianI, 

CD plate and a cisap key at the bottom for closing over the LED. 
(N 

7. The improved color changeable tube light of claim 4, wherein the box is provided with slots 

S for leading out the LED wires on the two sides ofibe bottom. 

CX) S. The improved color changeable cube light of claim 6, wherein the clasp place is provided no 
in 

a clapboard for supponing the [El) and separating the two LET) lead 
wirtson 

0 9. An improved color changeable tube light as claimed in claim I, substantially as herein described 

with reference to the accompanying drawings. 

to 

An improved color changeable tube light substantially as herein described with reference to any 

one ofihe embodiments of the invention illustrated in the accompanying drawings. 
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