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diffusion sheet 12, the first prism sheet 14, the second prism sheet 16 and the second 

diffusion sheet 18 in a thickness of 0.03 to 0.2 g/m2 
•. 

· ... The method of forming a coating film of a~ aqueous solution: of a water-soluble 

· antistatic agent and a fluorine surfactant on the light diffusion sheets 12;18 and the prism 

5 sheets 14, 16 is not particularly limited. Various methods such as an application 
. . 

. method using a brush, a dipping method, a spraying method and ari aerosol spraying 

method may· be used. Of these, an aerosol spraying method, .in particular, an aerosol 

spraying method in which mist is generated using an ultrasonic oscillator is most 

preferred because optical properties and appearance can be.maintained. The .aerosol 

1 O · spraying. ~ethod· provides excellent wetting properties on the surface ·of light diffusion 

sheets ~2, ,18 and the prism sheets 14, 16. Since particles spread into a thin -film without 

agglpmeration, an extremely thin and uniform coating film can be. easily formed on both 

sides of the sheet substantially .simultaneously even in the case of light diffusion sheets 

12, 18 and prism sheets 14, 16 of various surface shapes only by subjectin~ them to 

15 aerosol spraying .. A_known aerosol spraying method is used as the aerosol.spraying 

. method. 

The water-:soluble ~ntistatic agent to be used is a water-soluble antis~atic agen_t · 

generaily used f?r preventing el~ctrostatic charge of s:vnthetic resin. Exc,Ullples thereof 

include cationic_ antistatic agents such as lauryltrimethylammonium chloride, 

20 · stear)'.ltrimethylammonium chloride, lauryldiethanolamine and stearylamine 

hydrochloride, anionic antistatic agents such as diethanolamine alkylphospliate, . 
. . 

pota~sium alkylphosphate and alkylbenzenesulfonate and nonionic antistatic agents such 

as polyoxyethylene glycol monooleate and polyethylene sorbitan monooleate. Of these, · 

.. cat~onic -antistatic_agents are particular~y preferably used. ·. For preventing static charge 

25 in optical sheets such as -light diffusion sheets and prism sheets, sufficient anti-static 

effects can be produced when the water-soluble antistatic agent is a cationic antistatic 

agent even if the coating film has a thin film thickness. 

Examples of fluorine surfactants include fluoroalkyl carboxylates (alkali metal 

salts, alkaline earth metal salts, amine salts), perfluoroalkyl carboxylates, fluoroalkyl 

30 phosphate ester salts, perfluoroalkyl phosphate ester salts, polyoxyethylene 

perfluoroalkyl phosphate ester salts, perfluoroalkyl sulfate ester salts, polyoxyethylene 

perfluoroalkyl sulfate ester salts, perfluoroalkylsulfonamide derivatives, 
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perfluoroalkylamine salts, per:huoroalkyi quaternary ammonium salts, 

pert1uoroalkylimidazolidine derivatives, perfluoroalkylbetaine, pol yoxyethylene 

perfluoroalkylphenol, polyoxyethylene perfluoroalkylarnine and 

pert1uoroalkylcarboxylic acid sorbitan ester. 

5 Specific ex.amples of such surfactants include sodium i6-fluorohexadecyl 

c~boxylate, perfluorooctylcarboxylic acid N,N-diethanolamine, sodium perflu<;>rodecyl 

phosphate ester, sodium perfluorooctyl phosphate es~er, polyoxyethylene sodium 

perfluorooctyl phosphate ester, N-polyoxyethylene-N-ethyl perfluorooctylsulfonamide, 

N,N:-di(polyoxyethylene) perfltiorooctylsulfonamide, N-polyoxyethylene-N-butyl 

10 ·perfluorodecylsulfonamide, N-polyoxyethylene-'-N-ethyl perfluorooctadecylsulfonamide, · 

perflq.oroqctadecyl-N-ethyldimethylammonium salt, 

perfJ.uorododecyltrimethylammonium salt, perfluorooctadecylbetaine, polyoxyethylene 

perfluorooctyl ether, polyoxyethylene perfluorooctadecenyl ether, polyoxyethylene 

perfluorohexylanrine and perfluorododecyl carboxylk acid sorbit~ ester. . These may · 

1.S be used alone or in. combination of two or more. 

The film thickness of the coating film containing a water-soluble antistatic agent · 
. \ 

and a fluorine surfactant may be adjusted .according to the concent:ration of the 

. water-soluble an1::1.static agent and the fluo.rine surfactant in the aqueous solution or 

. coating conditions· such as treating time. · By adjusting the thickness to 0.03 to 0.2 g/m2 

20 . · after .~rying, anti-static effects can be given to optical sheets such as diffusion sheets. and 

prism sheets·.· Further, in the secondary processing in which optical sheets are comqined · 

by bonding described later, the bonded surface is not separated in usual handling. ·1n 

other words, a coating film containing not only a water-soluble antistatic agent but-also a 

fluorine.surfactan! produces anti-static ~ffects, and also·prevents decreaseiri.the ,:1.dhesion 

25 strength caused by the antistatic agent and improves adhesiveness. In short, the fluorine 

surfactant produces wettability and thus prevents decrease in adherability of films due to 

the antistatic agent without damaging anti-static effects. Herein, the thickness of the 

coating film is set at 0.03 to 0.2 g/m2
, because not only anti-static effects but also 

wettabtlity cannot be obtained when the coating film is thinner than 0.03 g/m2
, and also 

30 because optical properties and appearance are affected by visible light when the coating 

film is thicker than 0.2 g/m2
• 
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Such a coating film is formed by forming a coating film of an aqueous solution, 

containing a water-soluble antist'1:tic agent and a :fluorine surfactant using device f?r 

forming a coating film P, P ... and then drying. Drying may be performed by a known 

method such as air drying at room temperature, allowing to stand under a predetermined 

5 temperature condition or spraying of warm air. 

Y AG laser irradiation al?paratuses and semiconductor laser irradiation 

apparatuses with a wavelength of 355 to 1064 nm and carbon dioxide gas laser 

irradiation apparatuses ~ith a wavelength of 9 to 11 µm can be used as a la.ser irradiation 

app8:I"atus including the laser head 24. The mode of oscillation may be continuous 

10 oscillation or pulse oscillation, but when welding is almost simultaneously performed 

with cuttin_g, spotting by.pulse oscillation is preferred because appearance upon finish is _ 

good.·.· 

The output and the frequency require~ for performing cutting ( cutting ~tep) and 

welding Goining step) almost simultaneo·usly vary depending on the feed ra~e·of 

15· . materials, -the scanning rate of las.er beams and the thickness of materials. · Good 
. . ' . 

welding results are obtained under conditions of an outpu_t,of about 2 to 50 W and a 
frequency of about 100 kHz .or lower. 

· The lase;r head 24 is attached to an X drive robot axis or an XY ¢!rive robot a-ids 

·movable to the X direction (in the direction of the width of sheet) or the XY ·direction, 

20 and th~s makes it possible to determine positions or change tracks optionally. The 

entire laser head 24 may be moved depending on the irradiation pattern of laser beams, 

but the laser head 24 may be separately arranged (fixed) and only laser beams are guided 

-·· by optical fiber to simplify the XY direction moving mechanism . 

. Aknown_mechanism (aspirato~; etc).which sucks in smoke generated upon 

· 25- ·cutting and welding by the laser head 24 may also be provided. 

Periphery portions of a laminate which are to be cut and joined are irradiated 

with laser beams from the laser head 24 and with moving the irradiation spot at a 

constant rate, the periphery of the laminate is cut into a product size, melted and joined. 

On the other han~ the sheet-shaped laminate 34 from which the optical sheet for 

30 a display 10 is punched out by the laser head 24 is taken up on a take-up roll 36 in a 

take-up device (details not shown). 
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The above first method for producing an optical sheet for a display provides the 

following advantages. 

. 1) Advantage of reducing scratch defect 

When there are scratches on the upper surface and the lower surface of a lens 

5 sheet (a first prism sheet 14, a s·econd p1:1.sm sheet 16), they are noticeable due to lens 

effect. On the other hand, when scratches are present on the lower surface of a 

diffusion sheet (a first diffusion sheet 12, a second diffusion slleet 18), ~ey are ·not 

noticeable because light is diffused. From these facts, prevention of scratches on the-· 

lens sheet leads to reduction of scratch defects. Scratc~es are often generated upon 

10 handling after.processing into sheet. By combining a lens sheet and a diffusion sheet, 

the diffusi~n sheet serves· as a protective sheet and therefore defects due to scratches can 

be.red11ced. This effect is particularly large in the optical-sheet for a display 10 in the 

first embodiment (see.Figure 1) and the optical sheet for a·display 30in the-Second 

embo4iment -(see Figure 3) in which the lens sheet is not expose;d on the surface. 

15 

20 

Further, by applying an aqueous solution containing a water-solubk antistatic · 
, . . . 

agent and a fluorine surfactant, the coating film protects the surface of sheets, and the 

sheets have improved scratch resistance compared to those without such a coating ·film. . 
, . 

As a result, defoc;ts due to scratches can be reduced. 

2) Advantage of reducing the number of assembling steps 

"When, for example, an optical sheet for: a display 10 (see Figure 1)_ of the first 

embodiment is used in assembling a liquid crystal display dev:ice, the number of 

assembling steps is only. one, which is to incorporate the optical sheet for a· display 10; 

but when a conventional sheet is used, assembling-involves 8 steps- of incorporating a 

firstdiffusion she_et ⇒-removing the p~otective sheet on the .. back side of a first lens sheet 

25 ⇒ removing the protective sheet on the· surface of the first lens sheet ⇒ .incorporating 

the first lens sheet ⇒ removing the protective sheet on the -back side of a second lens 

sheet ⇒ removing the protective sheet on the surface of the second lens sheet ⇒ 

incorporating the second lens sheet ⇒ incorporating a second diffusion sheet. As 

described above, according to the first production method, assembling steps can be 

30 significantly reduced and thus the product cost can be reduced. 

3) Advantage of saving on protective sheet 
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· · A protective sheet is ~ften put on both sides of a iens · sheet for pre".ention of 

scratches. The protective sheet is discarded after the lens sheet is assembled an~ so is 

very w~steful. In the present embodiment, the diffusion sheet_ serves as .a protective 

sheet and thus h~lps to save on the protective sheets. 

5 ·. Spe~ifi.cally,.one protective sheet_ can be reduced in the optic~ she~t for a 

dISplay 40 of the fourth embodil!lent (see Figure 4) and the opticai'sheet for a d!splay 60 

of the sixth embocliment (see Figure 6); two protective sheets can _be reduced in the 

optical sheet for a display· 30 of the third- embodiment (see Figure 3); three protective 

. she~ts· can be reduced in the optical sheet for a display .:20 of the second embodiment (see 

10 Figure 2).. and the optical sheet for a display 50 of the fifth embod,iment (see Figure 5); 

- :;tnd four protective sheets can be r~duced in the optical sheet for a display 10 of the first . 

empodiment (see Figure 1). 

4) Advantage of preventing attachment of dust 

Surfaces of optical films such as lens sheets and diffusion sheets are easily 

15 electrostatically c~arged in processing steps, and so dust is easily attached thereto. · 

Since such attachment of dust can be preven~ed, a high quality optlcal sheet for a display 

. in which no dust is included can be obtained. 

5) Adva1:1tage of improving adhesiveness 

A coating-layer containing a fluorine surfactant prevents separation of bonded 

20 surfaces in usual handling during the secondary pn;)cessing of combining optical sheets 

such as diffusion sheets and prism sheets by bonding.. This leads to cut down of time 

.spent for dealing with separation of optical sheets. for a display upon handling after 

processing . 

.... • , · A second_ method for producin~ an optical-sheet for a display is now described. 

25 ·Figure 8 is a schematic view of production line for an optical sheet for a display 21 

applied to the second method. The same reference numerals are used for members 

which are the same as or similar to those in the production line for an optical sheet for a 

display 11 of the first method (see Figure 7), and detailed description thereof is omitted. 

In the production line for an optical sheet for a display 21~ dispensers 42, 44, 46 

30 and a punching press device 48 are employed instead of the laser head 24 in the 

production line for an optical sheet for a display 11. 

23 
ISDOCID: <WO~2D07032454A1_1_> 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 354 of 836



WO 2007/032-'5-' PCT /JP2006/318315 

The.dtspensers 42, 44_, 46 each are a feeder which discharges adhes~ve fr~m the 

tip. The dispenser 42 supplies adhesive to the frrst diffusion sheet .12 to bond the first 

diffusion sheet 12 and the first prism sheet 14. The dispenser 44 supplies adhesive to 

·the first prism sheet 14 to bond the first prism'sheet 14 and the second prism sheet 16. 

5 The dispenser 46 supplies adhesive to the second prism sheet 16 to bond the second 

prism sheet 16 and the second diffusion sheet 18. 

Preferably, the adhesive supplied from the dispensers,42, 44, 46 bonds sheets 

with the aid of heat or a catalyst. Specifically, general adhesives _such as silicon­

adhesives, pol~rethane adhesiv_es; polyester adhesives, epoxy adhesives, cyanoac:rylate 

10 · adhesives and acrylic adhesives can be·used. 

· Si_nce optical sheets for a display 10 to 60 may be used at high temperatures, · 

adhesives stable at room temperature to 120°C are preferred. · Of the above. adhesives, 

epoxy a4hesives have excellent s·trength and heat resistance, and therefore are preferably 

used. Cyanoacrylate adhesives have excellent immediate effects and stren_gth, and 

15 theref<:>re are appli~~bl~ to efficient preparation of optical sheets for a display. 

Polyester adhesives are particularly preferred becaus~ they have excellent strength and·. 

processability. 

These a~hesives are ro~ghly classified into th~rmosett~g adhesiv:es, hot melt 

adhesives and two-c<Jmponent adhesives according to bonding methods. Preferably, 

20 · thermoset;ting adhesives or hot melt adhesives which enable continuous production are 

.. , 25 

. . . . 

used. Preferably, the adhesive is applied in a coating thickness-of 0:5 µ:i;n to 50 µm 

regru:dless.of which adhesive is used. • 

A drying device for drying adhesive is preferably provided before press rqllers 

G (guide rollers ~) at the downstream. The drying device is not particularlyJimited, ··; • 

and examples. thereof include known drying methods such as drying with warm air or hot 

air and drying ,vith dehumidified air. 

The dispensers 42, 44, 46 are attached to an X drive robot axis or an XY drive 

robot axis movable to the X direction (in the direction of the width of sheet) or the XY 

direction, and this makes it possible to determine positions or change tracks optionally. 

30 The dispensers 42, 44, 46 supply adhesive to the periphery portions of a 

laminate which are to be joined, and with transferring the laminate, the periphery of the 

laminate is joined by press rollers (guide rollers G) at the downstream. 
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A punching press device 48 at the downstream of the dispensers 42, 44, 46 cuts' 
. . 

the periphery of the laminate into product size. In the punching press device 48, the 

blade pierces through the center of the bonded portion, ·and thus composite sheets, which· 

are punched sheets (optical sheets for a display 10 to 60) all or some of which are bonded 

5 only .at the edges, can be obtained. 

A third method for producing an optical sheet for a display is now described. 

Figure 9 is a· schematic view of production line for an optical sheet for a_ display 31 

. applied to the third method. The same reference numerals are used for members which· 

are t_he same as or similar to tho~e in the production line for an optical sheet for a display 

10 . 11 of the_ first method and the production line fox: an optical sheet for a display. 21 of the -

secon_d me_thod (see Figures 7 and 8), and detailed description thereof is omitted. 

In the·production line for an optical sheet for a display 31, tape feeders 52, 54, 

56 are used instead of the dispensers 42, 44, 46 in the production line for an optical sheet 
. ' 

for a display 21. The tape feeders 52, 54, 56 are each a feeder .which supp_lies 

-15 doubl~-sided a_dhe~ive tape from the tip·. 

The tape feeder 52 supplies double-sided adhesive tape to' the surface of the first · 

diffusion sheet 12 to adhere Jhe first diffusion sheet 12·and the first prism sh~et,14". The 

tape feeder 54·supplies double-sided adhesive tape to the surface of the fir.st prism sheet 
~ . . .. 

14 to adhere the_ first prism sheet 14 and the second prism sheet 16. The tape feeder 56 

20 suppl~es double-sided adhesive tape to the second prism sheet 16 to adhere the second 

prism sheet 16 and the second diffusion sheet 18. 

The double-sided adhesive tape supplied from the tape feeders 52, 54, 56 have . 

adhesive applied to both faces. Highly adhesive acrylic copC!lymer resin can be u_sed as 

.· the adhesive for t~e double..,sided adhe~ive-tape. In addition to this,_"for example, silicon, . 

25 · natural rubber or synthetic rubber adhesive may be used. In. consideration of all of heat 

resistance, physical strength such as creep resistance and costs, acrylic adhesives are 

preferably used. 

For the tape feeders 52, 54, 56 which supply double-sided adhesive tape, 

commercially available general tape dispensers may be used. The tape feeders 52, 54, 

30 56 are attached to a uniaxial moving mechanism which is movable to any position in the 

X direction (direction of the width of the sheet), and the position where double-sided 

adhesive tape is applied can be changed according to punching patterns. 
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A pivot mechanism is.disposed at the part where the tape feeders 52, 54~ 56 are· 

fixed. The mechanism is capable_ of dealing with taping patterns in diagonal directions 

aswell_by changing the position of the tape feeders 52, 54, 56 corresp·onding.to the 

feeding rate of the sheet. 

· 5. _ A fourth method for producing_a~ optical sheet for a display is now described. 

F:1gure 10 is ~ schematic view of_ production line for an optical sheet for a display 41 

applied to the fourth method. The same reference· numerals ~e used for members 

which are the _same as or similar to those in the production lines for an optical sheet for a 
. . 

· disp~ay of the first to third methods (see Figure 7 to 9) a_nd detail_ed description thereof is_ 

10 omitted. : · 

In_ the production line for an optical sheet for a display 41, ultrasonic horns 62·, 

64, 6p are used instead of the dispensers 42, 44, 46 in the production line for an optical 

sheet for a_ display 21. The ultraso~c horns 62, 64;66 are each provided at th~ 

.downstream ofpress·rollers (guide rollers G). 

15 The ultras_onic horns 62, 64, 66 are a device which fuses two or mo:re stacked. 

20 

sheets. Specifically, uitrasonic horn 62 fuses the first diffusion sheet 12 and the first · 
\ 

prism sheet 14. The ultras~nic horn 64 fuses the first prism sheet 14 and tht: second 

.pr.ism sheet 16. __ The ultrasonic horn 66 fuses the second prism_sheet 16_ a,nd the second 

diffusion sheet 18.-

Ultrasonic horns which are moved up a:o.d _ down with an air cylinder or 

ultrasonic horns which are moved up and down by a servomotor.are conventionally 

known as ultrasonic horns 62, 64, 66 (ultrasonic fusion device). However, any type of 

ultrasonic fusion device ·may be employed as long as sheets can be fused by applyi:µg 

· ·. ·. ultrasonic vibration with applying load to the sheets. · 
. . 

25 For controlling the position of ultrasonic horns 62, 64, 66, positions are changed 

only in.the width direction of the sheet when the punching pattern is parallel to the feed 

direction of the sheet. Hmvever, to respond to punching patterns in diagonal directions, 

an oscillating mechanism which can change the moving direction of the ultrasonic horns 

62, 64, 66 to any direction is provided, and the ultrasonic horns 62, 64, 66 are moved in · 

30 the width direction corresponding to the moving distance of the sheet. 

Setting conditions of the ultrasonic horns 62, 64, 66 are determined so that the 

portion to be fused is not melted down by heat. The portion to be bonded may be 

26 
lSDOCID: <W0_2007032"-54A1 I > 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 357 of 836



WO 2007/03245-+ PCT/ JP2006/318315 

cooled after bonding (fusing) using an air cooling mechanism such as air blowing 

according to need. 

· . A fifth method for producing an optical sheet for a display is t1ow described. 

·Figµre 11 is a schematic view of production line for an optical sheet-for a display 51 

5 applied to the fifth method. The same reference numerals are used for members which 

are the same as or similar to those in the production lines for an optical sheet tor a 

display of the first to fourth methods and detailed dyscription ther~of is omitted. 

, In the production.line for an optical sheet for a. display 51, laser heads 72, 74, 76 
. . 

are used instead of the ultrasonic horns 62, 64, 66 in the production line for an.optical 

10 · sheet for.a display 41. The laser hea~s 72, 74, 76 are each disposed at the downstream 

of press roJlers (guide rollers G) as are the ultrasonic horns 62, 64, 66. • 

. The laser heads 72, 74, 76 are a device which fuses two or more. stacked sheets 

as does the ultrasonic horns 62, 64, 66. Specifically, the laser head 72 fuses the first 

diffusion sheet 12 and the :first prism sheet 14. The laser he~d .74 fuses the first prism 

15 sheet ~4 a~d the s~cond prism sheet 16. The laser head 76 fuses the second prism sheet 

16 and the second diffusion sheet 18. 

The laser heads 72, 74, 76 are different from the 1aser head 24 in the pr~duction· 
, . ~ . ' 

line for an optic~f sheet for a display 11 of Figure 7 (th~ first method), anq are used only 

for the joining step .• The cutting step is performed in the punching press device 48. 

20 The b~sic_ specification and surroun~ng configurations of the laser heads 72, 74, 76 are 

substantially the same as those in the first method. 

Setting conditions of the laser he.ads 72, 74, 76 are determined so that the · 

portion to be fused is not melted down by heat. The portion to_ be-bonded may be_ 

cooled after.bo:nd~g (fusing) using an ~ir cool1ng mechanism such·as air blowing 

25 . according to need. 

A sixth method for producing an optical sheet for a display is now described. 

Figure 12 is a schematic view of production line for an optical sheet for a display 61 

applied to the sixth method. The same reference numerals are used for members which 

are the same as or similar to those in the production lines for an optical sheet for a 

30 display of the first to fifth methods (see Figures 7 to 11), and detailed description thereof 

is omitted. 
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In the production line for an optical sheet for a display 61, a laser head 78 is 

used instead of the three laser heads 72, 74, 76 in the production line for an optica~ sheet 

for a display 51. The laser head 78 is disposed ·at the downstream of press rollers (guide. 

rollers G). 

The laser head 78 is a device which fuses· two or more stacked sheets. 

Specifically, the laser head 78 fuses a laminate of the first diffusion sheet 12, the first 

prism sheet 14, the second ~rism sheet 16 and the se~ond diffusion she_et 18. 

: The laser head 78 is different from the laser head 24 in the production line for an 

. optical sheet for a display i 1 of !"igure 7 (the first method), and is used only for the 

10 · joining step. ·The cutting step is performed in tl:;te·punchirig press device 48: The basic· 

specificati9n and surrounding configurations of the laser head 78 are substantially the· 

same as those in the first method. 

Setting conditions of the laser head 78 are determined so that the porti,;m to be 

fused is not melted down by heat. The portion to be bonded may be coole~ after 

15 bonding (fusing) u~ing an air cooling mechanism such as air blowing according to need. 

Figures 13A and 13B illustrate arrangement of s~eets (optical sheets for a 
- . \ 

display 10 to 60) on a plane, which are punched out from a laminate in. the first method. · 
. . 

. -Figures 14A and.;B illustrate arrangement of sheets (optical sheets for a display 10 to 60) 

on· a plane, which are punched out from a laminate in the second to sixth method~. 

20 Referring·to Figure 13A illustrates pe:rforming fusing (joining step) and 

punching ( cutting step) parallel to the transferring direction of a laminate. Figure 13B 

: ·.illustrates performing fusing Goining step) and punching (cutting step) diagonal to the 

transferring direction of a laminate. In the figures, points· on the periphery of she~ts that · 

. are punched outf::om the laminate indi7ate fus.ed portions.-, .... 

25 Referring to Figure 14A illustrates performing fusing or bonding (joining step) 

in directions parallel to and· perpendicular to the transferring direction of a laminate. 

Figure 14B illustrates performing fusing or bonding Qoining step) in the direction 

diagonal to the transferring direction of a laminate. In the figures, points on the 

periphery of sheets that are punched out from the laminate indicate fused portions or 

30 bonded portions. 
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As described above, the present inventio~ can produce a high quality optical 

sheet in a simple method without decrease in the adhesion strength upon bonding optical 

sheets when producing an-optical sheet for a display. 

The present invention also provides the following advantages. 

1) Improvement in product value _by cost reduction and·thinning 

Since rigidity' is required for optical sheets used in large liquid crystal TVs, 

supports whose thickness is about twice the thickne?s of conventional supports ate used: 

In contrast, since the optical sheet according to the pres_ent invention is a composite of 

. sheets, the composite sheet has suffici~nt rigidity W:itho~1t increasing the thickness of 
. . 

each layer and· the thickness of such layers can b(? reduced. . 

2)_ Improvement' in perfoTI?-ance by preventing reduction of converging effect · 

· To prevent scratches on the lens sheet (make scratches less noticeable), matte 

treatment is performed on tl)e backside of some products. However, the optic~l sheet 

according to the present invention does _not require such treatment, and thus not only 

15 . production cost can be· reduced but also reduction of converging effect due to such matte · 
. . . ' . . 

treatment can be prevented, and therefore performance is. improved. 

3) Improvement in anti-fogging properties_ 
. . 

Since a ~oating film containing a water-soluble antistatic agent ~d a fluorine . . . . . 

surfactant is formed on at least the surface of an optical sheet in a thickness of 0.03 to 0.2 

20 ·g!m2
, fogging due to temperature change is significantly improved when the optical sheet 

. for a display of the present invention is ·used in a backlight unit of a liquid crystal display 

: device. 

Embodiments of the method for producing an optical sheet for a display of the 

· . • present invention have been described above, butthe present invention is not limited to 
. . 

. 25 · .the above embod~ents _and various other aspects· are also possible: 

For example, although the prism of the first prism sheet 14 and-the second prism· 

sheet 16 is always upward in the present embodiments, the sheets can be stacked with the 

prism downward. 

The layer structure of the optical sheet for a display is not limited to those in the 

30 embodiments either, and for example, protective sheets can.be stacked on the top and the 

bottom surfaces. 
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Further, although an aqueous solution containing _a water-soluble antistatic agent 

and a fluorine surfactant is applied using coating device P, P ... in the.line for producing 

an opti9al sheet for a display in these embodiments, embodiments in which the solution 

·is applied in the production of a prism sheet·ot a diffusion sheet cari also be applied. 

Such configurations function in t~e same way as in the present embodiments and 

produce similar effects. 

[Method for·packaging optical sheet for display] 

, The method for packaging an optical sheet for_a display described above is now 

de_scribed with reference to Figures 17 A to 17D. Figures 17 A to 17D sl;tow a procedure_ 

10 of deaer~tion packaging in which optic"al sheets -~01: a display· which are bundled in a 

predetermined number to be packaged (hereinafter a "bundle") are packaged with 

deaerating (pressure reduction).· 

The optical sheet for a display to be packaged through the method is not limited 

to the. optical sheets for a display produced by the above-described methods. The 

. 15 bundles as used herein include not only optical sheets for a display joined at.one or more 
• < • • - • 

parts shown in Figure 1 ·to Figure 6? but also combinatio~·of a·ligh'rdiffusion sheet and a 

prism sheet which are not bonded and are bundled in an order to be installed in a · · 
' . . 

. backlight unit. ·. 

Configurations of light diffusion sheets and prism sheets to which the packaging . 

· 20 method shown in this embodiment can be suitabJy applied include (1) combination of a 

second l~ghtdiffusion sheet 18 and a first prism sheet 14 (the·optical sheet for a dis.play 

60 in Figure 6), (2) combination of a second light diffusion sheet 18, a second prism · · 

·. sheet 16 and a :first prism sheet 14 (the optical sheet for a display 50 in Fig:ure 5), (3) 

· combination of a second diffusion sheet 18, a :frrst prism·sheet 14-and a first diffusion. 
, ' 

25 sheet 12 (the optical sheet for a display-30 of Figure 3t (4) combination of a second 

. diffusion.sheet 18, a second prism sheet 16, a first prism sheet 14 and a first diffusion . 

. sheet 12 (the optical sheet for a display 10 in Figure 1), (5) combination of a first prism 

sheet 14 and a first diffusion sheet 12 (the optical sheet for a display 40 in Figure 4), and 

(6) combination of a second prism sheet 16, a first prism sheet 14 and a first diffusion 

30 sheet 12 (the optical sheet for a display 20 in Figure 2). 

In the combinations of a light diffusion sheet and a prism sheet (1) to (6), the 

first diffusion sheet 14 and the second diffusion sheet 18 may be accordingly exchanged, 
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or the first prism sheet 14 and_the second prism sheet 16 ~ay be according!~ exchanged: 

For example, in the combination of the light diffusion sheet and the prism sheet s~own in 

(1), a· s~cond prism sheet may be combined with th~ second diffusion sheet 18 instead of , 

the first prism sheet 14. 

In aspects using the first prism_sqeet 14 and the second prism_sheet 16, the 

respective prism .sheets are disp~sed so that the axes of the convex lenses of the_ prism 

sheets are substantjally at right angles (ridgeline directions of the convex lenses of the 

prism sheets are substantially at right angles). 

In the temporary packaging step shown in Figu~e 17 A, -~ bundle 100 (laminate) 

10 · is inserted.-into a packaging bag 104 (packaging material) whose one end (first end 102) 

~s previou~ly sealed and an air suction nozzle 108 (deaeration device) for removing airin_ 

the,packaging bag 104 is put into an opening (second end 106) on the other end. A heat 

seal mechanism (not shown in .Figure 17 A, shown by reference numeral 110 in _Figure 
. . 
17D) longer than the width of the packaging bag 104 is disposed above and.below the air 

15 suction nozzle 108. - The bundle-100 and the packaging bag 104 shown in Figure 17A. 

are held at the bottom in.the Figure_ 17 A. 

20 

\ 

Upon temporary pa~kaging of the non-bonded-combination of a ligh~ diffusion 

sheet and a prism sheet bundled in an order to _be installed in a backlight .unit, the sheets 
. . ' . . . 

- are handled with one end being.clipped (the left end in Figure 17A in this embodiment). 

In the deaeration step shown in Figure -l 7B, the air in the packaging bag 104 iR 
' . . . ' 

removed by.operating a vacuum p~p connected to the air suction nozzle 108, whic~ is 

not shown, by a deaeration control cireuit' (not shown)(pressure reduction); thereby 

allowing th_e packaging bag 104 to -shrink. Figure· l 7C shows an advanced state of . · 

_, shrinkage of the packaging bag 104. ':'7hen the-pressure in the packaging bag 104· is. 

25 reduced, air and contaminants (dust) in-the packaging bag 104 are discharged to the 

outside. Further, since the bundle 100 is appropriately fixed to the packaging bag 104, 

generation of dust, formation of scratches and generation of electrostatic charge due to 

friction between sheets constituting the bundle or between the bundle and the packaging 

bag 104 can be prevented. 

30 In the deaeration step, the inside of the packaging bag 104 in which the bundle 

100 is temporarily packaged may be brought into a vacuum condition at a predetermined 

degree of vacuum. 
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1n the sealing step shown in Figure 17D, the air suction nozzle 108 is retreated 

in the retreating direction (shown.by an arrow in the figure) when_t~e packaging ~ag 104 

is completely shrunk (namely, the bundle 100 and t~e packaging bag 104 are 

appropriately brought into close contact and the bundle 100 is fixed to the packaging bag 

5 104). Simultaneously, the second end_l(?6 shown in Figures 17A to 17C is heat-sealed 

by the heat seal mechanism 110 _to form a sealed part 116. 

To .ensure ~lose contact with the bundle 100, preferably the packaging bag 104 · 

_has a predetennined elasticity at least at'a portion wher!! the bag c9mes into contact with 

the bundle 100. Examples of materi~ls having a prede~ermined elasticity include.PVC 

IO· (polyvinyl chloride), PP (polypropylene), PE (polyethylene), .PS (polystyrene), PO 

(polyolefu:.) and PET (polyethylene terephthalate). · The above materials are . 

heat-shrinkable and when heat is applied upon sealing·(employing shrink packaging 

together), the contact between.t}:ie packaging bag 104 and the bundle 100 (air tightness of 

the packaging bag 104) is increased. 

15 

20 

The pack~ging method described above reduces defects in bundles due to 

scratches or attachment of contaminants and eliminates assembling steps and inspection 

steps. The method also co1:tributes to _cost reduction because the number o:(pr~tective · 

.sheets can be reduced. 

Examples 

Examples of optical sheets for a display produced by the method of the present 

invention are now described. 

[Preparation of prism sheet] 

A prism· sheet used for the first prism ·sheet 14 and the second prism sheet. 16 

was· prepared. The.prism sheet is COfil:IDOnly used for the first-prism sheet :14 and the 

.25 second prism sheet 16. 

• Preparation of resin solution 

Compounds listed in the table of Figure 15 were mixed at weight ratios shown in 

the table .. The mixture was heated to 50°C and the compounds were dissolved with 

stirring to give a resin solution. The name and the type of the compounds are as 

30 follows. 

EB3700: Ebecryl 3700 available from Daicel UCB Corporation, bisphenol A 

epoxyacrylate, (viscosity: 2200 mPa-s/65°C) 
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"BPE200: NK Ester BPE-200 available from SHIN-NAKAMURA CHEMICAL. 

CORPORATION, dimethacrylate pf ethylene oxide adduct bisphenol A (viscosity: 590 
. . 

mPa-s/25°C) 
.. 

BR-31: New Frontier BR-31 available from DAFICHI KOGYO SEIYAKU CO., 

5 LTD., tribromophenoxyethyl acrylate (solid at room temperature, melting point 50°C or 

higher) 

rn 

LR8893X: Lucirin LR8893X, radical generator available from BASF, 

ethyl-2,4,6-trimethylbenzoyl ethoxyphenylphosphine oxide 

MEK: methyl ethyl ketone 

A prism· sheet was produced using an apparatus for producing a prism sheet 

having a configuration shown in Figure 16. 

· A transparent PET (polyethylene terephthalate) film having a width of 500 mm 

and a thickness of 100 µm was .used as sheet W. 

A roller having a length (in the direction of the width of the sheet ":f'J of 700 mm 

15· · and a diameter .of 300 ~ made of S45C whose surface is made of nickel was used as an 

emboss roller 83. Grooves with a pitch of 50 µmin the .roller axi's direction were 
' • I 

formed on the surface of the roller-in a width of about 500 mm across the entire 

.circumference b)' cutting using~ diamond tool (single point). The cross-:sec;tion of the 

groove is a triangie having an apex angle of 90 degrees, and the bottom of the groove is 

20 also a_triangle of ~O degrees without.flat part .. In other words, .the groove has a width of · 

50 µ.m and. a: depth of about 25 µm. The groove is endless without joints in the 

circumferential direction of the roller.· Thus, a lenticular lens (prism sheet) having a 

triangle cross section can be formed on the sheet W by .the ·emboss roller 83. The 

· .surface. of the roll~r is plated with nic¼:.el after making the groove: ·: 

25 A die coater with an extrusion type application head 82C was used as an 

application device 82 . 

. A solution having a composition described in the table of Figure 15 was used as 

a coating·solution F (resin solution). The amount of the coating solution F fed to the 

coatin$ head 82C was controlled by a feeder 82B so that the coating solution F (resin) 

30 has a film thickness of 20 µ.m in a wet state after removing an organic solvent by drying. 

A hot air circulating drier was used as a drying device 89. The temperature of 

the hot air was 100°C. A roller having a diameter of 200 mm and on which a layer of 
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silicon rubber having a rubber hardness of 90 is formed was used as a nip roller 84. The 

nip pressure (effective nip·pressure) for pressing the sheet W with the emboss rol~er 83 

and the nip roller 84 was 0.5 Pa. 

A metal halide lamp was used as a device for curing resin 'ss-andirradiation was 

S · performed at a dose of 1000 m.T/cm2
• 

· A prism sheet having a:1 irregularity pattern was prepared.by the.above method. 

(Preparation of first diffusion sheet 12] 

. • ! A first diffusion ·sheet 12 (lower diffusion sheet) was prepared by forming an 

m1d~rcoat layer, a backcoat layer and a light diffusion layer in that order·by the following 

10 · method.· 

· ~ndercoat layer 

A solution A having the following composition which is.a coating solution for 

an unde:i;-c_oat l~yer was applied to one surface of a polyethylene terephthalate film· 

. (support) having a thickness of 100 µm with a wire bar (wire bar size: #10~. The 

15· soluti?n ~as drieq at i20°c for 2 minutes to give an undercoat layer_having,a film 

thickness of 1.5 µm. 

20 

(Coating solution for undercoat layer) 

methanol.· 

JURYMER SP-50T (available from NIHON JUNY AKU Co., Ltd.) 

cyclohexanone 

. JURYMER MB-IX (available from NIBON JUNYAKU Co., Ltd.) 

4165 g 

1495 g 

339 g 

l.85g. 

( organic particles: cross linked· pol ymethyl methacrylate, ultrafine spherical 

particles having a weight average particle size of 62 µm) · 

• backco~t layer 

25 A solution B having the following composition which is a coating solution for a . 

backcoat layer was applied to a surface of the support opposite from where the undercoat 

· layer-was applied with a wire bar (wire size: #10). The solution was dried at 120°C for 

2 minutes to give a backcoat layer having a film thickness of 2.0 µm. 

(Coating solution for backcoat layer) 

30 methanol 

JURYlVIER SP-65T (available from NIHON JUNY AKU Co., Ltd.) 

cyclohexanone 
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JURYMER MB-IX (available from NIHON JUNY AKU Co., Ltd.) 2.68 g 

(organic particles: crosslinked polymethyl methacrylate, ultrafine spherical 

particles having a weight average particle size of 6.2 µm) 

· • light diffusion layer 

5 . A solution C having the following composition which is a coating solution for a 

light diffusion layer was applied to the undercoat layer side of the support prepared 

above with a wire bar (wire size: #22). The solutic;m-was dried at 120°C for 2 minutes 

to· give-a light diffusion layer. As·described later, a light diffusion layer was prepared 

by applying the solution C immediately after preparation of the ·solution or applying the 

10 solution C after allowing the solution to stand for two hours.after preparation. 

(Coating S?lution for light diffusion layer) 

cyclohexanone 

DISPARLON PFA-230, solid concentration 20% by mass 

(particle anti-settling agent: fatty acid amide available from Kusumoto 

15 · Chemicals, Ltd.) 

20.84g 

0.74g 

20% by mass acrylic resin (DIANA~ BR-117 available from Mitsubishi Rayon 

Co., Ltd.) solution in methyl ethyl-ketone 17.85 g 

JUR~fR MB-20X (available. from NlliON JUNYA~U Co., pd.) 11.29 g 

(organic particles: crosslinked polymethyl rp.ethacrylate, ultrafine spherical 

20 particles having a weight average particle size of 18 µm) 

F780F (available from Dainippon Ink & Chemicals Incorporated) 

(30% by mass methyl ethyl ketone solution) · 

.. · [Preparation of second diffusion sheet 18] 

0.03 g. 

A second diffusion.sheet 18 (upper diffusion sheet) was .prepared .under the same 
, ' 

25 · condition and the same flow as in the above-described first diffusion sheet 12 except that 

the amount added of JURYMER MB-20X in the light diffusion layer of the first 

diffusion sheet 12 is changed to 1.13 g from 11.29 g. 

[Preparation of optical sheet for display 1 O] 

Each sheet (a first diffusion sheet 12, a first prism sheet 14, a second prism sheet 

30 16 and a second diffusion sheet 18) is exposed to fine mist of an aqueous solution 

containing 2% by weight of stearyltrimethylammonium chloride and 0.2% by weight of a 

fluorine nonionic surfactant using a commercially available ultrasonic oscillating aerosol 

35 
,SDOCID: <WO~2007032454A 1 I > 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 366 of 836



WO 2007/032-15-1 PCT/JP2006/318315 

spraying apparatus for 5 seconds. The sheets were air dri.ed and sheets having a coating 

film with a film thickness of 0.04. g/m2 were obtained. The surface resisti;ity of the 

samples was measured. In addition, the light diffusion sheets and the prism sheets were 

stacked and the four si_des of the sheets were 1:londed by a·cornmercially available 

5 ultrasonic welding sealing apparatus to give a composite sheet. 

[Preparation ·of optical sheet for display: Comparative Example] 

A compo~ite sheet was prepared by a method in whicp the sheets (the first 

diffusi~:m sheet 12, the first prism sheet 14~ the second prism sheet. 16 and the second 

diffusion sheet 18) were stacked and the four sides of ~e sheets .were bonded by a 

10 commere:ially available ultrasonic welding sealing apparatus. 

[Evaluation of optical sheet for display] 

. The optical sheets for a display in Examples have a surfa~e specific resistivity of 

2.5 x 1010 n, which is sufficiently small for preventing attachment of dust. · ·The sheets 

also have sufficient adhesion strength so that the sheets are not separated in usual 

15 -handling, and hav~ no problem ·of optical properties and appearance. · 

For comparing adhesion strength, 100 sets each of the optical sheets of Example . 

and Comparative Example were usually handled and those with separation werd marked . - ., 

NG. Of the 1oq sets of the Example, only 1 set was marked NG. In coµtrast, of the 

100 sets of the Comparative Example, 24 sets were marked NG. The result of the 

20 comparison shows that the optical sheet of Exan;iple of the present invention has 

anti-static effects and improved adhesiveness between sheets. 
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·claims 

1. An optical sheet for a display comprising, two or more optical sheets which·are 

stacked and bonded at one or more parts, wherein 

a coating film contaimng a wa~er_-soluble antistatic agent and a fluorine·· 

5 surfactant is formed on at least one side of each bonding surface of the two or ~ore 

optical sheets in a thickness of 0.03 to 0.2 g/m2
• 

10 

2. An optical sheet for a display, comprising: 

a lens sheet in which convex lenses are· formed adjacent _to-each ·oth~r in an axial 

direction ~lmost on the whole area; and 

a light diffusion sheet stacked on a surface.and/or a backside of-at least one lens 

· sheet, wherein 

the lens sheet and the light diffusion sheet are bonded at one or more parts, and 

a coating film: containing a water-soluble antistatic agent and a fluorine 

surfactant is formed on at least one side of each bonding surface of the lens sheet and the 

15 light diffusion.sheet in a thickness-of 0.03 to 0.2 g/m2
• · 

20. 

3. An optical sheet for a display comprising, two lens sheets which are stacked and 

in which convex lenses are formed adjacent to each other in an axial direction almost on 

the whole area and a light diffusion sheet stacked on a surface and/or a backside of a 

laminate of the lens sheets, wherein · 

the lens sheets themselves and the lens sheets and the light diffusion sheet are 

bonded at one or more parts, and 

a coating film containing a water-solubl~ antistatic agent and a fluorine 

surfactant is formed on at least one side of each bonding surface of the lens sheets 

themselves and the lens sheets and the light diffusion sheet in a thickness of 0.03 to 0.2 

25 g/m2
• 

4. The optical sheet for a display according to any one of claims 1 to 3, wherein 

the water-soluble antistatic agent is a cationic antistatic agent. 
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5. A metho·d for producing an optical sheet for a display, comprising the steps of: 

forming a coating film of an aqueous solution containing a water..,soluble 

antistatic agent and a fluorine surfactant on at least one side of each bonding surface of 
. . 

two or more optical sheets wh<:>se plane size is equal to or larger than a product sizejn a 

5 thickness after drying_of 0.03 to 0.2 g/m2
; 

stacking the two or more optical sheets whose plane size is equal to or. larger 

than a product size; 

joining the two or more optical sheets at one or more parts; and 

cutting a laminate of the two or more optical sheets into the :rroduct·size. 

10. 6. A method for producing~ optical sheet for a display, comprising the steps of: 

forming a coating f'Ilm of an aqueous solution containing-a water-soJuble 

antistatic a gen~ and a fluorine surfactant on at least one side of each bonding surface of .a 

lens sheet in which convex lenses_ are formed adjacent to each other in an.axial direction 

almost on the whole area and whose plane size is equal to or larger-than a product size 

15 and a light diffusion sheet whose plane size is equal to or larger than a product size in a 
\ 

20 

thickness after drying of 0.0,3 to 0:2 g!m.2; 

stacking the light diffu~ion sheet_ on a surface and/or a packside of at least one 

lens sheet; 

joining the lens sheet and the light diffusion sheet at one or more parts; and 

cutting a laminate of the light diffusion sheet and the lens sheet into the propuct 

size .. 

7. A method for producing an optical sheet for a dis.play, comprising the steps of: 

forming a coating film of an aqueous solution containing a water-soluble 

antistatic agent and a fluorine surfactant on at least one side of each bonding surface of a· 

25 lens sheet in which convex lenses are formed adjacent.to each other in an axial direction 

almost on the whole area and whose plane size is equal to or larger than a product size 

and a light diffusion sheet whose plane size is equal to or larger than the product size in a 

thickness after drying of 0.03 to 0.2 g/m2
; 

stacking two of the lens sheet and stacking the light diffusion sheet on a surface 

30 and/or a backside of a laminate of the lens sheets; 
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jo{ning the lens sheets themselves and the lens sheets and the light diffusion 

sheet at one or more parts; and 

cutting periphery of a laminate of the light diffusion sheet and the lens sheets 

into the product size .. 

8. The method ·for producing an optical sheet for a display according to -~ny one of 

claims 5 to 7, wherein 

· ·coating in the step of coating film forming is performed by an aerosol spraying. 
. . . 

method . 

. 9. A package of an optical sheet for a display, comprising a laminate of a product . 

. 10 sizein which two or more kinds of optical sheets are stacked in a-predetermined order 

and which is packaged in a·packaging material, wherein 

the packaging material is sealed by reducing pressure with the packaging 
. . . 

material being brought into close contact with the laminate. 

- . 
10. A package of an OP,tical sheet for a display·, comprising a laminate_ of a product· 

15 . size in which twp or more kind~ of optical sheets are stacked in a predetermined order 

and periphery of the optical sheets is joined at one or more parts and which is packaged 

in a packaging material, wherein 

the packaging material is s.ealed by reducing pressure with the packaging 

material being brought into. close contact with the laminate. 

20 11. . · The pac~age of an optical she~t for a display according to ·claim 9 or 10, 

wherein the optical sheets include a lens sheet and a diffusion·sheet. 

25 

12. . The package of an optical sheet for a display according to claim.9, 10 or 11, 

wherein the optical sheets include a stacked lens sheet in which a plurality of lens sheets 

are stacked and a diffusion sheet. 

13. The package of an optical sheet for a display according to any one of 

claims 9 to 12, wherein 
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the optical sheets in the laminate are stacked in an order to_ be installed in a 

backlight unit. 

' . 

14. The package of an optical sheet for a display according to any one of 

claims 9 to 13, wherein 

5 _ the packaging material has a predetermined elasticity at least at ·a portion where 

the member comes into contact with the laminate. 

15. A method for packaging an optical sheet for a-display, ·comprising the steps of: 

temporarily packaging a laminate of a ·product size in which two or more kinds 

. of optical. sheets are stacked in a predetermined order in a.packaging material; 

10 reducing the pressure in the packaging material so that the packaging material is 

15 

20 

brought into c~ose contact with the laminate; and 

seali,:1g the ·packaging material with the packaging material being brought into 
. ' 

close _contact with the laminate. 

16. A method -for pack~ging an optical sheet for a display, comprising.the steps of: 

joining a laminate of a product size in which two or more kinds of optical sheets 

are stacked in a predetermined order at one or more parts of.the periphery of the optical . 

sheets; 

.temporarily packaging the _laminate whose periphery is joined at one or more 

parts in the joining step in a packaging material; 

reducing the pressure in the packaging material so that the packaging material is 

brought into clos~ contact with the laminate; and 

sealing the packaging material with the packaging material being brought into 

close contact with the laminate. 
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EP 1 681 509 A1 

Description 

BACKGROUND OF THE INVENTION 

5 Technical Field 

10 

[0001] This invention relates to a luminescent light source and a luminescent light source array, and, more specifically, 
to a luminescent light source or a luminescent light source array using an LED (light emitting diode) chip. In addition, 
the invention relates to a lighting system or a liquid crystal display device, etc. 

Background Art 

(0002] A luminescent light source that has a large area and high light use efficiency is disclosed in Patent Document 
1. Fig. 1 shows a cross sectional view of a part of such a luminescent light source. In the luminescent light source 11, 

15 a white-color or monochromatic light emitting device 13 is arranged in the central part of the back side of a mold unit 14 
made of transparent resin, and a reflecting mirror 12 is formed by depositing a metal thin film such as Al or Au, Ag, etc. 
in a concentric pattern formed on the back side of the mold unit 14. FIG. 2 shows a front elevation in which the light 
emitting device 13 and the reflecting mirror 22 are represented with the mold unit 14 excluded from the luminescent light 
source 11. The reflecting mirror is concentric and consists of a plurality of concentrically arranged ring zone shaped 

20 reflecting areas 12a, 12b, .... 
[0003] Thus, at the luminescent light source 11, as shown in Fig. 1, among light exiting from the light emitting device 
13, light L 1 incident to a central part 15a of the front side of the mold unit 14 (hereinafter referred to as a direct output 
area) transmits through the direct output area 15a and is outputted to the front side. In addition, light L2 incident to an 
area other than the direct output area 15a on the front face of the mold unit 14 {hereinafter referred to as total reflection 

25 area) 15b is reflected by the reflecting mirror 12 after being totally reflected in the total reflection area 15b, then transmits 
through the total reflection area 15b, and is outputted to the front face. Thus, in such the luminescent light source 11, 
expansion A of the lightL2 reflected by one reflection area (e.g., 12c) almost equals to size of the reflection area ( e.g., 12c). 
[0004] in a backlightforcolor liquid crystal display, use of a multi-color light source such as red LED, green LED, blue 
LED, etc. allows three primary colors of the color liquid crystal display to exhibit bright color and to offer excellent color 

so reproducibility, than using a white light source such as white LED. However, in the luminescent light source 11 configured 
as described above, when three light emitting devices of red, green and blue, for instance, are arranged in the central 
area of the reflecting mirror 12 to configure a white light source, each color will be separated, leading to the problem of 
irregular color in the luminescent light source 11. In the following we explain the reasons. Fig. 3 represents light behavior 
of respective colors when the light emitting devices of three luminescent colors 13R, 13G, 13B of three colors, i.e., red, 

35 green and blue are arranged in the central area of the luminescent light source 11. For instance, in Fig. 3, red light is 
represented as LR, green light is represented as LG, and blue light is represented as LB, wherein an irradiated area of 
red light LR at a certain distance from the luminescent light source 11 is represented as AR, that of green light LG is 
represented as AG, and that of blue light LB is represented as AB. 
[0005] In the case of the luminescent light source 11, since positions of the respective light emitting devices 13R, 13G, 

40 138 are slightly offset, output directions of light reflected by the reflection area 12c after being reflected by the total 
reflection area 15b differ, depending on a color of light, and thus the irradiated areas AR, AG, AB of the respective colors 
are mutually offset. Accordingly, a region where light of the respective colors overlap to be a white color is a shaded 
region in Fig. 3. Also as can be seen from Fig: 3, the shaded white light region is narrower than the reflection area 12c, 
in the outer region of which output light is colored, resulting in irregular light. 

45 [0006] To solve suc.h the problem, it is only necessary to subdivide the respective reflection areas 12a, 12b, ... to 
design a cross sectional shape of the reflection area according to light of the respective colors. For instance, in a 
luminescent light source 16 shown in Fig. 4, the reflection area 12c is subdivided into three reflection areas 19a, 19b, 
19c, wherein the reflection area 19a is designed so that blue light LB is outputted to the front face direction in the reflection 
area 19, the reflection area 19b is designed so that green light LG is outputted to the front face direction in the reflection 

50 area 19b, and the reflection area 19c is designed so that red light LR is outputted to the frontface direction in the reflection 
area 19c. 
[0007] In the luminescent light source 16 thus designed, a region where light of the respective colors overlap to be 
white light is almost the same size as the whole reflection areas 19a, 19b, 19c (i.e., the reflection area i 2c), as shown 
in Fig. 4. 

55 [0008] As can be seen from the example of Fig. 4, also when the light emitting devices of multiple colors are used, it 
is learned that if a greater number of divisions of a reflecting mirror of a light source is set, it becomes possible to set in 
details a traveling direction of light, which thus improves degree of freedom in designing of a light path, enables finer 
adjustment of the light output direction, and also improves uniformity in optical intensity. 
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[0009} Now, as shown in Fig. 5, on the basis of the reflecting mirror 12 wherein the number of divisions of the reflect­
ingmirror 12 (the number of the reflection areas) is 3, and pitch inteival P (width in a radial direction of the reflection 
area) of the reflection areas 12a, 12b, 12c is 6 mm, consider respective reflection areas that are further divided into 
three reflection areas. Fig. 6 shows such the reflecting mirror 12. In the reflecting mirror 12 as shown in Fig. 6, the number 

5 of divisions of the reflecting mirror 12 is 9, and the pitch interval of the reflection areas 17a, 17b, 17c, 1 Ba, 18b, 18c, 
19a, 19b, and 19c is 2 cm. Thus, although use of the reflecting mirror 12 as shown in Fig. 6 could improve color uniformity 
of a luminescent light source, increased number of divisions will narrow the pitch interval of a reflection area, thus making 
it difficult to manufacture a reflecting mirror, and increasing cost. In other words, there is the problem that as the number 
of the divisions of the reflecting mirror 12 increases, a balance between performance improvement and the cost will be lost. 

10 [00101 In addition, as the light emitting devices 13R, 13G, l38 are arranged in two·dimensions, a distance between 
the light emitting devices of the respective colors 13R, 13G, 138 and the reflection areas 12a, 12b, ... differs depending 
on a direction of viewing. Therefore, in the concentric reflecting mirror 12 in which the respective reflecting areas 12a, 
12b, ... are arranged circumferentially and equidistant around one point, comparable overlap (mixed colors) in the whole 
circumferential direction cannot be achieved. To describe this .concretely with reference to Fig. 4, when the red light 

15 emitting device 13R, the green light emitting device 13G, and the blue light emitting device 138 are arranged in this 
order from the left as one faces, to the left thereof are arranged the reflection area 19a from which red light is vertically 
outputted, the reflection area 19b from which green light is vertically outputted, and the reflection area 19c from which 
blue light is vertically outputted in this order from the inner circumference. On the contrary. to the right of the light emitting 
devices 13R, 13G, 138, the reflection area 19c from which blue light is vertically outputted, the reflection area 19b from 

20 which green light is vertically outputted, and the reflection area 19a from which red light is vertically outputted must be 
arranged in this order from the inner circumference side. Such the arrangement cannot be implemented with the ring 
zone shaped reflection areas. 

25 

DISCLOSURE OF THE INVENTION 

[0011] The primary object of the present invention is to provide a luminescent light source that can increase the number 
of divisions of a reflecting mirror without narrowing pitch intervals of reflection areas. Another object of the invention is 
to enable light traveling direction to be set in details in a luminescent light source, thus improving degree of freedom in 
optical designing and enabling finer adjustment of light output direction. 

so [0012] In a luminescent light source comprising a reflecting mirror for reflecting light, a light guide unit arranged on 
the side of a light reflection surface of the reflecting mirror, and a light emitting device for outputting light to the light 
guide unit, a first luminescent light source according to the present invention is characterized in that the light emitting 
device is arranged in the central area of the reflecting mirror, the light guide unit has a light output surface that outputs 
to the external light outputted from the light emitting device and light of the emitting device reflected by the reflecting 

35 mirror, the reflecting mirror has a light reflection surface that reflects the light outputted from the light emitting device 
and reflected by the light output surface of the light guide plate, and the light reflection surface comprises a plurality of 
reflection areas arranged along at least two directions. 
[0013] As the first luminescent light source of the present invention consists of a plurality of reflection areas in which 
light reflection surfaces of the reflecting mirror are arranged along at least two directions, the number of divisions (number 

40 of reflection areas) of the reflecting mirror can be increased without narrowing the pitch interval of the reflection areas. 
Thus, as the light traveling direction ln the luminescent light source can be set in details, the degree of freedom in 
designing of a light path, thus enabling finer adjustment of the fight output direction. Hence, distribution of optical intensity 
of light outputted from a luminescent light source can be equalized. In addition, if light emitting devices of more than one 
luminescent color are used, color uniformity can be improved and color irregularity can be reduced, thereby enabling 

45 quality of the luminescent light source to be improved. Yet, since there is no need to reduce pitch intervals of the reflection 
areas, neither manufacturing of a reflecting mirror will be difficult nor cost will increase, even though the degree of 
freedom in designing of a light path is increased, more detailed adjustment of the light output direction is enabled, or 
optical intensity or color uniformity is improved. 
[0014] In addition, arrangement of a plurality of reflection regions along at least two directions is not necessarily limited 

50 to a case in which they are arranged along two orthogonal directions. For instance, reflection areas may be arranged 
along two directions defined in polar coordinates (i.e., radial direction and circumferential direction). Furthermore, they 
may even be arranged along at least two arbitrary curved lines. 
[0015] In a luminescent light source comprising a reflecting mirror for reflecting light, a light guide unit arranged on 
the side of a light reflection surface of the reflecting mirror, and a light emitting device for outputting light to the light 

55 guide unit, a second luminescent fight source according to the present invention, wherein the light emitting device is 
arranged in the central area of the reflecting mirror, the light guide unit has a fight output surface that outputs to the 
external light outputted from the light emitting device and light of the emitting device reflected by the reflecting mirror, 
the reflecting mirror has a light reflection surface that reflects the light outputted from the light emitting device and reflected 
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by the light output surface of the light guide plate, and the light reflection surface is a mosaic arrangement of a plurality 
of reflection areas. 
[0016] The reflection areas arranged in mosaic herein refers to reflection areas having comparable horizontal and 
vertical size (those having about several hold horizontal to vertical ratio may also be acceptable) and being arranged 

s without a space. In addition, respective reflection areas may have an identical shape, reflection areas of different shapes 
may be combined, or irregular shaped reflection areas may be arranged. Also, respective reflection areas may be 
arranged regularly or irregularly. 
[0017] In the second luminescent light source of the present invention, as a plurality of reflection areas are arranged 
in mosaic to configure reflection areas, the number of divisions of reflection surfaces of a reflecting mirror (the number 

10 of the reflection areas) can be increased without narrowing pitch interval of the reflection areas. Thus, as light traveling 
direction within the luminescent light source can be set in details, degree of freedom in designing of a light path increases, 
and more detailed adjustment of light output direction becomes possible. Thus, optical intensity distribution of light to 
be outputted from the luminescent light source can be equalized. In addition, if light emitting devices of a plurality of 
luminescent colors are used, color uniformity can be improved, color irregularity can be reduced, and quality of the 

15 luminescent light source can be improved. Yet, since there is no need to reduce pitch intervals of the reflection areas, 
neither manufacturing of a reflecting mirror will be difficult nor cost will increase, even though the degree of freedom in 
designing of a light path is increased, more detailed adjustment of the light output direction is enabled, or optical intensity 
or color uniformity is improved. 
[0018] In one embodiment of the first or the second luminescent light source of the present invention, reflection areas 

20 are square, rectangular, hexagonal, triangular, or fan-shaped. Thus, a light reflection surface can be formed by arranging 
reflection areas without a space therebetween, thereby increasing light use efficiency. In particular, if reflection areas 
are arranged by dividing a light reflection surface of a reflecting mirror into concentric ting zone shaped regions centering 
on the optical axis thereof, and by dividing the regions into a plurality of regions along circumferential direction, it becomes 
possible to arrange a plurality of fan-shaped reflection areas without a space therebetween. 

2s [0019] In another embodiment of the first or the second luminescent light source of the present invention, reflection 
areas that are adjacent in respective directions in which the reflection areas are arranged are characterized in that they 
have mutually different amount of characteristic that characterizes respective reflection areas. 
[0020] In further different embodiment of the first or the second luminescent light source of the present invention, 
reflection areas that are adjacent in intermediate direction between respective directions in which the reflection areas 

30 are arranged are characterized that they have mutually different amount of characteristic that characterizes respective 
reflection areas. Now, the intennediate direction refers to a diagonal direction if the directions in which the reflection 
areas are arranged are directions in opposite sides. 
[0021] In the above two embodiments, if each reflection area is expressed by a curves surface expression including 
the amount of characteristic (parameter) of 1 or more than 1, reflection direction or degree of expansion of light, etc., to 

35 be reflected by each reflection area can be adjusted by determining, as appropriate, a value of amount of characteristic 
that characterizes each curved surface, thereby facilitating designing of a reflecting mirror. 
[0022] For instance, amount of displacement of the each reflection area in the optical axis direction of the reflecting 
mirror can be selected as the amount of characteristic. Thus, designing as appropriate the amount of displacement of 
each reflection area in the optical axis direction enables adjustment of the reflection direction or degree of expansion, 

40 etc., thereby facilitating designing of a reflecting mirror. 
[0023] In addition, if the each reflection area is represented as a conic surface and radius of curvature is used as 
amount of characteristic of the conic surface, the reflection direction of light reflected by each reflection area can be 
adjusted by the radius of curvature, and uniformity of optical intensity can be improved in a narrow area. In addition, if 
more than one light emitting device is used, color uniformity can be enhanced by improving color mixing performance 

45 in a narrow area 
[0024] In addition, if the each reflection area is represented as a conic surface and a conic efficient is used as amount 
of characteristic of the conic surface, spread of light reflected by each reflection area depending on a distance from the 
light emitting device, etc. can be adjusted by the conic efficient, and uniformity of optical intensity in a wide area can be 
improved. In addition, if more than one light emitting device is used, color uniformity can be enhanced by improving color 

50 mixing performance in a wide area. 
[0025] Another embodiment of the first or the second luminescent light source of the present invention comprises a 
plurality of the light emitting devices of different luminescent colors. In the luminescent light source of the invention, even 
when light is emitted in a color different from that of the original light emitting device, by mixing light of a plurality of light 
emitting devices having different luminescent colors, light can be uniformly mixed, thereby reducing color irregularity. 

55 [0026] In particular, if light of respective light emitting devices is reflected in reflection areas so that light outputted 
from light emitting devices that are mutually different in adjacent reflection areas are outputted almost vertically to the 
front face direction, an overlap area of light from the respective light emitting devices expands, thereby reducing color 
irregularity. 
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[0027] Still different embodiment of the first or the second luminescent light source of the present invention is char­
acterized in that a surface of the light guide unit is divided into a plurality of areas and an angle of inclination or direction 
of inclination of the surface is varied in every divided area. According to the embodiment, output direction or reflection 
direction of light distributed from the light emitting devices to each divided area of the surface of the Rght guide unit can 

s be adjusted with a high degree of free domby an angle of inclination or direction of inclination of each area of the light 
guide plate. Thus, uniformity of optical intensity of the luminescent light source can be improved. In addition, if more 
than one light emitting device is used, color mixing performance of light to be outputted from each light emitting device 
can be improved, thereby reducing color irregularity. If a plurality of a light emitting device is used, light of the respective 
light emitting colors can be mixed uniformly. 

10 [0028] · A luminescent light source array of the present invention is characterized in that a plurality of the first or the 
second luminescent light source of the invention are arranged. 
According to the luminescent light source array, a degree of freedom in designing a light path can increase, more detailed 
adjustment of light output direction is enabled, and a surface light source having uniform optical intensity distribution of 
output light, having a large·area, and being thinned can be implemented. 

15 [0029] In a luminescent light source comprising a reflecting mirror for reflecting light, a light guide unit arranged on 
the side of a light reflection surface of the reflecting mirror, and a light emitting device for outputting light to the light 
guide unit, a method of setting a light path in the inventive luminescent light source is characterized in that the light 
emitting device is arranged in the central area of the reflecting mirror, the light guide unit has a light output surface that 
outputs to the external light outputted from the light emitting device and light of the emitting device reflected by the 

20 reflecting mirror, the reflecting mirror has a light reflection surface that reflects the light outputted from the light emitting 
device and reflected by the light output surface of the light guide plate, and the light reflection surface comprises a 
plurality of reflection areas arranged along at least two directions, and reflection direction of reflected light by each 
reflection area can be individually set. 
[0030) In the method of setting a light path in the luminescent light source of the present invention, since the reflection 

25 direction of the reflected light can be individually set by reflecting light by a plurality of reflection areas arranged along 
at least two directions, light traveling direction within the luminescent light source can be elaborately set, and the degree 
of freedom in designing a light path increases, thereby enabling more detailed adjustment of light output direction. Thus, 
optical intensity distribution of light to be outputted from the luminescent light source can be equalized. In addition, if 
more than one light emitting device is used, color uniformity can be improved, color irregularity can be reduced, and 

so quality of the luminescent light source can be enhanced. Yet, as there is no need to reduce pitch intervals of reflection 
areas, neither manufacturing of a reflecting mirror will be difficult nor cost will increase, even when the degree offreedom 
in designing of a light path or color uniformity is improved. 
[0031] In a luminescent light source comprising a reflecting mirror for reflecting light, a light guide unit arranged on 
the side of a light reflection surface of the reflecting mirror, and a light emitting device for outputting light to the light 

35 guide unit, a method of outputting light in the inventive luminescent light source is characterized in thatthe light emitting 
-device is arranged in the central area of the reflecting mirror, the light guide unit has a light output surface that outputs 
to the external light outputted from the light emitting device and light of the emitting device reflected by the reflecting 
mirror, the reflecting mirror has a light reflection surface that reflects the light outputted from the light emitting device 
and reflected by the light output surface of the light guide plate, and the light reflection surface comprises a plurality of 

40 reflection areas arranged along at least two directions, and light output direction and optical intensity distribution of light 
to be outputted from the light output surface of the light guide unit can be adjusted by individually setting a reflection 
direction of reflected light by each reflection area. 
[0032] In the method of outputting light in the inventive luminescent light source, since the light output direction and 
optical intensity distribution of light to be outputted from the light output surface of the light guide unit can be adjusted 

45 by reflecting light by the plurality of reflection areas arranged along at least two directions and thus individually setting 
the reflection direction of the reflected light, the light traveling direction within the luminescent light source can be. set 
elaborately, the degree offreedom in designing a light path increases, and more detailed adjustment of the light output 
direction is enabled. Thus, the optical intensity distribution of light to be outputted from the luminescent light source can 
be equalized. In adcfrrion, ·if more than one light emitting device of more than one luminescent color is used, color 

50 uniformity can be improved, color irregularity can be reduced, and quality ofthe luminescent light source can be improved. 
Yet, as there is no need to reduce pitch intervals of reflection areas, neither manufacturing of a reflecting mirror will be 
difficult nor cost will increase, even when the degree of freedom in designing of a light path or color uniformity is improved. 
[0033] A lighting system according to the present invention comprises a luminescent light source array in which a 
plurality of the first or the second luminescent light source of the invention are arranged and a power supply unit that 

55 supplies electricity to the luminescent light source array. According to the lighting system, a light system having a large 
area and uniform optical intensity can be provided. 
[00341 A backlight according to the present invention is 
characterized in that a plurality of the first or the second luminescent light sources are arranged in the same plane. 
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According to the backlight, a backlight having a large area and uniform optical intensity can be provided. In addition, in 
the case of color display, color uniformity can be improved by reducing color irregularity. 
[0035] A liquid crystal display according to the present invention comprises a luminescent light source array in which 
a plurality of the first or the second luminescent light source of the invention are arranged, and a liquid crystal display 

s panel arranged opposed to the luminescent light source array. According to the liquid crystal display panel, brightness 
of the screen can be improved. In addition, in a liquid crystal display of color display, color uniformity can be improved. 
[0036) An illustrative embodiment of a liquid crystal display device according to the present invention is characterized 
in that between the luminescent light source array and the liquid crystal display panel, it does not have an optical element 
for directing to the front face direction of the liquid crystal display panel traveling direction of light outputted from the 

10 luminescent light source array. Now, the optical element for directing to the frontface direction of the liquid crystal display 
panel the traveling direction of the light outputted from the luminescent light source array refers to, for instance, a prism 
sheet in line with the embodiment. As use of the luminescent light source array comprising the luminescent light source 
of the invention enables adjustment with high precision of the direction or spread of light to be outputted from the 
luminescent light source, the optical element such as a prism sheet, etc. that was used in a conventional liquid crystal 

15 display device or backlight can be rendered unnecessary. As a result, thinning of the liquid crystal display device and 
reduction of assembly cost can be tried. Furthermore, as there will be no loss of light due to the light emitting device, 
the light use efficiency can be improved. 
[0037] Another illustrative embodiment of the liquid crystal display device according to the present invention is char­
acterized in that between the luminescent light source and the liquid crystal panel, it does not have the optical element 

20 for improving intensity of light illuminating the liquid crystal display panel. Now, the optical element for improving intensity 
of light illuminating the liquid crystal display panel refers to, for instance, a luminance improvement film in line with the 
embodiment. As use of the luminescent light source array comprising the luminescent light source of the invention 
enables adjustment of the direction or spread of light to be outputted from the luminescent light source, thereby improving 
the optical intensity, the optical element such as a luminescence improvement film, etc. that was used in a conventional 

25 liquid crystal display device can be rendered unnecessary. As a result, thinning of the liquid crystal display device and 
reduction of assembly cost can be tried. Furthermore, as there will be no loss of light due to the light emitting device, 
the light use efficiency can be improved. 
[0038] In addition, components of the present invention as described above can be combined as arbitrarily as possible. 

ao BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] 

Fig. 1 shows a cross section showing a part of a conventional luminescent light source. 
35 Fig. 2 shows a front elevation illustrating a light emitting device and a reflecting mirror, except for a mold unit, of the 

conventional luminescent light source. 
Fig. 3 shows a partial cross sectional view illustrating optical behavior of respective light in the conventional lumi­
nescent light source, with light emitting devices of three luminescent colors of red, green and blue arranged in the 
central area. 

40 Fig. 4 shows a partial cross sectional view illuminating optical behavior of each light in the luminescent light source 
same as above, when reflection areas are divided smaller. 
Fig. 5 shows a front elevation of the reflecting mirror of the conventional example in which the number of divisions is 3. 
Fig. 6 shows a front elevation of the reflecting mirror of the conventional example in which the number of divisions is 9. 
Fig. 7 shows a partially broken-away perspective view of the luminescent light source according to Embodiment 1 

45 of the present invention. 
Fig. 8 shows a perspective view from the rear, illustrating the condition in which a wiring board is removed from the 
luminescent light source according to Embodiment 1. 
Fig. 9A and Fig. 98 show a perspective view when viewed from the front side and a perspective view when viewed 
from the rear side, illustrating the mold unit on the rear of which the reflecting mirror is formed. 

so Fig. 1 0A shows a front elevation of the mold unit on the rear of which the reflecting mirror is formed, Fig. 1 OB shows 
a backside view thereof, and Fig. 1 0C shows a bottom view thereof. 
Fig. 11 A shows a front elevation of the luminescent light source of Embodiment 1, Fig. 11 B shows a cross sectional 
view in X-X direction (diagonal direction) of Fig. 11 A, and Fig. 11 C shows a cross sectional view in Y-Y direction 
(opposite side direction) of Fig. 11A. 

55 Fig. 12 shows a cross sectional view illustrating optical behavior of light in the luminescent light source according 
to Embodiment 1. 
Fig. 13 shows a schematic front elevation of the reflecting mirror used In the luminescent light source of Embodiment 1. 
Fig. 14 shows a front elevation of the reflecting mirror of Embodiment 1 the number of divisions of which is made 
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greater than that of the reflecting mirror same as above. 
Fig. 15 shows distribution of optical distribution in the diagonal direction of the luminescent light source of the 
conventional example. 
Fig. 16 shows distribution of optical intensity in the diagonal direction of the luminescent light source of Embodiment 

s 1 of the present invention. 
Fig. 17 shows a schematic front elevation of the reflecting mirror according to variant (variant 1) of Embodiment 1 
of the present invention, illustrating one way of allocating curved shape of divided reflection areas. 
Fig. 18 shows a schematic front elevation of the reflecting mirror according to variant 2 of the present invention, 
illustrating another way of ,allocating curved shape of divided reflection areas. 

10 Fig, 19 shows a schematic view for illustrating how a curvature in a reflecting mirror in which each reflection area 
is a conic surface is determined. 
Fig. 20 shows a view illustrating how layout or pitch interval of virtual light emitting devices in each direction are 
determined. 
Fig. 21 shows a view illustrating how layout or pitch interval of virtual light emitting devices in each direction are 

15 determined when the number of the light emitting devices is 5. 
Fig. 22 shows a view for illustrating how a conic efficient is determined in a reflecting mirror in which each reflection 
area is a conic surface. 
Fig. 23 shows a view illustrating how size of the conic efficient is determined when each reflection area is a conic 
surface. 

20 Fig. 24A shows a front elevation of a luminescent light source for illustrating a design case, and Fig. 24B shows a 
front elevation of the luminescent light source with a mold unit thereof removed. 
Fig. 25 shows a cross sectional view of the luminescent light source of Fig. 24. 
Fig. 26 shows a view illustrating how control colors of reflection areas are determined. 
Fig. 27 shows a view illustrating how control colors of reflection areas are determined, following steps of Fig. 26. 

25 Fig. 28 shows a view illustrating how control colors of reflection areas are determined, following steps of Fig. 27. 
Fig. 29 shows a view illustrating how control colors of reflection areas are determined, following steps of Fig. 28. 
Fig. 30 shows a view illustrating how control colors of reflection areas are determined, following steps of Fig. 29. 
Fig. 31 shows distribution of irradiation light amounts in an irradiated surface of light outputted from the direct output 
area. 

so Fig. 32 shows distribution of irradiation light amounts in an irradiated surface of light outputted from the direct output 
area, distribution of irradiation light amounts in the irradiate surface of light reflected by each reflection area, and 
distribution of whole light amounts. 
Fig. 33 shows a view illustrating another example of how control colors of reflection areas are determined. 
Fig. 34 shows a view illustrating how control colors of reflection areas are determined, following steps in Fig. 33. 

35 Fig. 35 shows a view illustrating how control colors of reflection areas are determined, following steps in Fig. 34. 
Fig. 36 shows a view illustrating how control colors of reflection areas are determined, following steps in Fig. 35. 
Fig. 37 shows a view illustrating problems resulting from arrangement of the control colors of Fig. 33. 
Fig. 38 shows a view illustrating a method of solving the problems as shown in Fig. 37. 
Fig. 39A shows a front elevation of the luminescent light source according to variant 3 of the present invention, B 

40 shows a cross sectional view of the luminescent light source in the diagonal direction, and C shows a cross sectional 
view of the luminescent light source in the opposite side direction. 
Fig. 40A shows a perspective view from the front face of the mold unit and the reflecting right used in the variant 3. 
Fig. 41 A shows a front elevation of the mold unit and the reflecting mirror used in the variant 3, B shows a back side 
view thereof, C shows a right side view thereof, and D shows a bottom view thereof. 

45 Fig. 42 shows a schematic front elevation of the structure of the reflecting mirror in the variant 3. 
Fig. 43 shows a front elevation of the structure of the reflecting mirror in the variant 4 of the present invention. 
Fig. 44 shows a front elevation of the structure of the reflecting mirror in the variant 5 of the present invention. 
Fig. 45 shows a front elevation of the structure of the reflecting mirror in the variant 6 of the present invention. 
Fig. 46 shows a front elevation of the structure of the reflecting mirror in the variant 7 of the present invention. 

5o Fig. 47 shows a front elevation of the structure of the reflecting mirror in the variant 8 of the present invention. 
Fig. 48 shows a front elevation of the structure of the reflecting mirror in the variant 9 of the present invention. 
Fig. 49 shows a front elevation of the structure of the reflecting mirror in the variant 1 0 of the present invention. 
Fig. 50 shows a front elevation of the structure of the reflecting mirror in the variant 11 of the present invention. 
Fig. 51 shows a front elevation of the structure of the reflecting mirror in the variant 12 of the present invention. 

55 Fig. 52 shows a front elevation of the structure of the reflecting mirror in the variant 13 of the present invention. 
Fig. 53 shows a front elevation of the structure of the reflecting mirror in the variant 14 of the present invention. 
Fig. 54 shows a front elevation of the structure of the reflecting mirror in the variant 15 of the present invention. 
Fig. 55 shows a front elevation of the structure of the reflecting mirror in the variant 16 of the present invention. 
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Fig. 56 · shows a partial cross sectional view of a shape of the cross section of the direct output area in the variant 
17 of the present invention. 
Fig. 57 shows a cross sectional view of optical behavior of light in the luminescent light source in the variant 17 of 
the present invention. 

s Fig. 58 shows a front elevation of the luminescent light source of the variant 18 of the present invention. 
Fig. 59 shows a front elevation of the luminescent light source of the variant 19 of the present invention. 
Fig. 6D shows a front elevation of the luminescent light source of the variant 20 of the present invention. 
Fig. 61 shows a front elevation of the luminescent light source of the variant 21 of the present invention. 
Fig. 62 shows a front elevation of the luminescent light source of the variant 22 of the present invention. 

10 Fig: 63 shows a front elevation of the luminescent light source of the variant 23 of the present invention. 
Fig. 64 shows a front elevation of the luminescent light source of the variant 24 of the present invention. 
Fig. 65A shows a view of optical behavior of light in the cross section in the diagonal direction of the luminescent 
light source in the variant 18 as shown in Fig. 58, and B shows a view of optical behavior in the cross section in the 
opposite side direction. 

15 Fig. 66A shows a view of optical behavior of light in the cross section in the diagonal direction of the luminescent 
light source in the variant 19 as shown in Fig. 59, and B shows a view of optical behavior in the cross section in the 
opposite side direction. 
Fig. 67 shows a front elevation of the luminescent light source cf the variant 25 of the present invention. 
Fig. 68A shows a perspective view of the structure of the direct output area and the total reflection area in the 

20 luminescent light source in the variant 25, B shows a cross sectional view in the opposite side direction of the 
luminescent light source, and C shows a schematic view of how light is distributed to each reflection area of the 
luminescent light source. 
Fig. 69A shows a perspective view showing the structure of the direct output area and the total reflection area in 
the luminescent light source in the comparable example, B shows a cross sectional view in the opposite side direction 

25 of the luminescent light source, and C shows a schematic view of how light is distributed to each reflection area of 
the luminescent light source. 
Fig. 70A shows a perspective view of the structure of the direct output area and the total reflection area in the 
luminescent light source in the variant 26 of the present invention, B shows a cross sectional view in the opposite 
side direction of the luminescent light source, and C shows a schematic view of how light is distributed to each 

30 reflection area of the luminescent light source. 
Fig. 71 shows a front elevation of the luminescent light source of the variant 27 of the present invention. 
Fig. 72 shows a front elevation of the luminescent light source of the variant 28 of the present invention. 
Fig. 73 shows a front elevation of the luminescent light source of the variant 29 of the present invention. 
Fig. 74A shows a cross sectional view in the opposite side direction, illustrating optical behavior in the luminescent 

35 light source according to the variant 29, and B shows a front elevation thereof. 
Fig. 75A shows a cross sectional view in the opposite side direction, illustrating optical behavior in the luminescent 
light source of the comparable example, and B shows a front elevation thereof. 
Fig. 76 shows a cross sectional view illustrating optical behavior in the luminescent light source of the variant 29. 
Fig. 77 shows a cross sectional view illustrating optical behavior in the luminescent light source of the comparable 

40 example. 
Fig. 78 shows a front elevation of a luminescent light source array according to Embodiment 2 of the present invention. 
Fig. 79 shows a schematic cross sectional view of the structure of a liquid crystal display according to Embodiment 
3 of the present invention. 
Fig. 8D shows a schematic cross sectional view of the structure of the liquid crystal display according to the variant 

45 of Embodiment 3 of the present invention. 

50 

Fig. 81 shows a perspective view of a lighting system for indoor lighting using the luminescent light source array 
according to Embodiment 4 of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0040] In the following, we describe the embodiments of the present invention with reference to the drawings. However, 
the invention is not limited to the following embodiments but can undergo design changes, as appropriate, depending 
on an application, etc. 

55 [Embodiment 1] 

[0041] Fig. 7 shows a partly broken perspective view of a luminescent light source 21 according to Embodiment 1 of 
the present invention. Fig. 8 shows a perspective view of the luminescent light source that is viewed from the rear side 

8 

BNSDOCJD: <EP ___ 1681509A1_I...> 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 405 of 836



EP 1 681 509 A1 

and from which a wiring board has been removed. Fig. 9A and B show perspective views, viewed from the front side 
and from the rear side, respectively, of a mold unit 22 (light guide unit) on the rear side of which a reflectingmirror 26 is 
formed. In addition, Fig. 1 0A, B and C show a front elevation, a back side view, and a bottom plan view of the mold unit 
22. Fig. 11A shows a front elevation of the luminescent light source 21, Fig. 11 (b} shows a cross sectional view in X-X 

5 direction (diagonal direction) of Fig. 11 A, and Fig. 11 (c) shows a cross sectional view in Y-Y direction (opposite side 
direction) of Fig. 11A. 
[0042] In the luminescent light source 21, an almost dish-shaped mold unit (light guide unit) 22 is formed of optically­
transparent material of high refractive index, for instance, transparent resin. As the optically-transparent material com­
prising the mold unit 22, the optically-transparent materials such as epoxy resin or acrylic resin or glass materials may 

10 also be used. 
[0043] As shown in Fig. 7, Fig. 10 or Fig. 11, when viewed from the front face, the mold unit 22 is rectangular. In the 
central front area of the mold unit 22 is provided a circular direct output area 29, outside of which a total reflection area 
30 is provided. The direct output area 29 is a smooth, circular region formed by a plane perpendicular to a central axis 
of the mold unit 22, and the total reflection area 30 is also a smooth region formed by the plane perpendicular to the 

15 central axis of the moldunit22. In addition, in the illustrated examples, although the direct output area 29 and the total 
reflection area 30 are formed in the same plane and the direct output area 29 is located level with the total reflection 
area 30, it would be reasonable to protrude the direct output area 29 in a channel 25, making the direct output area 
higher than the total reflection area 30. On the contrary, it would also be reasonable to retract the direct reflection area 
29 into the channel 25 so as to make the direct output area 29 lower than the total reflection area 30. Although primarily 

20 the direct output area 29 seives to directly outputting light output from the light emitting devices 24R, 24G, 248 to the 
external, as described later, it also serves to totally reflect incident light. Similarly, although the total reflection area 30 
primarily serves to totally reflect incident light toward a reflecting mirror 26, it also seives to transmit and output the 
incident light to the external. 
[0044] The toric channel 25 is provided between the direct output area 29 and the total reflection area 30, and on the 

25 base of the channel 25 a total reflection area 31 is formed by an annular plane. In addition, an obliquely tilted inclined 
total reflection area 32 is formed on the inner circumferential flank of the channel 25, and the inclined total reflection 
area 32 is formed like a tapered truncated cone so that the diameter decreases as it moves to the front face of the mold 
unit 22. Although the total reflection area 31 and the inclined total reflection area 32 primarily serve to totally reflect 
incident light, it is also possible that some of the incident light may transmit the inclined total reflection area 32 and be 

ao outputted to the external. 
(00451 As shown in Fig. 9, the back side of the mold unit 22 is cuived, and on the back side is provided a concave 
mirror shaped reflecting mirror 26 for reflecting the light totally reflected by the front face of the mold unit 22. The reflecting 
mirror 26 may be a metal coating such as Au, Ag, Al, etc. deposited on the back side (pattern surface) of the mold unit 
22, white paint painted on the back side of the mold unit 22, a metal plate such as aluminum, etc. having surface 

35 reflectance improved by specular working the surface, a metal or resin curved plate a surface of which is plated by Au, 
Ag, Al, etc., or a curved plate a surface of which is painted with white paint. 
[0046] As shown in Fig. 10, a light reflection surface of the reflecting mirror 26 is formed in mosaic by a plurality of 
reflection areas arranged along at least two directions when viewed from the light output direction. A ring zone shaped 
reflection area 36 is provided in the periphery of an opening located in the central part of the reflecting mirror 26, and in 

40 the peripheral area of the reflection area 36, the reflecting mirror 26 is divided into a plurality of columns and a plurality 
of rows, thus being divided into the grid reflection areas 28i, 28], 28k .... The reflection areas 28i, 28j, 28k ... comprise 
the reflection surface shaped like a concentric circle. In addition, although the light reflection surface such as the reflection 
areas 28i, 28j, 28k ... is amirrorplane, a light reflection surface of the reflection area 36 may be made to be slightly rough 
so as to diffuse light. 

45 [0047] Also, as shown in Fig. 9, the reflecting mirror 26 is open in the central area of the back side of the mold unit 
22. In the opening of the reflecting mirror 26, a semispherical concave portion 27a is formed in the central part of the 
back side of the mold unit 22, and a convex portion 27b is protruded in the periphery of the concave portion 27a. 
(0048] To assemble the luminescent light source 21, as shown in Fig. 11, the light emitting devices 24R, 24G, 248, 
such as three LED chips having luminescent colors of red, green, and blue are installed on the surface of the wiring 

50 board 23, and then a holder 34 is secured to the surface of the wiring board 23. Next, the concave portion 27a on the 
back side of the mold unit 22 is filled with transparent resin 35 such as thermosetting resin or ultraviolet-curing resin, 
etc., and the holder 34 secured to the wiring board 23 is made to support the mold unit 22 (Fig. 8 shows how the holder 
34 supports the mold unit 22). Then, the transparent resin 35 being hardened, the mold unit 22 and the wiring board 23 
are integrally bonded by the transparent resin 35. In addition, the light emitting devices 24R, 24G, 248 are sealed in the 

55 transparent resin 35 at positions biased more to the front of the optical axis than to the center of the semispherical 
surface forming the concave portion 27a. 
(0049] In addition, the transparent resin 35 may be same as or different from the material of the mold unit 22. Also, 
an electronic circuit for adjusting amount of light of the light emitting devices 24R, 24G, 248 may be installed in a space 
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(space outside of the transparent resin 35) between the wiring board 23 and the mold unit 22. 
[0050] When viewed from the front face, the outline size of the above luminescent light source 21 is, for instance, 30 
mm by 30 mm, and is 5mm thick when viewed from lateral direction, thus being thinner than the outline. In addition, the 
concave portion 27a on the back side of the mold unit 22 is formed like a hemisphere having a radius of 3.90 mm. 

5 However, the concave portion 27a is slightly smaller than 1/2 of a sphere, the radius of the opening of the concave 
portion being 3.25 mm. In addition, values mentioned herein are simply an example, the size may be designed as 
appropriate so that it may be optimal values depending on the efficiency of light emitting devices or desired amount of 
light, etc. 
[0051] Fig .. 12 shows a cross sectional view of the structure of the luminescent light source 21 of the invention and 

10 behavior of light outputted from the light emitting devices 24R, 24G, 248 which represent a cross section in the diagonal 
direction. In the drawings, a thin line arrow designates a light. The reflection areas shall be the reflection area 28s, the 
reflection area 28t, the reflection area 28u, and the reflection area 28v in this order from the side closer to the reflection 
area 36. When the light emitting devices 24R, 24G, 248 of three colors, i.e., red, green, and blue, arranged in the central 
area of the luminescent light source 21 are emitted, among light outputted from this light emitting devices 24R, 24G, 

15 248, light outputted at an output angle 01 { <0c} smaller than a critical angle 0c of total reflection on a boundary face of 
the mold unit 22 enters the direct output area 29,. and this light transmits through the direct output area 29 and is directly 
outputted to the front from the luminescent light source.21. In addition, light outputted at the output angle03 (>0c) greater 
than the critical angle0c of total reflection enters the total reflection area 31, and this light, by being totally reflected by 
the total reflection area 31, enters the reflection area 28s, and transmits through the total reflection area 30 and is 

20 outputted to the front after being reflected by the reflection area 28c. In addition, when the total reflection area 31 is 
slightly inclined as shown in Fig. 12, the output angle 03 may be slightly smaller than the critical angle 0c of the total 
reflection. Also, the light outputted at the output angle 04 (>03) greater than the critical angle 0c of the total reflection 
enters the total reflection area 30, and this light, by being totally reflected by the total reflection area 30, enters the 
reflection area 28t, and transmits through the total reflection area 30 and is outputted to the front after being reflected 

25 by the reflection area 28t. Furthermore, light outputted at the output angle95{>04) greater than the output angle 94 or 
at the output angle greater than that, by being totally reflected by the total reflection area 30, enters the reflection area 
28u or the reflection area 28v, and transmits through the total reflection area 30 and is outputted to the front after being 
reflected by the reflection areas 28u, 28v. In addition, light outputted from the light emitting devices 24R, 24G, 248 at 
the output angle 92 (01<02<93} intermediate the output angle 01 to the direct output area 29 and the output angle 03 to 

30 the total reflection area 31 enters the inclined total reflection area 32, and then the reflection area 36 after being totally 
reflected twice by the inclined total reflection area 32 and the direct reflection area 29. The light reflected by the reflection 
area 36 is reflected toward the corner area of the luminescent light source 21, and outputted to front from the corner 
area by further being reflected by the total reflection area 30 and the reflection area 28v. 
[0052] In addition, in the Embodiment 1, as the reflecting mirror 26 consists of mosaic arrangement of either square 

35 or rectangular reflection areas 28i, 28j, 28k,. .. , color uniformity at the luminescent light source 21 can be improved. In 
particular, when the luminescent light source is used as white light source, color irregularity or a partial coloring can be 
reduced. In the following, we describe this in details. 
[0053) Fig. 13 shows a schematic front elevation of the reflecting mirror 26. The opening is provided in the central 
area of the reflecting mirror 26, and the light emitting devices 24R, 24G, 248 are positioned in the opening. The light 

40 reflection surface of the reflecting mirror 2 6 are divided into a plurality of columns and a plurality of rows, and the 
reflection areas 28i, 28j, 28k ... are arranged like a grid. In Fig. 13, to make the description simple, the number of divisions 
of the reflectingmirror is small, and the reflecting mirror 26 is divided into 5 columns and 5 rows. Thus, except for the 
opening, the reflecting mirror 26 has the reflection areas 28i, 28j, 28k .... The reflection area 28i, 28j, 28k ... comprise a 
concentric reflection surface. With the reflection mirror 28 formed concentrically as shown, the luminescent light source 

45 21 can be further thinned. In addition, designing the plurality of the respective reflection areas 28i, 28j, 28k ... with 
parameters that are independent of each other allows the respective areas to be designed optimally and to emit light 
more uniformly. 
[0054] It would be desirable to design a curved surface of the respective reflection areas 28i, 28j, 28k ... to a shape 
that allows light to be outputted from the front face of the luminescent light source 21 as uniformly as possible. For 

5o instance, the respective reflection areas 28i, 28j, 28k ... maybe a conic surface, respectively, as shown in the following 
expression (1): 

55 
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z= 
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+ ✓ cv2 2 5 1 1 (CC+l)p 
+A 

4 + bp6 + 8 + dplO + ap cp + 

10 
(1) 

However, 

15 

✓ x2 + y2 p -

20 wherein X, Y, Z are orthogonal coordinates with their origin at the center of the reflectingmirror 26, and the axis Z coincides 
with the optical axis of the reflecting mirror 26 and the central axis of the mold unit 22. p is a distance (radius) from the 
origin when viewed from the front face (namely, projection to the XY plane). Also, CV is a curvature (=1/radius of 
curvature) of the reflecting mirror 26 or the reflection areas 28i, 28j, 28k ... , CC is a conic coefficient, A is an amount of 
displacement of the center of the reflecting mirror 26 to the axis Z, a, b, c, and d are quartic, sextic, octal, and decadal 

25 non-sphere coefficients, respectively. However, values of these coefficients are defined for every reflection area 28i, 
2Bj, 28k .... 
[0055] In the drawings attached to the specification of the present invention, reflection areas having same amount of 
characteristic that characterizes a shape of a curved surface of a reflecting surface (hereinafter referred to as a cuive 
constant), for instance, reflection areas having an equal cuivature CV or conic coefficient CC, non-sphere constant a, 

ao b, ... , as described above, are expressed as an area having a same hatching pattern. In the reflecting mirror 26 as shown 
in Fig. 13, the reflection areas having an equal distance from the center thereof are designed to have a same curve 
constant. In addition, it is assumed in the reflecting mirror 26 of Fig. 13 that pitch interval P of the reflection areas 28i, 
28j, 28k ... is 6 mm. 
[0056) When the reflecting mirror 26 of Fig. 13 is compared with the reflecting mirror 12 of a conventional example as 

35 shown in Fig. 5, both of them have pitch interval of 6 mm, and the front size of the luminescent light sources is equal to 
each other. However, in the latter, the number of divisions of the reflection areas is 3, whereas in the former, the number 
of the divisions is 24. Then, when reflection areas having a same curve constant (reflection areas being equidistant from 
the center) are grouped, the reflecting mirror of the ·conventional example of Fig. 5 has 3 types of reflection areas, 
whereas the reflecting mirror 26 of Fig. 13 has 5 types. Thus, according to the luminescent light source 21 of the 

40 Embodiment 1, compared with the conventional example, the light traveling direction can be set more elaborately, the 
degree of freedom in designing a light path is greater, more detailed adjustment of the light output direction is enabled, 
and coloring of the luminescent light source 21 can be prevented by uniformly mixing respective colors. Yet, as the 
number of divisions can be increased without changing pitch interval P, neither manufacturing will be difficult nor cost 
will increase, even when the number of divisions is increased. 

45 [0057] In addition, if the respective reflection areas 28i, 28j, 28k ... are further trisected, the respective reflection areas 
will be smaller, as shown in Fig. 14. The pitch interval of the reflection areas 28i, 28j, 28k ... will be 2 mm, and the number 
of divisions of the reflecting mirror 26 will be 216. For the reflection areas 1 ?a, 1 ?b, 1 ?c, i Ba, 1 Bb, ... of the reflecting 
mirror 12 of Fig. 6 that were obtained by trisecting the respective reflection areas 12a, 12b, 12c based on the reflecting 
mirror 12 of Fig. 5, the number of divisions of the reflecting mirror 12 is only 9, although the pitch interval Pis 2mm. 

5o Thus, the smaller the pitch interval P of the reflection areas is or the greater size of the luminescent light source is, 
superiority of the reflectingmirror 26 of the Embodiment 1 to the conventional reflecting mirrors divided into ring zones 
becomes remarkable, and the degree of freedom in light path designing or color uniformity further improves. 
[0058] According to the luminescent light source 21 of the Embodiment 1, as light outputted from the light emitting 
devices 24R, 24G, 248 is outputted to the front after repeating reflections between the.total reflection areas 30, etc. of 

· 55 the mold unit and the reflecting mirror 26, light path length can be obtained within the luminescent light source 21, thus 
consequently enabling equalization of optical strength of the light radiated from the light emitting devices 24R, 24G, 24B 
and outputted to the front from the luminescent light source 21. In addition, if the light emitting devices 24R, 24G, 24B 
of more than one color are used, degree of color mixture of the light to be outputted from the luminescent light source 
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21 can be enhanced. 
[0059] In the luminescent light source 21 of the Embodiment 1, as the respective reflection areas 28i, 28j, 28k ... of 
the reflecting mirror 26 can be divided smaller than the conventional case, the degree of freedom in light path design 
when designing the luminescent light source 21 increases, thereby enabling more detailed adjustment of the light output 

5 direction. In particular, in the luminescent light source 1 of the Embodiment 1, ( 1) the inside light path length can be 
obtained as described above. In addition, (2) the respective reflection areas 28i, 28j, 28k, ... that are divided smaller than 
the conventional case allows the direction of light reflection or output to be designed elaborately. In addition, (3) the 
respective reflection areas 28i, 28j, 28k, ... that are divided smaller than the conventional case allows spread of light to 
be designed more elaborately. As a result of (1) to (3) above, uniformity of optical strength at the luminescent light source 

10 21 can be improved, or degree color mixing can be enhanced when the light emitting device of more than one color is used. 
[0060) Fig. 15 shows optical intensity distribution in diagonal direction in the case of the concentric luminescent light 
source in which the reflecting mirror 12 is divided into the ring zones as shown in Fig. 5 or Fig. 6, and Fig. 16 shows 
optical intensity distribution in the case in which the reflecting mirror 26 is divided like a grid as shown in Fig. 13 or Fig. 
14. The horizontal axis in Fig. 15 and Fig. 16 is a distance in diagonal direction, measured from the center of the reflecting 

15 mirror 26, and the vertical axis is optical intensity at each position. As can be seen when Fig. 15 and Fig. 16 are compared, 
while the optical intensity fluctuates ± 15% with the convention method, fluctuation in the optical intensity in the embod­
iment is about ±8% and uniformity of the optical intensity has improved. 
[0061] Although in the embodiment, the curve constant was determined depending on the distance from the center 
of the reflecting mirror 26, the way of distribution of reflection areas having a same curve constant is arbitrary. For 

20 instance, in the variant 1 as shown in Fig. 17, distribution in the triangular area surrounded by the dashed line in the 
reflecting mirror 26 (1/8 area of the reflecting mirror 26) is determined, and then, by making this axisymmetricwith respect 
to the two diagonal directions and two opposite side direction, distribution in other areas is determined. 
[0062] In addition, if the reflecting mirror is designed so that the optical intensity distribution of the luminescent light 
source 21 is uniform and color uniformity can be improved, as in the reflecting mirror 26 of the variant 2 shown in Fig. 

25 18, the divided respective reflection areas 28i, 28j, 28k, ... may be arranged in random manner, having curve constants 
that are differentto each other. However, although the degree offreedom in designing increases if the respective reflection 
areas are randomly arranged, color irregularity at the luminescent light source 21 will be greater. In fact, as described 
in Fig. 4, in order to keep color irregularity at a luminescent light source small, it is necessary to dispose reflection areas 
that have light of respective colors to be vertically outputted in a predetermined sequence, considering the order in which 

30 light emitting devices are arranged. On the one hand, since the light emitting devices or the reflection areas are arranged 
in two dimensions, there will be an area among adjacent reflection areas that has light of a same color to be outputted 
vertically to the frontface direction, even if the reflection areas are dete1111ined regularly in respective diagonal directions 
or opposite side directions. Hence, it is necessary to adjust the reflection areas so that such an area will not be generated. 
[0063] In the following, we describe a method of designing each reflection area. First, with reference to Fig. 19, we 

35 describe a method of designing in the case in which, as a curve constant, a curvature CV of the expression (1) is changed 
for every reflection area. Now, as adjacent three areas in the diagonal direction or a direction parallel to the side are 
treated as one pair, Fig. 19 only shows the adjacent three reilection areas. The three reflection areas shall be 28R, 28G, 
288, and the curvature thereof shall be CVr, CVg, CVb, respectively. Now, the reflection area 28R is the reflection area 
designed to have red light outputted from the light emitting device 24R to exit vertically to the front face direction, the 

40 reflection area 28G is the reflection area designed to have green light outputted from the light emitting device 24G to 
exit vertically to the front face direction, and the reflection area 288 is the reflection area designed to have blue light exit 
vertically to the front face direction. As shown in Fig. 19, if the red light emitting device 24R, the green light emitting 
device 24G, and the blue light emitting device 24B are arranged in this order from the left on the figure, in order to reduce 
color irregularity of the luminescent light source 21, the reflection areas have to be arranged from the left as one faces, 

45 in the order of the reflection area 28B that has blue light to exit to the front face direction, the reflection area 28G that 
has green light to exit to the front face direction, and the reflection area 28R that has red light to exit to the front face 
direction (see Fig. 4). In addition, if color of the light to be reflected by the reflection area and to be outputted vertically 
to the front face direction is considered a control color of that reflection area, the reflection area 2BR is the reflection 
area whose control color is red, the reflection area 28G is the reflection area whose control color is green, and the 

5o reflection area 28B is the reflection area whose control color is blue. 
[0064) The curvature CV of the conic surface can change the traveling direction of light reflected by each reflection 
area, and decreasing the curvature CV tilts the light reflected by that reflection area outward, while increasing the 
curvature CV tilts the light reflected by that reflection area inward. Thus, the light output direction in the respective 
reflection areas 28R, 28G, 288 could be adjusted if the curvature CVr, CVg, CVb, etc., of the adjacent reflection areas 

55 28R, 28G, 288 was designed, consideringpitch interval Q among the respective light emitting devices 24R, 24G, 248, 
a distance H between the light output surface of the light emitting devices 24R, 24G, 248 and the surface of the mold 
unit 22, positions of the respective reflection areas 28R, 28G, 28B, etc. Therefore, when priority of the control color of 
the adjacent reflection areas, etc. is determined depending on arrangement of the light emitting devices 24R, 24G, 248, 
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and the curvature CVr, CVg, CVb, etc. is designed in consideration of the priority, a white overlapped area (shaded 
portion in Fig. 19) of the area AR of red light LR, the area AG of green light LG and the area AB of blue light LB can be 
widened, thus obtaining uniform white light. For instance, in the configuration such as Fig. 19, red light LR is outputted 
vertically to the front side in the reflection area 2BR, green light LG is outputted vertically to the front side in the reflection 

s area 28G, and blue light LB is outputted vertically to the front side in the reflection area 28B. Based on the curvature 
CVg of the central reflection area 28G, the curvature CVr of the reflection area 28R closer to the center is greater than 
CVg, and the curvature CVb of the reflection area 2Bb farther from the center is smaller than CVg. 
[0065] In the mean time, when the curvature of the reflection area is determined as described above, the curvature 
varies depending on a position of the light emitting devices 24R, 24G, 248. In practice, as the respective light emitting 

10 devices 24R, 24G, 24B are -not arranged in a. line, the position or pitch interval Q changes depending on a viewing 
direction. For instance, as shown in Fig. 20A, the arrangement of the light emitting devices 24R, 24G, 24B of when the 
curve constant of the reflection areas 28R, 28G, 28B in the opposite side direction K1 is defined needs to be handled 
as being different from that of the light emitting devices 24R, 24G, 248 of when the curve constant of the reflection areas 
28R, 28G, 288 in the diagonal direction is defined. 

15 [0066J Forinstance, when the reflection areas 28R, 28G, 28G on the opposite side direction K1 are considered, Ki, 
as shown in Fig. 20B, the curve constants of the reflection area 28R, 28G, 288 are defined by using virtual light emitting 
devices 32R, 32G, 32B that project respective light emitting devices 24R, 24G, 24B onto the straight line of the opposite 
side direction K1. In other words, for the reflection area 28R on the opposite side direction K1 , the curve constant is 
defined so that red light outputted from the virtual light emitting device 32R is vertically outputted to the front face, for 

20 the reflection area 28G on the opposite side direction K1, the curve constant is defined so that green light outputted 
from the virtual light emitting device 32G is vertically outputted to the front face, and for the reflection area 288 on the 
opposite side direction Ki, the curve constant is defined so that blue light outputted from the virtual light emitting device 
328 is vertically outputted to the front face. In addition, when the reflection areas 28R, 28G, 288 on the opposite side 
direction K2 of Fig. 20A are considered, as shown in Fig. 20B, as shown in Fig. 208, the curve constants of the reflection 

25 area 28R, 28G, 288 are defined by using virtual light emitting devices 33R, 33G, 33Bthat project respective light emitting 
devices 24R, 24G, 248 onto the straight line of the diagonal direction K2. In other words, for the reflection area 28R on 
the diagonal direction K2, the curve constant is defined so that red light outputted from the virtual light emitting device 
33R is vertically outputted to the front face, for the reflection area 28G on the diagonal direction K2, the curve constant 
is defined so that green light outputted from the virtual light emitting device 33G is vertically outputted to the front face, 

ao and for the reflection area 288 on the diagonal direction K2, the curve constant is defined so that blue light outputted 
from the virtual light emitting device 338 is vertically outputted to the front face. 
[0067] In the example shown in Fig. 20, the virtual light emitting devices 32R, 32G, 32B projected onto the straight 
line of the opposite side direction Ki are equally spaced, thus facilitating designing of the respective reflection areas. 
[0068] In addition, Fig. 21 A, B show the case in which 5 light emitting devices are used. For instance, when the light 

ss emitting devices of red, green, and blue are used, the respective emitting devices may be combined at a certain proportion 
to uniformly balance luminance of respective colors because these light emitting devices have different luminance. For 
instance, in Fig. 21 A, as luminance of the red light emitting device 24R is high, one red light emitting device 24R, and 
two each of green and blue light emitting devices 24G, 248 are used. 
[0069] In this case, in the opposite side direction Ki, as shown in Fig. 21 B, as it can be considered that the green and 

40 blue light virtual light emitting devices 32G, 328 are arranged in same positions that mutually overlap on the both sides 
of the red fight emitting device 32R, the control color and curvature CV of the respective reflection areas may be defined 
corresponding to the layout of such the virtual light emitting devices. In the opposite side direction K1, the reflection area 
28R is designed to correspond to the red virtual light emitting device 32R, and the reflection area 28G8 being adjacent 
to the reflection area 28R on the inner circumference side is designed to correspond to the green and blue virtual light 

45 emitting devices 33G, 338 located to the left as one faces in the opposite side direction K1, and the reflection area 28G8 
being adjacent to the reflection area 28R on the outer circumference side is designed to correspond to the green and 
blue virtual light emitting devices 33G, 338 located to the right as one faces in the opposite side direction K1. 
[0070] In addition, in the diagonal direction K2, as shown in Fig. 218, as it can.be considered that intermediate the 
blue virtual light emitting devices 33B, one red virtual light emitting device 33R and two green virtual light emitting device 

50 33G are arranged, overlapping in the same position, the control color and curvature CV are defined corresponding to 
the layout of such the virtual light emitting devices. For instance, the reflection area 28RG in the diagonal direction K2 
is designed to correspond to the red and green virtual light emitting devices 33R, 33G, the reflection area 28B being 
adjacent to the reflection area 28RG on the inner circumference side is designed to correspond to the virtual light emitting 
device 24B located in the left top in the diagonal direction K2, and the reflection area 288 being adjacent to the reflection 

55 area 28RG on the outer circumference side is designed to correspond to the light emitting device 24B located in the 
right bottom in the diagonal direction K2. 
[0071 J Similarly, in the diagonal direction K3, as shown in Fig. 21 B, as it can be considered that intermediate the green 
virtual light emitting devices 33G, one red virtual light emitting device 33R and two blue virtual light emitting device 33B 
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are arranged, overlapping in the same position, the control color and curvature CV are defined corresponding to the 
layout of such the virtual light emitting devices. For instance, the reflection area 28R8 in the diagonal direction K3 is 
designed to correspond to the red and blue virtual light emitting devices 33R, 338, the reflection area 28G being adjacent 
to the reflection area 28RB on the inner circumference side is designed to correspond to the virtual light emitting device 

5 33G located in the left bottom in the diagonal dlrection K3, and the reflection area 28G being adjacent to the reflection 
area 28RB on the outer circumference side is designed to correspond to the light emitting device 33G located in the 
right top in the diagonal direction K3. 
[0072] In the following, we describe a method of designing in the case in which as a curve constant, the conic coefficient 
CC of the expression (1) is changed for every reflection area. The conic coefficient CC can change a degree of spread 

to of the light reflected by that reflection area, and decreasing the conic coefficient CC expands the spread of the light 
reflected by the reflection area and increasing the conic coefficient CC shrinks the spread of the light reflected by the 
reflection area. Thus, when designing the conic coefficient CC, the conic coefficient CC may be determined based on 
a distance between the light output surface of the light emittingdevices 24R, 24G, 248 and the surtace of the mold unit 
22, distance D1, D2 between the reflection area and the light emitting devices 24R, 24G, 248, etc. 

15 [00731 Specifically, as shown in Fig. 22, in the reflection areas 28R, 28G, 288 having a short distance D1 to the light 
emitting devices 24R, 24G, 248, the conic coefficient CC may be reduced, and in the reflection areas 128R, 128G, 128B 
having a long distance D2 to the light emitting devices 24R, 24G, 248, the conic coefficient CC may be increased. 
Consequently, in the reflection areas 28R, 28G, 288 close to the light emitting devices 24R, 24G, 248, the spread of 
the output light is great and directivity is wide. In the reflection areas 28R. 28G, 28B near the light emitting devices 24R, 

20 24G, 248, light of respective colors does not mix easily as the light path length is short although much light arrives. 
However, by reducing the conic constant to widen directivity of the reflected light, not only the optical intensity is sup­
pressed by diffusing light, but also the degree of color mixture can be enhanced. In contrast to this, in the reflection 
areas 128R, 128G, 1288 remote from the light emitting devices 24R, 24G, 248, the spread of the output light is small 
and directivity is narrow. In the reflection areas 128R, 128G, 128G remote from the light emitting devices 24R, 24G, 

25 248, the amount of arriving light is small, while the light path length is long and color missing progresses well. However, 
by increasing the conic constant CC and narrowing directivity of the reflected light, light diffusion is reduced and the 
optical intensity is improved even at the expense of the color mixing degree to some extent. Thus, according to the 
method of designing, optical intensity can be equalized in the whole luminescent light source 21, and furthermore color 
uniformity can be achieved by balancing the color mixing degree across the luminescent light source 21. However, this 

30 does not mean that such the designingpolicy is given the highest priority, and as the object is to design so that the optical 
intensity and color mixing degree in the irradiated surface (target surface) defined to be ahead of the luminescent light 
source in the design will be optimal, there might be the case in which the reflection area near the light emitting device 
has narrower spread of light as a result of optimal designing of the optical intensity and color mixing degree on the target 
surface. 

35 [0074] On the one hand, tracking or fine tuning of light would be easier if respective reflection areas 28i, 28j, 28k, ... 
on the reflecting surface 26 were designed on a continuous axis (on the line). Thus, when the reflection areas 28i, 28j, 
28k, ... are designed, first, reflection areas positioned in the diagonal or opposite side direction are designed. After the 
conic coefficient CC of the reflection areas positioned in the diagonal direction K2 or the opposite side direction K1 is 
thus determined, as shown by the solid line arrow in Fig. 23, the conic coefficient CC in each reflection area is defined 

40 so thatthefartherfromthe center of the light emitting devices 24R, 24G, 24B the reflection area is, the greater the conic 
coefficient is. Then a constant of a curved surtace of the reflection area adjacent to the reflection area is designed. In 
this case, as shown by the dashed line arrow in Fig. 23, the conic coefficient CC may be set so that it increases from 
the opposite side direction to the diagonal direction. 
[0075] In the following, we describe the method of specifically designing the reflecting mirror 26 according to the 

45 principle as discussed above. Fig. 24A and 8 show a front elevation of the luminescent light source 21 with one each 
of red light emitting device 24R, green light emitting device 24G, and blue light emitting device 248 arranged in the 
central area, and a front elevation with the mold unit 22 removed. Fig. 25 shows a cross section al view in the diagonal 
direction thereof. The outside dimension of the luminescent light source 21 when viewed from the front face is 30 mm 
x 30 mm, respectively. The reflecting mirror26 is vertically and horizontally divided into 15 areas, respectively, forming 

50 a mesh-like reflection areas 28a, 28b, ... and each reflection area is 2 mm x 2mm, respectively. The respective light 
emitting devices 24R, 24G, 248 are triangularly arranged, wherein the red light emitting device 24R and the blue light 
emitting device 24B are arranged side by side in a direction parallel to the upper and lower sides of the reflecting mirror 
26, and the green light emitting device 24G is located above them. In addition, the diameter of the direct output area 29 
is 5mm, the bore (diameter) of the bottom face of the channel 25 is 5.5 mm, outside diameter (diameter) of the top 

55 surface of the channel 25 is 10mm, and depth of the channel 25 is 1.8 mm. 
[0076] First of all, we describe the procedure of determining control color of every reflection area 28a, 28b, .... First, 
array of control colors in the tour diagonal directions K2, K3, K5, K6 and the four opposite side directions K1, K4, K7, 
KB is determined. As the arrangement of the light emitting devices 24R, 24G, 24B is same as that as shown in Fig. 20, 
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as seen from the description on Fig. 20, the virtual light emitting devices 33G, 33R, 33B are arranged from the left top 
to the right bottom in the diagonal directions K2, KB. Thus, in the diagonal direction K2 in the left top as one faces, the 
control colors are arranged in the order of green (G), red (R); blue (B), while those are arranged in the order of blue (B), 
red (R), blue (B) in the diagonal direction K6 in the right bottom. 

s [0077] In the diagonal directions K3, K5, as the virtual light emitting devices 33R, 33B, 33G are arranged from the left 
bottom to right top. Thus, in the diagonal direction K3 in the left bottom as one faces, the control colors are arranged in 
the order of red (R), blue (B), green (G), while in the right horizontal opposite side direction K4, in the diagonal direction 
K5 in the right top as one faces, the control colors are arranged in the order of green (G), blue (B), red (R). 
[0078] In addition, as the virtual light emitting devices 32R, 32G, 328 are arranged from left to right in the horizontal 

10 direction, the control colors in the left horizontal opposite side direction K1 as one faces arranged in the order of red (R), 
green (G), blue (8) from the inner side to the outer side, while the control colors are arranged in the order of blue (8), 
green (G), red (R), from the inner side to the outer side. · 
[0079] In addition, as it can be considered that in the vertical direction, one red virtual light emitting device 32R and 
one blue virtual light emitting device 328 overlap and are arranged in the same position, and one green virtual light 

15 emitting device. 32G is arranged adjacentto them, in the upper vertical opposite side direction K7, the control colors are 
arranged in the order of green. (G), red and blue (RB) from the inner side to the outer side, while in the lower vertical 
opposite side direction KB, the control colors are arranged in the order of red and blue (RB), green (G) from the inner 
side to the outer side. Fig. 26 shows the state in which the order of control colors in the respective directions K1 to KB 
has been thus determined. 

20 [0080] When the order of the control colors in the respective directions K1 to KB is detem,ined as described above, 
as shown in Fig. 27, the control color of each reflection area, for instance, one in the left top diagonal direction K2 is first 
determined. For instance, if the control color of the reflection area at the upper left corner is arbitrarily determined, the 
control color in the diagonal direction K2 is arbitrarily determined. 
[0081] Then, with the order of the control colors in the diagonal direction K2 as a starting point, the control colors of 

25 the reflection areas located in the outer circumferential area of the reflecting mirror 26 are detennined so that the control 
colors in the reflection areas that are adjacent on the left, right, top and bottom are not in a same color. Then, in the 
respective directions K1, K3 to KB except for K2, the order of control colors thus determined remains unchanged, and 
the position is just shifted in the respective directions of Ki , K3 to KB. Fig. 27 shows the control colors thus determined 
in the outer circumferential area. 

so [0082] Furthermore, as shown in Fig. 28, based on the control colors of the respective reflection areas in the directions 
K1, K2, K4, K5, K7 and those of the respective reflection areas in the outer circumferential area, in the upper half area 
of the reflecting mirror 26, the control colors of empty reflection areas area determined so that the control colors in the 
reflection areas that are adjacent on the left, right, top and bottom are not in a same color. 
[0083] Then, in the distribution state of the control colors shown in Fig. 28, the green control color are adjacent side 

35 by side in a portion. If a same control color is contiguous on the left, right, top and bottom like this, the control colors will 
be adjusted by shifting them in trial and error manner so that control colors in adjacent reflection areas will not be same. 
In Fig. 29, the control colors of red, green, and blue are shifted one by one in the a portion of Fig. 28 and in the vicinity 
thereto. 
[0084] Then, as shown in Fig. 30, the control colors in the lower half of the reflection areas are determined so that 

40 they can be symmetrical about a line with the control colors of the upper half of the reflection areas, with respect to the 
horizontal direction K1 to K4. The control colors of the lower half of the reflection areas thus determined by axisymmetric 
manipulation correspond to the order of the originally determined control colors. Then, if the number of the longitudinally 
arranged reflection areas is odd, there will be no problem. However, if the number of the longitudinally arranged reflection 
areas is even, the control colors of vertically adjacent reflection areas will be same along the horizontal direction in the 

45 upper and lower central areas. Thus, in such a case, it is necessary to shift the control colors therein in the in trial and 
error manner so that the control colors in adjacent reflection areas will not be same. Thus, it would be desirable if an 
odd number of the reflection areas is arranged. 
[0085] Alternatively, if the symmetric manipulation as described above is not desirable, similar to detennination of the 
control colors of the upper half of the reflection areas, the control colors of the lower half of the reflection areas are 

50 independently determined. If a same control color is contiguous on the left, right, top and bottom of the upper and lower 
half of the reflection areas, they may be adjusted. When the control colors in the whole reflecting mirror 26 have been 
thus determined, assignment of the control colors completes. 
[0086] In addition, depending on the number of divisions or a shape of reflection areas, there are some cases in which 
a control color of reflection areas being adjacent on the left, right, top, and right will be same even after the assignment 

55 of the control colors is adjusted. In such a case, it shall be ensured that reflection areas remote from light emitting devices 
are preferentially adjusted so that same control colors will not overlap, and they will be contiguous in reflection areas 
closer to the light emitting devices. As described above, as reflection areas close to light emitting devices are controlled 
so that reflected light can be spread, thus being hard to affect color mixing performance of the luminescent light source 
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21, it is only necessary to shift them onto the vicinity of the light emitting devices. 
[0087] When the control colors of the respective reflection areas have been thus determined, a constant of each 
reflection area, in particular, curvature CV, may be designed so that light of that color is outputted vertically to the front 
face direction. However, a reflection area whose control colors are red and blue (RB) is the reflection area such designed 

5 that red light and blue light outputted from the red and blue virtual light emitting devices 32R, 32B located in a same 
position in a certain direction will be outpu~ed vertically to the front face direction. 
[0088] When the control colors of each reflection area have been thus determined, a curvature or shape of each 
reflection area is determined so that the light is outputted to the front face direction, depending on the control color. 
Specifically, if a conic surface comprises a reflection area, a conic efficient CC or curvature CV being parameters thereof 

10 may be determined. 
[0089) First, we should consider determining the conic coefficient CC of each reflection area so that light exits uniformly 
from the whole luminescent light source 21. The light to be outputted from the luminescent light source 21 can be divided 
into light to be outputted directly from the light emitting devices 24R, 24G, 24B and the light to be outputted after being 
reflected by the reflecting mirror 26. Thus, it is necessary to know distribution of amount of light to be outputted directly 

15 from the light emitting devices 24R, 24G, 24G. As shown in Fig. 12, this is the light to be outputted from the direct output 
area 29. 
[0090) Fig. 31 shows distribution of irradiation light amounts of light to be outputted from the direct output area 29 of 
the luminescent light source 21. The irradiation light amounts are those on the irradiated surface (target surface) 20mm 
distant from the front face of the luminescent light source 21. The horizontal axis of Fig. 31 designates a distance in the 

20 diagonal direction from the center of the luminescent light source 21, and the vertical axis designates relative values of 
the irradiation light amounts that are normalized so that the maximum value of the light amounts will be 1. ln addition, 
the curved line C29 in Fig. 32 represents a partly expanded distribution of light amounts of Fig. 31. Thus, given the 
diagonal directions of the luminescent light source 21 as shown in Fig. 24 or Fig. 25, as on the cross section, the five 
reflection areas 28a, 28b, 28c, 28d, 28e are arranged in this order from the inner side, it would be good if the irradiation 

25 light amounts to be outputted from the front face direction from the reflection regions 28a, 28b, 28c, 28d, 28e made up 
for distribution of the irradiation light amounts on the target surface of the light to be outputted from the direct output 
area 29, and almost uniform amount of light as a whole could be obtained. 
[0091) For instance, to distribution of irradiation light amounts of light to e outputted from the direct output area 29 as 
shown in Fig. 31, if distribution of irradiation light amounts to be outputted after being reflected by the respective reflection 

30 areas 28a, 28b, 28c, 28d, 28e is the distribution as shown by C28a, C28b, C28c, C2Bd, C2Be il-r-F.ig. 32, the total 
irradiation light amount distribution C total will be almost uniform light amount distribution. However, at the end of the 
luminescent light source 21, if a plurality of luminescent light sources 21 are arranged, lightfrom adjacent tour luminescent 
light sources 21 overlap, and thus light amounts at the end may be small in a single luminescent light source 21. 
[0092) Thus, if the distribution of light amounts of light to be outputted from the direct output area 29 ls as shown in 

35 Fig. 31, peak values of the irradiation light amounts of light to be reflected by the respective reflection areas 28a, 28b, 
28c, 28d, 2Be may be 1.0 time, 1.8 times, 2 times, 2 times, 1 time higher than the peak values of the light to be outputted 
from the direct output area 29, as shown in Fig. 32. The amount of light to be incident on the reflection areas 28a, 28b, 
28c, 28d, 2Be rapidly decreases as it moves farther from the center. Thus, if given this, the conic coefficient CC of the 
reflection areas 28a, 28b, 28c, 28d, 28e is determined, the respective conic efficient CC shall be -5, -2, -1.5, -1, -1 in 

40 this order. 
[0093) Then, after the conic efficient CC of the respective reflection areas 28a, 28b, 28c, 28d, 28e is determined, the 
curvature CV of the respective reflection areas 28a, 28b, 28c, 28d, 28e is determined depending on the control colors 
as determined above, adjustment should be made so that light of each control color is outputted to the front face direction 
from the respective reflection areas, 28a, 28b, 28c, 28d, 28e, and color uniformity is ensured by improving color mixing 

45 performance on the target surface of the luminescent light source 21. Specifically, the curvature of the respective reflection 
areas 28a, 28b, 28c, 28d, 28e shall be 1/5, 1/29, 1/28, 1/31, 1/31 in this order. Thus, if the conic efficient CC or the 
curvature CV of the respective reflection areas 28a, 28b, 28c, 28d, 2Be in the diagonal direction is determined, the conic 
efficient CC or the curvature CV is determined for other remaining reflection areas, and a shape of each reflection area 
is determined. Distribution of optical intensity shown in Fig. 16 represents the distribution of irradiated light amounts on 

50 the target surface of the luminescent light source 21 for which the curve constant is thus determined. 
[0094] Alternatively, as another example, the luminescent light source such as Fig. 33 in which the red light emitting 
device 24R is placed in the center, the green light emitting devices 24G are arranged on both sides in one diagonal 
direction K2 or K6, and the blue light emitting devices 24B are arranged on both sides in other diagonal direction K3 
and K5 is considered. This arrangement of the light emitting devices is basically same as that as shown in Fig. 21, and 

55 the number of vertical and horizontal arrays in the reflection areas 28R, 28G, 288 is also same, being 15. In this case, 
also as can be seen from the description on Fig. 21, the control colors in the upper left diagonal direction K2 and in the 
lower right diagonal directions K6 shall be green (G) and a mixed color of red/blue (RB), the control colors in the lower 
left diagonal direction K3 and in the upper right diagonal direction K5 shall be blue (B) and a mixed color of red/green 
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(RG), the control colors in the horizontal directions K1, K4 shall be red (R) and a mixed color of green/blue (GB), and 
the control colors in the vertical directions K7, KB shall also be red (R) and a mixed color of green/blue (GB). 
[0095] Thus, in this case, as shown in Fig. 33, in the upper left diagonal direction K2 and the lower right diagonal 
direction K6, with green (G) and the mixed color of red/blue (RB) are mutually assigned as control colors. In the lower 

s left diagonal direction K3 and the upper right diagonal direction K5, blue (B) and the mixed color of red/green (RG) are 
mutually assigned as control colors. In the horizontal directions K1, K4, red (R) and the mixed color of green/blue (GB) 
are mutually assigned as control colors. In addition even in the vertical directions K7, KB, red(R) and the mixed color of 
green/blue (GB) are mutually assigned as control colors. 
[0096] However, also in any of diagonal directions, horizontal directions, or vertical directions, the control colors at 

10 both ends of a set of three control colors are same. If this is repeatedly arranged, a same control color will be contiguous 
in the diagonal direction, horizontal direction and the vertical direction, thus leading to color irregularity. For instance, 
when the diagonal direction K2 is considered, the two green light emitting devices 33G are discriminated to be the virtual 
light emitting device 33G (1) and the virtual light emitting device 33G (2). In addition, if control colors by the virtual light 
emitting devices 33G (1) is made to be G (1) and control colors by the virtual light emitting device 33G (2) is made up 

15 to be G (2}, the arrangement of the control colors in the diagonal direction K2 will be as shown in Fig. 37. In this case, 
as seen from the outputted light from the virtual light emitting devices 33G (1 ), 33R, 33B, and 33G (2} as shown in Fig. 
37, the green light partly converges to be dense, while they partly become scarce, thus leading to color irregularity. 
[0097] Thus, in such a case, as shown in Fig. 38, it would be desirable to have only the light from the virtual light 
emitting devices (virtual light emitting devices close to the reflection areas) on one side to be outputted to the front face. 

20 For instance, in the diagonal direction K2, the control colors by the green virtual light emitting device 33G (1) close to 
the reflection areas in the diagonal direction K2 and those by the red/blue virtual light emitting devices 33R, 33B are 
alternately arranged, and the control colors by the virtual light emitting device 33G (2) are not used. With this, as can 
be seen from the light diagram of Fig. 38, uniform light distribution free from color irregularity can be obtained. 
[0098] Thus, after the control colors are determined in respective directions, only overlapping control colors by the 

25 virtual light emitting devices close to the reflection areas are considered so that a same control color will not be contiguous. 
Thus, as shown in Fig. 34, in the upper left and lower right diagonal directions K2, K6, green control color (G) and red/ 
blue control color (RB) are alternately arranged, and in the lower left and upper right diagonal directions K3, K5, green 
control color (B) and red/green control color (RG) are alternately arranged. In addition, in the horizontal directions K1, 
K4 and the vertical directions K7, KB, red control color (R) and green/blue control color (GB) are alternately arranged. 

ao However, the control color G in the diagonal direction K2 is by the virtual light emitting device 33G (24G) located in the 
left top, and the control color G in the diagonal direction K6 is by the virtual light emitting device 33G (24G) located in 
the right bottom. This applies to the other direction as well. 
[0099} If the respective control colors in the diagonal direction, horizontal direction and vertical direction are thus 
determined, as shown in Fig. 34, control colors along at least one side located in the periphery of the reflecting mirror 

35 26 are determined. When the control colors are determined, a control color of each reflection area ls determined in trial 
and error manner by assigning six types of the control colors, so that a same control color will not be contiguous on left, 
right, top and bottom. 
[0100] Furthermore, control colors are assigned to blank reflection areas in the area (e.g., the area between the 
diagonal directions K2 and K3) for which peripheral control colors are determined, so that a same control color will not 

40 be contiguous on left, right, top and bottom, and as shown in Fig. 35, control colors in about 1/4 area, for instance, are 
determined. Then, the control colors that have been already determined are transferred to the remaining areas so that 
they will be symmetric about a line, and·as shown in Fig. 36, the control colors are assigned to the whole. 
[0101} When the control colors of the respective reflection areas are thus determined, as with the case of the three 
light emitting devices, the conic efficient CC or curvature CV, etc. may be determined so that uniform light will be outputted 

45 to the front face direction. 
[0102] In the above embodiment, although the square reflecting mirror 26 has been divided into a plurality of square 
reflection areas 28i, 28j, 28k, ... , various forms other than this are also possible. Those as shown in Fig. 39 to Fig. 42 
are variant 3 of the luminescent light source 21, wherein the reflectingmirror 26 being hexagonal when viewed from the 
front is divided into the reflection areas 28i, 28j, 28k, ... also having a same hexagonal shape as the contour thereof. 

50 Fig. 39A is a front elevation of the luminescent light source in the variant 3, and Fig. 39B, C are a cross sectional view 
of the luminescent light source in the diagonal direction and a cross sectional view in the opposite side direction, re­
spectively. Fig. 40A, B are a perspective view viewed from the front of the mold unit 22 having the reflecting mirror 26 
on the back side and a perspective view viewed from the rear, respectively. In addition, Fig. 41A is a front elevation of 
the mold unit, Fig. 41 B is a back side view thereof, Fig. 41 C is a right side view thereof, and Fig. 41 D is a bottom view 

55 thereof. In addition, Fig. 42 is a schematic front elevation of the reflecting mirror 26 used in the luminescent light source. 
The luminescent light source 21 is formed like a hexagon when viewed from the front, and its reflecting mirror 26 is also 
formed like a hexagon. Then, the hexagonal reflecting mirror 26 is divided into a plurality of hexagonal reflection areas 
28i, 28j, ·28k, ... without a space therebetween. 
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[0103] In the case of the reflection areas 28i, 28j, 28k, ... shaped like the variant 3, while the reflection areas are 
contiguous in the opposite side direction K9-K9 as shown in Fig. 42, the reflection areas in the opposite side direction 
K10-K1 o as shown in Fig. 42 are discrete (partly, passing through the boundary between the reflection areas). In such 
a case, first, respective curve constants such as the curvature CV or the conic coefficient CC, are first designed for the 

s reflection areas arranged along the opposite side direction, and then, the curve constants may be sequentially determined 
for adjacent reflection areas being adj acent to the reflection areas. In addition, reflection areas located at the edge of 
the reflecting mirror 2 6 are partly notched trapezoids, the effective area thereof is reduced. In the reflection areas of 
such void-edged trapezoids, first designing takes place on the assumption that reflection shape of the edge is hexagonal, 
and then a value greater than the conic efficient determined as a hexagon may be assigned to the reflection area of void 

10 hexagons. If the contour of the reflecting mirror 26 is same as the shape of each reflection area 2Bi, 28j, 28k, ... designing 
can take place as described above, thus facilitating adjustment of the curve constants such as the curvature CV or conic 
efficient CC. 
[0104] Fig. 43 is a front elevation showing the structure of the reflecting mirror 26 in the variant 4. In the reflecting 
mirror 26, the triangle-shaped reflecting mirror 26 is divided into a plurality of triangular reflection areas 28i, 28j, 28k, .... 

15 In this case, when the reflection area on the line segment K11-K11 connecting the vertex with the center of the side as 
shown in Fig. 43 is considered, the outermost reflection areas (the reflection area positioned at the vertex and that 
position at the center of the side) have a different distance from the center. Thus, in the variant, rather than designing 
the reflection areas on the line segment K11-K11 sequentially, designing may start with the reflection area 28h located 
on the vertex. In other words, first, the conic coefficient, etc. is designed for the reflection areas 28h positioned at the 

20 three vertices, then, if with the reflection areas 28h positioned at the vertices a starting point, adjacent reflection areas 
are sequentially designed inward, and the curve constants such as the curvature CV or conic efficient CC can be easily 
adjusted. 
[0105] In addition, Fig. 44, Fig. 45, and Fig. 46 shows variants in which the reflecting mirror 26 is divided into the 
reflection areas 28i, 28j, 28k, ... whose shape is different from the contour of the reflecting mirror. In the variant 5 as 

25 shown in Fig. 44 and the variant 6 as shown in Fig. 45, the rectangular shaped reflecting mirror 26 is divided into a 
plurality of triangular reflecting areas 28i, 28j, 28k, ... , and in the variant 7 as shown in Fig. 46, the hexagonal reflecting 
mirror 26 is divided into a plurality of triangular reflecting areas 28i, 28j, 28k, .... According to these variants 5 to 7, the 
reflection areas 28i, 28j, 28k, ... canbe subdivided. At the same time, since directions of the reflection areas are disparate 
to light to be radially outputted from the reflection areas 28i, 28j, 28k, ... , it becomes difficult to design each reflection 

ao area. Thus, in these variants, it would be desirable if designing could take place as described below. 
[0106] In the variants 5 and 6 as shown in Fig. 45 and Fig. 46 in which the square reflecting mirror 26 is divided into 
triangular reflection areas, the opposite side direction K12-K12 is a boundary among the reflection areas, however, the 
reflection areas are arranged continuously in the diagonal direction K13-K13. Thus, in this case, for the reflection areas 
arranged In the diagonal direction K12-K12, the curve constants such as the conic coefficient, etc. are first designed, 

35 and then the reflection areas adjacent to the reflection area may be sequentially designed. 
[0107] Also, in the variant 7 in which the hexagonal reflecting mirror 26 is divided into triangular reflection areas 28i, 
28j, 28k, ... , the diagonal direction K14-K'l 4 is a boundary among the reflection areas, however, the reflection areas are 
arranged continuously in the opposite side direction K15-K15. Thus, in this case, for the reflection areas arranged in the 
opposite side direction K15-K15, the curve constants such as the conic coefficient, etc. are first designed, and then the 

40 reflection areas adjacent to the reflection area may be sequentially designed. 
[0108] In addition, in Fig. 47 to Fig. 49 are variants, wherein with the light emitting devices 24R, 24G, 248 as a center, 
the reflecting mirror 26 is divided into concentric ring zones, and the ring zone shaped areas are further divided circum­
ferentially. In fact, in the reflecting mirror 26 of the variant 8 as shown in Fig. 47, the square reflecting mirror 26 is divided 
into ring zones and radially, comprising the plurality of reflection areas 28i, 28j, 28k, .... In the reflecting mirror 26 of the 

45 variant 9 in Fig. 48, the hexagonal reflectingmirror 26 is concentrically and radially divided, comprising the plurality of 
reflection areas 2Bi, 28j, 28k, .... In the reflectingmirror 26 of the variant 1 Oas shown in Fig. 49, the triangular reflecting 
mirror 26 is divided concentrically and radially, comprising the plurality of the reflecting areas 28i, 28j, 28k, .... In addition, 
like the variant 11 as shown in Fig. 50, the reflection areas of each bearing may be offset radially. 
[0109] In these variants 8 to 11, as size of the reflection areas closer to the central area ls smaller, manufacturing of 

so the reflection areas near the central area is difficult. Thus, in the outer ring zone shaped area, the number of divisions 
may be increased, and that in the reflection areas near the central area may be reduced. In these variants, it is possible 
to assume same radial arrangement at each bearing to light to be radially outputted from the light emitting devices 24R, 
24G, 248, thus facilitating designing of the reflecting mirror 26 or adjustment of the curve constants. 
[0110] In addition, Fig. 52 is the variant in which the reflection areas 281, 28j, 28k, ... , having the same shape as the 

55 contour of the reflecting mirror 26 are rotated, and the reflecting mirror 26 is divided by the reflection areas 2Bi, 28j, 
28k. ... In the variant 12 as shown in Fig. 51, the square reflecting mirror 26 is divided by the square reflection areas 2Bi, 
28j, 28k, ... , that are rotated by 45° (i.e., rhombus). In the variant 13 as shown in Fig. 52, the hexagonal reflecting mirror 
26 is divided by hexagonal reflection areas 28i, 28j, 28k ... , that are rotated by 30°or 90°. In these variants 12, 13, the 
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reflection areas are continuous in the diagonal direction in which light amounts tend to be short, thus facilitating designing 
of the reflection areas. However, since many partially void shaped reflection areas tend to take place in the periphery, 
light loss is easy to occur. In these variants, as the reflection areas are continuous in the diagonal direction, the reflection 
areas arranged along the diagonal direction can be easily designed. Then, by sequentially designing the reflection areas 

s from those adjacent to the reflection areas in the diagonal direction, designing of the reflecting mirror 26 or adjustment 
of the curve constants can be easily done. 
[0111] Fig. 53 to Fig. 55 are variants in which the reflection areas 28i, 28j, 28k, ... 28x, 28y, 28z, ... having a different 
shape or.size depending on a distance from the light emitting devices 24R, 24G, 24B are arranged. In fact, in the variant 
14 as shown in Fig. 53, the square reflection areas 28i, 2Bj, 28k, ... 28x, 28y, 282, ... are formed in the square reflecting 

10 mirror 26, and the greater the size of the reflection area is, the farther it is from the center. When an attempt to design 
such the reflecting mirror is made, the whole reflecting mirror 26 is divided in the largest reflection area, then, the reflection 
areas are sequentially divided vertically and horizontally by 1 division (i.e., no division}, 2 divisions, 3 divisions, ... starting 
with the outermost reflection area. 
[0112] In addition, in the variant 15 as shown in Fig. 54, the hexagonal reflection areas 28i, 28j, 28k, ..• 28x, 28y, 

15 282, ... are formed in the hexagonal reflecting mirror 26, and the farther it is from the center, the greater the size of the 
reflection area 28i, 28j, 28k, ... 28x, 28y, 28z, ... is. Also in this case, first, the whole hexagonal reflecting mirror 26 is 
equally divided in the hexagonal reflection area having the largest size, and then, the reflection area having the largest 
size may be subdivided. 
[0113] In the variant 16 as shown in Fig. 55, the triangular reflection areas 28i, 28j, 28k, •.. 28x, 28y, 282, ... are formed 

20 in the triangular reflecting mirror 26, and the farther it is from the center, the greater the size of the reflection area 28i, 
28j, 28k, ... 28x, 28y, 28z, ... is. According to the variant, the degree of freedom in designing increases and optical 
intensity or color unifonnity improves. Also in this case, first, the whole triangular reflecting mirror 26 is equally divided 
in the triangular reflection area having the largest size, then the reflection area having the large size may be subdivided. 
[0114] In the variants 14 to 16 as shown in Fig. 53 to Fig. 55, the reflecting mirror 26 can be first divided into the 

25 reflection areas having same size, each curve constant can be designed, then each reflection area can be further divided, 
and the curved shape of the divided reflection areas can be fine adjusted, thus facilitating designing of the reflecting 
mirror 26. In addition, in such the variants, as amount of light to be outputted from the light emitting devices 24R, 24G, 
248 is great, the degree of freedom in designing increases, and uniformity of optical intensity improves. However, on 
the one hand, luminescent area near the central area is small, manufacturing of the luminescent area near the central 

ao area is difficult 
[0115] In addition, various design changes may be added to a shape of the mold unit 22. For instance, in the variant 
17 as shown in Fig. 56, the direct output area 29 is formed as a conical curve, a truncated cone shaped curve, spherical 
curve, etc. With the direct output area 29 formed as such the curved surface, the reflection direction of light being totally 
reflected by the inclined total reflection area 32 and entering the direct output area 29 can be adjusted by the tilt angle 

35 or curvature, etc., thus improving the degree of freedom in designing the reflecting mirror 26. 
[0116] Fig. 57 shows a cross sectional view in the diagonal direction for describing behavior of light in the variant 17 
in which the direct output area 29 is formed conically. If the direct output area 29 is thus formed conically and the direct 
output area 29 is caused to have an appropriate tile angle, as shown in Fig. 57, light to be outputted from the direct 
output area 29 can be oriented almost parallel to each other. 

40 [0117] Various design changes may also e added to the front shape of the mold unit 22 or the channel 25. For instance, 
in the variant 18 as shown in Fig. 58, the toric channel 25 and the circular direct output area 29 are formed in the 
luminescent light source 21 the contour of which is square. In addition, in the variant 19 as shown in Fig. 59, the square 
annular channel 25 and the square direct output area 29 are formed in the luminescent light source the contour of which 
is square. In the variant 20 as shown in Fig. 60, the hexagonal channel and the hexagonal direct output area 29 are 

45 formed in the luminescent light source the contour of which is hexagonal. In the variant 21 as shown in Fig. 61, the 
triangular channel 25 and the triangular direct output area 29 are formed in the triangular light source. 
[0118] In the variant 18 as shown in Fig. 58, as the direct output area 29 can be designed in accordance with beam 
to be radially outputted from the luminescent light source 21 positioned in the central area, the direct output area 29 can 
be designed easily. In addition, in the variants 19 to 21 as shown in Fig. 59 to Fig. 61, the degree of freedom in designing 

50 increases and optical intensity or color uniformity improves. 
[0119] In addition, in the variant 22 as shown in Fig. 62, in the luminescent light source 21 the contour of which is 
square, the channel 25 the contour of which is square is formed and the circular direct output area 2 9 is provided at the 
center thereof. In addition, in the variant 23 of Fig. 63, in the luminescent light source the contour of which is hexagonal, 
the hexagonal channel 25 is provided and the circular direct output area 29 is provided at the center thereof. In the 

55 variant 24 of Fig. 64, in the luminescent light source 21 the contour of which is triangular, the triangular channel 25 is 
provided and the circular direct output area 29 is provided at the center thereof. 
[0120] Now we describe advantages of the variants 22 to 24 in which the outer circumferential shape of the channel 
25 corresponds with the contour of the luminescent light source, as shown in Fig. 62 to Fig. 64, by comparing them with 
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the variants 18, 19 of Fig. 58 and Fig. 59. Fig. 65A, B represent the variant 18 of Fig. 58 in which the toric channel 25 
having constant width is provided. Fig. 65A shows a cross sectional view thereof in the diagonal direction, and Fig. 658 
shows a cross sectional view thereof in the opposite side direction. As shown in Fig. 65A, B, length of the respective 
reflection areas 28p, 2Bq, 28r, ... is shorter than length of the respective reflection areas 28s, 28t, 28u, ... in the cross 

s section in the diagonal direction, and in the opposite side direction, the respective reflection areas 28p, 28q, 28r, ... are 
more offset to the center than in the diagonal direction. Thus, as shown in Fig. 65A, for instance, in the cross section in 
the diagonal direction, even if it is such designed that light is outputted from the light emitting devices 24R, 24G, 24B 
and the light reflected by the total reflection area 31 at the bottom of the channel 25 enters the whole second innermost 
reflection area 28s, in the cross section in the opposite side direction as shown in Fig. 65B, the light reflected by the 

10 total reflection area 31 enters not only the second innermost reflection area 28p, but also the third innermost 
reflectionarea28q. Thus, even the reflectionarea28qreceives the light reflected by the total reflection area 31, thus 
complicating designing of the reflection area 28q. 
(0121) On the one hand, Fig. 66A, B shows the variant 19 of Fig. 59 in which the channel 25 being square annular 
corresponding with the contour of the luminescent light source 22 and having constant width is provided. Fig. 66A shows 

15 a cross sectional view thereof in the diagonal direction, and Fig. 66B shows a cross sectional view thereof in the opposite 
side direction. Also in this case, length of each reflection area 28p, 28q, 28r, ... in the cross section in the opposite side 
direction is shorter than length of each reflection area 28s, 28t, 28u, ... in the diagonal direction, and in the opposite side 
direction, the respective reflection areas 28p, 28q, 28r, ... are more offset to the center than in the diagonal direction. 
However, in the case of variant 18 of Fig. 58 and Fig. 65A, B, the position of the channel 25 is constant independent of · 

20 the cross sectional direction, whereas in the case of variant 19 of Fig. 59 and Fig. 66A, B, in the cross section in the 
opposite side direction, the position of the channel 25 is more offset to the center than in the cross section in the diagonal 
direction. Thus, it can be such designed that in the cross section in the diagonal direction as shown in Fig. 66A, light 
outputted from the light emitting devices 24R, 24G, 248, and reflected by the total reflection area 31 at the bottom of 
the channel 25 enters the whole second innermost reflection area 28s, and it can be further designed that even in the 

25 cross section in the opposite side direction as shown in Fig. 66B, the light reflected by the total reflection area 31 can 
enter the whole second innermost reflection area 28p. Thus, according to such the variant 19, the reflection areas can 
be easily designed. However, such the variant 19 has the disadvantage that stray light increases, as the direct output 
area 29 is square shaped, the light radially outputted from the light emitting devices 24R, 24G, 24B is reflected by the 
square direct output area 29 or transmits the square direct output area 29. Such the disadvantage can also be seen in 

30 the variants 20, 21 of Fig. 60 and Fig. 61. 
[0122] At the same time, according to the variant 22 of Fig. 62 in which the contour of the channel 25 is formed to be 
square corresponding with the contour of the luminescent light source 21, and the circular direct output area 29 is 
provided in the center thereof, the light reflected by the total reflection area 31 in both the diagonal and the opposite 
side directions, similar to Fig. 66A, B, can enter the specific reflection areas 28s, 28p. In addition, according to the variant 

35 22, as the direct output area 29 is circular, light radially outputted from the light emitting devices 24R, 24G, 24B can be 
reflected or transmit in each direction, which can thus restrain occurrence of stray light. The effect can also be seen in 
the variants 23, 24 of Fig. 63 and Fig. 64. 
[0123) The variant 25 as shown in Fig. 67 is the luminescent light source 21 having the total reflection area 31 at the 
bottom of the channel 25 divided into a plurality of segment areas 31 a, 31 b, .... In addition, Fig. 68A shows a perspective 

40 view illustrating the structure of the direct output area 29 and the total reflection area 31 of the luminescent light source 
21. Fig. 688, C shows the optical behavior in the luminescent light source 21. Fig. 68B shows a schematic cross sectional 
view of the luminescent light source 21 in the opposite side direction and Fig. 68C is a front elevation thereof. In addition, 
the total reflection area 31 shown by the chain line in Fig. 68B represents a part of the total reflection area 31 located 
before the cross section of the same figure. According to the variant 25, the degree of freedom in designing increases 

45 and the optical intensity or color uniformity can be improved. In the variant 25, the total reflection area 31 is divided into 
eight equal parts, and the segment area 331 a and the segment area 31 bare alternately arranged along the circumferential 
direction. The segment area 31 a and the segment are 31 bare reversely inclined along the circumferential direction, and 
are arranged so that light outputted in the opposite side direction can be spread in both sides, and light outputted in the 
diagonal direction can converge in the diagonal direction. 

50 [0124] Fig. 69A shows a perspective view of the total reflection area 31 having uniform tilt angle around the center of 
the axis of the direct output area 29. Fig. 69B, C shows optical behavior in the luminescent light source. Fig. 69B shows 
a schematic sectional view of the luminescent light source 21 in the opposite side direction, and Fig. 69C shows a front 
elevation thereof. In the comparative example having such the total reflection area 31, as shown in Fig. 69B, C, light 
outputted from the light emitting devices 24R, 24G, 24B is spread radially after being reflected by the total reflection 

55 area 31, and thus as the result of the light being equally distributed in each direction, the amount of light in the diagonal 
direction is short. At the same time, in the variant 25 as shown in Fig. 67, since, as shown in Fig. 688, C, the segment 
area 31 a and the segment area 31 b are arranged to spread the light outputted in the opposite side direction in both 
sides, and converge the light outputted in the diagonal direction to the diagonal direction, more light can be collected in 
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the diagonal direction than in the opposite side direction, and great amount of light can be distributed in the diagonal 
direction, which can thus improve optical intensity or color uniformity in the front face of the luminescent light source 21. 
[0125] Fig. 70A shows a perspective view of the structure of the direct output area 29 and the total reflection area 31 
of the luminescent light source 21 according to the variant 26. Rg. 708, C shows the optical behavior in the luminescent 

s light source 21. Fig. 70B shows a schematic cross sectional view of the luminescent light source 2i in the opposite side 
direction, and Fig. 70C is a front elevation thereof. In addition, the total reflection area 31 shown by the chain line in Fig. 
68B represents a part of the total reflection area 31 located before the cross section of the same figure. In the variant 
26, in the luminescent light source 21 of Fig. 67, a chamfer shaped segment area 31c is further formed between the 
segment area 31 a and the segment area 31 b of the total reflection area 31. According to the variant 26, since light 

10 outputted from the light emitting devices 24R, 24G, 24B canbe further diffused in the chamfer shaped segment area 
31 c, optical strength or color uniformity in the front side of the luminescent light source 21 can be improved. 
[0126] In addition, in the variant 27 of Fig. 71, the surface of the direct output area 2 9 is divided into a plurality of 
segment areas 29a, 29b, ... , and each segment area 29a, 29b, ... has a different inclination direction or tilt angle. Since 
amount of light to be distributed to each reflection area 28i, 28j, 28k can be adjusted by dividing the direct output area 

15 29 and adjusting the inclination direction ortiltangle of each segment area29a, 29b, ... , optical intensity or color uniformity 
in the front face of the luminescent light source 21 can be improved. lnaddition, as with the variant 28 of Fig. 72, the 
total reflection area 31 at the bottom of the channel 25 is divided, and the surface of the direct output area 29 may be 
further divided into the plurality of segment areas 29a, 29b, .... 
[0127] Fig. 73 shows a front elevation of the luminescent light source 21 according to the variant 29. In the variant 29, 

20 the total reflection area 30 is divided into the plurality of grid-like segment areas 30a, 30b, ... , thereby forming a convex­
concavo pattern on the surface of the total reflection area 30. In the luminescent light source 21 having the flat total 
reflection area 30, as with the comparative example as shown in Fig. 75A, B, leakage of light from the outer circumferential 
surface of the mold unit 22 may lead to loss of light amounts, or a corner area tends to be dark because the amount of 
light at the corner area in the diagonal direction that is located farthest from the light emitting device is short. At the same 

25 time, as with the variant 29 of Fig. 73, if the total reflection area is divided into more than on segment area 30a, 30b, ... , 
as shown in Fig. 74A, B, light can be guided to any of the reflection areas 28i, 28j, 28k, ... , by adjusting inclination or tilt 
angle of each segment area 30a, 30b, ... of the total reflection area 30. Thus, as the degree of freedom in designing 
increases, a difference in light amounts of light arriving at each reflection area of the reflecting mirror 26 can be alleviated, 
thus improving optical intensity or color uniformity on the front face of the luminescent light source. 

so [0128] In the variant 29, in the opposite side direction, for instance, light can be diffused by bending an area of the 
total reflection area 30 like a concave lens, or light amounts to be distributed to the diagonal direction can be increased 
by inclining an area of the total reflection area 30 to the diagonal direction and having the light reflected to the diagonal 
direction, which can thus prevent the comer area in the diagonal direction from being dark. In addition, the area of the 
total reflection area 30 at the end of the diagonal direction reduces lost light that leaks from the outer circumferential 

35 surface of the luminescent light source 2i and effectively utilizes light, it would be desirable to incline it to the center or 
to the opposite side direction. 
[0129] In addition, in the luminescent light source in which the total reflection area 30 is flat, as with the comparative 
example as shown in Fig. 77, although light is equally outputted fromthe total reflection area 30, optical intensity is weak 
because light to be outputted from the end of the total reflection area 30 has long light path length from the light emitting 

40 device, and thus, it tends to be dark at the edge of the luminescent light source. In addition, light leaks from the outer 
circumferential surface of the luminescent light source, becoming lost light, which may reduce utilization efficiency of 
light. In the variant 29, in such a case, as shown in Fig. 76, among the total reflection areas 30, the segment areas 30a, 
30b, ... other than those in the periphery, are inclined to the outer circumferential side, and light reflected by the segment 
areas 30a, 30b, ... other than those in the periphery can be transmitted to the periphery, which can thus prevent the 

45 periphery of the luminescent light source 21 from being dark. In addition, by inclining the segment areas 30a, 30b, ... in 
the periphery among the total reflection areas 30, lost light that leaks from the outer circumferential surface of the 
luminescent light source 21 can be reduced. Thus, according to the variant 29, the degree of freedom in designing 
increases, and optical intensity or color uniformity can improve. 

50 [Embodiment 2] 

[0130] Fig. 78 shows a front elevation of the luminescent light source array 50 according to Embodiment 2 of the 
present invention. The luminescent light source array 50 is an array of the luminescent light sources 21 according to the 
invention either without a gap or with some gap in the same plane. The luminescent light source array 50 is used as a 

55 liquid crystal display or a backlight for liquid crystal display television, or a lighting system, and is advantageous in that 
it is thin, has excellent color reproducibility, is less susceptible to color irregularity, and has high color uniformity. 
[0131 J In addition, if the luminescent light source array 50 using the luminescent light source 21 of the present invention 
is used as a backlight, the front space (space to the target surface) needed for equalization of optical intensity and color 
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mixing degree can be short, information display equipment (e.g., a liquid crystal display to be discussed later) in which 
the luminescent light source array 50 is incorporated as a backlight can be thin, thereby enabling an attempt to thin the 
information display equipment. 
[0132] In addition, in the luminescent light source array 50 using the luminescent light source 21, the light emitting 

s devices does not become crowded even though the array of the luminescent light sources 21 is made, thus Improving 
radiation performance, and enabling simplification of a radiation mechanism. Then, simplification of the radiation mech­
anism contributes to thinning of the information display equipment such as the liquid crystal display, etc. 

10 

[Embodiment 3] 

[0133] Fig. 79 shows a schematic cross section of the structure of a liquid crystal display (liquid crystal display device) 
51 according to Embodiment 3 of the present invention. The liquid crystal display 51 is comprised by arranging a backlight 
53 on the rear of a liquid crystal panel 52. The liquid crystal panel is a general one, and comprised by sequentially 
laminating a polarization_ plate 54, a liquid crystal cell 55, a phase difference plate 56, a polarization plate 57 and 

15 antireflection film 58 from the rear. 
[0134] The backlight53 is comprised by placing a light diffusion film 61, a prism sheet 62 and a luminance improvement 
film 63 on the front face on the luminescent light source array 50 on which a plurality of luminescent light sources 21 
are arranged. As described later, the luminescent light source 21 is formed like a square when viewed from the front; 
and the luminescent light source array 50 is comprised by arrangement of about one hundred or several hundreds of 

20 the luminescent light sources 21 in a grid. By diffusing light outputted from the luminescent light source array 50, the 
light diffusion film 61 not only attempts to equalize luminance, but also serves to uniformly mix light of respective colors 
outputted from the luminescent light source array 50. By having obliquely incident light to refract or internally reflected, 
the prism sheet 62 bends the prism sheet in vertical direction and has the light transmit, thereby improving luminance 
on the front face the backlight 53. 

25 [0135] The luminance improvement film 53 is a film that has straight polarized light within a plane of polarization to 
transmit and reflects the straight polarized light being orthogonal thereto, and serves to improve utilization efficiency of 
light to be outputted from the luminescent light source array 50. In fact, the luminance improvement film 63 is arranged 
to coincide with the plane of polarization of the polarizing plate 54. Thus, among light to be outputted from the luminescent 
light source 50, although lightforwhich the polarizing plate 54 and the plane of polarization coincide transmits through 

so the luminance improvement film 63 and enters the liquid crystal panel 52, light for which the polarizing plate 54 is 
orthogonal to the plane of polarization is reflected back by the luminance improvement film 63 and enters the luminance 
improvement film 63 again. The light reflected back by the luminance improvement film 63 is reflected by the luminescent 
light source array 50, and a part of it transmits the luminance improvement film 63 because the plane of polarization is 
rotating till it re-enters the luminance Improvement film 63. Repetition of such actions enables most of light outputted 

35 from the light source array 50 to be utilized by the liquid crystal panel 52, thus improving luminance of the liquid crystal 
panel. 
[0136] Fig. 80 shows a schematic sectional view of a variant of Embodiment 3. In the liquid crystal display 64 according 
to the variant, the prism sheet 62 and the luminance improvement film 63 that were placed between the luminescent 
light source array 50 and the liquid crystal panel 52 in the liquid crystal display 51 of Fig. 79 can be omitted. Of course, 

40 either one of the prism sheet 62 and the luminance improvement film 63 can be omitted. Use of the luminescent light 
source array 50 of the present invention could enable adj ustment with high precision of the direction or spread of light 
to be outputted from the luminescent light source 21, thus eliminating the need for the prism sheet used in the conventional 
liquid crystal display device or backlight. In addition, use of the luminescent light source array 50 of the present invention 
could improve optical intensity by adjusting the direction or spread of the light to be outputted from the luminescent light 

45 source 21, thus eliminating the need for the luminance improvement film used in the conventional liquid crystal display 
device. 

50 

[0137] Thus, according to the variant, since the prism sheet or the luminance improvement film can be omitted, the 
liquid crystal display 64 can be thinned and assembly cost can also be reduced. In addition, since loss of light in the 
prism sheet or the luminance improvement film is eliminated, the light use efficiency can be improved. 

[Embodiment 4] 

[0138] Fig. 81 shows a perspective view of a lighting system 72 for indoor lighting that uses the luminescent light 
source array of the present invention. The lighting system 72 houses the luminescent light source array 73 of the invention 

55 in a housing 74, and a power supply unit 75 is attached to the housing 74. A plug from the power supply unit 75 is 
inserted into the outlet of a commercial power supply and the switch is turned on, alternating power supply to be supplied 
from the outlet of the commercial power supply is converted into direct current power, by which the luminescent light 
supply array 73 emits light. Thus, the lighting system 72 can be used in, for instance, a wall-mounted indoor lighting system. 
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Claims 

1. A luminescent light source (21), comprising: 

5 a reflecting mirror (26) for reflecting light, 
a light guide unit arranged on a light reflection surface of the reflecting mirror (26), and 
a light emitting device arranged in the central area of the reflecting mirror (26) and outputting light to the light 
guide unit, 

10 wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
emitting device and light of the light emitting device reflected by the reflecting mirror (26), the reflecting mirror (26) 
has a light reflection surface for reflecting light outputted from the light emitting device and reflected by the light 
output surface of the light guide plate, the light reflection surface comprises a plurality of reflection areas (28i, 28j, 
28k, ..• ) arranged along at least two-directions. 

15 

2. A luminescent light source (21), comprising: 

a reflecting mirror (26) for reflecting light, 
a light guide unit arranged on a light reflection surface of the reflecting mirror (26), and 

20 a light emitting device arranged in the central area of the reflecting mirror (26) and outputting light to the light 
guide unit, 

wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
emitting device and light of the light emitting device reflected by the reflecting mirror (26), the reflecting mirror {26) 

25 has a light reflection surface for reflecting light outputted from the light emitting device and reflected by the light 
output surface of the light guide plate, the light reflection surface is a mosaic arrangement of a plurality of reflection 
areas (28i, 28j, 28k, ... ). 

3. The luminescent light source (21) according to Claim 1 wherein the reflection areas (28i, 28j, 28k, ... } are square, 
ao rectangular, hexagonal, triangular, or fan-shaped. 

35 

4. The luminescent light source (21) according to Claim 1, wherein a part of the reflection areas {28i, 28j, 28k, ... ,) 
being adjacent in each direction in which the reflection areas (281, 28j, 28k, .•. ) are arranged have mutually different 
amount of characteristic that characterizes each reflection area. 

5. The luminescent light source (21) according to Claim 1, wherein the reflection areas (28i, 28j, 28k, ..• ) being adjacent 
in an intermediate direction of respective directions in which the reflection areas (28i, 28j, 28k, ... ) arearrangedhave­
mutually different amount of characteristic that characterizes each reflection area. 

40 6. The luminescent light source (21) according to Claim 4, wherein the amount of characteristic is amount of displace-

45 

ment of the each reflection area in the optical axis direction of the reflecting mirror (26). 

7. The luminescent light source (21} according to Claim 4 wherein the each reflection area is a conic surface, and the 
amount of characteristic is a curvature radius that characterizes the conic surface. 

8. The luminescent light source (21) according to Claim 4, wherein the each reflection area is a conic surface, and the 
amount of characteristic is conic efficient that characterizes the conic surface. 

9. The luminescent light source (21) according to Claim 1, characterized by comprising a plurality of the light emitting 
5o devices (24R, 24G, 248) having different luminescent colors. 

55 

10. The luminescent light source (21) according to Claim 9, wherein adjacent reflection areas (28i, 28j, 28k, ... ) reflect 
light of each light emitting device so that light outputted from mutually different light emitting devices (24R, 24G, 
24B) are outputted to the front face direction almost vertically. 

11. The luminescent light source (21} according to Claim 1, wherein the surface of the light guide unit is divided into a 
plurality of areas, and for every divided area, a tilt angle or inclination direction of the surface thereof is changed. 
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12. A luminescent light source array, comprising: 

a plurality of arranged light luminescent sources; 
the luminescent light sources, comprising: 

a reflecting mirror {26) for reflecting light, 
a light guide unit arranged on a light reflection surface of the reflecting mirror (26), and 
a light emitting device_ arranged in the central area of the reflecting mirror (26) and outputting light to the 
light guide unit, 

wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
emitting device and light of the light emitting device reflected by the reflecting mirror (26), the reflecting mirror (26) 
has a light reflection surface for reflecting light outputted from the light emitting device and reflected by the light 
output surface of the light guide plate, the light reflection surface is comprised of a plurality of reflection areas (28i, 

15 28j, 28k, .•. ) arranged along at least two directions. 

13. A method of setting a light path of a luminescent light source, comprising the steps of: 

preparing the luminescent light source comprising a reflecting mirror (26) for reflecting light, a light guide unit 
20 arranged on a light reflection area of the reflecting mirror {26), and a light emitting device for outputting light to 

the light guide unit; 
arranging the light emitting device in the central area of the reflecting mirror (26); 
configuring a light output surface for outputting to the light guide unit light outputted from the light emitting device, 
and to the external light of the light emitting device reflected by the reflecting mirror (26); 

25 configuring a light reflection surface for reflecting to the reflecting mirror (26} light outputted from the light emitting 
device and reflected by the light output surface of the light guide plate, and 
forming on the light reflection surface a plurality of reflection areas (28i, 28j, 28k, ... ) arranged along at least 
two directions, and individually setting a reflection direction of reflected light for every reflection area. 

so 14. A method of outputting light of a luminescent light source, comprising the steps of: 

preparing the luminescent light source comprising a reflecting mirror (26) for reflecting light, a light guide unit 
arranged on a light reflection surface of the reflecting mirror (26), and a light emitting device for outputting light 
to the light guide unit, 

35 arranging the light emitting device in the central area of the reflecting mirror (26); 
configuring a light output surface for outputting to the light guide unit light outputted from the light emitting device, 
and to the external light of the light emitting device reflected by the reflecting mirror (26); 
configuring a light reflection surface for reflecting to the reflecting mirror (26) light outputted from the light emitting 
device and reflected by the light output surface of the light guide plate, 

40 forming on the light reflection surface a plurality of reflection areas (2Bi, 28j, 28k, ... ) arranged along at least 
two directions, and individually setting a reflection direction of reflected light for every reflection area, and 
outputting light by adjusting an outputting direction and a optical intensity distribution of light outputted from the 
light output surface of the light guide plate. 

45 15. A lighting system, comprising: 

50 

55 

a luminescent light source array in which a plurality of luminescent light sources are arranged, and 
a power supply unit for supplying power to the luminescent light source array, wherein 
the luminescent light source, comprising: 

a reflecting mirror (26) for reflecting light, 
a light guide unit arranged on a light reflection surface of the reflecting mirror (26), and 
a light emitting device arranged in the central area of the reflecting mirror (26) and outputting light to the 
light guide unit, 

wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
emitting device and light of the light emitting device reflected by the reflecting mirror, the reflecting mirror has a light 
reflection surface for reflecting light outputted from the light emitting device and reflected by the light output surface 

24 
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of the light guide plate, the light reflection surface is comprised of a plurality of reflection areas (28i, 28j, 28k, ... ) 
arranged along at least two directions. 

16. A backlight, comprising: 

a plurality of luminescent light sources arranged in a same plane; 
the luminescent light sources, comprising: 

a reflecting mirror for reflecting light, 
10 a light guide unit arranged on a light reflection surface of the reflecting mirror, and 

a light emitting device arranged in the central area of the reflecting mirror and outputting light to the light 
guide unit, 

wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
15 emitting device and light of the light emitting device reflected by the reflecting mirror, the reflecting mirror has a light 

reflection surface for reflecting light outputted from the light emitting device and reflected by the light output surface 
of the light guide plate, the light reflection surface is comprised of a plurality of reflection areas (28i, 28j, 28k, ... ) 
arranged along at least two directions. 

20 17. A liquid crystal display device, comprising: 

25 

30 

a luminescent light source array in which a plurality of luminescent light sources are arranged, and 
a liquid crystal display panel arranged opposed to the luminescent light source array; 
the luminescent light source, comprising: 

a reflecting mirror for reflecting light, 
a light guide unit arranged on a light reflection surface of the reflecting mirror, and 
a light emitting device arranged in the central,area of the reflecting mirror and outputting light to the light 
guide unit, 

wherein the light guide unit has a light output surface for outputting to the external light outputted from the light 
emitting device and light of the light emitting device reflected by the reflecting mirror, the reflecting mirror has a light 
reflection surface for reflecting light outputted from the light emitting device and reflected by the light output surface 
of the light guide plate, the light reflection surface ls comprised of a plurality of reflection areas {28i, 28j, 28k, ... ) 

35 arranged along at least two directions. 

40 

45 

50 

55 

18. The liquid crystal display device according to Claim 17, wherein there is no optical element for directing a traveling 
direction of light outputted from the luminescent light source array to the front face direction of the liquid crystal 
display panel, between the luminescent light source array and the liquid crystal display panel. 

19. The liquid crystal display device, according to Claim 17, wherein there is no optical element for improving luminance 
of light for illuminating the liquid crystal display pane, between the luminescent light source array and the liquid 
crystal display panel. 

25 
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Description 

[0001] This application claims the benefit of U.S. Pro­
visional Application No. 60/623,607 filed on October 29, 
2004, which is entirely incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] Lights that operate in a wet environment are 
known. One example of such a wet environment light is 
an underwater light that is within an aquatic environment. 
One example of an aquatic environment is a swimmi'ng 
pool. 
(0003]. Underwater lights have different objectives de­
pending on the shape and dimension of the aquatic en­
vironment that has to be illuminated and the relative lo­
cations of the lights therein. In one case, the objective 
could be to deliver light longitudinally (horizontally), while 
in another, the object could be to deliver a homogeneous 
illumination in all directions (horizontally and vertically). 
Presently, such different objectives are accomplished by 
manufacturing lenses designed specifically to achieve 
the desired beam patterns. Such an approach requires 
the lens to be removed and replaced to obtain a different 
beam pattern. Also, such an approach requires separate 
manufacture, supply, etc. of the different lenses. As one 
example of such separate aspects, inventories of differ­
ent lens models need to be maintained. 
[0004] As can be appreciated, such manufacture, sup­
ply, etc., is costly and time consuming. Moreover, there 
may also the added expense, etc. created by a wrong 
type of lens being delivered or even installed at a use site. 

SUMMARY OF THE INVENTION 

(0005] In accordance with one aspect, the present in­
vention provides a lens for a wet environment lighting 
device that has a fixture with an interior that has an open° 
ing, and at least one light source located within the fixture 
interior. Light from the light source proceeds .out through 
the opening. The lens is for location in front of the fixture 
and the light source located therein and the I eris encloses 
the opening from the wet environment. The lens has a 
first light-directing area for directing light in a first beam 
pattern. The lens also has a second light-directing area, 
distinct from the first light-directing area, for directing light 
in a second beam pattern, distincnrom the first beam 
pattern. The lens is positioned relative to fixture and light 
source therein to select from the distinct beam patterns 
based on the alignment of the light-directing areas rela­
tive to the light source resulting from a positioning of the 
lens. 
[0006] In accordance with another aspect, the present 
invention provides a lighting device for a wet environ­
ment. The lighting device has a fixture for location within 
thewetenvironmentandthathasaninteriorwith an open­
ing. The lighting device has at least one light source lo­
cated within the fixture interior. Light from the light source 

BNSDOCID: <EP ___ 1653255A2_I_> 

can proceed from the interior through the opening. The 
lighting device has a lens located in front of the fixture 
and the light source located therein. The lens encloses 
the opening from the wet environment and has a plurality 

5 of light-directing areas. Each light-directing area has a 
different light-directing feature. The relative position be­
tween the lens and the light source is variable to associ­
ate different light-directing areas with the light source and 
provide different light beam patterns for light proceeding 

10 from ttie light source through the lens and into the wet 
· environment dependent upon the different light-directing 
areas and light source associations resulting from the 
position variation. 
[0007] In accordance with yet another aspect, the 

15 present invention provides a lighting device for a wet en­
vironment. The lighting device has a fixture for location 
within the wet environment and that has an interior with 
an opening. The lighting device has multiple light sources 
located within the fixture interior. The lighting device has 

20 a lens located in front of the fixture and the light sources 
located therein. The lens encloses the opening from the 
wet environment. The relative position between the lens 
and the light sources is variable to align different light­
directing areas with the light sources and provide differ-

25 ent light beam patterns for light proceeding from the light 
source through the tens and into the wet environment 
dependent upon the different. light-directing areas and 
light source alignments resulting from the position vari­
ation. 

30 [0008] In accordance with still another aspect, the 
present invention provides a lighting device for a wet en­
vironment; The lighting device has a fixture for location 
within the environment and that has an interior with an 
opening. The lighting device has at least one light source 

35 located within the fixture interior. The lighting device has 
a lens located in front of the fixture and the light source 
located therein. The lens closes the opening from the wet 
environment The lens is repositioned to selectfrom mul­
tiple, distinct beam patterns based on the alignment of 

40 the light-directing areas relative to the light source result­
ing from a repositioning of the lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0009] 

Fig. 1 is a perspective view of an example wet envi­
ronment in which an example lighting device in ac­
cordance with the present invention can be used; 

5o Fig. 2 is a front view of an example embodiment of 
a selectable beam lens that can be used in the light­
ing device shown in Fig. 1; 
Fig. 3A is a schematic, top view illustration of an ex­
ample light-directing effect from a first primary light-

55 directing area of the selectable beam lens of Fig. 2; 
Fig. 3B is a schematic, side view illustration of the 
light-directing effect of Fig. 3A; 
Fig: 4A is a schematic, top view illustration of an ex-

3 
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ample light-directing effect from a second primary 
light-directing area of the selectable beam . lens of 
Fig. 2; 
Fig. 4B is a schematic, side view illustration of the 
light-directing effect of. Fig. 4A; 
Fig. 5 is a cross~sectional view taken along line 5-5 
through the selectable beam lens of Fig. 2; 
Fig. 6 is a cross-sectional view taken along line 6-6 
through the selectable beam lens of Fig. 2; 
Fig. 7 is a perspective, torn-away view of the first 
primary light-directing area of the selectable beam 
lens of Fig. 2; and 
Fig. 8 is a perspective, torn-away view of the second . 
primary light-directing area of the selectable beam 
lens of Fig. 2. 

DETAILED DESCRIPTION OF AN EXAMPLE EMBOD­
IMENT 

5 

of the swimming pool 1 O itself. 
[0014] At least one light source 18A is located within 

· the interior 16 of the fixture 14. An OP.ening into the interior 
16 permits ligh_t from the light source 1 BA to proceed out 
of the interior: Similar to the aspect that the fixture 14 is 
not a limitation on the present invention, the interior 16 
is not a limitation on the present invention. As such, the 
interior 16 of the fixture 14 may be varied. As one exam­
ple, the interior is configured such that the fixture 14 pro-

10 vides for light reflection out of the fixture. 

15 

[0015] Although the lighting device t2 in accordance 
with one aspect of the present invention includes at least· 
one light source 18A, another aspect of the present in-
vention provides for the lighting device having multiple 
light sources. For one particular example, which is de­
scribed herein, the lighting device 12 includes two light 
sources 18A and 18B. Each light source (e.g., 18A) may 
have any construction and configuration. In general, each 

[0010] Certain terminology is used herein for conven- 20 

ience only and is not to be taken· as a limitation on the 
present invention. Further, in the drawings, the same ref­
erence numerals are employed for designating the same 
elements throughout the figures, and in order to clearly 

light source is electrically energized to emit light. Some 
example types of light sources include incandescent, 
flourescent, halogen, and light-emitting diode. Also, each 
light source may have one or more specialized properties 
or characteristics, such being a color changing light 
source. 

and concisely illustrate the present invention, certain fea­
tures may be shown in schematic form. 

25 [0016] A.lens 20 of the lighting device 12 is in accord­
ance with one aspect of the present invention. The lens 
20 is located in front ofthefixture 14and the light sources 
1 BA, 18B located therein. The lens 20 is transpar:ent, or 

[0011] Fig. 1 shows an example wet environment 1 O, 
which happens to be an aquatic environment, in which a 
lighting device 12 in accordance with one aspect of the 
present invention can be used to provide illumination. It 30 

should be appreciated that the present invention can be 
used in various other wet environments. Some examples 

at least translucent, to the light proceeding from the light 
sources. 
[0017] The lens 20 may be made of glass, plastic, 
acrylic, or other substance that is transparent or translu­
cent to the light. As such, the light proceeds through the 
lens 20. In the shown example, the lens 20 encloses the 

of such other wet environments include spas, baths, 
ponds, fountains, water spraying devices, and the like. 
Herein, the wet environment 10 is presented as a swim­
ming pool 1 0. However, the swimming pool 1 0 is not a 
limiration on the .present invention. 
[0012] In the shown example, the lighting device 12 is 
installed atthe periphery of the swimming pool 10. More 
specifically, the lighting device 12 is located on one of 
the walls of the swimming pool 10. Also, the lighting de­
vice 12 is located below the waterline of the water located 
within the swimming pool 10. As such, light proceeding 
from the lighting device 12 directly illuminates the water. 
It is to be appreciated that the lighting device 12 may be 
otherwise located within the swimming pool 10, such as 
at or near a waterline ( e.g., only partially submerged with-
in water). In general, it is to be appreciated thatthe lighting 
device 12 may be at any desired location within a wet 
environment. 
[0013) The lighting device 12 includes a fixture 14 that 
has an interior 16. It is to be appreciated that the fixture 
14 is only schematically shown in the figures. This sche­
matic showing indicates thatth.e specific construction and 
configuration of the fixture 14 are not a limitation on the 
present invention. Moreover, the construction and con­
figuration of the fixture 14 may be varied. For example, 
the fixture 14 may even be provided by the wall structure 
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40 

opening of the fixture 14 and is in direct contact with the 
water within the swimming pool 10. As such, the lens 20 
acts as a barrier between the water and the interior 16 
of the fixtt,1re 14. In the shown example, the lens 20 is a 
unitary member. However, it is to be appreciated that the 
lens 20 may be multi-component. Within such a multi­
component lens, the lenses may be in a sracked arrange­
ment along a major axis or the lenses may be located 
adjacent to each other in an array: Also, within such a 
multi-component lens, each lens component may have 

45 light-directing properties (e.g., refraction) or some of the 
lenses may have light-directing properties. In one partic­
ular embodiment, the lens is a multi-component lens that 
includes a cover lens that is in contact with the wet en-

50 
vironment. The cover lens. may not have light-directing 
properties (e.g., the cover lens is optically inert). For ex­
ample, the cover lens may just have smooth planer faces. 
Within a multi-component lens, the lenses may be 
spaced apart or in contact with each other. 
[0018] A seal (not shown) may be located between the 

55 fixture 14 and the lens 20 to prevent water entry into the 
fixture 14 at an edge of the lens 20. It is to be appreciated 
that the seal may take any form, may be of any material, 
etc. to accomplish a sealing function. In one example, 
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the seal is a separate ring that is sandwiched between 
the fixture 14,and the lens .20. However, it is to be appre­
ciated tl]_at the seal may be attached to or part the fixture 
14 or the lens 20; Also, it is to be.appreciated that the 
lens20can besecuredtothefixture 14. The methodology 
and structure for sealing and securing the lens 20 to the 
fixture i 4 may be varied and are not limitations on the 
present invention. 
[0019] One example of the lens 20 is shown in Fig. 2. 
The example lens 20 shows light-directing areas in ac­
cordance with one aspect of the present invention. How­
ever, it must be understood that the example need not 
be a limitation on the present invention. 
[0020] In this example, two pairs of primary light-di­
recting are9s 24A, 24B and 26A, 26B are provicjed. Within 
each of the two pairs of light-directing areas, at least one 
area can be associated with one of the light sources. 
Within the shown .example, the association of a light-di­
recting area with a light source is accomplished via po­
sitioning of the lens such that the light-directing area is 
in front of one of the light sources. In other words, the 
light-directing area is aligned with the light source. 
[0021] Of course, it is to be appreciated that the light­
directing areas need not be provided in pairs. Such an 
embodiment would be suitable for a lighting device that 
has only one light source. Also, it is to be appreciated 
that the number of light-directing areas, or pairs of areas, 
need not correspond to the number of light-directing ar­
eas. As one example, the embodiment that has only one 
light source would have a lens that has at least two light­
directing areas that can be associated or aligned with the · 
lighting device. Forsuch aspects, the light sources and/or 
the light-directing areas would have locations (e.g., off­
axis locations) that would permit different association/ 
alignment combinations. 
[0022] In the shown example, the lens 20 is circular 
with a· central axis 22, and each pair of light-directing 
areas (e.g., 24A, 24B) is symmetrically disposed about 
the central axis of the fens. Specifically, for each pair 
(e.g., 24A; 24B), the light-directing areas are located on 
opposed sides of the central axis 22. Also, the light-di­
recting areas are located (e.g., center-located) away from 
the axis 22. StHI further, the two pairs of light-directing 
areas 24A, 24B and 26A, 26B are interspersed or alter­
nated with each other about the axis 22. In the shown 
example, the pairs of light-directing areas 24A, 24B and 
26A, 26B can be considered to be oriented 90E relative 
to each other. 
[0023] In view of the circular shape of the lens 20, as­
sociation or alignment of one of the light-directing areas 
(e.g., 24A) relative to a light source {e.g., 18A) is accom­
plished via rotation of the lens. In the shown example, 
the lens is rotated 90E to go from one association or 
alignment position to another association or alignment 
position. The rotation can be accomplished while the lens 
20 is loosely attached to the fixture 14. In other words, 
the lens 20 need not be completely removed from the 
fixture 14 to change the light beam that is provided by 
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the.lighting device 12. During rotation, the lens position 
is variable without change of distance between the lens 
20.and the light sources 18A, 18B. However, ifis to be 
appreciated that the selection of association or alignment 

s of one of the light-directing areas (e.g., 24A) relative to 
a light source (e.g., i BA) may be a one-time determina­
tion. For example, the selection may be done when the 
lens 20 is initially installed. In summary, one aspect of 
the present invention provides for the ability to select a 

10 beam pattern from a single lens. 
[0024) Focusing again upon the example that has two 
pairs of primary light-directing areas 24A, 24B and 26A, 
26B, the light-directing areas are arranged so that two 
distinct beam patterns can be achieved depending on 

15 the location of the light-directing areas relative to the light 
sources i 8A and 18B. In the shown example embodi­
ment, the two light sources 18A and 18B are located side 
by side horizontally (Fig. 3A) and the light-directing areas 
that are immediately in front of the light sources 18A and 

20 18B (i.e., associated or aligned) will primarily be respon­
sible for the resulting beam patterns. Light emitted from 
the light sources 1 BA and 18B will be directed by the 
associated/aligned light-directing areas dependent upon 
the particular light-directing properties. 

25 [0025] Within the shown example, the light-directing 
properties of the light-"directing areas 24A, 24B and 26A, 
26B include refraction characteristics provided by curva­
tures on the surface of the lens 20. Thus, each light­
directing area ( e.g., 24A) creates a distinct beam pattern, 

30 ascomparedtotheotherlight-directing area choice {e.g., 
26A). in the shown example, the beE!m pattern is depend­
ent upon the geometry of the light-directing area (e.g., 
24A) that is directly in front of the light sources 18A and 
1 BB. Briefly, the two light-directing areas have different 

35 geometries. However, it is to be appreciated that other 
light-directing propertjes could be utilized. Examples of 
such other properties may include diffraction gratings, 
holographic aspects, selective transmission, and the like. 
[0026] Figs. 3A and 3B are schematic illustrations to 

40 show sample beam patterns that may created by an em­
bodiment of the lens 20. ltshould be appreciatedthatthe 
sample beam patterns are provided only to illustrate the 
concept of different beam patterns and are not intended 
to provide an exact indication of actual beam patterns. 

45 [0027] Fig. 3A is a top view of the lens 20 which shows 
the light sources 18A and 18B located side by ·side on a 
horizontal plane while Fig. 3B is a side view of the lens 
20 in which one of the light sources is hidden behind the 
other. In Figs. 3A and 3B, the first primary light-directing 

5o areas 24A, 24B are associated (e.g., aligned) with the 
light sources 18A, 188. Light emitted from the light sourc­
es 18A, 18B is dispersed significantly horizontally, as 
shown in Fig. 3A (see dotted lines), but the light is not 
significantly dispersed vertically, as shown in Fig. 3B (see 

55 dotted lines). As such, the first primary light-directing ar­
eas 24A, 248 include structure for directing light such 
that the first beam pattern is laterally oriented. 
[0028] Figs. 4A and 4B are similar to Figs. 3A and 4B, 
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butthe second primary light-directing areas. 26A, 2~8 are 
associated (e.g., aligned) with the light sources 18A, 188. 
After being refracted by the second primary light-directing 
areas 26A, 268 the light is significantly dispersed hori­
zontally, as shown in Fig. 4A (see dotted lines), and sig­
nificantly dispersed vertically, as shown in Fig. 48 (see 
dotted lines). As such, the second primary light-directing 
areas 26A, 26B includes structure for directing light such 
that the first beam pattern is both laterally and vertically 
oriented. The· dispersion is thus omni-directional within 
a hemisphere in front of the lens 20. In contrast with the 
first primary light-directing areas 24A, 248, the· second 
primary light-directing areas 26A1268 cause lightto have 
dispersion both horizontally and vertically, offering a 
more homogeneous illumination in all directions. It is to 
be appreciated that the beam patterns shown herein are 
only a set of examples and that other beam patterns can 
be accomplished with light-directing ar.eas made up of 
protrusions of different geometry. 
[0029] The versatility of the present invention derives 
from the fact that a number of distinct beam patterns cari 
be obtained as or after the lens 20 is installed for end 
use. In the preferred embodiment, such versatility is ob­
tained by rotating the lens 20 about its central axis 20 
without removing any parts. With two primary light-direct­
ing areas, rotating the lens 20 90° about its central axis 
22 results in two distinct beam patterns. 
[0030] It is to be appreciated that different arrange­
ments of light-directing areas might make it possible to 
generate more than two beam patterns from the rotation 

. of the lens 20. Therefore, the angle of rotation needed 
to change beam patterns will depend on the number of 
possible beam patterns and is not necessarlly limited to 
goo. 

[0031] Turning again to the specific example shown in 
Fig. 2, the outer periphery of the lens 20 is circular. One 
specific example of the lens 20 has a diameter that is 
approximately 8.25 inches. Each of the light-directing ar­
eas 24A, 248 and 26A, 26B has a generally hexagonal -
shape, and the light-directing areas abut each other. The 
shown example also has first ancillary light-directing ar­
eas 30A-30D extending over an outer portion of the lens 
20 and a second ancillary light-directing area 32 co\{ering 
an area at the center of the lens. The first ancillary light­
directing areas 30A-30D may be contiguous or separat­
ed. The shown example includes both contiguous and 
separated areas. It is to be appreciated that some or all 
of the ancillary areas may be omitted or replaced with a 
different ancillary light-directing area. · 
[0032] As is shown in Figs. 5 and 6, the lens 20 has a 
convex outer surface and a concave inner surface. More­
over, Figs. 5 and 6 are cross-section views of the lens 
that show the first and second, respectively, light-direct­
ing areas 24A, 248 and 26A, 26B. Figs. 7 and 8 are, 
respectively, perspective views of a first light-directing 
areas and a second light-directing areas (e.g., 24A and 
26A). It is to be appreciated that shapes, dimensions, 
etc: of the shown example, are merely examples and are 
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not required limitations on the present invention. 
[0033] Turning to the specifics of the example light­
directing areas, the two areas _(e.g., 24A and 26A) have 
different types of protrusions· 38 and 40 to refract light 

5 differently. The first primary light-directing area (e.g., . 
24A) is made up of elongate prism-like protrusions 38, 
which are arranged such that the elongation directions 
of all of the protrusions are generally parallel. In one ex­
ample, the elongate protrusions 38 have a height that is 

10 approximately 1/8 of an inch high .. It should be further 
noted that in one specific example, the elongated protru­
sions 38 are asymmetrical when viewed from their ends. 
Specifically, the elongate protrusions 38 are somewhat 
inclined away from the central axis 22 of the lens 20. 

15 However, it is to be appreci9ted that such dimensions 
and configurations are not required limitations of the 
present invention. Also, such configuration may be as­
sociated with overall curvature of the concavity/convexity 
of the lens, the manufacture process, etc. The first light-

20 directing area (e.g., 24A) has a propensity to direct light 
transverse to the elongation of the protrusions 98. 
[0034] The second primary light-directing area (e.g., 
26A) is made up of matrices of hemi-spheroid (e.g., bead­
like) protrusions 40. Each beadlike protrusion 40 [las a 

25 generally circular cross-section taken along the protru­
sion extent (e.g., along an individual protrusion axis). 
Each bead like protrusion 40 also has a slight conical con­
figuration as the protrusion extends upwardly from the 
point of contact with the overall lens structure. In one 

30 example, each beadlike protrusion 40 has a diameter of 
approximately 3/16 of an inch across the base and a 
height that is approximately 1 /16 of an inch high. How­
ever, it is to be appreciated that such dimensions and 
configurations are not required limitations on the present 

35 invention. The second light-directing area (e.g., 26A) has 
a propensity to direct light omni-directionally within the 
hemisphere in front of the lens. 
[0035] Turning to the specifics of the example, as 
shown in the Fig. 2, for the ancillary light-directing areas 

40 30A-30D and 32, these areas cover portions of the sur­
face of the lens 20 different than portions covered by the 
primary light-directing areas 24A, 248 and 26A, 268. The 
first and second ancillary light-directing areas 30A-30D 
and 32 have protrusions 44 and 46, respectively: The 

45 protrusions 44 and 46 are less pronounced (e.g., lower 
height) than the protrusions 38 and 40 of the primary 
light-directing areas24A, 248 and 26A, 268. lnthe shown 
example, the protrusions 44 and 46 of the first and second 
ancillary light-directing areas· 30A-30D and 32 are, re-

so spectively, parallels of semi cylinder-like protrusions and 
matrices of herni-spheroid (beadlike) protrusions. 
[0036] The elongate protrusions 44 of the first ancillary 
light-directing areas 30A-30D have a height that is less 
than the height of the protrusions 38 within the first pri-

55 mary light-directing areas 24A, 248. In one example, the 
height of the elongate protrusions 38 is approximately 
1 /16 of an inch. It is to be appreciated that the protrusions 
40 of the second primary light-directing areas 26A, 268 
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have a height that is approximately the same as the 
height of the elongate protrusions 44 of the first ancillary 
light-directing areas 30A-30D. However, such dimen­
sioning is not a required limitation of the present inven­
tion. 
[0037] In the shown example, the second ancillary 
light-directing area 32 does not have a definite border 
from second primary light-directing areas 26A, 26B be­
cause of the use of beadlike protrusions for all of these 
areas. The second ancillary light-directing area 32 merely 
comprises beadlike protrusions 46 that diminish in size 
as protrusion to axis distance diminishes. The beadlike 
protrusions 46 within the center of the second ancillary 
light-directing area 32 diminish to approximately 1/4 of 
the height of the beadlike protrusions of the second pri­
mary light-directing areas 26A, ?6B. 
[0038) The invention has been described herein above 
using specific examples; however, it will be understood 
by those skilled in the art that various alternatives may 
be used and equivalents may be substituted for elements 
or steps described herein, without deviating from the 
scope of the invention. Modifications may be necessary 
to adapt the invention to a particular situation or to par­
ticular needs without departing from the scope of t~e in­
vention. It is intended that the invention not be limited to 
the particular implementation described herein, but that 
the claims be given their broadest interpretation to cover 
all embodiments, literal or equivalent, covered thereby. 

Claims 

1. A lens for a wet environment lighting device that has 
a fixture with an interior that has an opening, and at 
least one light source located within the fixture inte­
rior, light from the light source proceeding out 
through the opening, the. lens being for location in 
front of the fixture and the light source located there­
in, the lens enclosing the opening from the wet en-
vironment, the lens comprising: · 

a first light-directing area for directing light in a 
· first beam pattern; and 
a second light-directing area, distinct from the 
first light-directing area, for directing light in a 
second beam pattern, distinct from the first 
beam'pattern; 
wherein the lens is positioned relative to fixture 
and light source therein to select from the distinct 
beam patterns based on the alignment of the 
light-directing areas relative to the light source 
resulting from a positioning of the lens. 

2. A lens as set forth in claim 1, wherein the lens has 
a central axis, and the first and second light-directing 
area are located away from the axis. 

3. A lens as set forth in claim 1 , wherein the first light-
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directing area includes structure for directing light 
such that the first beam pattern is laterally oriented, 
and the second light-directing area includes struc­
ture for directing light such that the second beam 

5 pattern is laterally and vertically disperse. 

4. A lens as set forth in claim 3, wherein the first light­
directing area includes elongate protrusions that are 

· parallel to each other, and the second light-directing 
10 area includes hemi-spheroid protrusions. 

5. A lens as set forth. in claim 1, wherein the lighting 
device has two light sources, and the lens has a pair 
offirst light-directing areas and a pair of second light-

15 directing areas. 

6. A lens as set forth in claim 1, wherein the lens is a 
unitary member. 

20 7. A lighting device for a wet environment, the lighting 
device comprising: 

a fixture for location within the wet environment 
and having an interior with an opening; 

25 at least one light source located within the fixture 
interior, light from the light source being able to 
proceed from the interior through the opening; 
and 
a lens located in front of the fixture and the light 

30 source .located therein, the lens enclosing the 
opening from the wet environment and having 
a plurality of light-directing areas, and each light­
directing area having a different light-directing 
feature; 

35 wherein the relative position between the lens 
and the light source is variable to associate dif­
ferent light-directing areas with the light source 
and provide different light beam patterns for light 
proceeding from the light source through the 

40 lens and into the wet environment dependent' 
upon the different light-directing areas and light 
source associations resulting from the position 
variation. 

45 B. A lighting device according to claim 7, wherein each 
light-directing area includes a surface geometry on 
the lens. 

9. A lighting device according to claim 8, wherein one 
5o of the light-directing areas includes elongate, protru­

sions that are parallel to each other, and another of 
the light-directing areas includes hemi-spheroid pro­
trusions. 

55 10. A lighting device according to claim 7, wherein the 
lens has a circular periphery and variation of posi­
tioning of the lens includes rotation of the lens about 
a central axis of the lens. 
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11. A lighting device according to claim 7, wherein the 
lens position is variable without change of distance 
between the lens and the light source. 

a fixture for location within the environment and 
having an interior with an opening; 
at least one light source located within the fixture 
interior; and 

12. A lighting device according to claim 7, wherein the 5 

light source is a color-changing light source. 
a lens located in front of the fixture and the light 
source located therein, the lens closing the 
opening from the wet environment; 

13. A lighting device for a wet environment, the lighting 
device comprising: 

a fixture for location within the wet environment 
and having an interior with an 9pening; 
multiple light sources located within the fixture 
interior; and 
a lens located in front of the fixture and the light 
sources located therein, the lens enclosing the 
opening from the wet environment; 
wherein the relative position between the lens 
and the light sources is variable to align different 
light-directing areas with the light sources and 
provide different light beam patterns for light pro­
ceeding from the light source through the lens 
and into the wet environment dependent upon 
the different light-directing areas and light 
source alignments resulting from the position 
variation. 

14. A lighting device according to claim 13, wherein the 
relative position between the lens and the light 
source is varied by a 90° relative reposition of the 
lens and the fixture. 

.15. A lighting device according to claim 13, wherein the 
light-directing areas of the lens each include a sur~ 
face geometry on the lens. 

16. A lighting device according to claim 15, wherein one 
of the light-directing areas includes elongate protru­
sions that are parallel to each other, and another of 
the light-directing areas includes hemi-spheroid pro­
trusions. 

17. A lighting device according to claim 13, wherein the 
lens has a circular periphery and variation of posi­
tioning of the lens includes rotation of the lens on a 
central axis of the lens. 

18. A lighting device according to claim 13, wherein the 
lens position is variable without change of distance 

10 

wherein the lens is repositioned to select from 
multiple, distinct beam patterns based on align­
ment relative to the light source resulting from a 
repositioning of the lens. 

21. A lighting device according to claim 20, wherein re­
positioning the lens includes rotating the lens, the 

15 light source is located within the fixture interior such 
that the rotation of the lens provides for the reposi­
tioning. 

22. A lighting device according to claim 20, wherein the 
20 lens is positionable at first and second locations rel­

ative to the fixture and the light source therein, the 
lens has a first light-directing portion for directing light 
proceeding from the light source in a first manner 
when the lens is at the first location, and the lens has 

25 a second light-directing portion for directing light pro­
ceeding from the light sou·rce in a second manner, 
different from the first manner, when the lens is at 
the second location. · 

30 23. A lighting device according to claim 22, wherein the 
first light-directing area includes elongate protru­
sions that are parallel to each other, and the second 
light-directing area includes hemi-spheroid protru­
sions. 

35 

24. A lighting device according to claim 23, wherein the 
first light-directing area has a propensity to direct 
light transverse to the elongation of the protrusions, 
and the second light-directing.area has a propensity 

40 to direct light omni-directionally within a hemisphere. 

25. A lighting device according to claim 20, wherein the 
lighting device is an underwater lighting device, and 
the multiple, distinct beam patterns proceed through 

45 water. 

between the lens and the light sources. so 

19. A lighting device according to claim 13, wherein the 
lighting device is an underwater lighting device, and 
the beam patterns proceed through water. 

20. A lighting device for a wet environn;ient, the lighting. 
device comprising: 
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@ LAMPE DE VEHICULE COMPRENANT PLUSIEURS DIODES PHOTOEMISSIVES. 

® L'invention conceme une lampe de vehicule. 
Elle se rapporte a une lampe de vehicule comprenant 

une source lumlneuse ayant plusleurs diodes photoemissi-
ves qui peuvent etre allumees dans au moins deux types de 
modes d'eclairage de lampe. La source lumlneuse a un pre­
mier groupe de diodes photoemissives comprenant au 
moins une diode (24R1, 32R) placee en position pratique­
ment centrale de la source lumineuse et un second groupe 
de diodes photoemissives comprenant plusieurs diodes 
(24R2, 32U) qui entourent le premier groupe de diodes. Les 
modes d'eclairage de la lampe comprennent un premier 
mode dans lequel seul le premier groupe de diodes photoe­
mlssives (24R1, 32R) est ailume et un second mode dans 
lequel le second groupe de diodes photoemissives (24R2, 
32U) est allume. 

Application aux lampes des vehicules automobiles. 

111111111111111111111111111111111111111111111 
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La presente invention concerne une lampe de vehicule 

qui possede une source lu:mineuse comprenant plusieurs diodes 

photoemissives qui peuvent etre mises en fonctionnement dans 

des modes d'eclairage qui peuvent etre commutes. 

5 Les lampes classiques de vehicult:a, · telles que les 

lanternes et feux de stop, ont ete realisees afin qu'elles 

puissant etre mises en fonctionnement avec deux. types de 

modes d 1 eclairage de lampe. Une disposition particuliere a 
cet effet comprend l 1utilisation de so-qrces lumineuses a 

10 deux filaments, si bien que les modes d 1 eclairage de 

lanterne et de feu de stop peuvent etre commutes par chan­

gem.ent du nombre de filaments chauffes. 

On connait aussi des lampes de vehicules qui utilisent 

plusieurs diodes photoemissives comme source lumineuse, si 

15 bien qu.e les modes d'eclairage de lanterne_et de feu de stop 

sont commutes par changement convenable du nombre de diodes 

en fonctionnement. 

Dans le cas ou le nombre de diodes photoemissives en 

fonctionnement dans une telle lampe de vehicule est change 

20 sans precautions, le nombre de sources lu:mineuses est tel 

qu•il donne une impression d'augmentation ou de reduction de 

nombre et de variation de position de chaque source lumi­

. neuse lors de la commutation des modes d • eclairage. En 

consequence, on peut craindre que les conducteurs des autres 

25 vehicules ne reqoivent une indication erronee. 

L' invention a done pour obj et la real.isation d'une 

lampe de vehicul.e qui perm.et la commutation de modes 

d 1 eclairage de la lampe sans donner aux conducteurs d 1 autres 

vehicules une indication erronee, meme lorsque chaque source 

30 lumineuse est formee de plusieurs diodes photoemissives. 

L'invention atteint l 1 objet precite.par mise en oeuvre 

de groupes predetermines · de lentilles pl.aces devant les 

diodes photoemissives. 

Une lampe de vehicule selon l'invention comprend une 

35 source lumineuse possedant plusieurs diodes photoemissives 

qui peuvent etre mises en fonctionnement avec au moins deux 

sortes de modes d' eclairag~. La source lumineuse a un 

premier groupe de diodes photoemissives comprenant au moins 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 529 of 836



2814220 

2 

une diode photoemissive placee en position pratiquement 

centrale par rapport a la source lumineuse, et un second 

groupe de diodes photoemissives comprenant plusieurs diodes 

disposees afin qu I elles entourent le premier groupe de 
5 diodes. Les modes d 1 eclairage comprennent un premier mode 

dans lequel seules les diodes du premier groupe sont en 
fonctionnement, et un second mode dans lequ.el les diodes du 

second groupe sont mises en fonctionnement. 

Tant que la lampe a une source lumineuse possedant 

10 plusieurs diodes photoemissives, la disposition des autres 

el.em.en ts qui ferment le disposi tif d I eclairage n I est pas 

limitee a une disposition partiouliere. 
Dans la mesure ou le premier groupe de diodes 

photoemissives est en position pratiquement oentrale par 
15 rapport a la source lumineuse, la disposition des diodes 

formant le premier groupe n'est pas limitee a une dispo­
sition partiouliere quelconque. Dans la mesure ou le second 

groupe de diodes est dispose afin qu 1 il entoure le premier 

groupe, la disposition des diodes photoemissives formant le 

20 second groupe n• est pas limitee a une disposition speoifique 

quelconque. Par example, des dispositions de diodes photo­

emissives formant le premier groupe ou le second groupe 
~peuvent oomprendre une disposition symetrique par rapport a 
un point qui occupe la position oentral.e de l.a source 

25 lumineuse ou une disposition a symetrie axiale par rapport 
a une droite passant par la position centrale de la source. 

30 

En outre, l.es diodes photoemissives formant le premier 

groupe et oelles qui ferment le second groupe peuvent avoir 

la meme couleur ou des couleurs differentes. 

Bien que le second groupe de diodes photoemissives soit 
destine a etre mis en fonctionnement dans le second mode 

d 1 eclairage, la mise en fonctionnement des diodes du second 
groupe peut comporter un mode dans lequel seul.es les diodes 

du second groupe sont en fonctionnement, et un mode dans 

35 lequel les diodes du premier groupe et celles du second 
groupe sont ensemble en fonctionnement. 

Grace a la disposition indiquee, la lampe de vehicule 

a une source lumineuse possedant plusieurs diodes 
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photoemissives qui peuvent etre mises en fonctionnement dans 

au moins deux types de modes d 1 eclairage. La source lumi­

neuse possede le premier groupe, qui comprend au moins une 
diode photoemissive, en position pratiquement centrale de la 

5 source, et le second groupe qui comprend plusieurs diodes 

photoemissives disposees afin qu 1 elles entourent le premier 
groupe. En outre, les modes d 1 eclairage de la lampe 

comprennent le premier mode d 1 eclairage dans lequel seules 

les diodes du premier groupe sont en fonctionnement et le 

10 second mode dans lequel les diodes du second groupe sont en 

fonctionnement, si bien qu•on peut obtenir le fonctionnement 

suivant. 
Plus precisement, oomme les diog~s photoemissives du 

premier groupe comprennent au moins une diodes photoemissive 

15 en position pratiquement centrale par rapport a la source 
lumineuse et le second groupe comprend plusieurs diodes 

pho'toemissives disposees afin qu'elles entourent les diodes 
du premier groupe, il est possible de donner a la source 

lumineu~e un aspect analogue a celui qui est obtenu lorsque 
20 la source est mise en fonctionnement autour de sa position 

pratiquement centrale dans l 1 un des cas suivants : {1) 

seules les diodes du premier groupe sont en fonctionnement, 

(2) seules les diodes du second groupe sont en fonction­

nement, et (3) les diodes du premier groupe et du second 

25 groupe sont simultanement en fonctionnement. 
En consequence, le nombre de sources lumineuses est tel 

que l I aspect obtenu donne un effet d I augmentation ou de 

reduction du nombre de diodes, et la position de la source 
ne peut pas donner un effet de variation au moment de la 

30 commutation des modes d'eclairage, si bien que les 
conducteurs des autres vehicules ne risquent pas de recevoir 

une indication erronee. 

35 

Dans la lampe de vehicule ayant la source 

plusieurs diodes photoemissives qui sont mises 
nement dans des modes commutables, il est 

qui oomprend 

en fonction­
possible de 

commuter les modes d'eolairage sans donner aux conducteurs 
des autres vehicules une indication erronee. 
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Bien que la source lu:inineuse puisse ne comporter que 

le premier groupe et le second groupe de diodes photo­

emissi ves, elle peut aussi comporter un troisieme groupe 

comprenant plusieurs diodes photoemissives disposees afin 

5 qu'elles entourent le second groupe de diodes. Dans ce cas, 

un plus grand nombre de modes d'eclairage peut etre etabli. 

Dans la disposition precitee, dans le cas oil les diodes 

du premier groupe et celles du second groupe ont la meme 

couleur, la J.uminosite peut beaucoup varier J.ors de la 

10 commutation des modes d'eclairage grace a l 1 eclairage 

simultane du premier et du second groupe. Lorsqu•un feu de 

stop est mis en fonctionnement al.ors que la lanterne reste 

allumee! les conducteurs des autres vehicules et d 1 autres 

personnes peuvent reconnaitre nettement l 1 eclairage du feu 

15 de stop, par example par realisation des diodes photo­

emissives du premier et du second groupe par des diodes de 

couleur rouge; le premier mode d 1 eclairage etant le mode de 

lanterne et le second etant le mode de feu de stop. 

Dans la disposition precitee d 1 autre part, dans le cas 

20 oil les diodes photoemissives du premier groupe et du second 

groupe ont des couleurs differentes, seules les diodes du 

second groupe sont allumees dans le second mode d 1 eclairage. 

En consequence, la source lumineuse ne fonctionne pas avec 

les deux couleurs simultanement, et il. est possibl.e de 

25 commuter les modes sans donner une indication erronee aux 

conducteurs des autres vehicules. 

Lorsqu•un indicateur de changement de direction est 

manoeuvre, un clignotant jaune peut etre mis en fonction­

nement, par exemple paroe que les diodes du premier groupe 

30 sont rouges et celles du second groupe jaunes, et le premier 

mode d 1 eclairage est le mode de lanterne et le second mode 

d 1 eclairage est le mode de clignotant. 

Avec la disposition precitee, l 1 incorporation d 1 une 

lentil.le de diffusion comprenant plusieurs elements de len-

35 tille de diffusion en avant de la source lumineuse perm.et de 

rendre pratiquement uniforme la luminosite donnee par 

l'ensemble de la source. La source lumineuse ressemble alors 

plus a une source lumineuse unique. 
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Dans ce cas, la disposition d 1 une lentille formant 

condenseur devant la lentille de diffusion perm.et l'obten­

tion des performances necessaires de distribution de 

1 1 intensite lumineuse du dispositif d 1 eolairage, grace a la 

5 combinaison de la lentille formant condenseur et de la 

lentille de diffusion. 
La source lumineuse peut etre une source unique. Cepen­

dant, une·quantite suffisante de lumiere peut etre obtenue 
par disposition de plusieurs sources lum.ineuses. Selon 

10 l 1 invention, la disposition predeterminee des sources 

lumineuses n•est pas limitee a une disposition particuliere 

et cette disposition peut comprendre une disposition en 

serie, une disposition annulaire ou tout autre type de 

disposition convenable. 
15 Il est en outre possible d 1 adopter une lampe de vehi-

cule ayant plusieurs unites a lampe, la lampe precitee 
constituant une unite. Dans oe cas, les deux types au moins 

de modes d I eclairage de ·chaque unite sont combines afin 

qu'ils donnent differentes combinaisons entre les unites et 

20 qu•un nombre de modes d'eclairage encore plus grand puisse 

etre utilise. 
D1 autres caracteristiques et avantages de l 1 invention 

seront mieux compris a la lecture de la description qui va 
suivre d 1 exemples de realisation, faite en reference aux 

25 dessins annexes sur lesquels: 
la figure 1 est une vue en elevation d 1 une lampe de 

vehicule dans un mode de realisation de l 1 invention; 

la figure 2 est une coupe horizontale d 1 une lampe de 

vehicule dans un mode de realisation de l 1 invention; 
30 la figure 3 est une coupe detaillee suivant la ligne 

III-III de la figure 1; 
la figure 4 est une vue en elevation representant un 

etat dans lequel la lampe de vehicule est en fonctionnement 

comme en mode d 1 eclairage de lanterne; 
35 la figure 5 est une vue en elevation representant un 

etat dans lequel la lampe du vehicule est en mode d 1 e0lai­
rage de lanterne-feu de stop; 
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la figure 6 est une vue en elevation representant. 

l 1 etat dans lequel la lampe de vehicule est en mode d'eclai­

rage de lanterne et de clignotant; 

la figure 7 est une vue en elevation representant un 

5 etat dans lequel la lampe de vehicule est en mode d'eclai­

rage de feu de stop et de clignotant; 

les figures 8(a) a 8(f) sont des schemas representant 

des exemples de disposition de diodes photoemissives consti­

tuant· chaque source· lumineuse de·la lampe de vehicule; et 

10 les figures 9(a) a 9(e) sont des schemas representant 

des examples de disposition de diodes photoemissives consti­

tuant chaque source lumineuse de la lampe de vehicule. 

La figure 1 est une vue en elevation dJune J.ampe 10 de 

vehicule eel.on l I invention, la figure 2 une coupe hori-

15 zontale de cette lampe, et la figure 3 une coupe detaillee 

suivant la ligne III-III de la figure l. 

Comme 1: 1 -indiquent· les figures l a 3, la lampe 10 de 

vehicule selon l 1 invention est une lampe arriere combinee 

placee a la partie d 1 extremite arriere gauche d 1 un vehicule. 

20 Cetta l.ampe 10 comporte deux unites 12A et 12B a l.ampe 

logees dans une chambre de lampe. Cette chambre comporte un 

corps 14 de lampe ayant un contour allonge lateralement, une 

glace translucide continue 16, et un panneau 18 de protec­

tion qui entoure ces unites 12A et 12B a lampe. 

25 La lampe 10 de vehicule est utilisee fonctionnellement 

comme lanterne, comme feu de stop et comma clignotant. Plus 

precisement, l 1unite 12A placee du cote interne du vehicule 

dans la direction de la largeur peut fonotionner en mode 

d'eolairage de ·1anterne et en mode d 1 eclairage de feu de 

30 stop. L'unite a lampe 12B plaoee du cote exterieur du 

vehioule dans la direction de la largeur peut etre mise en 

fonotionnement en mode d 1 eclairage de lanterne et en mode 

d'eolairage de clignotant. 

On decrit d 1 abord la construction de l 1 unite. a lampe 

35 12A. 

L'unite a lampe 12A comporte neuf sources lumineuses 

20A et un panneau translucide 22 place devant oes sources 

20A (c•est-a-dire en avant du dispositif d 1 eclairage mais en 
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pratique a l 1 arriere du vehioule, la meme rema.rque s 1 appli­

quant dans la suite). 

Chaoune des sources lumineuses 20A comprend neuf diodes 

'photoemissives rouges 24R1 et 24R2, telles que les diodes 

5 photoemissives sont placees verticalement et horizontalement 

sous form.a d 1 un carre, c•est-a-dire d 1 un carre de 3 x 3 

diodes. Surles neuf diodes rouges 24R1 et 24R2, une diode 

24Rl (premier groupe) placee en position centrale dans la 

source 20A est mise en fonotionnement en mode d'eclairage de 

10 lanterne. Les huit diodes rouges 24R2 (second groupe) qui 

entourent la diode rouge 24R1 sont mises en fonctionnement 

avec la diode 24Rl en mode d'eclairage de feu·de stop. 

L 1 une des neuf sources lumineuses 20A eat placee sur 

un axe optique Ax dispose dans la direction longitudinale et 

15 passant par la position oentrale de l 1 unite a lampe 12A. Les 

huit sources lumineuses restantes sont disposees afin 

qu'elles entourent l'axe optique·Ax a des intervalles de 45° 

auteur de celui-oi. 

Sur la figure 2, les neuf diodes photoemissives rouges 

20 24Rl et 24R2 formant chacune des neuf sources lumineuses 20A 

sont montees sur une seule carte de circuit imprime 26. Une 

lentille de diffusion 28 ayant plusieurs elements de len­

tille de diffusion (lentille en oeil de poisson) est placee 

devant chaque source lumineuse 20A. Ces lentilles 28 de 

25 diffusion sont formees sur une meme carte 3 0 de lentilles de 
diffusion. 

On se refere a la figure 3; pour la source lumineuse 

20A placee sur l 1 axe optique Ax et les quatre sources 

lumineuses 20A placees verticalement et horizontalement a 
30 c6te de la source lumineuse 20A placee sur l'axe optique Ax 

(cinq sources lumineuses 20A disposees en croix}, des 

lentilles 34 formant condenseur sont en outre placees devant 

les lentilles de diffusion 28. Comme decrit precedemment, 

les lentilles de diffusion 28 sont placees devant les 

35 sources lumineuses respectives 20A. Chacune de ces lentilles 

34 formant condenseur est une lentille plan-oonvexe ayant 

une surface convexe a la face avant et elles sont formees 

sur une seule carte 36 de lentilles formant condenseur. 
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Le panneau translucide 22 a une forme de dome et il 

depasse vers l'avant. A la partie avant de chacune des cinq 

sources lumineuses en croix 20A placees dans le panneau 

translucide 22, est formee une partie circulaire d 1 ouverture 

5 22a de diametre legerement superieur a celui de la lentille 

34 formant condenseur vue sur une elevation du dispositif 
d' eclairage. Une partie cylindrique 22b tournee vers la 
carte 36 de lentilles formant condenseur qui conserve la 
configuration peripherique externe pratiquement de la partie 

10 d'ouverture 22a est formee dans cette partie d 1 ouverture 
22a. De plus, un traitement semi-reflechissant est applique 

a la surface en forme de dome du panneau translucide 22 pour 

la cons_titution d 1 une partie semi-reflechissante 22c. Ce 

traitement semi-reflechissant est aussi applique a la 
15 surface de la partie cylindrique 22b dans le panneau trans­

lucide 22. 
Le panneau translucide 22 a une partie peripherique 

externe sous forme d 1 une partie annulaire plate 22d. Cette 

partie plate 22d, la carte de circuit imprime 26, la carte 

20 30 de lentilles de diffusion et la carte 36 de lentilles 
formant condenseur sont fixees, par l • intermediaire d I entre­

toises 38 et 40, au corps 14 de lampe par des boulons 42 et 
des ecrous 44 a plusieurs emplacements peripheriques de la 

partie annulaire plate 22d. 

25 L'emission lumineuse est realisee de la maniere 
suivante dans cette unite a lampe 12A. 

Dans le cas des cinq sources lumineuses placees en 

croix 20A, la lumiere des diodes photoemissives rouges 24R1 

et 24R2 formant la source 20A diffuse dans la lentille de 

30 diffusion 28. La lentille 34 formant condenseur concentre la 

lumiere diffusee puis l 1 emet vers l 1 avant. D'autre part, 
pour les quatre autres sources lumineuses restantes 20A, la 

lumiere des diodes photoemissives rouges 24Rl et 24R2 qui 
formant chacune des quatre sources lumineuses est diffusee 

35 par la lentille 28 de diffusion. Lalumiere emise par cette 
lentille 28 traverse le panneau translucide 22 pour etre 
emise en avant. Ainsi, la distribution necessaire d 1 inten­
site lumineuse peut etre donnee au dispositif d•e~lairage. 
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On decri t main tenant la construction de l I unite a lampe 

12B. 
Com.me 1 1 indique la figure 1, la construction de l 'unite 

a lampe 12B est fondamentalement analogue a eel.le de l 'unite 

5 a lampe 12A, mais les diodes photoemissives formant les 

sources 20B sont differentes de .cel_les .de l 1unite a lampe 

12A. 

Plus precisement, l'unite a lampe 1~B a aussi neuf 
sources lumineuses 20B comprenant chacune neuf diodes 

10 photoemissives disposees verticalement et horizontalement, 
c'est-a-dire sous forme d 1 un carre de 3 x 3 diodes. Une 
diode placee en position centrale dans la source 20B est une 

diode rouge 32R et huit diodes photoemissives entourant la 

diode rouge 32R sent des diodes jaunes 32U. De plus, dans 

15 cha~e source lumineuse 20B, la diode rouge 32R (premier 
groupe) est mise en fonctionnement en mode d'eclairage de 
lanterne.• Les huit diodes jaunes 32U (second groupe) sont 

mises en fonctionnement en mode d~ clignotant. 

Les figures 4 a 7 sent des vues en elevation d'un etat 

20 dans lequel la lampe 10 de vehicule de ce mode de reali­

sation est mise en fonctionnement dans divers modes d 1eclai­

rage. 
Comma l'indique la figure 4, seules les diodes photo­

emissives rouges 24R1 et 32R plaoees au centre des sources 
25 lumineuses respectives 20A et 20B des deux unites a lampe 

12A et 12B sont mises en fonctionnement dans le mode 
d'eclairage de lanterne. Ainsi, les deux. unites a lampe 12A 
et 12B de la lampe 10 sont mises en fonctionnement sous 
forme rouge et jouent le role des lanternes. 

30 Comme l'indiqu.e la figure 5, en mode d'eclairage de 

lanterne-feu de stop, le feu de stop est mis en fonc­

tionnement lorsque la lanterne reste allumee. Dans le cas de 
l 1unite a lampe 12B, chacune des sources lumineuses 20B 

reste au repos en mode d 1 eclairage de lanterne-feu de stop 
35 alors que la lanterne reste allumee. Dans le cas de l 1 unite 

a lampe 12A, les huit diodes rouges 24R2 placees auteur de 
la diode rouge 24Rl de chacune des sources lumineuses 20A 

sont mises en fonctionnement avec la diode 24Rl. Lorsque les 
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huit diodes rouges 24R2 sont mises en fonctionnement en mode 

d 1 eclairage de lanterne-feu de stop, l 1 unite a lampe 12A est 

bien plus brillante qu•en mode d 1 eclairage de lanterne. La 

lampe 10 du vehicule joue done le role de la lanterne et du 

5 feu de stop1 lorsque l 1unite a lampe 12A est mise en 

fonctionnement en mode d'eclairage de feu de stop alors que 

l 1 unite a lampe 12B reste en mode d 1 eclairage de lanterne. 

Par ailleurs, lorsque les huit diodes photoemissives 

.rouges 24R2 de ohacune des sources lumineuses 20A de l 1 unite 

10 a lampe 12A sont mises en fonctionnement, la surface 

d 1 eclairage et la luminosite centree sur la position 

centrale de l.a source lumineuse 20A donnent l I impression 

d 1 une s~rface d•eclairage et d'une luminosite accrues. Ceoi 

est du au fait que les diodes photoemissives rouges 24R2 

15 sont disposees afin qu 1 elles entourent la diode rouge 24R1. 

En consequence, le nombre de sources lumineuses ne parait 

pas augmenter ou diminuer et la position des sources lumi­

neuses ne parait pas varier. 

Comme l I indique la figure 6, chacune des sources 

20 lumineuses 20A de l 1 unite 12A reste au repos en mode 

d 1 eclairage de lanterne et en mode d 1 eclairage de lanterne 

et de clignotant. Le clignotant est mis en fonctionnement 

lorsque la lanterne reste allumee en mode d 1 eclairage de 

lanterne et de clignotant. Dans l 1unite a lampe 12B, la 

25 diode photoemissive rouge 32R occupant la position centrale 

dans chaque source lumineuse 20B ne fonctionne pas et les 

huit diodes jaunes 32U placees autour de la diode rouge 32R 

fonctionnent par intermittence. Ainsi, la lampe 10 de 

vehicule a lea fonctions de lanterne et clignotant lorsque 

30 l'unite a lampe 12B fonctionne en mode de clignotant al.ors 

que l'unite a lampe 12A garde le mode de lanterne. 

Dans l 1 unite a lampe 12B, bien que la diode photo­

emissive rouge 32R ne fonctionne pas et J.es huit diodes 

jaunes 32U fonctionnent dans chaque source lumineuse 20B, le 

35 centrage de la couleur en position centrale de J.a source 20B 

ne varie pas. La zone eclairee et la luminosite sont dues au 

fait que les diodes jaunes 32U sent placees autour de la 

diode rouge 32R. En consequence, le nombre de sources 
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lumineuses ne parait pas augmenter ou diminuer, et la 

position de l 1une quelconque des sources lumineuses ne 
parait pas varier. 

Comme l' indique la figure 7, en mode d' eclairage de feu 

5 de stop et de clignotant, le clignotant et un feu de stop 

sont simultanement en fonctionnement. Dans l'unite a lampe 
12B, lea huit diodes jaunes 32U placees autour de la diode 

rouge 32R dans chacune des sources lumineuses 20B 
fonctionnent alors que la diode rouge 32R ne fonctionne pas. 

10 Dans l 1unite a lampe 12A, les huit diodes rouges 24R2 

placees autour de la diode rouge 24Rl dans chaque source 

lumineuse 20A, ainsi que la diode rouge 24R1, fonctionnent. 
De cette maniere, la lampe 10 de vehicule ales fonctions 
d 1 une lanterne et d 1 un clignotant, lorsque l 1 unite a lampe 

15 12A est mise en fonctionnement en mode d 1 eclairage de feu de 
stop alors que l 1 unite a lampe 12B conserve le mode 

d 1 eclairage de clignotant . 

. Comme decrit precedemment en detail, la lampe 10 de 

vehicule selon l'invention a deux unites a lampe 12A et 12B 

2 O qui sont mises en fonctionnement dans deux modes d' eclairage 

qui different. Ainsi, un nombre de modes d 1 eolairage de 

lampe peut etre regle par une de leurs ooinQinaisons. 

De plus, oomme ohaoune des unites a lampe 12A et 12B 
a neuf sources lum.ineuses 20A et 20B, une quantite suffi-

25 sante de lumiere peut•etre obtenue pour ohacune des unites 
a lampe 12A et 12B. 

A cause de la disposition des sources lumineuses 20A 

et 20B des unites a lampe 12A et 12B, la diode photoemissive 

occupant la position centrale de chacune des sources 

30 lumineuses 20A et 20B parait devenir lumineuse dans tousles 
modes d 1 eclairage, et il n•apparait pas un effet d 1 augmen­
tation ou de reduction du nombre de sources lumineuses. -En­

outre, la position de chaque source lumineuse ne parait pas 

non plus varier lors de la commutation des modes 

35 d' eclairage. En consequence, les conduoteurs des autres 

vehicules ne risquent pas d 1 avoir une indication erronee. 
Dans ce mode de realisation de l 1 invention, la diode 

photoemissive rouge 24R1 occupant la position centrale de 
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chaque source lumineuse 20A de l 1unite a lampe 12A est mise 
en fonctionnement en mode d 1 eclairage de lanterne. En outre, 
la diode rouge 24Rl et les diodes rouges 24R2 placees auteur 

de la diode rouge 24Rl sont simultanement mises en 

5 fonctionnement en mode d 1 eclairage de feu de stop. En 

consequence, la luminosite globale peut.varier beaucoup lors 

de la commutation des modes d 1 eclairage. Ainsi, lorsque le 
feu de stop est mis en fonctionnement alors que la lanterne 
reste allumee, les conducteurs des autres vehicules peuvent 

1-0 reconnai:tre l I eclairage du feu de stop. 
De plus, dans ce mode de realisation de l 1 invention, 

la diode rouge 32R occupant la position centrale de chaque 

source lumineuse 20B de 1'unite a lampe 12B est mise en 

fonctionnement en mode d'eclairage de lanterne. En outre, 
15 les diodes jaunes 32U placees autour de la diode rouge 32R 

sont mises en fonctionnement et la diode rouge 32R est 
eteinte en- mode d 1 eclairage de clignotant. Ainsi, chaque 

source lumin~use 20B ne peut pas etre allumee avec deux 

types de couleurs simultanement, et il est done possible de 

20 commuter les modes d 1 eclairage sans donner d 1 indication 
erronee aux conducteurs des autres vehicules. 

Dans ce mode de realisation de l' invention, dans chaque 

unite a lampe 12A et 12B, une lentille 28 de diffusion ayant 
plusieurs elements de lentille de diffusion est placee 

25 devant -chacune des neuf sources lumineuses 20A et 20B. En 
consequence, la luminosite de chaaune des sources lumineuses 
20A et 20B parait pratiquement uniforme lorsqu 1 elles sont 
toutes activees. Les sources lumineuses 20A et 20B donnent 

done l'impression d 1 une seule source lumineuse. 

• 30 En outre, dans ce mode de realisation de l'invention, 

une lentille 34 formant condenseur est placee devant chacune 

des cinq sources lumineuses parmi les neuf sources lumi­
neuses 20A {les lentilles formant condenseur sont associees 
aux sources lumineuses 20B). La combinaison des lentilles 34 

35 formant condenseur et des lentilles de diffusion 28 permet 
1 1 obtention des performances necessaire.s de distribution 
d 1 intensite lumineuse de l 1 appareil d 1 eclairage. 
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Dans le mode de realisation precite de l 1 invention, les 

diodes photoemissives sont disposees verticalement et 

horizontalement dans chacune des sources lumineuses 20A et 

20B, c•est-a-dire suivant un carre de 3 x 3 diodes. 

5 Cependant, des dispositions autres que celles qu'on a 

decri tea peuvent etre adoptees, comme indique dans les 

exemples des figures 8 (a) a 8 (f) et 9 (a) a 9 (e) • Les 

. examples de disposition des diodes photoemissives des 

sources J.umineuses 20A des figures 8 (a) a 8 {f} et 9 {a) a 
10 9(e) s'appliquent egalement aux sources lumineuses 20B. 

Les examples de disposition de diodes photoemissives 

representes sur les ~igures 8 (a) a 8 (f) sont tels que, 

lorsqu'une diode photoemissive rouge 24R1 parmi les diodes 

24Rl et 24R2 constituant la source lumineuse 20A est placee 

15 au centre comme indique preoedemment, la disposition des 

diodes photoemissives rouges 24R2 placees autour de la diode 

photoemissive rouge 24Rl peut varier. 

La figure B(a) represente un mode de realisation de 

1'invention dans lequel huit diodes photoemissives rouges 

20 24R2 sont placees autour de la diode photoemissive rouge 

24Rl sous forme d•un oarre. La figure 8(b) represente un 

mode de realisation de l 1 invention dans lequel quatre diodes 

photoemissives rouges 24R2 placees aux coins respectifs sont 

omises. La figure B(c) represente un mode de realisation de 

25 l 1 invention dans lequel quatre diodes photoemissives rouges 

24R2 (deux verticales et deux horizontales) sont omises. La 

figure 8(d) represente un mode de realisation de l 1 invention 

dans lequel huit diodes photoemissives rouges 24R2 sont 

plaoees en losange sous forme decalee. La figure 8 (e) 

30 represente un mode de realisation de l'invention dans lequel 

trois diodes photoemissives rouges 24R2 sont placees a des 

intervalles de 120° sur une meme circonference. La figure 

8 (f) represente un mode de realisation dans lequel six 

diodes photoemissives rouges 24R2 sont placees a des 

35 intervalles de 60° sur une meme circonference. 

Dans tousles examples de disposition precites, plu­

sieurs diodes photoemissives rouges 24R2 sont disposees afin 

qu•elles entourent la diode photoemissive rouge 24Rl placee 
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au centre de la source lumineuse 20A. En consequence, la 

source lumineuse 20A donne l 1 impression d'une source 

lumineuse unique qui devient lumineuse dans l 1 un quelconque 

des modes d 1 eclairage de lampe comprenant le mode ou seule 
5 la diode rouge 24Rl est en fonctionnement, le mode dans 

lequel les diodes rouges 24R1 et 24R2 sont en fonotionnement 
et, en outre, le mode dans lequel seules les diodes 24R2 

(seules les diodes jaunes 32U ·de la source lumineuse 20B} 

sont en fonctionnement. 

10 Comme les diodes rouges 24R2 ont une regularite geome-
trique dans tous les examples de disposition, la source 

lumineuse 20A peut etre mise en fonctionnement en donnant 

l•impre~sion d 1 une source lumineuse unique sans indication 
erronee. Meme si la disposition des exemples precedents 

15 presente une certaine irregularite de disposition geome­

trique, la source lumineuse 20A peut appara1tre comme une 

seule source lumineuse en fonctionnement. 
Les exemples de disposition de diodes photoemissives 

des figures 9(a) a 9(e) sont tels que la disposition des 

20 diodes photoemissives rouges 24Rl et 24R2 formant la source 

lumineuse 20A varie. 
Plus precisement, la figure 9{a) represente un mode de 

realisation de l'invention dans lequel quatre diodes rouges 
24R1 sont sous forme d 1 un carre et douze diodes rouges 24R2 

25 sont sous-forme d 1 un carre·autour des quatre diodes rouges 
24Rl~ La figure 9(b} represente un mode de realisation dans 

lequel cinq diodes rouges 24R1 sont disposees en croix et 
huit diodes rouges 24R2 sont disposees en losange sous forme 

decalee. La figure 9(c) represente un mode de realisation de 
30 l I invention dans lequel quatre diodes rouges 24R1 sont 

disposees verticalement sous forme allongee et en losange, 

et dix diodes rouges 24R2 sont disposees vertioalement sous 

forme allongee, pratiquement en losange et sous forme 

decalee. La figure 9(d) represente un mode de realisation de 

35 l 'invention dans lequel quatre diodes rouges 24Rl sont 
alignees horizontalement et dix diodes rouges 24R2 sont 
placees au tour des quatre diodes 24R1. La figure 9 (e) 
represente un mode de realisation de l 1 invention dans lequel 
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huit diodes rouges 24Rl sont placees a intervalles de 45° 

sur une meme circonference, et douze diodes rouges 24R2 sont 

placees a des intervalles de 30° autour des huit diodes 

rouges 24R2. 

5 Dans tousles exemples de disposition decrits prece-

demment, les diodes rouges 24Rl occupent la position cen­
trale de la source lumineuse 20A. Les diodes rouges 24R2 

sont disposees afin qu I elles entourent les diodes rouges 
24R1. Ainsi, la source lumineuse 20A apparait comme une 

10 seule source lumineuse dans l 1 un quelconque des modes 

d' eclairage sel~n que _seule la diode rouge 24Rl est ·en 

fonctionnement ou que les diodes 24R1 et 24R2 sont en 

fonctionnement, ou meme dans le mode dans lequel seules les 

diodes 24R2 sont en fonctionnement (uniquement les diodes 
15 jaunes 32U dans la source lumineuse 20B). En outre, comme 

plusieurs diodes rouges 24Rl sont utilisees dans chacun des 
exemples precedents, une quantite suffisante de lumiere peut 

etre obtenue dans le mode d'eclairage dans lequel seules les 

diodes rouges 24Rl sont en fonctionnement. 
20 Dans tous les exemples de disposition decrits 

precedemment, les diodes rouges 24R1 et 24R2 presentent une 

regularite geometrique, et la source lumineuse 20A peut etre 
mise en fonctionnement comme une source lumineuse sans 

donner d 1 indication erronee. Meme lorsque l'un quelconque 
25 des exemples de disposition precedents presente une certaine 

irregularite geometrique, la source lumineuse 20A peut 
apparaitre comme une seule source lum.ineuse mise en fonc­

tionnement. 
La description qui precede concerne une lampe de 

30 vehicule 10 qui est une lampe arriere combinee. La lampe 

arriere combinee comprend l 1 unite a lampe 12A qui est mise 

en fonctionnement en mode d 1 eclairage de lanterne et en mode 
d • eclairage de feu de stop. La la.mpe combinee arriere a 
aussi une unite a .la.mpe 12B qui est mise en fonctionnement 

35 en mode d'eclairage de lanterne et en mode d'eclairage de 

clignotant. Dans le mode de realisation precite de l'inven­

tion cependant, on peut obtenir le meme effet avec des 
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dispositions analogues a eelles qui sont utilisees dans 

d'autres types de lampe de vehieule. 

Bien entendu, diverses modifications peuvent etre 

apportees par l 'ho:mme de l' art aux lampes qui viennent 

5 d'etre decrites uniquement a titre d 1 exemple non limitatif 

sans sortir du cadre de l'invention. 
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1. Lampe de vehicule comprenant une source lumineuse 

ayant plusieurs diodes photoemissives qui peuvent etre mises 

en fonctionnement dans au moins deux types de modes d'eclai-

5 rage de lampe, caracterisee en ce que 

la source lumineuse a un premier groupe de diodes 
photoem.issives comprenant au moins une diode photoem.issive 

{24Rl, 32R) placee en position pratiquement centrale de la 

source lumineuse et un second groupe de diodes photo-

10 emissives comprenant plusieurs diodes photoemissives (24R2, 

32U) qui entourent le premier groupe de diodes photoemis­
sives, et 

les modes d 1 eclairage de la lampe comprennent un 

premier mode d'eclairage dans lequel seul le premier groupe 
15 de diodes photoemissives (24Rl, 32R) est allume et un second 

mode d' eclairage dans lequel le second groupe de diodes 

photoemissives -(24R2,· 32U) est allume. 

2. Lampe selon la revendication 1, caracterisee en ce 

que le premier groupe et le second groupe de diodes photo-
20 emissives (24Rl, 24R2) comprennent des diodes photoemissives 

ayant pratiquement la meme couleur, et le premier et le 

second groupe de diodes photoemissives (24Rl, 24R2} sont 

all.umes simul tanement dans le second mode d' eclairage de 
lampe. 

25 3. Lampe selon la revendication 1, caracterisee en ce 
que le premier groupe de diodes photoemissives (32R) 

oomprend des diodes photoemissives ayant une premiere cou­

leur et le second groupe de diodes photoemissives (32U) 

comprend des diodes photoemissives ayant une seconde couleur 

3 O differente de la premiere couleur, et seules les diodes 
photoemissives du second groupe sont allumees dans le second 

mode d 1 eclairage de la lampe. 
4. Lampe selon la revendication l, oaracterisee en oe 

qu•une 1entille de diffusion oomprenant·plusieurs elements 

35 de lentille de diffusion est p1acee devant la source 

lumineuse. 
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5. Lampe selon la revendication 4, caracterisee en ce 

qu I une lentil le formant condenseur est plaoee devant la 
lentille de diffusion. 

6. Lampe selon la revendication 5, caracterisee en ce 

5 qu'un panneau en forme de dome ayant une partie d 1 ouverture 

est place devant la lentille formant condenseur. 

7. Lampe selon la revendication 6, caracterisee en ce 

que la partie d' ouverture du panneau en forme de dome 

comporte une partie cylindrique qui s I etend vers la lentille 
10 formant condenseur. · 

8. Lampe selon la revendication 7, caracterise en ce 

que la surface peripherique interne de chacune des parties 

oylindr~ques du panneau en forme de dome a re9u un 
traitement reflechissant. 

15 9. Lampe selon la revendication 5, caraoterisee en ce 

que la lentille formant condenseur est une lentille plan­

oonvexe qui a une surface convexe du c6te oppose a celui de 

la lentille de diffusion. 

10. Lampe selon la revendication 1, caracterisee en ce 

20 qu 1 elle comporte plusieurs unites a lampe disposees afin 
qu'elles donnent deux types differents de modes d 1 eclairage 

de lampe en combinaison entre les unites a lampe. 
11. Lampe selon la revendication 5, caracterisee en ce 

que la 1entille de diffusion et la lentille formant 

25 condenseur sont placees le long d 1 un axe optique de la 
source lumineuse. 

12. Lampe de vehicule comprenant un dispositif a source 

lumineuse possedant plusieurs diodes photoemissives qui 

peuvent etre allumees dans au moins deux types de modes 
30 d 1 eclairage de lampe, caraoterisee en ce que 

ie dispositif a source lumineuse comprend un premier 

groupe de diodes photoemissives co:m:i;i:renant au moins une 
diode photoemissive (24Rl, 32R} placee enpositionpratique­

ment centrale du dispositif a source lumineuse, et un second 
35 groupe de diodes photoemissives comprenant plusieurs diodes 

photoemissives {24R2, 32U} et entourant ie premier groupe de 

diodes photoemissives, et 
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les modes d'eolairage de lampe oomprennent un premier 

mode d'eclairage dans lequel seules les diodes photoemis­

sives {24Rl, 32R) du premier groupe sont allumees et un 

. second mode d' eolairage de lampe dans lequel les diodes 

5 photoemissives (24R2, 32U) du second groupe sont allumees. 

13. Lampe selon la revendication 12, caracterisee en 

ce que lea diodes photoemissives (24Rl, 24R2) du premier 

groupe et du second groupe sont des diodes photoemissives 

ayant pratiquement la meme couleur, et les diodes photo-

10 emissives (24Rl, 24R2) du premier et du second groupe sont 

allumees simultanement dans le second mode d'eclairage de la 

lampe. 

14. Lampe selon la revendioation 12, caracterisee en 

ce que les diodes photoemissives (32R) du premier groupe 

15 sont des diodes photoemissives ayant une premiere couleur, 

et les diodes photoemissives (32U) du second groupe sont des 

diodes photoemissives ayant une seconde couleur differente 

de la premiere couleur, et seules les diodes photoemissives 

du second groupe (32U) sont allumees dans le second mode 

20 d 1 eclairage de la lampe. 

15. Lampe selon la revendication 12, oaracterisee en 

ce qu' elle comporte plusieurs unites a source qui sont 

disposees afin qu•elles possedent deux types de modes 

d I eclairage differents en combinaison entre les unites a 
25 .source. 

16. Lampe selon la revendication 12, caracterisee en 

ce que le dispositif de diffusion et le dispositif formant 

condenseur sont places le long d'un axe optique du dispo­

sitif a source lum.ineuse. 

30 17. Lampe de vehicule possedant plusieurs modes 

d' eolairage de lampe, la lampe de vehicule etant carac­

terisee en ce qu•elle comprend: 

une premiere source lumineuse ayant un premier groupe 

de diodes photoemissives comprenant au moins une diode 

35 photoemissive (24Rl, 32R) placee en position pratiquement 

centrale de la premiere source lumineuse, et un second 

groupe de diodes photoemissives oomprenant plusieurs diodes 
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photoemissives entourant le premier groupe de ·diodes 

photoemissives (24Rl, 32R), 

une seconde source lumineuse ayant un troisieme groupe 

de diodes photoemissives comprenant au moins une diode 

5 photoemissive (24Rl, 32R) placee en position pratiquement 

centrale de la seconde source lumineuse et un quatrieme 

groupe de diodes photoemissives comprenant plusieurs diodes 

photoemissives (24R2, 32U) entourant le troisieme groupe de 

diodes photoemissives, et 

10 lea modes d 1 eclairage de lampe comprennent un premier 
mode d 1 eclairage de lampe dans lequel seuls les premier et 

troisieme groupes de diodes photoemissives sont allumes, un 
second ~ode d'eclairage de lampe dans lequel le premier et 

le second groupe de diodes photoemissives (24R2, 32U) sont 
15 allumes, et un troisieme mode d 1 eclairage de lampe dans 

l.equel le troisieme groupe de diodes photoemissives est 
eteint et le quatrieme groupe de diodes photoemissives est 

al.lume par intermittenae. 

18. Lampe selon la revendiaation 17, caracterisee en 
20 ce que le premier groupe et le · second groupe de diodes 

photoemissives (24R1, 24R2) comprennent des diodes photo­

emissives ayant pratiquement la meme couleur. 
19. Lampe selon la revendication 17, caracterisee en 

ce que les premier, second et troisieme groupes de diodes 

25 photoemissives comprennent des diodes photoemissives ayant 
pratiquement la mbe couleur. 

20. Lampe selon la revendication 17, caracterisee en 

ce que le premier groupe de diodes photoemissives (32R) 
comprend des diodes photoemissives ayant une premiere 

30 couleur et le quatrieme groupe de diodes photoemissives 
comprend des diodes photoemissives ayant une seconde couJ.eur 

differente de la premiere couleur. 
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Abstract of FR2759188 
The signal light consists of a housing 
containing at least one light source (15) and an 
optical refractor( 17) situated opposite it and 
having one of its faces equipped with a series 
of light transmission elements (28) designed to 
concentrate the light vertically and diverge it 
horizontally. Each light transmission element is 
in the shape of a lens (28a) with a toroid relief 
surface on the inside of the refractor, with the 
lenses located on the ends of parallel cylinders 
set on a base (22) of a transparent or 
translucent material which is the same as that 
of the transmission elements. The material has 
a refraction index above 1 .45, preferably close 
to 1.58, e.g. polycarbonate. The light sources 
are in the form of electro luminescent diodes 
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@9 DISPOSITIF DE SIGNALISATION LUMINEUSE, NOTAMMENT POUR REGULATION DU TRAFIC ROUTIER. 

@ Dispositif de signalisation lumineuse a refracteur opti- r--·~. 
que perfectionne. 

Selon !'invention, le refracteur (17) comporte des ele­
ments de transmission de lumiere (28), typiquement des 
lentilles a surface torique, en regard de la source lumlneuse 
(15), pour faire subir au flux lumineux deux anamorphoses, 
respectivement de concentration, verticalement, et de diver­
gence, horizontalement. 

La source lumineuse est de preference constituee de 
diodes electroluminescentes. 
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"Dispositif de signalisation lumineuse, notamment pour 

regulation du trafic routier" 

L'invention se rapporte a un dispositif de 

signalisation lumineuse pouvant par exemple former un feu 

tricolore destine a reguler le trafic routier a un 

carrefour; elle concerne plus particulierement la 

5 conception d'un refracteur optique de lumiere place en 

regard de la source lumineuse. 

10 

L'invention trouve son domaine d'application optimum 

dans le cas ou ladite source lumineuse est constituee par 

un ensemble de diodes electroluminescentes. 

Classiquement, un dispositif de signalisation 

lumineuse tel qu'un feu tricolors comprend un boitier 

renfermant trois sources lumineuses placees dans des 

compartiments independants dudit boitier et chaque 

compartiment est coiffe frontalement d'un refracteur en 

15 materiau transparent ou translucide comme par exemple du 

verre mineral ou organique. La source lumineuse peut etre 

une lampe classique a filament, eventuellement du type 

allogene basse tension ou encore un tube fluorescent. 

Plus recemment, on a tente d'utiliser des diodes 

20 electroluminescentes. ces essais se sont reveles decevants 

principalement en raison de la faible luminosite des diodes 

electroluminescentes proposees sur le marche. Des 

tentatives ont ete faites pour mieux canaliser le flux 

lumineux emis par l'ensemble des diodes. on a ainsi, par 

25 example, propose d'optimiser le refracteur. Par exemple, on 

connait un tel dispositif de signalisation dans lequel le 

refracteur comporte sur sa face interne des stries a 
section triangulaire s'etendant horizontalement ou 

verticalement et de preference dans les deux directions. 

30 Cette configuration striee fait done face a la source 

lumineuse constituee par les diodes electroluminescentes 

agencees cote-a-cote. cependant, le resultat est 

insuffisant et les dispositifs a diodes 

electroluminescentes equipes de tels refracteurs permettent 

35 tres difficilement de satisfaire les normes. 
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L'invention concerne un nouveau concept de refracteur 

place en regard de la source lumineuse et plus 

particulierement efficace lorsque cette source lumineuse 

est constituee par un ensemble de diodes 

5 electroluminescentes. 

Plus precisement, !'invention concerne un dispositif 

de signalisation lumineuse comprenant un boitier renfermant 

au moins une source lumineuse et un refracteur optique 

correspondant place en regard de cette source lumineuse, 

10 caracterise en ce que ledit refracteur comporte, repartis 

sur l'une de ses faces, une pluralite d'elements de 

transmission de lumiere, chacun conforme pour faire subir 

au flux lumineux qui le traverse deux anamorphoses, 

respectivement de concentration selon une direction 

15 verticale et de divergence selon une direction horizontale. 

Selon un exemple actuellement prefere, chaque element. 

de transmission a la forme d'une lentille a surface torique 

definie en relief sur la face interne dudit refracteur, en 

regard de la source lumineuse. 

20 En outre, chaque lentille est avantageusement definie 

a l'extremite d'un cylindre; les cylindres etant par 

exemple paralleles entre eux et paralleles a un axe 

principal de symetrie du refracteur. Cet agencement s'est 

revele particulierement efficace pour rendre le refracteur 

25 selectif a la lumiere emise par la source lumineuse 

interne. En effet, pour les rayons lumineux provenant de 

l'exterieur, ledit refracteur se comporte alors comme un 

piege a lwniere empechant leur retrodiffusion par les 

lentilles. La signalisation demeure done bien perceptible 

30 meme lorsque le dispositif de signalisation est expose a un 

rayonnement solaire direct. Dans ce cas, les rayons 

lumineux qui penetrent a l'interieur du boitier sont tres 

fortement attenues et ne peuvent etre rediffuses par les 

lentilles si leurs directions sont differentes des axes 

35 optiques paralleles desdites lentilles. Ce filtrage des 

rayons lumineux parasites est effectif quelle que soit la 

nature de la source lumineuse interne. 
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Dans le cas oil cette derniere est constituee par une 

pluralite de diodes electroluminescentes, le meilleur 

resultat est obtenu en faisant en sorte que le nombre de 
diodes soit egal au nombre de lentilles et que chaque diode 

5 soit placee en regard d'une lentille specifique. 
Dans la pratique, le refracteur se compose d'une dalle 

en materiau transparent ou au moins translucide, et les 
elements de transmission precites, c•est-a-dire par exemple 
les lentilles definies aux extremites de cylindres 

10 respectifs, sont venus de matiere sur la face interne de 
ladite dalle, par moulage. L'ensemble est realise en un 
materiau presentant un indice de refraction superieur a 
1,45 et de preference voisin de 1,58. 

Pour un feu de signalisation de petite dimension, par 
15 exemple un feu repetiteur, toutes les lentilles sont de 

memes dimensions. Dans une version actuellement preferee, 
le refracteur comporte 91 lentilles de 6 mm de diametre et 
la source lumineuse est constituee de 91 diodes 
electroluminescentes. Les lentilles peuvent etre agencees 

20 sur une surface concave et les diodes electroluminescentes 
sur un plan. Dans ce cas, la distance moyenne entre une 
diode et la lentille qui lui correspond est de l'ordre de 

12 a 14 mm. 
conformement a la definition qui precede, chaque 

25 lentille presente un rayon de courbure suivant la direction 
verticale plus grand que le rayon de courbure suivant la 
direction horizontale, de preference deux fois plus grand. 
Ainsi, dans la pratique, on a experimente avec succes un 
refracteur equipe de lentilles presentant chacune deux 

30 rayons de courbure differents, de 20 et 10 mm, 
respectivement. 

Pour un feu de signalisation plus grand, on augmente 
le nombre de lentilles et le nombre de diodes 
electroluminescentes, les dimensions de celles-ci ne 

35 variant pas. Cependant, il n'est pas necessaire d'augmenter 

le nombre de diodes electroluminescentes dans de grandes 
proportions si on augmente le diametre des lentilles, dans 
les regions peripheriques du refracteur. Le meilleur 
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resultat reste acquis en faisant correspondre une diode 

electroluminescente a une lentille correspondante. 

En outre, il sera avantageux d'agencer les diodes sur 

des surfaces annulaires decalees axialement de fa9on que 

5 les diodes soient toutes approximativement a la meme 

distance des lentilles correspondantes. 

Dans le cas ou le nombre de diodes 

electroluminescentes est different du nombre de lentilles, 

la diffusion de la lumiere se fait neanmoins de fa9on 

10 satisfaisante et permet de repondre aux normes. Le 

refracteur est egalement compatible avec d'autres sources 

lumineuses plus classiques, telles que des lampes a 
incandescence ou des tubes fluorescents ou encore des 

lampes a allogene, basse tension. 

15 L'invention sera mieux comprise et d'autres avantages 

de celle-ci apparaitront plus clairement a la lumiere de la 

description qui va suivre d'un mode de realisation d'un 

dispositif de signalisation lumineuse conforme a son 

principe, donnee uniquement a titre d'exemple et faite en 

20 reference aux dessins annexes dans lesquels: 

25 

- la figure 1 est une vue partielle d'un dispositif de 

signalisation lumineuse conforme a l'invention et montrant 

plus particulierement un refracteur vu de l'interieur selon 

la fleche I de la figure 2; 

- la figure 2 est une vue de cote du refracteur de la 

figure 1; 

- la figure 3 est une section III-III du refracteur de 

la figure 1; et 

- la figure 4 est une section IV-IV de la figure 1, 

30 les diodes electroluminescentes etant representees non 

coupees. 

Surles dessins, on a represente une partie d'un 

dispositif de signalisation lumineuse 11, en l'occurrence 

ici un feu de signalisation comprenant un boitier 12 

35 renfermant trois sources lumineuses de couleurs 

differentes, classiquement rouge, orange et vert. Il s•agit 

ici d'un feu de signalisation de petite dimension dit "feu 

repetiteur" place a hauteur de vehicule. Surles dessins, 
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le boitier 12 apparait en trait fantome et n'est pas 
entierement represente; on voit seulement la partie qui 
renferme une source lumineuse 15 et un refracteur optique 
17 place en regard de cette source lumineuse. La source 

5 lumineuse, entierement contenue dans un compartiment 19 du 
boitier, independant, est ici constituee d'une pluralite de 
diodes electroluminescentes 20. Ces diodes sent montees sur 
un support plan 21, cote-a-cote sur sensiblement toute la 
surface disponible. Les axes d'emission des diodes sont 

10 tous paralleles. Le compartiment 19 est ferme frontalement, 
par le refracteur optique 17. 

Comme le montrent les figures 2 a 4, le refracteur 
optique 17 comporte une dalle bombee 22 translucide ou 
transparente, a contour circulaire et une collerette 

15 peripherique de montage 23, annulaire et plate. La dalle 22 
presente une face exterieure 25 globalement convexe et une 
face interne 26 globalement concave. 

Selon une caracteristique remarquable de l'invention, 
ce refracteur comporte, repartis sur l'une de ses faces, et 

20 en !'occurrence ici la face interne 26, une pluralite 

d'elements de transmission de lumiere 28 et chacun de ces 
elements est conforme pour faire subir au flux lumineux qui 
le traverse deux anamorphoses, respectivernent une 
anamorphose de concentration selon la direction verticale 

25 et une anamorphose de divergence selon la direction 
horizontale. Surles dessins, la direction verticale du 
refracteur est indiquee par l'axe y-y. La collerette 23 
comporte deux elements de detrompage 30 a sa peripherie, 
venant se lager dans des cavites correspondantes du boitier 

30 12 pour que le refracteur soit toujours monte dans une 
position correcte, a savoir avec l'axe y-y oriente 
verticalement. 

Les elements de transmission 28 precites sont venus de 
matiere avec la dalle. L'ensemble est realise par moulage a 

35 partir d'un materiau presentant un indice de refraction 

superieur a 1,45 et de preference voisin de 1,58. Un 
materiau synthetique tel qu'un polycarbonate donne des 
resultats particulierement satisfaisants. 
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Selon l'exemple, chaque element de transmission 28 a 

la forme d'une lentille 28s a surface torique definie en 

relief sur la face interne 26 dudit refracteur, en regard 

de la source lumineuse. En outre, chaque lentille 28s est 

5 definie a l'extremite d'un petit cylindre 32 se rattachant 

a la face interne de la dalle. Tous ces cylindres sont 

paralleles. Par consequent, les axes optiques de toutes les 

lentilles sont egalement paralleles entre eux et paralleles 

a l'axe principal de symetrie de la dalle du refracteur. 

10 Dans l'exemple, on a prevu 91 lentilles de ce genre, 

installees c8te-a-cote (voir figure 1). Sur la paroi de 

fond du compartiment 19 correspondant, la source lumineuse 

15 precitee est elle-meme constituee de 91 diodes 

electroluminescentes 20 et, par consequent, chaque diode 

15 electroluminescente est placee en regard d'une lentille 

specifique. Pour un resultat optimum, l'axe optique de la 

diode est sensiblement confondu avec l'axe optique de la 

lentille qui lui correspond. 

Pour obtenir la double anamorphose mentionnee ci-

20 dessus, la surface frontale convexe de chaque lentille 28s 

s'inscrit sur une surface torique orientee suivant les 

directions horizontale et verticale du refracteur. Plus 

precisement, elle presente un rayon de courbure suivant 

ladite direction verticale {figure 4) qui est plus grand 

25 que le rayon de courbure suivant la direction horizontale 

{figure 3). De preference, le rayon de courbure suivant la 

direction verticale est deux fois plus grand, environ, que 

le rayon de courbure suivant la direction horizontale. Dans 

l'exemple, ces deux rayons de courbure sont respectivement 

30 de 20 et 10 mm pour un diametre de lentille de 6 mm. La 

focale moyenne de chaque lentille est de l'ordre de 14 mm. 

Par consequent, la distance separant une diode 

electroluminescente de sa lentille est voisine de cette 

valeur. 
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REVENDICATIONS 

2759188 

1- Dispositif de signalisation lumineuse comprenant un 

bo!tier renfermant au moins une source lumineuse (15) et un 

refracteur optique correspondant place en regard de cette 

source lumineuse, caracterise en ce que ledit refracteur 

5 (17) comporte, repartis sur l'une de ses faces, une 

pluralite d'elements de transmission de lumiere (28), 

chacun conforme pour faire subir au flux lumineux qui le 

traverse deux anamorphoses, respectivement de concentration 

selon une direction verticale et de divergence selon une 

10 direction horizontale. 

2- Dispositif selon la revendication 1, caracterise en 

ce que chaque element de transmission (28) a la forme d'une 

lentille (28s) a surface torique definie en relief sur la 

face interne (26) dudit refracteur, en regard de ladite 

15 source lumineuse (15). 

3- Dispositif selon la revendication 2, caracterise en 

ce que chaque lentille (28s) est definie a l'extremite d'un 

cylindre (32). 

4- Dispositif selon la revendication 3, caracterise en 

20 ce que ces cylindres sont paralleles. 

5- Dispositif selon l'une des revendications 

precedentes, caracterise en ce que ledit refracteur 

comporte une dalle (22) de materiau transparent ou au moins 

translucide avec laquelle lesdits elements de transmission 

25 (28) sont venus de matiere. 

6- Dispositif selon la revendication 5, caracterise en 

ce que ladite dalle est realisee en un materiau presentant 

un indice de refraction superieur a 1,45 et de preference 

voisin de 1,58. 

30 7- Dispositif selon la revendication 6, caracterise en 

ce que ce materiau est un polycarbonate. 

8- Dispositif selon l'une des revendications 

precedentes, caracterise en ce que la source lumineuse (15) 

precitee est constituee d'une pluralite de diodes 

35 electroluminescentes {20). 
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9- Dispositif selon l'une des revendications 2 a 7 et 

la revendication 8, caracterise en ce que le nombre de 

diodes (20) est egal au nombre de lentilles (28s) et en ce 

que chaque diode electroluminescente est placee en regard 

5 d'une lentille specifique. 

10- Dispositif selon l'une des revendications 2 a 9, 

caracterise en ce que chaque lentille (28s) presente un 

rayon de courbure suivant ladite direction verticale plus 

grand que le rayon de courbure suivant ladite direction 

10 horizontale, de preference deux fois plus grand. 

11- Dispositif selon la revendication 10, caracterise 

en ce que les deux rayons de courbure precites sont 

respectivement de 20 et 10 mm pour un diametre de lentille 

de 6 mm. 
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Translate Text 

Original text: 

Description of FR2759188 

"Dispositif de signalisation lumineuse, 
notamment pour 
regulation du trafic routier" 
L'invention se rapporte a un dispositif de 
signalisation lumineuse pouvant par 
exemple former un feu tricolore destine a 
reguler le trafic routier a un carrefour; 
elle concerne plus particulierement la 
conception d 1 un refracteur optique de 
lumiere place en regard de la source 
lumineuse. 

L'invention trouve son domaine 
d'application optimum dans le cas ou 
ladite source lumineuse est constituee par 
un ensemble de diodes electroluminescentes. 

Classiquement, un dispositif de 
signalisation lumineuse tel qu•un feu 
tricolore comprend un boitier renfermant 
trois sources lumineuses placees dans des 
compartiments independants dudit boitier 
et chaque compartiment est coiffe 
frontalement d'un refracteur en materiau 
transparent ou translucide comme par 
exemple du verre mineral ou organique. La 
source lumineuse peut etre une lampe 
classique a filament, eventuellement du 
type allogene basse tension ou encore un 
tube fluorescent. 

Plus recemment, on a tente d'utiliser des 
diodes electroluminescentes. Ces essais se 
sont reveles decevants principalement en 
raison de la faible luminosite des diodes 
electroluminescentes proposees sur le 
marche. Des tentatives ont ete faites pour 
mieux canaliser le flux lumineux emis par 
l'ensemble des diodes. On a ainsi, par 
exemple, propose d'optimiser le 
refracteur. Par exemple, on connait un tel 
dispositif de signalisation dans lequel le 
refracteur comporte sur sa face interne 
des stries a section triangulaire 
s•etendant horizontalement ou 
verticalement et de preference dans les 
deux directions. 

Cette configuration striee fait done face 
a la source lumineuse constituee par les 
diodes electroluminescentes agencees 

Translation: French » English 

Description of FR2759188 

"A light-especially for 
regulation of road traffic" 
The invention relates to a light-signalling 
device for example can form a·traffic lights 
to regulate traffic at a crossroads, and more 
specifically the design of a refractor optical 
light placed next to the light source. 

The invention finds its scope optimum where 
the light source is constituted by a number of 
light-emitting diodes. 

Usually, a light-signalling device such as a 
traffic light includes a box containing three 
light sources placed in compartments that 
independent housing and each compartment is 
headed head of a refractor transparent or 
translucent material such as glass of mineral 
or organic . The light source may be a 
conventional filament lamp, possibly type 
allogeneic low voltage or a fluorescent tube. 

More recently, it has attempted to use light­
emitting diodes. These tests have proved 
disappointing, mainly because of the low­
light-emitting diodes on the market. Attempts 
were made to better channel the flow of light 
emitted by all the diodes. It was, for 
example, proposed to optimize the refractor. 
For example, we know such a signalling device 
in which the refractor has on its inner 
surface streaks of triangular section 
stretching horizontally or vertically and 
preferably in both directions. 

This configuration striped therefore face the 
light source constituted by the light-emitting 
diodes arranged side by side. However, the 
result is insufficient and dispositifsa light­
emitting diodes equipped with such refractors 
can hardly meet the standards. 

The invention relates to a new concept of 
refractor placed next to the light source and 
more particularly effective when the light 
source is constituted by a number of light­
emitting diodes. 

More specifically, the invention relates to a 
signalling device comprising a box containing 
at least one light source and an optical 
refractor corresponding placed next to the 
light source, wherein said refractor includes 
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over one of its sides, A plurality of 
transmission elements of light, each pursuant 
to undergo the flow of light that passes 
through two anamorphoses, respectively 
concentration according to a vertical 
direction and divergence according to a 
horizontal direction. 

According to one currently preferred example, 
each element of transmission is shaped like a 
lens surface torique defined embossed on the 
inner side of the refractor, against the light 
source. 

In addition, each lens is advantageously 
defined at the end of a cylinder; cylinders 
for example, parallels between them and 
parallel to a main axis of symmetry of the 
refractor. This arrangement has proved 
particularly effective in making the refractor 
selective in the light emitted by the light 
source. Indeed, for light rays coming from 
outside, said refractor behaves like a light 
trap backscatter by preventing their lenses. 
Signage is therefore evident even when the 
signalling device is exposed to direct 
sunlight. In this case, light rays that 
penetrate inside the box are highly attenuated 
and can not be redistributed by the lenses if 
their directions are different from those axes 
parallel optical lenses. This filtering light 
parasites is effective regardless of the 
nature of the light source. 

In cases where the latter is constituted by a 
plurality of light-emitting diodes, the best 
result is achieved by ensuring that the number 
of diodes is equal to the number of lenses and 
each diode is placed next to a specific lens. 

In practice, the refractor consists of a slab 
transparent material or at least translucent, 
and transmission components above, ie for 
example lenses defined the respective ends of 
the cylinders, came to terms on the inner side 
of the slab, by moulding. The ensemble is made 
of a material with a refractive index greater 
than 1.45 and preferably adjacent to 1.58. 

For a traffic light small, such as a fire 
repeater, all lenses are of equal size. In a 
version currently preferred, refractor 
comprises 91 lenses 6 mm in diameter and the 
light source is made up of 91 light-emitting 
diodes. The lenses may be arranged on a 
concave surface and light-emitting diodes on a 
plan. In this case, the average distance 
between a diode and the lens that goes with it 
is about 12 to 14 mm. 

Pursuant to the above definition, each lens 
has a radius of curvature following the 
vertical direction larger than the radius of 
curvature after the horizontal direction, 
preferably twice as large. 

Thus, in practice, it has successfully tested 
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a refractor equipped with lenses each with two 
radii of curvature different, 20 and 10 mm 
respectively. 

For a set of traffic lights bigger, you 
increase the number of lenses and the number 
of light-emitting diodes, dimensions that they 
do not vary. However, it is not necessary to 
increase the number of LEDs in large 
proportions if you increase the diameter of 
lenses, in the peripheral regions of the 
refractor. The best result is achieved by 
matching a light-emitting diode corresponding 
to a lens. 

In addition, it will be advantageous to 
organize diodes on surfaces annular axially 
shifted so that the diodes are all 
approximately the same distance corresponding 
lenses. 

In case the number of light-emitting diodes is 
different from the number of lenses, light 
scattering is nevertheless satisfactorily and 
can meet the standards. The refractor is also 
compatible with other more conventional light 
sources such as light bulbs and fluorescent 
tubes or lamps allogeneic, low voltage. 

The invention will be better understood and 
other benefits thereof will appear more 
clearly in light of the description which will 
follow a way of achieving a light-signalling 
device conforms to its principle, given solely 
as ad •example and made reference to the 
drawings in which: 
-- Figure 1 is a partial view of a light­
signalling device conforms to the invention 
and showing more particularly a refractor seen 
inside as I arrow in Figure 2; 
-- Figure 2 is a side view of the refractor 
Figure 1; 
-- Figure 3 is a section III-III refractor 
Figure 1; 
-- Figure 4 is a section IV-IV in Figure 1, 
light emitting diodes are represented uncut. 

Of the drawings, it represented a part of a 
light-signalling device 11, in this case by a 
signal light including a box containing 12 
three light sources of different colors, 
usually red, orange and is vert.Il here a set 
of traffic lights said small-scale "fire 
repeater" placed at the height of the vehicle. 
Of the drawings, the housing 12 appears to 
relate ghost and is not fully represented, we 
see only the part that contains a light source 
15 and a 17 refractor optical placed next to 
the light source. The light source, fully 
contained in a compartment 19 of housing, 
independent, is constituted by a plurality of 
light-emitting diodes 20. These diodes are 
mounted on a support plan 21, side-by-side on 
substantially the entire surface available. 
The axes emission diodes are all parallel. The 
compartment 19 is closed head by the optical 
refractor 17. 
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As shown in figures 2 to 4, the optical 
refractor 17 includes a slab 22 domed 
translucent or transparent, contour and a 
circular collar device mounting 23, and 
annular plate. The slab 22 presents a whole 
outer face 25 and a convex side 26 generally 
concave. 

According to a remarkable characteristic of 
the invention, this refractor includes over 
one of its sides, and in this case by the 
inner side 26, a plurality of transmission 
components of light 28 and each of these 
elements is in accord to undergo the flow of 
light that passes through two anamorphoses, 
respectively anamorphosis concentration 
according to the vertical direction and an 
anamorphic divergence according to the 
horizontal direction. Of the drawings, the 
vertical direction of the refractor is 
indicated by the axis yy. The collar 23 has 
two elements keyed 30 at its periphery, from 
shelter in cavities corresponding box 12 for 
the refractor is still mounted in a correct 
position, namely with the axis yy oriented 
vertically. 

The transmission components are above 28 from 
the field with slab. The ensemble is directed 
by casting from a material with a refractive 
index greater than 1.45 and preferably 
adjacent to 1.58. A synthetic material such as 
polycarbonate gives particularly satisfactory 
results. 

As an example, each element of transmission 28 
is shaped like a lens surface 28a torique 
defined embossed on the inner side of th~ 
refractor 26, against the light source. In 
addition, each lens 28a is defined at the end 
of a small cylinder 32 connected to the inner 
side of the slab. All these cylinders are 
parallel. Hence, the optical axes of all 
lenses are also parallels between them and 
parallel to the main axis of symmetry of the 
slab of refractor. 

In the example, it was anticipated 91 lenses 
of this type, installed side by side (see 
Figure 1). On the back wall of the 
corresponding compartment 19, the light source 
is above 15 itself consists of 91 light­
emitting diodes 20 and, therefore, each light­
emitting diode is placed next to a specific 
lens. For an optimum result, the optical axis 
of the diode is significantly confused with 
the optical axis of the lens that goes with 
it. 

For a double anamorphosis mentioned above, the 
front surface of each convex lens 28a falls on 
a surface-oriented O-ring following directions 
horizontal and vertical refractor. More 
precisely, it has a radius of curvature of 
such vertical direction (Figure 4), which is 
larger than the radius of curvature after the 
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horizontal direction (Figure 3). Preferably, 
the radius of curvature following the vertical 
direction is twice as large, about the radius 
of curvature after the horizontal direction. 
In the example, these two radii of curvature 
are respectively 20 and 10 mm for a lens 
diameter of 6 mm. The focal average each lens 
is about 14 mm. 

Hence, the distance separating a light­
emitting diode its lens is close to that 
value. 
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Translate this text Claims of FR 
2759188 (Al) 

REVENDICATIONS 

1- Dispositif de signalisation 
lumineuse comprenant un bo1tier 
renfermant au moins une source 
lumineuse (15) et un refracteur 
optique correspondant place en 
regard de cette source lumineuse, 
caracterise en ce que ledit 
refracteur (17) comporte, repartis 
sur l 1 une de ses faces, une 
pluralite d 1 elements de 
transmission de lumiere (28), 
chacun conforme pour faire subir au 
flux lumineux qui le traverse deux 
anamorphoses, respectivement de 
concentration selon une direction 
verticale et de divergence selon 
une direction horizontale. 

2- Dispositif selon la 
revendication 1, caracterise en ce 
que chaque element de transmission 
28) a la forme d'une lentille (28a) 
a surface torique definie en relief 
sur la face interne (26) dudit 
refracteur, en regard de ladite 
source lumineuse (15). 

3- Dispositif selon la 
revendication 2, caracterise en ce 
que chaque lentille (28a} est 
definie a l'extremite d'un cylindre 
(32) . 

4- Dispositif selon la 
revendication 3, caracterise en ce 
que ces cylindres sont paralleles. 

5- Dispositif selon l 1 une des 
revendications precedentes, 
caracterise en ce que ledit 
rP.fr;::ir.t-P.11r r.nmnnrt-P. 11nP. rl;:il l.P. (??). 

Translation: French » English 

Translate this text Claims of FR 
2759188 (Al) 

CLAIMS 

1 - signaling device comprising a 
housing containing at least one light 
source (15) and a corresponding 
optical refractor attached to the 
light source, wherein the refractor 
17) has spread over one of its sides, 
A plurality of power transmission 
light (28), each pursuant to undergo 
the luminous flux that crosses between 
two anamorphoses respectively 
concentration according to a vertical 
direction and divergence according to 
a horizontal direction. 

2 - The method of claim 1, wherein 
each element of transmission (28) is 
shaped like a lens (28a) ring surface 
defined in relief on the inside (26) 
said refractor, next to the source 
Light (15) . 

3 - The method of claim 2, wherein 
each lens (28a} is defined at the end 
of a cylinder (32). 

4 - The method of claim 3, wherein 
these cylinders are parallel. 

5 - The method of claim wherein the 
refractor includes a slab (22) of 
transparent material or at least 
translucent with which such 
transmission components (28) came 
matter. 

6 - The method of claim 5, wherein the 
slab is made of a material with a 
refractive index higher than 1.45 and 
preferably close to 1.58. 

7 - The method of claim 6, wherein the 
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material is a polycarbonate. 

8 - The method of claim that the light 
source (15) above consists of a 
plurality of light emitting diodes ( 
2 0) • 

9 - The method of claims 2 to 7 and 
claim 8, wherein the number of diodes 
(20) equals the number of lenses (28a) 
and that each LED is placed in 
relation to 'a lens specific. 

10 - The method of claims 2 to 9, 
wherein each lens (28a) presents a 
radius of curvature following the 
vertical direction greater than the 
radius of curvature of such horizontal 
direction, preferably twice as large. 

11 - The method of claim 10, wherein 
the two radii of curvature above are 
respectively 20 and 10 mm lens 
diameter of 6 mm. 

(±) Suggest a better translation 

Google Home - About Google Translate 

©2008 Google 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 578 of 836



Signalling device using light-emitting diodes 

Publication number: FR2586844 
Publication date: 1987-03-06 

Inventor: CHERVALIER MICHEL; GONVIN DIDIER; MOYSON 
BERNARD; ROMATET A 

Applicant: SOFRELA SA (FR) 
Classification: 

- international: 

- European: 

F21K7/00; G0BG1/095; H05B33/08; F21K7/00; 
G08G1/095; H05B33/02; (IPC1-7): G08G1/095 
F21K7/00S; G08G1/095; H05B33/08D 

Application number: FR19850013029 19850827 
Priority number(s): FR19850013029 19850827 

Abstract of FR2586844 
The present invention is in the field of 
signalling and its subject, more precisely, is an 
illumination device especially intended for light 
signalling for traffic, of the type employing 
light-emitting light generators such as light­
emitting diodes LED characterised mainly in 
that it consists of: at least a first plurality of 
LED's 1 arranged on at least one so-called first 
plate 24, forming a printing circuit chassis, 
rectifier means 11 , 12 for the alternating 
current intended to supply the said LED with 
rectified current, and a diffuser 25 made of a 
substantially transparent material, possibly an 
ordinary lamp cap, of the screw or bayonet 
type directly or indirectly integral with the LED 
plate. Applications especially to warning lights 
at cross roads but also to signalling by letters, 
numbers, symbols, etc. 
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~ Dispositif de signalisation utilisant des diodes electroluminescentes. 

@ la prltsente invention est. du domaine de la signalisation 
et etle a plus precisement pour objet un dispositif d·eclairage 
notamment destine a la signalisation lumineuse pour le trafic, 
du type mettant en muvre des generateurs de lumiere electro­
luminescents tels que diodes electroluminescentes LED princi­
palement caracterise en ce qu'il est constitue par : au moins 
une premiilre plura_lite de LED 1 dispose sur au moins une 
plaque 24 .dite premiere, formant ch!lssis a circuit imprime, des 
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Applications notamment aux feux de rappel des carrefours 
mais aussi aux signalisations par !ettres. chiffres, syrnboles, 
etc. 
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La pPesente invention est du 

domaine de l.a signalisation .et elle a plus precisement 

pour objet un dispositif de signalisation lumineuse 

notamment applicable aux feux de carrefour ou analogues. 

5 On · connait, en matiere de si-

gnalisation routiere, l'utilisation de diodes electrolu­

minescentes (LED) comme sources lumineuses; on connait 

par exemple un dispositif lumineux dans lequel des LED 

verts et des LED rouges dessinent cote a cote un pieton a 
. o 1 1 arret (LED .rouge) et un pieton en mar~he (LED vert), 

dispositif dispose a 1 'entree du passage pour pieto_n a 
travers la rue. On connait aussi d'autres formes de tels 

panneaux lumineux clignotant ou non indiquant des limita­

tion de ,..-itesse, presence de travaux, etc... Dans -tous -

15 ces cas d' application, les LED sont ut i-lises sans surf ace 

diffusant~ · int.ermediaire et cela - en raison de leur 

relativement faible lumi.nosite. 

La presente invention s • est 

·donnee deu:x buts essentiels: proposer un dispositif' d'e-

2 C cl.airage d 'une :tres grande fiabilite ·destine a etre 

substitue de fa~on immediate, aux ampoules e1ectriques a 
incandescence . equ:i.pant· notamment les feux de rappel 

C •est-a-dire ceux des feux de Carrefour qui sont a la 

hauteur de 1 1 automobil.iste _; par fa<;on immediate, on 

,5 entend le fait qu'ayant retire ·une ampoule deterioree, on 

pui sse simplement mettre a sa pla<!e le dispositif obj et 

de 1 1 invention. Proposer u.n feu de rappel d 1une tres 

haute fiabilite et une faible epaisseur destinee .a 
rem pl acer les actue1s feu.x de rappel fonctionnant au 

30 moyen de lampes a incandescence. 

Selon l' invention, dans sa ge­
neralite, un di~posi-tif d I ec]airage notamment destine a 
la signalisation lumineuse pour le trafic, du type 

mettant en oeuvre des generateurs de lumiere electrolu-

35 minscents tels que diodes electro:tuminescente {LED)~ est 

caracterise principa1ement en ce qu'il est constitue par 

au mo.ins une premi~re pluralite de LBD disposes sur une 
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premiere plaque formant chassis a circuit· imprime, des 

moyens de redressement du courant alternatif destines a 
alimenter en courant redresse lesdites LED et un diffu­

seur d 'une matiere subs.tantiellement transparente, inco-. 

· 5 lore ou tres faiblement coloree, ledit diffuseur compor­

t ant au moins une face pourvue de reliefs reguliers 

serres les uns contre les autres et ayant des dimensions 

sensiblement du nteil_le ordre de grandeur que la face de 

sortie des Lf:D. 

1 o Le premier but fixe a ] a pre-

sente invention est realise par un dispositif d'eclairage 

com·portant la caracte:ristique general~ sus-enonc~e . et 

caracterise en outre en ce que ladite premiere plaque est 

circulaire et d 'un encombrement approximativement compa-

15 rable a celui d 'une lampe a incandescence, en ce que la 

premiere· plaque est solidaire et maintenue espacee a une 

certaine distance d' une deux ieme plaque de meme~ dimen­

sions, l'espace compris entre les deux plaques servant a 
loger lesdits moyens de redressement et autres organes 

20 d 'alimentation, et en ce que ladite. -deuxierne plaque 

comporte sur sa face opposee a la premiere plaque un 

cuJ.ot de lampe a incandescence. 

De preference, chacune desdites 

plaques est utilisee comme support de circuit imprime, le 

2 5 circuit imprime de la premiere plaque distribuant 1a 

tension redressee aux dites LED et etant imprime s_ur la 

face de · 1a premiere plaque en regard de la seconde 

plaque, le circ~it de la deuxieme plaque reliant en pont 

des diodes d'alimentation ledit pont recevant directement 

30 la tension du reseau .p·ar l 'intermediaire du culot ; il 

resulte de cette disposition p'articuliere _que les plaques 

peuvent servir en meme temps de bati, boitier et autres 

el€,ments de structure et d 'element de circuit. 

Avantageusement la pluralite 

35 des LED est elle-,-meme divisee en deux groupes equinumeri-

que de LED, ce qui rend le systeme bi tension '(110 OU 

22·0 V) les. LED de chaque groupe etant montes en Serie et 
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sui vant une forme preferee de rea1isation, J.es. LED sont 

du type a haute luminosite et le nombre de LED de chaque 

groupe est compris entre 40 et 50. 
Avantageusement enfin 1.a 

demdeme plaque peut etre en meme 

d 'un boi.tier cylindrique dont le 

temps la pa.r~i de f .ond 

fond supporte sur sa 

face exterieure le . cu1ot, et dont la paroi 1aterale 

supporte, sur son pourtour, le diffuseur et sur sa face 

interne, ladite premiere plaq~e. On note~a ·aussi que les 

1 o LED peuvent etre disposes sui vant une nappe curviligne. 

On notera encore que taus les elements constitutifs (LED, 

redresseur, resistance, culot) .peuvent etre montes sur 

une seule plaque. 

On a ainsi realise ·dans les 

15 deux cas avantageux precedents~ une source lumineuse 

d I une str·ucture physique et inecanique tout a fait eompa­

rab] e a celle d'une ampoule a :i.ncandescence mais qui 

presente l 1 avantage d'avoir la fiabilite reputee des LED, 

soit une duree de vie considerab1ement s~peri~ure a.celle 

20 · d I une ampoule a incandescence. On sait que la . 1umiere 

emise par les LED est coloree ; chaque ampoule a LED 

conforme a l I invention· aura. done la couleur· correspon­

.dante, rouge, vert OU orange a ·] 1 eiement de signalisation 

auquel elle est associee. 

25 Le second hut fixe a la presen­

te invention est realise par· un dispositif de signalisa­

tion comportant la c;:1racteristique gener~le enoncee plus 

haut et caracterise en outre en ce que la premiere plaque 

comporte une triple pluralite de LED, chaque ~lura1ite 

30 ayant l'une des_couleurs rouge, vert et orange, en ce que 

1es LE:D de chaque pJ.u~alite sont disposes suivant une 

surface.circulaire, en ce que le diffuseur est forme par 

une · pi.ece unique de ladite matiere, 1adite piece unique 

35 
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supportant, int--erieL1-rement ladite premiere pla9ue, et 

supportant, sur -son pourtour, le diff1iseur · et, sur la 

face externe de son fond, des moyens de fixation et de 

relation e1t::ctrique. De preference., le diffuseur t:ormant 

5 couvercle du boitier est c~nform~ en trois d3mes alignes 

en regard des su~faces circulaires des LED. On dispose 

ainsi d'un dispositif de signalis_ation, pour feux de 

rappel notamment, tres plat, tr-es simple de fabrication 

et d 1 une grande. fj abilite quant. a la duree de vie des 

10 sources de lumiere que constituent lC?s pluralites de LI-:D. · 

D'une maniere generale, et 

lorsque les dispositifs de l I invention seront utilises 

sans faire appel aux diffuseurs colores traditionnels, le 
dif.fuseur, qu. il soit integre OU separe, qu I il soit celui 

l 5 du dispositif rernpla<;ant une ampoule· ou qu' i1 soit celui 

du dispositif de signalisat·ion a trois feux, sera de 

preference legerement bombe de fac;on a pallier fa.cilement 

la directionalite de la lumiere emfse·par les LED et en 

meme temps a avoir une plus grande resistance mecanique, 

2.0 et la matiere qui ie constitue sera incolore ou tres 

faiblement teintee ; cette derniere caracteristique · a 

pour avantage d'eviter l'effet de signal fantome du a une 

source exterieure de lnmi.ere, soleil par exemple ; la 

presence de 

la lumi~re 

l_a lumiere reemise par ce phenomene sera de 

blanche qui ne pourra etre confondue avec 

.l'une des lumieres color~es. 

La presente inYention sera 

mieu:c comprise et des detail en relevant apparaitront a 
la description qui va etre faite de formes particulieres 

30 de realisation ·en relation avec les ffgures des planches 

annex~es, dans lesquelles 

la fig.I est une vue schema­

tique et de face d'un dispositif a LEC formant une source 

lumineuse conf~rme ~ ]'invention, 

- 1a fig.2 est une illustration 

analogue du meme vue de cote, avec deux versions du 

culot, 

----------- ··-----····-------·--·-·-·- ··-·-·-·-·-····. 
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- la fig.3 est un schema elec­

tronique de· cab1age des LED du dispositif des figures 

·precedentes, et de 1eur alimentation, 

- la· f1g.4 est une coupe sche-

5 matique d'une seconde version d'un dispositif analogue a 
ce1ui des fig.1 et 2, 

1a fig.5 est une coupe par­

tie11e et a eche1le grossie d'une paroi de reflecteur~ 

les fig.6, 7 et 8 illustrent 

l O · differents types de reliefs de 1a face interne des 

reflecteurs, 

la fig.9· est une coupe sche­

matique d 1 une dispositif a trois feux conffjrme a l'inven­

tion, et 

15 la fig.10 est une vue de face 

du meme. 

Surles fig.let 2, une source 

·1umineuse pouvant etre substituee a· une-1ampe incandes­

cente est constituee conformenient · a l. 1 invention d I une 

20 pl111--~lite ·d~ LBD 1 disposes sur une pr.emiere plaque 2 

dont . la face interne 3 comporte un. circuit imprime ; 

cette premiere plaque de forme circu1aire est solidaire 

au moyen di entretoises te11es que 4 d I une seconde plaque 

5 dont la face interne 6 comporte el1e aussi un circuit 

;;:.. 5 imprime ; un culot soit a vis tel que 7, soit a 
baionnette tel que -8, de dimens:ions standardisees., est 

fixe sur la face externe 9 de la deuxieme plaque; 

l 'espace compris entre la premiere et la deuxieme plaque 

est occupe par des ·composants electroniques tels que pont 

JO redresseur 11 et resistance d'adaptation 12. 

Sur la fig.3:, on a ·represente 

symbo1:i.quement un pont redresseur a diode 11 pouvant etre 

alimente en tension alternative 110 ou 220 V., deux possi­

bi1ites de cablage 14. et 15 suivant que 1a t-ension 

JS primaire est 110 ou 220 V respectivement, des resistances 

d • adaptation d' intensfte 16 et 17 niontees chacune · en 

:;H~i-ie avec des ·LED 1 dans deux circuits, respectivement 
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18 et ! 9 ; pour fixer les idees., les carac_teristiques des 

composants sont les suivantes: le pont redresseur est un 

pont a 400 V / 1 A, 1 es resistances 16 et -1 7 sont des 

resistances de 1. 200 .0. /3 W et 1.es LED sont du type a 
5 haute luminosite et sont au nombre de 44 pour chaque 

circuit 18 et 19. 

Le trait mixte 20 separe les 

elements qui sont aU:-dessus (LED) de la premiere plaque 2 

de la figure precedente, des elements (resistance, pont 

- 10 redresseur, · et cablage) qui sont au-dessous. 

Sur la fig.4., un dispositif 

analogue a celui des figures precedentes en differe 

cependant en ce que 1adite deuxieme plaque est constituee 

par le· fond 21 d'un boitier cylindrique 22 dont la paroi 

15 laterale 23 -supporte sur sa face interne une plaque 24 et 

sur son pourtour un diffuseur 25 pourvu d •un relief 

in~erne ; 1 a plaque 24 · suppor_te elle-m~me les LED 1 d 'un 

cote et leur circuit d 1alimentation de_ 1 1 autre, tandis 

que le fond 21 comporte· d'un cote un circuit imprime p0\11! 

20 les organes d I alimentation et de 1 'autre un culot 26 a 
vis par exemple. Le dispositif, ou ampoule a LED, de la 

fig.4 remp1ace a la fois l'ampoule a incandescence -et le 

d.i,ffuseur traditionne1s utilises par exempl.e dans les 

feux de rappel.. 

25 

tre en coupe 

reliefs de la 

Sur les fig.·S a 8, on a illus­

( fig. 5) OU en· plan {fig. 6 a 8) differents 

face interne et concave des diffuseurs : 

ainsi la coupe de la fig.5 illustre des reliefs en creux 

27 en forme de demie sphere ; sur les aut·res figures les 

30 reliefs sont des pointes creuses, OU polyedres, de forme 

hexaedrique {fig.6), tetraedrique {fig.7), triedrique_ 

(fig.8). On notera que la sur.face interne concave du 

diffuseur correspond a une conformation en dome de 

celui-ci. 

35 
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fou:rs, il est inutile que le diff'useur soit lui-meme 

col ore. Il est cepcndant apparu a la Demand.eresse. qu' i1 

. etait avant.ageux d I incorporer.,- soit superficiellement, 

soit dans la masse du diffuseur, un colorant du genre 

f1uor-esceine ou eosine pour modif'ier la couleur de ia 
lumiere emise par le dispositif et_ 1a rapprocher de la 

cou:!.eur plus conventionn.elle des feux de carrefours. 

Surles fjg.9 et 10, un dispo­

sitif de signalisation, notamment de rappel des feux de 

car·refour, comprend trois groupes de LHD 1 a-na1ogues 

chacun au groupe de LED des ampoules a Lf:D des f:_g.1 ·et 

4-, et r.mntes SUl .. une plaque unique 28 a circuit imprime, 

elle-meme montee a l 1 int.erieur d 1 un boitie.r 29 ·dont le 

fond 30 supporte les organes rl'alimentation; le boitier 
1 5 est r-eferme par un couvercle 31 a tro:is domes :formant 

20 · 

25 

:~ 0 

diffuseur inc!olore ; la plaque de fond du boi·cier supp?r­

te des moyens .de fixation 32 et de relation electrique 

3 3 chacun des groupes de LHD emet une lumiere de 

couleur.correspondante a sa position dans le dispositif, 

a savoir rouge (R) pour le groupe superieur de Lf:D, 

j au ne-orange (0) pour 1e groupe intermed:iaire et 

jaune-vert (\i) pour le groupe :in:ferieur. 

Suivant 1 1 exemple ci-dessus~ on 

a associe au moins un groupe de LED a un organe diffu­

seur, l'un et l'autre ayant une certa~ne configuration, a 
savoir celle d I un -feu de rappel ; _il est e_vident que~ 

sans sortir du cadre de 1 1 i.nvention on pourra donner a 
cet.te association d 'autres configurations : pa.r exemp1e, 

celles de Jettres, de criffres, de symboles, habituels en 

m.at,iere. de signalisatio·n tel_s que triangles,. cercles, 

si]houettes, etc •.• 

Bien qua l'on ait decrit et/ou 

represente des formes particul.ieres de · realisation de_ 

dispositifs de signalisation conform~s a ]'invention, il 

35 doit etre compris que la portee de cette derniere n'est 

p::is 1imitee a ces formes mais qu 1 elle s'etend a tout 

dispositif comportant l_es caracteristiques gener~les 

BNSDOCID: <FR ___ 2586B44A1_1_> 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 587 of 836



5 

10 

15 

2586844 

8 

~-EVEN DIC AT IONS 

1. - D·i.spositif d I eclairage notamment destine a la signa-

1 isation lumineuse pour le trafic, du type mettant en 

oeuvre des generateurs de lumiere electroluminescents 

tels que diodes electroluminescente {LED), caracteri­

se : 
en ce qu'il est constitue pa~: 

- au moins une premiere pluralite de LHD dispose sur 

au moins une plaque, <lite premiere, formant chassis a 
circuit imprime, 

des moyens de redressement du · c our ant al ternatif 

destines a idimentel" en courant r-edresse lesdites LED 

et, 

- un di:ffuseur. d'une matiere substantiellement trans­

parente, incolore ou tr-es faiblement coloree, I edit 

di:ffuseur comportant au moins une face pourvue de 

reliefs reguliers serres les·uns contre les autres et 

ayant des dimens:i.ons sensiblement; du meme ordre de 

grandeur que la face de sortie des LED; 

2.- Dispositif selon la revendication 1, caracterise 

20 en ce qu•: lesdits reliefs sont 

des · reliefs en cr·eux relevant de 1' une des formes 

geometriques comprenant la demie sphere et les poly­

edres; 

3. - Dispositif selon la revendication 1, plus speciale-

25 ment destine a ~tre ·substi1:.ue dans la tete de 

signalisation d'un feu de carrefour au.analogue, a la 

source lumineuse, utilisee habi tuellement dans de 

tels feux, caracterise: 

en ce qt.•e ladite premiere pla­

-·---··- ···· ·· ·--30------· ·····-que~-est · ·c-i•rcffl"cdre· et -ct I un encoqibPemen-t approximati­

vement egal a celui _d 'une lampe a j ncandescence, 
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distance d' une deuxieme plaque de memes dimensions, 

1 1 espace compris entre les deux p1aqu.es servan·t a 
loger lesdits moyens de re~ressement et autres orga­

.nes d'alimentation, et 

en ce que 1adite deux:ieme pla­

que comporte sur sa face opposee a la premiere p~aque 

un culot de lampe a incandescence; 

4-- Dispositif selon la revendication 3, caracterise: 

en ce que chacune desdites p1a~ 

que est utilisee comme support de circuit imprime, le 

circuit imprime de la premiere plaque distribuant la 

tension redressee aux dits . LED et e~'!1nt imprime sur 

la face de la premi~re plaque en regard de l.a seconde 

plaque, le. circuit de la deuxieme_ plaque reliant en 

. pont des diodes d 1 a limentation . le~it pont recevant 

directement la tension du reseau par 1'intermediaire 

du culot; 

5-- Dispositif se1on 1a revendication 4, caracterise: 

en ce que ladite p1ura1ite des 

LED est elle-meme divisee en deux groupes equinumeri­

ques de LED, 1es LED de chaque groupe etant montes en 

serie ; 

6.- D:i.spositif selon la revendication 5, caracterise. 

en ce que 1e nombre de L:HD de 

chaque groupe est compris entre 40 et 50; 

7.- Dispositif selon la revendication 4, caracterise: 

que est 

dont 1e 

en ce que 1adite deuxieme p1a-

1a paroi de fond d'un boitier cy1indrique 

fond supporte sur sa face exterieure le 

culot, et dont 1a paroi 1atera1e supporte, sur son 

pou~tour, le diffuseur et sur sa face interne, 1adite 

premier·e plaque ; 
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8. - Dispos,itif se1on 1a revendication 1, caracterise 

en ce que ladite premiere pla­

·que comporte trois plura.1ites de I.ED, chaque plurali­

te ayant l'une des couleurs rouge, vert et orange, 

en ce que les LED de chaque 

pluraiit~ sont disposes suivant une surface circulai­

re, 

en ce que le diffuseur est 

forme par une ·pi.ece unique de ladite matiere, ladite 

piece unique ayant sensibl ement les memes dimensions 

que. ladite premiere plaque, et 

en ce qu 'une deuxieme plaque 

est. constitue par le fond d'un boitier de forme 

allongee., de memes dimensions que la premiere plaque, 

ledit bo•itier supportant, interieurement ladite pre­

miere· plaque, et supportant, sur son pourtour, le 

diffuseur ·et, sur la face externe de son fondt des 

moyens de fixation et de relation electrique; 

9.- Dispositif se1on 1a revendication 8, caract~rise: 

en ce que le diffuseur est 

Conforme suivant trois domes a1ignes en regard desni­

tes surfaces circulaires des LED; 

10.-Dispositif selon la revendication 1, caracterise 

en ce '-lltF: ledit diffuseur in­

corpore au moins superficiellement une substance 

fluorescente. 
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This invention is the field of signalling and more precisely to a light-signalling 
device particularly applicable to fires or similar crossroads. 

One knows, on road signs, the use of light emitting diodes (LED) as light sources, 
we know for example a device in which light LED green and red LEDs draw alongside a 
pedestrian at a standstill (LED red) and a pedestrian running (Green LED), a device 
fitted at the entrance to the pedestrian passage across the street. It also knows 
other forms of such panels flashing light or not indicating speed limit, presence 
of work, etc .... In all these applications, LEDs are used without diffuse surface 
intermediate-and that because of their relatively low light. 

This invention has provided two essential goals: to propose a lighting device of a 
very high reliability to be substituted immediately, the incandescent light bulbs 
fitted including fires reminder ie those Fire crossroads which are at the height of 
the motorist, for the immediate, means that it has withdrawn a bulb deteriorated, 
we can simply put in its place the device object of the invention. Submit a fire 
reminder of a very high reliability and low thickness intended to replace the 
current lights recall running through incandescent lamps. 

According to the invention, in its generality, a lighting device intended to signal 
light for traffic, type implementing generators such as light electroluminscents 
electroluminescent diodes (LED), is characterized mainly in that it is formed by at 
least one first plurality deLE D arranged on a plate forming the first chassis 
printed circuit board, means of recovery alternating current to direct current 
power righted said LED and a broadcaster with a substance substantially 
transparent, colorless or very low-colored, with broadcaster said at least one side 
filled with reliefs regular tight against each other and having dimensions 
substantially the same order of magnitude as the face of output LEDs. 

The first goal in] this invention is made by a lighting device with the general 
feature above-stated and further characterized in that the first plate is circular 
and a footprint roughly comparable to that of a lamp incandescence, as the first 
plate is united and maintained spaced at a distance of a second plate of the same 
size, the space between the two plates used to house those means of recovery and 
other organs of power, and that said second-plate has on its side the first plate a 
cap of incandescent lamp. 

Preferably, each of these plates is used as a printed circuit, the circuit board of 
the first plate distributing tension recovered the so-called LED and being printed 
on the face of the first plate against the second plate, the circuit of the second 
plate connecting bridge diodes feeding the bridge directly receiving the voltage 
through the cap, it is clear from this provision that the plates can be used at the 
same time frame, chassis and other structural elements and" circuit element. 

Preferably the plurality of LED itself is divided into two groups equinumerique 
LED, which makes the system bitension (110 or 220 V) LED of each group being 
mounted in series and following a formepreferee realizable, LEDs are the type high 
brightness and the number of LED each group is between 40 and 50. 

Preferably ladeuxieme plate may finally be time enmese the back wall of a box 
cylindrical whose substantive support on its outer face the cap, and whose side 
supports on its periphery, the broadcaster and its inner surface, said first 
plate . It is also worth noting that 
LEDs can be arranged along a curved water. 

It should be noted that all the constituent elements (LED, rectifier, resistance, 
cap) can be fitted on a single plate. 

It has been made in the two previous cases advantageous, a light source of a 
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physical structure and mechanical quite comparable to that of an incandescent 
ampoulea but has the advantage of having known the reliability of LED, is a term 
life considerably greater than that of an incandescent bulb. It is known that the 
light emitted by the LED is colored, each bulb LED accordance with the invention 
will have the corresponding color, red, green or orange to] 'element signalling 
which it is associated. 

The second goal in this invention is made by a signalling device with the general 
feature set forth above and characterized further in that the first plate includes 
a triple multiple LED, each with a plurality of colors red, green and orange, that 
the plurality of each LED is arranged according to a circular area in what the 
broadcaster is formed by a single piece of that substance, that single piece with 
substantially the same size as the first plate, and that a second plate is the 
bottom of a box elongated, same dimensions as the first plate, said supporting box, 
inside the first plate, and bearing on its periphery, the broadcaster and on the 
outer side of basically, means of securing and relationship electrique.De 
preference, the broadcaster forming cover case has complied with three domes 
aligned against the circular LED surfaces. This provides a device deignalisation 
for fires reminder particular, very flat, very simple manufacturing and high 
reliability as the lifetime of light sources that are pluralities LED. 

Broadly speaking, and when the devices of the invention will be used without 
calling on the colourful traditional broadcasters, the broadcaster, whether 
incorporated or separated, whether the device replacing a light bulb or whether the 
signalling device to three fires, should preferably be slightly curved so as to 
overcome easily ladirectionalite of light emitted by the LED and at the same time 
to have a greater solidity and matter who is to be colourless or very low Dye, the 
latter characteristic has the advantage of eviteriteffet signal ghost due to an 
external source delumiere, sun for example, the presence of lumiereemise by this 
phenomenon will be white light which could not be confused with one of colored 
lights . 

This invention will be better understood and retail relevantapparaitront the 
description that will be of particular forms of achievement in relation to the 
figures planks attached, in which 
-- Fig.l is a schematic view and deal with a device LED forming a sourcelumineuse 
accordance with the invention, 
-- Fig.2 is a similar illustration of the same side view asec two versions of cul 
ot, 
-- Fig.3 is a blueprint electronic wiring LED device of the previous figures, and 
their food, 
-- Lafg.4 is a schematic cut a second version of a device similar to that desfig.1 
and 2, 
-- Fig.5 is partial harvest and magnified scale a wall reflector, 
-- Fig.6, 7 and 8 illustrate different types of reliefs on the inner side 
reflectors, 
-- Lafig.9 a cut-east schematic of a device to three fires according to the 
invention, and 

Fig.10 is a front view dumeme. 

On lesfig.1 and 2, a light source that can be substituted inferior "incandescent 
lamp is made in accordance with a 3. 'Invention of a plurality of LED 1 arranged on 
a plate the first 2 whose inner 3 includes a printed circuit this first plate 
circular shape is solidarity through spacers such as 4 of a second plate 5 whose 
inner 6 also includes a printed circuit board, a screw cap is as 7 or 8 as 
balonnette, dimensions standardized, Is mounted on the outer surface 9 of the 
second plate the space between the first and second plate is occupied by electronic 
components such as bridge rectifier 11 and resistance adaptation 12. 
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On the fig.3 were symbolically represented a bridge rectifier diode 11 can be 
powered by AC voltage 110 or 220 V, two possibilities cabling 14 and 15 depending 
on whether the primary voltage is 110 or 220 V, respectively, resistors d' 
adaptation of intensity 16 and 17 each mounted in series with LED 1 in two 
circuits, respectively 18 and 19; to fix the ideas, features components are: the 
rectifier bridge is a bridge to 400 V / 1 A, resistances 16 and 17 are resistance 
del.200 SI/ 3 Wand are LED-type ahaute brightness and they number 44 for each 
circuit 18 and 19. 

Dashed 20 Joint separates the elements that are above (LED) of the first plate 2 of 
the above figure, ~lements (resistance, bridge rectifier, and wiring) are below. 

On the fig.4, a device similar to that of previous figures, however, differs in 
that the second plate is formed by the bottom 21 of a box 22 whose cylindrical 
sidewall 23 bears on its inner side a plate and 24 its perimeter a broadcaster 25 
with an internal relief; plate 24 supports itself LED 1 on one side and their fuel 
system on the other, while the bottom 21 on one side has a printed circuit bodies 
for food and the other a screw cap 26 for example. The device, or LED bulb, the 
fig.4 replaces both the bulb aincandescence and the traditional broadcaster used 
for example in fires reminder. 

On fig.5 to 8, were shown to cut (fig.5) or plan (fig. 6 to 8) different reliefs of 
the inner side and concave broadcasters and cutting the fig.5 shows the reliefs 27 
hollow-shaped half sphere, on the other figures reliefs are hollow points, or 
polyhedrons, formehexaedrique (fig.6), tetraedrique (fig.7), triedrique (fig.8). It 
should be noted that the inner surface of the concave broadcaster is a conformation 
dome of it. 

Since the LEDs emit light of a monochromatic color approaching one of colors 
required for signing of square ovens, it is unnecessary for the same broadcaster 
soitlui-colored. Il appeared, however, the Applicant. it was advantageous to 
incorporate, or superficially, either in the mass of broadcaster, a kind of 
fluorescein dye or eosin to change the color of light emitted by the device and 
bring lacouleur more conventional lights decarrefours, 
On fig.9 e 10, a signalling device, including reminder fire crossroads, comprises 
three groups of LED 1 similar to each group of LED bulbs LED of fig.1 and 4. And 
mounted on a single plate 28 printed circuit itself dtun camera mounted inside the 
bottom 29 of which supports 30 agencies feeding the case is closed by a lid 31 to 
troisdomes forming broadcaster colourless; a bottom plate of boitiersuppor-te means 
Fasteners 32 and electrique33 relationship, each individual desgroupes LED emits 
unelumiere color corresponding to its position in the device, namely red (P) for 
the top group of LED, yellow-orange (o) in the intermediate group and 
Yellow-green (Vj for the lower group. 

Following the exempleci above, it has involved at least one group of LED a organedi 
2fu-ness, either with a certaineconfiguration, namely that of a fire reminder, it 
is obvious that without leave del'invention frame can be given to the association 
other configurations: for example, those letters, deciffres, symbols, normal on 
signs such as triangles, circles, silhouettes, etc. 

Although que.l 'has been described and/ or represented desfirmes special 
achievement of warning devices conformgs to the invention, it must be understood 
that the scope of the latter is paslimitee these forms but it extends to any device 
with the general characteristics set forth above. 
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CLAIMS 

1 .- lighting device intended to signa 
lisation light for traffic, type setting 
work generators light electroluminescent 
such as electroluminescent diodes (LED), characterized 
se 
in that it consists of 

At least one first multiple LED willing to. 

at least a plaque, known as the first, forming a chassis 
printed circuit, 
-- Means of recovery ac 
intended to supply current righted said LED 
and, 
-- Undiffuseur of a substance-substantiellementtrans 
parent, colorless or very low colourful said 
broadcaster with at least one side fitted with 
reliefs regular tight against each other and 
with dimensions substantially similar 
magnitude as the face of exit LED 2 .- The method of claim 1 
in that those reliefs are 
intaglio relief under one form 
ladenie including geometric spheres and poly 
edres 
-- The method of claim 1, plus special 
ment to be substituted in the head 
signs of a fire or similar crossroads, the 
light source, usually used in 
telsux characterised 
CEQ said in the first Pla 
that estcirct-xlaire etd'un approximately congestion 
vement equal to that of an incandescent lamp, 
ceque in the premiereplaque 
is united and maintained spaced a certain 
distance of a second plate of the same size, 
the space between the two plates used to 
accommodate such means of recovery and other organizations 
NES food, and 
in that the second pla 
that includes on its face against the first plate 
a cap of the filament lamp; 4 .- The method of claim 3, wherein: 
in that each of those pla 
that is used as a printed circuit, 
printed circuit of the first plate distributing the 
tension recovered the so-called LED and is printed on 
the face of the first plate against the second 
plate, the plate ladesxieme circuit linking 
bridge diodes power that receives Deck 
directly voltage through 
cap 5 . The method of claim 4, wherein 
in that the plurality of 
LED is itself divided into two-groupesequinumeri 
deLF.D question, LED of each group being mounted 
Series 6 .- The method of claim 5, characterized 
in that the number of LED 

Page 1 of 2 

each group is understood entre4C and 50, 7 .- The method of claim 4, wherein 
in that the second pla 
that the east wall of a box cylindrical 
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whose substantive support on its outer face the 
cap, and whose side supports on its 
periphery, the broadcaster and its inner surface, said 
the first plate 8 .- The method of claim 1: 
in that the first pla 
that includes three pluralities de7.ED each plurali 
tee with a red, green and orange, 
in that each LED 
plurality is arranged according to a surface circulai 
re, 
in that the broadcaster is 
formed by a single piece of that substance, said 
single piece with substantially the same dimensions 
that the first plate, and 
in a second plate 
is the bottom of a box-shaped 
elongated, same dimensions as the first plate, 
said box supports, said pre internally 
miere plate, and bearing on its periphery, 
broadcaster and on the outer side of his background, 

Page 2 of2 

fastenings and electrique9 relationship. The method of claim 8, characterized 
in that the broadcaster is 
in accordance next three domes aligned against desdi 
your surfaces circulars desLED 10.-Operative by revendicationl characterised 
ceque said a broadcaster in 
corpore at least superficially a substance 
fluorescent. 
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(54) FRESNEL LENS SHEET AND PRODUCTION THEREOF 

( 57)Abstract: 

PURPOSE: To improve a yield by reducing the consumption of costly 

UV resins, etc., enhancing productivity and ameliorating the adhesion 

defect to a transparent substrate by the deformation or strains of a 

lens by volumetric shrinkage on curing of the UV resin, etc. 

CONSTITUTION: This Fresnel lens consists of the substantially 

transparent substrate 11 , a Fresnel lens part 12 which is formed to a 

Fresnel lens shape by a UV and/or radiation curing type resin on the 

substrate and an intermediate resin layer 13 which is formed of the UV ,..__ ________ --'---,-'""" 

and/or radiation curing type resin between the substrate and the 

bottom of the Fresnel lens part to the thickness gradually decreasing 

from the central part toward the peripheral part. 
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c €:ffi:~ [.,, -~Q):::.,;, 7"EE't'1111EE L-t.:::.•fr-e'b, ll!&m'. · 10 l;;ttt~il!lHH!{('.;fflDl':H::J: D 7 v.:t--Jv v:::,, ;($€~~9 Q c: 
(7)i!!;rS:fr'1:'l;;J::EE1JtJi-f-7}1;:i))i)) St;i:l,\;: cl::ti: D ma~ if f::, 7 v.:t--Jv v >-;:;(j'.$(7)tp~f,p 5 v >-;::(JaJ3llt$1::IA);iJ\ 
:,Y::.EliJt1:: C:Q nJfi~tti.Jt.15-3. -::, -cm5'1-fiit&t.VXl:i:t&M~~.fl:;fflHl11(7)i:p(l,'JfflHB'~O)~ 
[ o o o 8 l £t.::., ~ 1 o l::~T J: :H::, ~OJ7 v.:t­

~v:::,,.:;(~-~80:a:v:::--~~25'-v:::--;(~- ~t;i;E 
OJMO)v>';::(~-~90~-•attT{i!!fflTQ•&~ 
~ J.,:::,,;(i:p*B~l!.!l~~tl:-::>TL-£5(7)1:'. ■•tt~ 

:!J&l,\ cl,) 5 r .. "lmnta;-::, t::. 
[0 0 0 9] :,f;;:~'3ij(7)§figl-;t, !JJI~O)ii!lt~:a:m~L-T •. 

1.lifillitl:U Vltd'Dlfff.O){i!!ffl:fl:a:llitG L,, tJ~-::;, 1::1!i!tt€J: 
tf Q c. c 'b I::,. -tOJUVWHlll~O).J'ii!!{l'.;1::#,5-f,f,:ffil&~!:: 
J;:-Q v ::,,;(O)~~lttd:i::il'i:.7,J.l::J:Q~'3ij~ffi.c(7)ffi;;'tt 
:,Y::JsHl:a!{-iH,, ;!l,;W{;t D O)IAJJ::a:~-3;: b'Jt-e~-3 7 v 
*~v::,,x~-r-c.~0)••~~€:■m~~;:::c.1:~ 

-3. 
[0 0 1 0] 

[lliM:a=:~~T~t::bbOJ=f.~J *~IJ/31::J::~7v.:t--Jvv · 
>-X:,,- H;;t, ~Ji:~l::~1Jflti:£ffi.c, Jru1lcl£ffi.O'JJ:!:: 
!i'f.5'1-£ij!&VVXl;;ttii(jjsj'~~1tmm.u~1;:J:: IJ 7 v.:t--Jv v:::,, 

Pf{ (7 v.:t--JI, v:::,, ;::(tl~OJ~$i), 6~1113£:¾K;t't'OJ~i!f) 
i)'t~k l::tN'! < tl:9o 

[0 0 1 5] ;:O)tpro'lfflt~JITH;;t. 1Jl1EED-Jv€, J:!t~tm 
t,,t!!!J~ct;i:9J:::'Jl::?:1?:::.:::--?"TQl?', Xt:t, 1JUEEO 
-JvcG-r, ~ffi~.m:ntf!f<, ;IJnEEl::J::iJ"":::--:r.,( -;,,,!/ 
nt1:: CT a-Jv9'19'!:ffliiJt1!.!J~!::~IDT-3 'b <1):a;:ffl i,, Q;: 
c~J::tJ, 9~9~;:.tn1'c'~Q. 

20 .·[0016] 
[~'fnyf§IJ] tff, ~ffi~:ii::~JHH.,-r, ~1nYOOl::::J~, ;;t­

~'313:a:~Kill!l::lm'313T-3., ~11:t, *~'3Jll;:J:-37V:Z-.Jv 
v -;,,7,'1/- r-©~:/mOJJ:a:m L,t.::.ffi:i.tt;:g, 1812 l'i~:lmO!H:: 
,fjr.,Q 7 v*JI,v:::--;::(1/- r-€1l!i(l)v>'.:;(1/- H::ffiJ:>.ft 
b-tttdJiJ:a;:~L-t.::.ffl:i.tl8!'1:'~9o t:.OJ~:/mf§JJC7)7 v*Jv 
v-;,, A1/-..:.. ~ 1 o l:t, !!iffi.1 1 c:, 7 v.'1",Jv i,,-;,, ;::($ 1 

2 c, cpr.,':JIM»~Rfi 1 3 t:.n,Gtiiima-a-n-r1t,o. 
coo 111i!l!iffi.111-a:, 7v.:t--Jvv:::--;(ffli1 2(7):'.itfii' 

;::(ID~t::ID.P.tL-t.::. 7 v:t-JH-:::--XSc.n,sti:~ 7 v:z-.Jv -f4i:c L-Tv :-,., A1/- r- 1 0 (7)-$€:fflliJGT-3 cc '!:>I::, 
V✓A1/- H::Svl"t", 1rutfil!!iffi:c:lruiii:l7v.:t-Jvv ✓A 30 !if.5'1-£ij!&VV30:ttiU.t~:a:~T1;,~i!tfigl;:~!IJ)tl;ffi:-c' 
$0)JtE1\llOJr.,,1;:, MliB!if.5'1-~&vvx1:tttM~~1t;~W ~ntfJ: <, :r 7 1J JI,, if-'J :f.1.....,..if-*-1 r-~OJ1/- ~x 
ffll::J:: IJ, ~O)Jlj(J:>.i)!tp~fflin~ GPi.!3!1$1::fi< 1::~-::, T l;t7,( Jl,i.:, €~!£IT.{;>;: c'/Jt-e~ ¢. ti::a. ;:OJ£ffi.1 
1-t.1< I::~< tJ:{;>9'1fll1fflfl~Jw:a::&ittd\\i/i.lac L,"t"~.g" 1 f;:\;;t, ffl:f('.;1::::::.JJ, /ffli!Mtl:::'.:::.JJ,~1Jifrff;:3\'i, '7 v:$':::,, 

[ 0 0 1 1 J <'.:OJi;gftl::, Mlfcl£ffi.C7)7 v*JH, :::--Xil~ 
coc~1:ff:J.0(7)ffil::, v :::--';f-=t-.::i. 7-v :-,., AX~'i:flJ ;(1.:,'/J~ 
~.P.t~tl"t"l,l{;,.: c::a:ir~cT-3;: cnt-e~oo ;tt;::, 

lllJlfcliliHlil'i, ml:ffi$i)!13/Jiii:l 7 v .:t--Jv v :-,., ;(i}~O)lfd'nrrOJ ml 
tli'$c:~ti:tJ, '/J)-:::J, 7v:z-.Ji,t,,:::,,;:;(tfBffiJJO)ffii!::v>-T 

*· 777-jl,-*, 7 7 1) Jl,*~OJ1i€.ttrfiJJ:O)f-::.3"0(7) 
:t:1-1z~:a:anQ;:.c#-e~~ Et-::..•a11~ 
•a1..,-r~-r'l:>J::~.a•11e~a~tt~c:. ~11 
~~~J:5~ 7v.:t-~v:::,,.:;(~-r41:a=:v~~*.1 
5'-v~;:;(~-~42•(7)•(7)~-rc■.7,J.ftbtt-r::t 

• *1 ::;-v:;,, .:;(X}-a:::t 1J ;(1,,i1t~fit~n-r1t~-3;:. c :a:if □ 1/ .r.-71/ s :-,.,;;_7 iJ->-:a:ffiJ.6ti-o:1&1§l-1::, MOJ1/-
IU::.i'"o;: b'.tt"'c't!-3. ~ &I::, llllii:l£t&J;t, f,4i8L,t 40 ~ c:fllilfu~ttolfu$€~}l L?V~L, ;:.tLtr1Eft:bitiilij 
vlo;: c:::a:ir~c:TQ.::. c:.1~i1:€f o. · ~'!k.flllJms1::s1tlTf.s'§'r--:1' 4 3 ~1::J:: 1:J W~To;: 
[O O 1 2] -~. :,f;;:~l!JH::J::-37v.:t-Jt,I,,:::,,;::(1/-r c:1::J::I'.), ~~0)~{('.;'1:'~1/-H::{$~i)f1::{;'t'b1/-

0)!!'t~~~l:t, 7 v :z-.Jv v:::,, .:;(~~OJ~:¢1~1-t & nt::.6.IZ ~ r,.9 l::~r.,9n-r~1:.T o (7) elliJ.!l:T-3;: cnt-e~ o. ;: (7) 
r~~(7)1(3~ffi!;:, m5'1-~&VV )O:tttM{fli!iif!.f~f-1:0)ffi 1 J.!it& 1 1 l;;t, 'r©J.!itii©ffl~O)~il£{~~~J:O))JIJI~ 
O)jMJJlii:a:~1lrToffi 1 O)ffljJl1fM!1lrifflc:, Wlii':lma~m<1) {lf-c'~8~it"t"S < C, {:f~btl'tl,~f;::J;: 5tl: v-;,, ;:;( 
fffflilWi5~Xl;iffl~vimrul&v:Ji!iiilW$t::, Mli'i:lffi 1 Cl)fflBij clll/iml O)]f3~~1::w!Hl£Mml~~r"l"r'4'tttl L, f;::]f3~1:::!l11IT offl 
f.fi'$<7;~ L, t,~ffi 2 ©filtffijOJ4!1Jfll'1iffllt tJ tr~fflZToffi 2 (7) ftl::lt-"'t"t" ~tt!Jpg~:::tcJ:Eti:~ntiffir.t--e~ Oo 
fflffl~:m-I.ffi!c:, lru~nffi20Jffi'Jl\li:ii::~L,t,1;ilt1:>1JIJJ±O- [O O 1 8] 7v.:t-JJ,J.,:::,,.:;(fi&l 21-a:, ~511-£1:i!&'OVX 
Jl,I;: J::-::, L~~i'l':l!::~'3131J:!!if1itrll1Jlicffi 1 OJti\lJB~l::ffllrri f'j:o./{lft~~f('.;~ffln~t::J:: I'.) 7 J,,.:t-Jj, v >' ;::(ID~ntmmaa 
-9-O.lfJl.,ffi/iI.fflc:, ~91-~&~/XJ:ttt!lst~:a:!lftML, 50 titlt~-3-$:fr't'~oo ;:(7)~5'1,.~&~/Xl;i:lif1:!},t~~,f~ 
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(4) ~IJ!:l:ip: 5 - 1 0 0 1 0 6 

5 6 

. ------~WDltc_L,_".(J;:t, __ {iilJ;U;J'.,_12k'.~~Z.'7 1J k..::::-1-:; _ _;:i::;fi_ 
4:,,771J v-t-, :;:f.1J.r.7-:rJv77lJ v-1--. :;:f.lJ.r. 
-5'-}),7' '7 lj }/- t', ;/,. 7;::. ✓7 '7 lj 1,,,- j--~0)7 71) 
0-1 Jvii!i=a::'i'>:::>ffl:-B-tt;;tiJ::tx""-, -'E:.lx-c, 7!JIJ 
Jvtil, 7'7 1JJv7~ ~. 77 1Jo.::.J-1JJ1,; 7.:rv::.,~ 
m-e.tt1.::.::;1,~=a::'b:::>m:frtt;;J- 1J ::t-z-, -'E:,lx-~Cl) 

ltifti:il!i;a; "~ f;tlfcl-B- L,t.:::. t>©~, ;:::n,; 1;:~~1i1J~:a::1.111x 
t.:::i/b©, a 61::fJ/ff.itti•J, 1,,-"" 1J >?"1ifJ, 'ti:~1i!J, ~HN.l 
:till, !iJ!H~Jl!J~=a::;/JJJxt.:::. 'E:>OJ=a::Jfit,:,,Q.:. cnt-z:'e! ,Q" 

_ __ 7;, _.lix.~~!72~:&.ri~lif~Ji:: ~}BJ,-: T~ J;J,.:,<721:.,. :!t:1 
;(OJ~~,QliJaJl!il~Hrv)<::n'J~ii!!~1.,-nm-t J:: 5~7-1::., 
©•e~J::~o ~~- 7v*~i,,;..,;(OJi:pbcD~i,OJ 
i:fl,r.,t:.t1t-~L,~1t••e1:::.1a:. ~m~OJ-uLfi!l:a::, 71,,-* 
Jv v > ;(©i:fl,i:.,c □ -Jl,OJi:fl,i:.,c.-~T ;a;J:: 11:::::::i::., 1--
0-Jv-t ;a;&:,~t,1<5-Qo ~ 61::, a!iUiH 1 O)Jill~.$~7 
v*~t,,::.,;(■ 12©ffl■©Dfi$=a::RxT~--~ 

:::i, i!l!sffi:©7 v*Jv v:;., ;(f!R~mi,x;-t;a; 001::::: v :;.,:r4.:i. 
7-v:;., ;(JUi:11J :;(.b. :a:m~1., T~ < c. v ✓':r"F .:i. '7 

I 

[ O O 1 9] ;:.Cl.)~~iJl:&.U:/JU;t:li;i(§;J-~jHiil!ft;~t;fJM 
l;:t, ~ffiEl!t!it~~ffi:~OJ-AltffiHm!lmtt =a::ii'li < T ;a; t.:::.1'> 
1:, ~~fl!tft=a::t>-:>-'E:.lx-*td;t:11,,-;f-1J x-=a::fi,l!ffl 

10 -1,,:::,,:;<, :t1J :;<L-1,,,;..,:;<0Jc-s 131::L,t>t>, i4m.oon1 
7 v*Jl,I.-,:;., ;(■ I 2 OJ]ffil;:ilft,)O)""(", i!l!s:f& 11 O)liffii 
l;:f;Jht,?;J:: !J 1b!'fft{i!fl£;q~J:.;6i,Q 0 

T-Q I~ :,ntJ:: <, ~lltU:::. 'b 2 ~~i!l!s.l?J.J:.©'E>©nt!if*L, [ O O 2 2] *f.:::, ~ 2 l:::.mT J:::H:::., fl!!O) t,, :::,,;(::,,-

< fi,l!ffl~:tl.9a *f.:::., ~~~:&.VVXli:li;i(MitliUill!-ft;~t!lt J- 2 o cffl.c7J.frbitT,fi,l!fflTQ ;:.l:i/i"t"~-Q. ;:.©:f!&-B-
Jml;:l;t, Rl.m.1i!J~~*it-Q;:: cti!'c''e!Qa i4m.'1i!H;:t, ::J IZ:l;i, fl!!OJ v ::,,:;;(::,,- r- 2 0 c L-Tl;t, v ✓':r"F.:i. ':'1-
-5'-.-f :;..,:7~tt:a:1rtJJ:.t!tt,?;,c:c ~J::, .m:eJ&fi:a::lilHI:: 1.;:::,,;($,'- r-JU;t:J'clfll!Dfim:t 1J ;(A 1,,-:;.,x::--- t-~c 
'"9 Q;:: c:ili"t"'e!. ~SI::, i4m.tt:a::f-t4TG;:. l::¢i"t"~ ;,jt<5t-f1:;,ti,.gt,t, iiii.~QY;t□ y:r:7::,, a ;..,7.!J lJ -:::.,1:::. 
-?>a Rl.fit~Jcl,T~;t. jJ7'7,., ::,,iJj:J, 7Jv~j-. :;i;:m ~1,,--n;t, J](~~ffiI,,:::.,74='-.:i.7-!,;:;.,;(::,,-}-t,tffl 
i!t::t:17.:r-::t '7, ?' Jv!Y~=a::Jflv•,?;;:. c~!t"t"~Ga 'ti.El:.< Jfl lil 6:tl.Ga ;:Cl.)7 l,,-*JJ, v :;.,;(::,,-1-- 1 0 f;i, 
ro o 2 01 i:flr .. ,wnli.lffll 3fa:. £~11 c71:-4Jvv ·20 7v:t-:.J1,1.,,:;.,;(ilJl1 20JLll$:iJ"lli!-JtZlffi1::~.'QQJ"l", fl!! 

::.,;t;fU 2 ©~t!ROJf!f:11::, wii!lH.,,td~~£\J!:&.LV~J;t:!iJi 0) v :;..,;(::,,- r- 2 o cQJ*;l;'f-1:iltjpJJ:TQa *t.::., £:f& 
M~'®!ft;~Wn~1;:J:: IJ. -c-©J!Jc7J.i)ti:p9;;■iJ•6Jalill.$!::::: 1 1 OJ0fi$1;i, 7 v*)VV✓At!R l 2 ©Wfl~QJ}mfi.$ 
ff< I:'.:~? T~~ l::Mi< ~,?;,R§"t"il!i-?>o ;:.QJi:plUJffitB~lm 2:::.1;:l:f<il-l:: L,tJ; < c If>~\,~. i!l!s~ 1 1 l;:l:~~£\J!Xl;i:li;i(!M' 
1 3 =a::iit~tG;:. c l:::.J:: IJ, V.ittf(OJ!Rll'!nt,tli/Jll::"t"~ ;a;. £\J!OJ~i&JttntJlHt:tttfJ:: <, gtJxtl:, £~ 1 1 !';J:T V-e 
;:©i:flrJJWB!ir/iU 3 ©J!i{c7J.f;t. 1 o µm.l?J.1:"t"il!J.g;:. c -y M!l.JtTllfH;:&:,~~-~tl(J§Ift ()~©Si~) ~~!Hf& 
1,1t9rl:J:.Ula ;:.QJJ.!ll!:l:H;i, ~1Ua:!11:~n),;~T.::5l::, tt, WHiiillf:H!E:a::±l:::2jJil:l,T~1ETtH;fEl:.<, m~~:& 
1 o um*~©:MtflleiJij!:0);(1,}-B-1:::.lil:. mttf(QJ:;r;:El:.tit"t".'Q ~:li;i(M~~,tt;~WBleil:i. Jmfi$. it~tf:¾f.f., ~mf.f.:a:-=J:: 

1,1r., 1 0 µm.l?}.J:QJ~el:::::f;:t~~L,~1,,;q,6"t"il;-Q. t.::: c. l,".C~JETtU:fEl:.lt•a 
f;:L,, ;:(7){ilH;tUVW~~(7);fil!~ (:ji!J!ft;l&$0$, ~rtt~) [O O 2 3] 18!3~~5f;t. *~l!ijl;:J::Q7v*JL'.v> · 
l::J:: l'J$1>m.~-Qa ffilc7J.OJ~ft;l:::.Mv•Tl;i, UVffiD!ii© 30 :;;(:,,- J--QJ!W!iii1.i~OJ~Jn!if?!J11:ml.,t.:::~'1:'il;?t. 1813 
~{t;l:f-le'5~l'l/¼:l!;c, UV7 :::,,:;t©~l'l/¼:l!:5.tWl:'.:J:: IJ~ f';J:Iffl~, ~4 f;t~:r:ffl=a::mL-t.:::~:it;~, ~ 5 l';):jSJL,fl"t 
XQ&:•~ilt;J;.gQ -glJl: l,Tl;:l:. 7 '7 1) )v'7 v:9 :;.,* u 
Vfflfl~ (~Ht2 0 0 0 C P, li!:{1;J&~$8%), 5 0-1 

::,,:r-tt-1 ;(QJ~ftl;:l;t, UVfflffl©~c7J.1;:l:W,lilJltJt 1 0 µ 

m. t:p:!R;f$,'J! 3 0 µmfflfl£ntEl:.!if"t"iJ;,::, 'k.a 
[O O 2 l] ;:.(1)7!,;*JJ,,v:::,,;(:,,-r 1 Oli. £:1&1 

1QJ7v.::t-J!,}/;.,;(f!Rl 22:::.EUiill~©ffiil O al:. V✓ 
:r4.::i. 5-v ::,,;(JO;;t}'tlfll!Jillfiffl:11J ;(.b. v :;.,;(~m~ 
T Q;: cilt:-C'e! :a;. 1711 xtf. v :;.,;((l) 1:::-y :rP10. 1 m 
mQJ~~1.i~ttm.v:;.,74='-.:i.7-1,,-:;.,:;<{ttm.~5•) 
:a::mi;x; L,f.::.~e-z:~;t • . ~lli~1.,~QJRf.ff!(=a::::k'e! < "t"~ QC 
c. '61::s= 7 v;t-:.·Jv v /;kY= r' p;JQJP\JtfllR:M7'6f:::.J;:Qi21s­
}'tnt. ~nli:1.i1PJtt~v::,,:r4.:i. ,::;-1,,:::.,:;<f!ii-z:M.mc~n 
gO)""(", t,,t)!g}g v-1 :;.,;r--n11!/i.Ll:."t"'e!oo ·*t.:::., #iJx 

Rltiffl=a:~t,'k.~~l&IL"il!i-Q. $:f~. ;:©l,,:-;..,;t;::,,- r­
©!W!~1.i~r;t, ~ 3 l:.'.:mT J::? 1::, ffi 1 (l){MJm~:ffi'Iffl 
1 o 1 c, ffi 2 ©ffl»~~:ffi'I~!l o 2 c, f!:} L,fflilifg! 
1 · 0 3 c. WB!I~{t;Iffl 1 0 4 c, ~~Iffl 1 0 5 C;Ql 
1:;,:frimtt!ti.".Cft)Q. 
ro o 2 4l ffi1QJWffi~w:r:m1 o ui. 7v*Jvv 

:;., 7.'Jl!il!f.kQJffl:61lll¼:,t S:ttt.:::liJa~ 3 1 OJll!&3tfi'iH;:, ~~ 
~;&~/Xr;;l;:li;i(!l,J~~fl:;f,tO)ffi 1 ©i\'fffij 1 2 A:a:~:tllT 

4() Qifflt."<5,?;a i:.QJiffll;;I;, p.!tfftffl3 1 ©im1i:ntt=a::f!:}-
1t;T ,Q cc t> I::.. f#;;;ipffiQJ~~ft;:a:,~ IJ. t! 6 I::, ~I 

··· :f!il 1 0 2 "t"(l)lllUfll:a:-OE:xfg-t:~~1'>©I:f!i\'l"il!iQ;;:-Jitff;:AfJ -' -
I:: r;:l:. □ - JI, ::J - J-- ~. 1/ J[.,'7 7,. '7 1) - :;.,~, '}J-7 ✓ 
~. :?"':'11::7~. Atl-f-y:;.,if~~l~J::l'.>~:/iiiTQ;:: 

f:fv >;(!::'. -::,:rnso. 1 mm©1l<J!l1.i~:t1J ;(.b.:a::m~ c.i11"t"'e£Q. 
T-QC, :¾';~Q)fitt:fE,'ji""("'e£9cc'bl::7v*JJ.,v::,,:;(QJ [O O 2 51 ffi2Q)t!lJ-Jm~;(Ji::Cffll O 21;i, J;x;'m~3 1 
t:::,,9-:,,7 J- !a:T Q&•~tittJ: < ~-QQJ"t", i\l;'ififfi~ 7 v QJfll1i1//ili$Xf;;t,ffllJViffii$:&r.JCji!ijW,!Jl~I:::.. ffi 1 ©fflDIH 2 Ac 
*J],}/;..,;(liJaW~=a:::k'e!< ~~v~"t"if!ftl'. *f.:::., □-JI, ll§Jmfi.$(7)~l.,l.,iffi2©Wlml 3 A©t!ltlffilml*tJ_:a::m~ 
.::: 'Y :tOJfflftl~l;t, /i.liiJft~'<l::. ~t:: L, t'bffil~L-T'b, TQiffl"t"S.).$. i:.©Iffll;:~~t,Q~?t-ii!i!:&VVX!;;t:li;i( 
7 v.::t-Jl,,v ;..,;(QJi:p,i:,,ti'm"l~J:J-Jl.,Q)i:p,i:,,c-~TQQ) 50 M~@fl'.;tti\'fnllH:t. 7 ~ *-1--T-Qiili:f& 1 1 l::i;x;mMflf:I 
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7· 

f::J... IJ:i&tl'~ft!!etiPUl:lT c: c: t, I::, £11,( 1 2 c:OJmlm' 
tte•~tt,gMfteTQ. ;:O)ffi20J■■ l3AOJ00i 

nil~ IJ ei~J;x;T ,g:fiikc L,,.:l;t, Cl-JJ.,::i- J-,~, tJ­
~::,.,~-J-,~. /~~~-r-~WOJ:fi~ec,g;:c~'"c' 

ftQ. 
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*NOTICES* 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]In an Fresnel lens sheet characterized by comprising the following, An Fresnel lens sheet providing 

an intermediate resin layer which becomes thin gradually with said ultraviolet rays and/or radiation-curing 

type resin as the thickness goes to a periphery from a center section between said substrate and a pars 

basilaris ossis occipitalis of said Fresnel lens section. 

A substantially transparent substrate. 

An Fresnel lens section formed with ultraviolet rays and/or radiation-curing type resin on said substrate at 

Fresnel lens shape. 

[Claim 2]The Fresnel lens sheet according to claim 1, wherein a lenticular lens or prism is formed in an 

Fresnel lens section of said substrate, and a field of an opposite hand. 

[Claim 3]The Fresnel lens sheet according to claim 1, wherein a lenticular lens or prism is formed [ as for 

said substrate ] in a field by the side of an Fresnel lens section for a refractive index unlike a refractive index 

of resin of said Fresnel lens section. 

[Claim 4]The Fresnel lens sheet according to claim 1 to 3, wherein said substrate is curving. 

[Claim S]The 1st resin application process that applies the 1st resin of ultraviolet rays and/or radiation-curing 

nature to an approximately whole area of a die with which a mold of Fresnel lens shape was formed, The 

2nd resin application process that forms a resin rich area ball of said 1st resin and the 2nd resin with an 

equal abbreviated refractive index in a side edge part or a side edge part, and both ends of said die, a 

transparent substrate is substantially laminated to said 1st resin with a pressure roll, leveling said 2nd resin - i 

- it leveling and with a laminating process. A manufacturing method of an Fresnel lens sheet performing in 

order a resin curing process which irradiates with ultraviolet rays and/or radiation and stiffens said resin, and 

a release process which releases said resin from mold, and pressurizing said pressure roll after a center 

section has become a concave. 

[Claim 6]A manufacturing method of the Fresnel lens sheet according to claim 5 applying said 1st resin in 

the state where viscosity is lower than said 2nd resin. 

[Translation done.] 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application]This invention relates to the Fresnel lens sheet for projection screens fabricated using 

ultraviolet rays and/or radiation-curing resin. 

[0002] 

[Description of the Prior Art]About the Fresnel lens sheet using this kind of ultraviolet rays (UV) and/or 

radiation-curing resin, conventionally. JP,63-82401,A by which this artificer added other elements other than 

Fresnel to the transparent substrate previously, No. 132227 [ 63 to], No. 163329 [ 63 to], No. 186224 [ 63 

to], No. 191140 [ 63 to], JP,63-134227,A which aimed at the productivity drive by mass production, JP,2-

63035,A about the good transparent substrate of JP,63-162224,A which aimed at the mass production to 

which the optical element was added, JP,64-7001,A about good defoaming of the productivity of UV resin, 

No. 86102 [ 64 to], an adhesive property, and handling nature has been proposed. 

[0003]JP,58-33429,A, No. 114232 [ 61 to], No. 114233 [ 61 to], No. 116338 [ 61 to], No. 164807 [ 61 to], 

No. 167506 [ 61 to], No. 177215 [ 61 to], No. 182908 [ 61 to], No. 219610 [ 61 to], No. 219611 [ 61 to], 

No. 248707 [ 61 to], No. 248708 [ 61 to], No. 33613 [ 62 to], No. 62716 [ 62 to], No. 90634 [ 62 to], No. 

161532 [ 62 to], No. 161533 [ 62 to], No. 163330 [ 63 to], JP,1-192529,A, No. 192530 [ one to], No. 

192531 [ one to], No. 142901 [ one to], No. 285332 [ one to], No. -2406022 of -119201 No. two of one to 

298302 No. two, No. -157801 of -80432 No. two of-193102 No. two of two to 22901 No. two, No. -240601 of 

-132402 No. two of-157702 No. two of two to 157801 No. two, No. -122601 of-9301 No. three of-32301 

No. three of two to 102031 No. two, No. -73319 of -75701 No. three of -75702 No. three of -75703 No. three 

of-80201 No. three of -80202 No. three of-35535 No. three of-81702 No. three of -81753 No. three of -

98040 No. three of three to 101907 No. three, The statement of the Fresnel lens which used UV resin for 

No. -45901 of -45902 No. three of -46601 No. three of -54501 No. three of three to 54502 No. three, etc. is 

made. 

[0004]What formed Fresnel lens section 82 as the conventional Fresnel lens sheet dashed the metallic mold 

against the surface of the** transparent substrate 81 (refer to drawing 8), ** It is divided roughly into what 

(refer to drawing 9) formed the uniform gap by UV resin layer 83 in the surface of the transparent substrate 

91, and the heights (namely, trough of Fresnel lens section 82) of a metallic mold. 

[0005] 

[Problem(s) to be Solved by the lnvention]However, since a volumetric shrinkage happens when the serrate 
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portion of Fresnel lens section 82 will be substantially divided to the case of the aforementioned** in each 

slot and UV curing resin hardens to it, Shaping of a serrate portion is not performed thoroughly but produces 

poor molding, and also resin of the serrate portion dissociated and there was a problem of being easy to 

exfoliate from the transparent substrate 81. 

[0006]Since UV resin layer 83 is formed in the aforementioned**, the adhesive property of the transparent 

substrate 81 and Fresnel lens section 82 improves, but. Control of the pressurizing condition became 

difficult due to the fall of the resin viscosity resulting from the cost hike by the increase in the amount of the 

UV curing resin used, and the increase in reaction fever, and there was a problem that poor molding 

occurred. 

[0007]The intensity distribution of a UV lamp is strong in the center section, and to weak one by a periphery 

the conventional serrate portion, More thickly [ in a periphery] (refer to drawing 8 and drawing 9) than a 

center section, in order to fully stiffen this, Since it is necessary to raise the power of the UV lamp itself and, 

the calorific value of a UV lamp is large at the end and it is small in the center section, upgrading will make 

very high temperature at the time of hardening by a lens periphery. Thus, even when UV resin viscosity 

means becoming uneven selectively and pressurizes with fixed nip pressure, as for a pressure, that curing 

temperature becomes uneven selectively will not fully start in the fall portion of viscosity, and poor molding 

may produce it. 

[0008]Since the lens center section became a concave when it was used having stuck conventional Fresnel 

lens sheet 80 with other lens sheets 90, such as a lenticular lens sheet, as shown in drawing 10, there was a 

problem that adhesion was bad. 

[0009]While the purpose of this invention solves the above-mentioned technical problem, and reducing the 

amount of the expensive UV resin used etc. and raising productivity, It is providing the Fresnel lens sheet 

which can improve the modification of a lens by the volumetric shrinkage accompanying hardening of the UV 

resin, or an adhesion defect with the transparent substrate by distortion, and can aim at improvement in the 

yield, and its manufacturing method. 

[0010] 

[Means for Solving the Problem]ln an Fresnel lens sheet which consists of an Fresnel lens section which 

formed an Fresnel lens sheet by this invention with ultraviolet rays and/or radiation-curing type resin on a 

transparent substrate and said substrate substantially at Fresnel lens shape, It has composition which 

provided an intermediate resin layer which becomes thin gradually with said ultraviolet rays and/or radiation­

curing type resin as the thickness goes to a periphery from a center section between said substrate and a 

pars basilaris ossis occipitalis of said Fresnel lens section. 

[0011]In this case, it can be characterized by forming a lenticular lens or prism in an Fresnel lens section of 

said substrate, and a field of an opposite hand. As for said substrate, unlike a refractive index of resin of said 

Fresnel lens section, a refractive index can be characterized by forming a lenticular lens or prism in a field 

by the side of an Fresnel lens section. Said substrate can be characterized by curving. 

[0012]On the other hand, a manufacturing method of an Fresnel lens sheet by this invention, The 1st resin 

application process that applies the 1st resin of ultraviolet rays and/or radiation-curing nature to an 

approximately whole area of a die with which a mold of Fresnel lens shape was formed, The 2nd resin 

application process that forms a resin rich area ball of said 1st resin and the 2nd resin with an equal 

abbreviated refractive index in a side edge part or a side edge part, and both ends of said die, a transparent 

Petitioner Hisense USA Corporation 
Exhibit 1002 - Page 612 of 836



substrate is substantially laminated to said 1st resin with a pressure roll, leveling said 2nd resin -- it leveling 

and with a laminating process. A resin curing process which irradiates with ultraviolet rays and/or radiation 

and stiffens said resin, and a release process which releases said resin from mold are performed in order, 

and said pressure roll is considered as composition pressurized after a center section has become a 

concave. 

[0013]In this case, said 1st resin can be characterized by applying in the state where viscosity is lower than 

said 2nd resin. 

[0014] 

[Function]When forming an Fresnel lens section with ultraviolet rays and/or radiation-curing resin on a 

transparent substrate according to this invention, The thickness (thickness from the trough of an Fresnel 

lens section to a transparent substrate) of the intermediate resin layer of ultraviolet rays and/or radiation­

curing resin becomes small gradually toward the center of an Fresnel lens section to a lens periphery. 

[0015]This intermediate resin layer can be manufactured by using what crowns so that a center section may 

serve as a concave, or whose surface hardness is low, and bending arises by application of pressure as a 

pressure roll, and changes a roll center section into a concave for a pressure roll. 

[0016] 

[Example]Hereafter, with reference to drawings etc., this invention is explained in detail about an example. 

The mimetic diagram showing the example of the Fresnel lens sheet according [ drawing 1 ] to this invention 

and drawing 2 are the mimetic diagrams showing the example which combined the Fresnel lens sheet 

concerning an example with other lens sheets. Fresnel lens sheet 10 of this example comprises the 

substrate 11, Fresnel lens section 12, and the intermediate resin layer 13. 

[0017]The substrate 11 should just be a substantially transparent board which penetrates ultraviolet rays 

and/or radiation, and a sheet or films, such as an acrylic and polycarbonate, can be used for it while it 

constitutes some lens sheets 10 as a base material of Fresnel lens section 12. The primer layer for the 

adhesive improvement in VCM/PVC / vinyl acetate copolymer system, a urethane system, a butyral system, 

acrylic, etc. can be provided in this substrate 11. The substrate 11 may be curving. If the substrate 11 is 

incurvated, as shown in drawing 11, when it constitutes a projection screen combining other sheets of 

lenticular lens sheet 42 grade, Fresnel lens sheet 41, Other sheets and the curvature to incurvate are 

changed and a crevice can be prevented from generating this between sheets, even if elasticity arises on 

each sheet in an environmental change by fixing heavy doubling both by adhesive tape 43 grade in a 

periphery. If this substrate 11 is beforehand incurvated by the processing conditions beyond the thermal 

change temperature of resin of a substrate, it can maintain shape stable in the long run compared with the 

case where the shape which curved below with heat deflection temperature after formation of a lens which 

was performed conventionally is processed. 

[0018]Fresnel lens section 12 is a portion in which Fresnel lens shape is formed with ultraviolet rays and/or 

radiation-curing type resin. As these ultraviolet rays and/or radiation-curing type resin, For example, 

polymerization nature oligomer with acrylyl groups, such as urethane acrylate, epoxy acrylate, polyester 

acrylates, polyether acrylate, and melamine acrylate, and a monomer, A simple substance or the things 

which were blended, such as polymerization nature oligomer with polymerization nature vinyl groups, such 

as acrylic acid, acrylamide, acrylonitrile, and styrene, and a monomer, What added the sensitizer etc. to 

these, and the thing which added a defoaming agent, a leveling agent, stabilizer, fire retardant, a release 
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agent, etc. further can be used. 

[0019]In order that these ultraviolet rays and/or radiation-curing type resin may make high general 

instrument physical properties, such as surface intensity and hardness, a monomer or a prepolymer with a 

polyfunctional basis is used, it is [way] good and, also actually, the thing of two or more functional groups is 

used preferably. A dispersing agent can be included in ultraviolet rays and/or radiation-curing type resin. A 

dispersing agent can prevent curing shrinkage and can give diffusibility further while it raises coating fitness. 

As a dispersing agent, glass, silica, alumina, an insoluble plastic, talc, etc. can be used. 

[0020]The intermediate resin layer 13 is a layer which becomes thin gradually with the ultraviolet rays and/or 

radiation-curing type resin which were mentioned above between the substrate 11 and the pars basilaris 

ossis occipitalis of Fresnel lens section 12 as the thickness goes for a periphery from a center section. A 

surface sink-like defect can be prevented by forming this intermediate resin layer 13. As for the thickness of 

this intermediate resin layer 13, it is preferred that it is not less than 10 micrometers. If it considers from an 

experimental result etc., in the case of resin thickness below 10 micrometers,-like [ surface sink/ poor J will 

come out, but this is because it does not generate in the case of not less than 10 micrometers. However, 

this value changes somewhat with kinds (the rate of cure shrinkage, viscosity, etc.) of UV resin. If attached 

to change of thickness, it is necessary to change according to the calorific value accompanying hardening of 

UV resin, and calorific value distribution of a UV lamp. As an example, about 30 micrometers of the end 

were [ the thickness of UV resin / 10 micrometers and a center section ] good in the case of acrylic urethane 

system UV resin (viscosity 2000cp, 8% of rate of curing shrinkage), and 50 inch size. 

[0021 ]This Fresnel lens sheet 10 can form a lenticular lens or the prism lenses for optic-axis refraction in 

Fresnel lens section 12 of the substrate 11, and the field 1 0a of an opposite hand. For example, in the case 

where the perpendicular direction diffusion lenticular lens (5 degrees of diffusion angles) whose pitch of a 

lens is 0.1 mm is formed. Since the stray light by the internal reflection in an Fresnel lens sheet diffuses in a 

perpendicular direction diffusion lenticular lens surface while being able to enlarge vertical diffusion, what is 

called a rainbow can be prevented. Since it becomes unnecessary to carry out the center shift of a Fresnel 

lens if a lens pitch forms the horizontal prism which is 0.1 mm, for example while being able to perform 

amendment of an optic axis, it is not necessary to enlarge an expensive Fresnel lens die. Since in the case 

of roll nip the center of a Fresnel lens is always in agreement with the center of a roll and the length of a die 

and every width may be mixed even if it makes a die into length and turns it sideways, in the case of a line 

which pours partly the die with which sizes differ in succession, it is good. When the center of a Fresnel lens 

and the center of a roll are not in agreement, it is necessary to control the position of a die in agreement with 

the center of a Fresnel lens, and the center of a roll. The refractive index of resin of Fresnel lens section 12 

is changed for the refractive index of the substrate 11, And since a diffusing surface is close to the field of 

Fresnel lens section 12 whichever it uses [ of a lenticular lens and prism lenses J when a lenticular lens or 

prism is formed in the field which forms the Fresnel lens section of a substrate, resolution goes up rather 

than providing in the rear face of the substrate 11. 

[0022]As shown in drawing 2, it can be used combining other lens sheets 20. In this case, although a 

lenticular lens sheet or the prism lens sheet for optic-axis refraction is raised as other lens sheets 20, in the 

usual projection screen, the lenticular lens sheet for horizontal proliferations is used best. Since the peak 

parts of Fresnel lens section 12 become the same flat surface, adhesion of this Fresnel -lens sheet 10 with 

other lens sheets 20 improves. It is not necessary to make the refractive index of the substrate 11 the same 
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as that of the refractive index of resin of Fresnel lens section 12. The substrate 11 should have the just good 

permeability of ultraviolet rays or radiation, for example, what is necessary is just to select mainly in 

consideration of a mechanical strength (nerve) required at the time of a TV set assembly, or fire retardancy 

and shock resistance, and, as for the substrate 11, ultraviolet rays and radiation-curing type resin should just 

mainly select a refractive index, abrasion resistance, and a moldability. 

[0023]Drawing 3 - drawing 5 are the figures showing the example of the manufacturing method of the 

Fresnel lens sheet by this invention, and they are the mimetic diagram in which drawing 3 showed process 

drawing and drawing 4 showed each process, and a mimetic diagram in which drawing S's having leveled 

and showing a laminating process. Next, as shown in drawing 3, the manufacturing method of this lens 

sheet is leveled with the 1st resin application process 101 and the 2nd resin application process 102, and 

comprises the laminating process 103, the resin curing process 104, and the release process 105. 

[0024]The 1st resin application process 101 is a process of applying the 1st resin 12A of ultraviolet rays 

and/or radiation-curing nature to the approximately whole area of the die 31 with which the mold of Fresnel 

lens shape was formed. This process attains stabilization of coverage and is a process for promoting 

defoaming by the next process 102 further while it equalizes the wettability of the die 31. Specifically, it can 

carry out by the roll coat method, the silk screen method, the curtain method, the photogravure method, the 

squeezing method, etc. 

[0025]The 2nd resin application process 102 is a process of forming the resin rich area ball of the 1st resin 

12A and the 2nd resin 13A with an equal abbreviated refractive index in the side edge part or side edge part, 

and both ends of the die 31. The ultraviolet rays and/or radiation-curing nature resin in this process serve to 

give an adhesive property with the substrate 12 while extruding the substrate 11 to laminate and the air 

bubbles which enter between dice. As a method of forming the resin rich area ball of this 2nd resin 13A, 

methods, such as the roll coat method, the curtain coat method, and the noise coat method, can be taken. 

[0026]1t levels and the laminating process 102 is a process of laminating the transparent substrate 11 to the 

1st resin 12A substantially with the pressure roll 32, leveling the 2nd resin 13A. By this process's laminating 

the transparent substrate 11 so that only the way of pressure roll 32 side edge part may touch the die 31, 

and pressurizing and laminating with the pressure rolls 32 and 33 from under the substrate 11 top and the 

die 31, While extruding the air bubbles which enter between the lens pattern type valleys of the die 31 in the 

resin 12A and 13A, it serves to make thickness of a molded product uniform. A straight thing can be used for 

the substrate 11. 

[0027]The resin curing process 103 is a process which irradiates with ultraviolet rays and/or radiation and 

stiffens said resin. Although said resin 12A and 13A is stiffened by irradiating with ultraviolet rays and/or 

radiation in this process, it is preferred in this case to bring the light source 34 close to the pressurization 

part of the pressure rolls 32 and 33 as much as possible. This is to prevent air bubbles from re-mixing 

between the relief between the die 31 and the substrate 11, and them. The release process 104 is a process 

of releasing said resin 12A and 13A from mold from the die 31. 

[0028]1n this example, the pressure roll 32 shown in (c) of drawing 4 has low surface hardness, as shown in 

drawing 5, bending arises by application of pressure and what a roll center section transforms into a 

concave is used. Thus, if it applies, it will decrease gradually as the quantity of the 1st resin 12A and the 2nd 

resin 13A shows drawing 6 (A) and it goes to a periphery from a center section. The coverage of UV resin of 

the conventional Fresnel lens sheet shown in drawing 8 and drawing 9 is shown in drawing 6 (B) and (C). 
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That by which clowning is carried out so that a center section may serve as a concave beforehand may be 

used for the pressure roll 32. 

[0029]It can level and laminate, inserting the cover film 35 between the pressure roll 32 and the substrate 

11 , as it levels and the laminating process 103 shows to drawing 12. Dirt can be prevented from the dirt by 

resin overflowing from between the die 31 and the substrates 11 etc. adhering to the pressure roll 32, and 

being transferred by the product fabricated later by carrying out like this. It is effective when a sponge roll is 

especially used as the pressure roll 32. 

[0030]Drawing 7 is a key map showing distribution of UV lamp intensity and the calorific value of a UV lamp. 

As shown in drawing 7, the calorific value (the dashed line has shown) of a UV lamp has a large end of a 

lamp, and its center section is small. Since amount of UV resin 82A+83A and 82A had increased as the end, 

the end became large and the heterogeneity of conventional Fresnel lens sheets 808 and 80A shown in 

drawing 6 (B) and (C) of the temperature of a die was to also increase the reaction fever accompanying 

hardening by a synergistic effect with generation of heat of a UV lamp. As shown in drawing 6 (A), in this 

application amount of UV resin 12A+13A, It becomes small gradually as it goes to a periphery from a center 

section, and thereby, since the reaction fever accompanying hardening becomes small and shows 

distribution contrary to the exothermic intensity distribution of a UV lamp, heterogeneity of the temperature of 

a die can be made smaller as an end. 

[0031]In the resin curing process 104, the light source 34 of ultraviolet rays and/or radiation is arranged so 

that it may become parallel to the pressure roll 32. Since the viscosity of the resin 13A also differs selectively 

according to it when temperature distribution has nonuniformity when joining the resin 12A and 13A to the 

substrate 1, Non uniformity appears also in the board thickness of Fresnel lens sheet 10 obtained, and the 

poor molding of surface sink ****** occurs into a portion with thin thickness of UV resin 12A and 13A. It is 

remarkable, when especially laminated by nipping using the pressure rolls 32 and 33, or when the substrate 

11 is thin. 

[0032]It is preferred to mask the covering film of ozone impermeability in the resin curing process 104 in 

Fresnel lens section 12 of the substrate 11 and the field of an opposite hand. It can be prevented from the 

ozone generated by ultraviolet rays degrading a substrate, and reducing the surface intensity of a substrate 

by carrying out like this. f 

[0033]As physical properties of the 1st resin 12A, the transfer nature to the die 31, defoaming nature, the 

wettability to the die 31, and case hardening nature are thought as important, and an adhesive property with 

the substrate 11 and mobility are thought as important as the 2nd resin 13A. 

[0034]As for the 1st resin 12A, applying in the state where viscosity is low is more preferred than the 2nd 

resin 13A. That is, the 1st resin 12A has a preferred thing of the hypoviscosity adjusted to 200 or less 

centipoises, and the thing which has comparatively high viscosity and by which the 2nd resin 13A was 

adjusted to 500 to 5000 centipoise is used. ft is because this reason applies the 1st resin 12A to the whole 

surface so that air bubbles may not be included between the detailed lens patterns of the die 31, so viscosity 

must be low and the grade viscosity which applies leveling the 2nd resin 13A and drives out the air bubbles 

in resin must be high. Thus, the defoaming nature in the interface of the die 31 improves more by forming 

the layer of the 1st resin 12A. 

[0035]While being able to achieve more effectively each function corresponding to the die 31, the substrate 1 

11, or fabricated each part of Fresnel lens sheet 10 the very thing by making the resin 12A and 13A two-
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layer, Width of resin selection can be made large by dividing those functions into two-layer. 

[0036JNext, the selection condition of each resin 12A and 13A is explained further. At least, in the case of 

Fresnel lens sheet 10, both refractive index is omitted, and is, and things are required of it. Since the 

interface by which the 1st resin 12A and 2nd resin 13A were laminated as for this does not necessarily 

become a flat, when the refractive indicees of two resin differ greatly, it is because a uniform light is no 

longer obtained. 

[0037JAs long as it fills this relation, the 1st resin 12A and 2nd resin 13A may be the same construction 

material, and may be a thing of different construction material. What is necessary is just to use the thing of 

combination with an equal abbreviated refractive index in consideration of physical properties in the case of 

different resin, For example, good epoxyacrylate resin of adhesion with the substrate 11 can be used as the 

2nd resin 13A using good urethane acrylate resin of die reproducibility as the 1st resin 1'2A. Change the 

resin temperature in the work process of the 1st resin 12A and the 2nd resin 13A, add additive agents {a 

defoaming agent, a leveling agent, etc.), a solvent, etc., or. Or what is necessary is just to adjust the 

wettability [ as opposed to / melt and / a die ] to which compounding ratios, such as a monomer of the 1st 

resin 12A and the 2nd resin 13A and oligomer, are changed, mobility, viscosity, etc. to fitness. 

[0038]The above dispersing agents can be included in the both sides or one side of the 1st resin 12A and 

the 2nd resin 13A. 

[0039]{Example of manufacture) Finally the concrete example of manufacture is given and explained, 

referring to drawing 4. First, as shown in drawing 4 {a), by 1 m of every direction to the die 31 of pitch 0.1mm 

Fresnel lens shape. After applying to 100 micrometers in thickness the UV curing resin which adjusted the 

refractive index 1.49 and viscosity to 20 centipoises by diluting urethane acrylate of 3000 centipoises with 

ethyl acetate by the squeezing method, It dried for 90 seconds in 80 ** oven, the diluting solvent was 

removed, and the layer of the 1st resin 12A was formed. Subsequently, as shown in drawing 4 {b), the 2nd 

resin 13A was dropped at the left end {roll 32 side) of the die 31 with the nozzle coating method, and the 

resin rich area ball of 1.0 g/cm2 was formed. As the 2nd resin 13A, UV curing resin of a urethane acrylate 

system which does not contain the diluting solvent of the refractive index 1.49 and 3000 centipoise viscosity 

was used. As shown in drawing 4 {c), at the same time as it extrudes an acrylic resin and carries out roll 

forming to a sheet shaped as the transparent substrate 11, While pasting together and making a nylon film 

the transfer film which applied VCM/PVC / vinyl acetate copolymer system primer and transferring a primer 

to an acrylic sheet, By controlling the roll temperature at the time of shaping, the acrylic board with a 

thickness [ with diactinism ] of 3.0 mm which carried out bending was loaded so that a curvature radius 

might be set to 6000 mm, and the pressure rolls 32 and 33 which wound sponge around 15 mm in thickness 

were rolled and pressurized by speed 50 cm/min. At this time, the air bubbles which enter between the die 

31 and the substrate 11 are extruded in the portion shown in [A] a figure. 

[0040]Under the present circumstances, it irradiated with ultraviolet rays {UV) by 160 W/cm using the source 

34 of UV light from the substrate 11 side, and the 1st resin 12A and 2nd resin 13A were hardened. At the 

last, as shown in drawing 4 {d), decompression mold release of the die 31 was carried out, and Fresnel lens 

sheet 10 which curved to the arch was obtained. 

[0041]As for this Fresnel lens sheet 10, the intermediate resin layer 13 which becomes thin gradually with 

UV resin as that thickness goes to a periphery from a center section was formed between the substrate 11 
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and the pars basilaris ossis occipitalis of Fresnel lens section 12. Adhesion was good, as a result of 

especially not mixing air bubbles in the surface but using it combining the lenticular lens sheet (1.25 mm of 

board thickness) of the same size, Fresnel lens section 12 and. 

[0042] 

[Effect of the lnvention]According to this invention, there are following various effects. Since it is thin, there is 

no fall of the lens defect by a volumetric shrinkage and adhesive strength, and moreover, there is little 

amount of the UV curing resin used etc., and it can be managed [ 1st J with an end with thickness of an 

intermediate resin layer thick in the center section where the volume of the serrate part of an Fresnel lens 

section is small, and large volume. 

[0043]Since UV intensity distribution of a UV lamp had the strong center section and the end was [ 2nd ] 

weak, when the amount of UV resin increased conventionally as the Fresnel end, and it was going to obtain 

UV intensity required for the reaction of the Fresnel end, needed to enlarge lamp capacity, but. In this 

invention, there is much UV resin in the center section of the Fresnel lens section, and it decreases at the 

end. 

Therefore, since UV intensity distribution required for a reaction is in agreement, the capacity of a UV lamp 

is small and ends, and the rise of die temperature is also small and ends. 

[0044JWhen the amount of UV resin increased as the end of an Fresnel lens section, the end became large 

and the heterogeneity of reaction fever accompanying hardening of the temperature of a die was 3rd to 

increase conventionally, since generation of heat by a UV lamp has a large end of a lamp and the center 

section is small, but. In this invention, the reaction fever accompanying hardening is as small as an end. 

Therefore, the homogeneity of the temperature of a die improves. 

[0045]By this invention, in the flesh, clowning or bending is in control of the thickness distribution of the 

amount of UV resin, it uses and levels a pressure roll, and performs [ 4th ] a laminating process. 

Therefore, there is no necessity for bending processing of the die for acquiring thickness distribution and 

delicate control of coverage, and it excels in productivity and workability. 

[0046]Since the Fresnel lens sheet has sharp shape when it sets [ 5th ] with other lens sheets, such as a 

lenticular lens sheet, although the end of the Fresnel lens section was easily missing by friction with a 

lenticular lens sheet etc., since the quantity in which an end projects conventionally as compared with a 

center section was large -- with a crack -- although cut, in this invention, the projection amount of an end 

becomes less and it becomes difficult to get damaged. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a mimetic diagram showing the example of the Fresnel lens sheet by this invention. 

[Drawing 2]It is a mimetic diagram showing the example which combined other lens sheets for the Fresnel 

lens sheet concerning an example. 

[Drawing 3]It is process drawing showing the example of the manufacturing method of the Fresnel lens 

sheet by this invention. 

[Drawing 4]It is a mimetic diagram showing each process of drawing 3. 

[Drawing 5]1t is a mimetic diagram in which drawing 4's having leveled and showing a laminating process. 

[Drawing 6]It is a key map showing the coverage of UV curing resin of the manufacturing method of the 

Fresnel lens sheet concerning an example. 

[Drawing 7]It is a diagram showing generation of heat and UV intensity distribution of the UV lamp of the 

manufacturing method of an Fresnel lens sheet concerning an example. 

[Drawing 8]It is a mimetic diagram showing the conventional example of an Fresnel lens sheet. 

[Drawing 9]1t is a mimetic diagram showing the conventional example of an Fresnel lens sheet. 

[Drawing 1 0]lt is a mimetic diagram showing the example which combined other lens sheets for the 

conventional Fresnel lens sheet. 

[Drawing 11]It is a mimetic diagram showing the case where a projection screen is constituted for the 

Fresnel lens sheet concerning an example combining other sheets. 

[Drawing 12]It is a mimetic diagram in which drawing 4's having leveled and showing other examples of a 

laminating process. 

[Description of Notations] 

10 Fresnel lens sheet 

11 Substrate 

12 Fresnel lens section 

13 Intermediate resin layer 

20 Other lens sheets 

31 Die 

32, 33 pressure rolls 

34 Light source 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 

[Drawing 8] 
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[Drawing 12] 
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A ... 7°Y ;;(A V-1--:fi-i'=lid ffiT o::. t ~;:J:: 0 -C, J'tt}]tti ::.E:,O) J't :fi-f)ttf{ • ffl fAJ ~ --1±", ~ ~~ 

:rr--t.i:fi-:1$J- f;:!ffit-t L, -Cv 'oo 

fJt~V-H'i ... 3'ti)]{O),fif!J£iJ::.L,, -~:1$J-ft;:fi-fr5ffltil§:fi-~Too f}ttf{7,1 ;vAf'i ... 

-~ :fi-:1$)-f t;~ --1±" otfltil§:fi-~Too 7°Y .x'AV-H'i ... J'ttJJR::tr fAJ ~;: fAJ ii ::.5 3'6 :fi-J:.::tr rriJ 

(W!-t::trfAJ) ~;:fAJ ~f ott'ib,;: ... f}t~7-1 JvAiJ::.GW:tJL,f;:_J't:fi-fflfAJL, -CtJl!lffo.J :fi-ttlmi 

Toffltil§:fi-~Too 

[0004] ::.nt::,O)fjt~V-1--, f}t~7-1 JvA, 7°Y.x'AV-H'i7J1Jk O)V-f-.tL--C#t-*fr~n-C 

1lf~~ho0)-C: ... f~k KtJ'i::>~~-:JJOI;ot£,~tf.too ;:.O)~*' .,,~o/:77--1J--O):::z?-f-. 

;at~< f,t o ... 1Jltff. ft-C~J;:f!E;A T o.ffl~o;:>tclh ,;:.,,~ o/:77--11--0)~1¥?~!? ;vtfl& rT o .. 

~~~;:J::ot;::btff.~ll:.O)t;:co:tn.:en:fi-~<-r.0£,~:ot~~.,,"o/:77--1r(l)Jiiit.tGv,;: 

JI1-~ ;ot~:JJOTQ~O) rp1J.ffi;ot~0 tco 
[ooosJ ::.O)tcth. .. 1~-c:3'ttJJRn::.GO)J'tO)fJt~ • ffl fAJ~1=r5::.t;a:;-c~o .. J'tfflfAJV-t-:toJ::V 

~3't•~J'tf}t~;f:,iiJt~~~n -Ct, 'o (%:WlfXmkL %:ilfXmk2, %:tt::Scmk3, :toJ::Vt# 

tt::Scmk4~!ffi) 0 

[0006] !ft-ttxitfk.1: t#!ffllJZ-8-184 704%~¥~ 
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!M=Wf-XIWR2: !M=OO SfZ. 10-48430%0ffl 

!M=Wf-Xmk3: *OO!r,¥Wfffi6846O89%1JJ~if 

--!M=Wf-3tmk4~!M=00~OO5--998O3%-0ffl 

36 ~ 0) 00 7'I" 

36 ~ z,~M~ L-J:5 c!::T Q•m 

PCT/JP2006/317128 

[ 0007] LtP L,fctil;;G, !M=tt j(jk 10) YtWm IA] 1/-H~J-;;t, ~~ -7--~5,j-f!c~ -tttf!c;{ff, ~1Pk~ 

it Q I.;f£t,:;~~'"e'31.:>Q ~ v •5 F1=1~Jliil:;31.:>Qo JC *tlf Xwfk20);mJ't,~YttJ.tl!ct!iHc f-;;t, ;f:14 

JJx:ifB&ii~tctQ~"1/-1'1;t;f-S\-0)-~1til:;fflLv •~v ,5 F1=1~ffiil:;31.:>Qo 

[0008] ~t;:, !r#tlfXwfk30)]JtjEj 90° 0)7°!};;(.b. "1/-l--~Jti!t':J-fr-ttt;:J't~"1/-HCf'j:, Jt;:tf! 

!lf-ft.J ~1~Q~~t,;;fflLv •~v ,5 F1=1~Jliil:;£V>Qo 

!M=ttXwfk40)J't~"1/-HCf-;;t, -~1tLt;:t~O).W~tttcr1=1,Jliil:;31.:>'J .. ~G,c, tlm:13t 

~1tfcJ::QJffe~~td-;;tf$~,cJ::'J, ~ta.7-.,,...e_-"1/✓::7''ff4mrt:1'JO)~,fr~;f1, -Cv •fctv •:¥.Y 

o/7°rt:1i~,c.b.7t,:;1::c~ :ltg-fctJ't~!M=tt~1~QO)i,;;fflL,<fct0cv•5r1=1,m'1b31.:>to 

[ooogJ -*-je!JJ f-;;t, ~O)J::5tctrr:i,m~fWfk:i""Qf;:bf) ,ctct~nt;:'1bO)'"e' .. ~mil:;$£ '"e'31.:>'J, vE 

*0)~~0)"1/- r-O)~jjl§~~;t}.fjifi ?;_f;:, t~tii TVfct ~ ,cJg):jt~;f1,,'5.}3tl::tf!!lf-ft.J !M= 

'~O)ptij:n:a:~JETQJ'GWruJAJ"1/-1'~~#ti""Q~~~-~ a~~T00 

•m~M~-t-Qtc.71JO)-¥~ 

[0010] *-je!JJ ,cJ::nff .. 

· "1/- l--tk 0) £tt ~ .. ~£tt 0)-:n 0) ffi ,c~ Jjjt~ nt;:ffi 1 v ✓ ;(=€f~ ~ ~fftfi ?;_f;:ffi 1 Wm 

JAJv✓:;("1/-l--~ .. 

"1/-r-tJ.::0)£t:t~ .. ~£tt0)-jj"O)ffij,c~Jjjt~;tt,9c}ilru,cSJZ:f:StfB~*-1TQffi2v✓;( 

_ 1f~~~fjifi;z_:f;:ffi2{Mi(A]v✓.7tv-1'~~f;ifi?;_, 

wJfBffi 2W@JAJ v ✓ ;;{1/-----1'0) ffi 2 v ✓ ;:(=€f~(7)SJZ:f:S ifB t .. wJfcffi 1 W JAJ v ✓ _:;("1/-1'0) 

£ttO)-ftl1:nO)nfi~il:;, :®IJJttf-l--eJti!i'J1,HtGn--o,,Q, 

--=.t~!M=1~~T0YtWruJAJ"1/-l--il:;~f:tt~nQo 

[0011J *-jelJJ(J)-ftl10)tff~Lv •~;fiHcJ::nf:f .. wJic:®IJJtt;f-5.\-il:;, ~1!:i&fiS~tt~*-ii""Qffi: 

itlitM~~1tffln~ti~Gtct00 

*55IJJO)-ftl10)tff ~L,t, ·~~~cJ::;f-1,f:f .. wJIB:®IJJttls.\-il:;._ wJfcSJZ:f:S=€f~O)-=€f~~,c 
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riilfff~tl, --Ct, 'Qo 

[0012] . *;eij)=J O)ftt!(l)~;j$.JH;:J::tt,f'i ~ 

'1/-}~0) £tt c, ri¥<£tt 0)-:150) ffiH;:%pjt~ ti., tc. v 1/ ;;;(=tf~ba:--frm ;t tc.ffi 1 {Fm friJ v · 

✓.:::z-t1/---:-- t-c, · 

1/-r-~0)£if,:;f c, ~£;f,:;f O) _::. :15 0) mi,;:% pjt~ h, tc. v 1/ Xt~c~,frm ;t tc.ffi 2iFru friJ v 

::,,, ;:;(1/- t-c~fiffi :t, 

1/ ;(1/--:- }.-0) £tt O)ftt!jj" 0) mi ~ ;::%j friJ T Q J:: 5 , ;: Fit! tit~ ti.,, lW~Bffi 1 :to J:: Vffi 2 {Fm friJ v 

~ ;:<1/- r-0) rFli ,;: ml1Jft~t•1!lt!11::J1:ffl n~ &.)Q" , f::J:li!i ~·t1:;f.JL -=f 7J~ 3'E~~n --c" 'Q.. · 

::.c ~~~ t:T Q :YtiFru friJ 1/- t-?J~~~~ tt,Qo 

[ 0013] *% @J=J O)ftt! 0) tlt ~L,v '~~ ,;:J:tl, f'j:, lW~BffllttMc:!Mf#jHjy! 1t 't:l:ffl n~ 0) ftB :17T$ 7,J~, 

ffi2{FmfriJv1/;:;;(1/--..:. }--O)v1/;;;(tf~O))ffi:l7r$J::VO. 05Q/.J::~<filtJt~tt, --Cv 'Qo . . . . 

[0014] *;elf:)O)ftt!O)~~l;:J::tt,f'i" 

V-t-~ 0) £tt c .. i¥<£f:;f 0)-:15 0) mi f ;:% pjt~ ti., tc.ffi 1 v 1/ ;(:g~ c ~fjffi :ttc. {Fm friJ v 

1/ ;:(1/--l--t:, 

~:Yem friJ v-r-O)ftt!::iJ Cl) mi ,;:M friJ 1..,, --Cffii:HI: ~ti., tc.:fJ.t1M(1/- t-c, 

ruJ~B:Yt iFru ffil V-H;: M friJ T Q M~B:fJ.tlM(V'-:- r-0) mi , ;: filt ,t Gtt, tc.ffl n~ ~Cl) ffi 2 v 1/ 

;;<'t~c, ~• :t, 

1W~B£if,:;fO)ftt!jj"O) mi cffi2v1/A':tf~cO)rFI, ,;:, ~ffi2v1/A':tf~~%}1JtL, --Cv 'Qffln~ 

J:: v Jm:i'Jr$?J~o. 05.12J.J:: ~" ,ffln~:o~3'EJ:J!i~n --cv 'Q, 

-::c ~trtft~cT Q :Yem friJ v-t-:o~~~~ tt,Qo 

[0015J *;elf:JO)ftt!O)t{J~Lv -~~{;:J::t1A'i, fill~ffi1 v1/A't~:o~ .. snz?'°1Jffiaut~ntd~1m 

~·ft.J%0)fl~O)tt~7°YA'.b.ipGf~V .. 1W~Bffi2v1/A'if~7,J~, :gft?'°JJffiaut~ntdtrim~ 

IIJ~O)fl~O)tt~v1/A'n~Gf~V .. M~Btt~v1/A'~::J: .. M~Bt±~7°Y;:(Acu[:3'el,,--C 

filUtQJ::5 ,;:i!fil~~tt, --Ct, 'Qo 

[0016] . *;elf:)O)ftt!O)~~f;:J::tU'i, 

· v-t-~0)£ttc .. ri¥<£f:;t0)-:1JO)mif;:%}1Jt~tt,tc.v1/A'$c~1ifi:ttc.imfnJv1/A' 

1/-t-t .. 
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-ftmitJ~Mic.£1-1<l)fm73<l)rm,c~f9!1rt-.:OJ::5,ctc.1it~tLtc~tam~!lwt .. 

wJiB~ tam~!lw <l)fmftmi f ;:~~~tL .. M~£tt <l)fm:tf <l) rm ,cM riU T .:0 J:: 5 ,cti:Hi:~ 

- ------- ----tbtc.tJt-1tJc--Y-l-~"-ffil-;z;.~-v-':0, ---- -- -

~i!:::a-~~i!::T .:0 JGWm fAJ 1/-J--iJl~{tt~:(LQ0 

[ oo 11J *56 oo ®fm<l) tc=r ~ L-v , tm#tHcJ:::n f'i'.. wJttc.~tam~!lw <l)fmftlmtil.. 1Wictt1tJcv---+ 

,c~OOttf-1-~Jltl:>1-t~tGtL -Cv ':0o 

*5600<l)fm<l)tf.f~L-v ,fm~iCJ::tl,f-;f, WJ'itcffil V✓;;(®iJ~~rm-=.ftJ%<l)ltiJt7°9 

. .:::(A$ 't"&> l:J , ~ltiJt7°!J ;;(A® <l) ]]I ftJ ii~ 60° J21-l:: 150 ° J2J-rt' &>.:Oo 

[001sJ *5600(/)fm<l)tl=f ~L-v ,fm~lcJ::n,'f' .. 1Wicffi2v✓;;(®ti~ .. ~rmWiJtiJ~ .. -=.ftJ%<1) 

]]Itf~:a-W ffil-0 tc%iJt't"&>.:OltiJt7°!J.:::<'A ® -c:c;b l:J .. wJfc-=. ftJ %<1) ]]I ftJ iJ~60° J21-l:: 1 

50° w. r'1:'&>9o 

[ oo 19 J *56 00 <l)fm <l) tm~ ,cJ::tLf'i' .. 

V-}-iJt<l)£;j-;f t .. ~£*,1<l)~jj<l)rmf;:%pjt~;ntcv✓.:::<'®t:a-ffiI;;tt;:.WrafiiJv✓;( 

V-ri!::, 

WJffi:,~fAJV✓A'1/-}-<1)£;pf<l)fm73<l)ffij,c%jfiij'""9'9J:::j,cji3iif~tLtc:fJ.t~V-l-t 

... ;;t .. 

~tt1tJc1/-1--ti~ .. lW'itcWm riU v 1/X v- r(/) £tt <l)fm1f <l) rm t 1Wtc.ttmcv-t-t <l) r"'i 

,qttt5( a~ ,etc. ii:~ tL tc f!!i! 1tf&fi!i.fM~ :a-tr-t-.:O~IY:I •~fflliJftliJcM~f!!i! 1tffl H~tf~ ,cJ:: -0 

-c .. 1Wttc~riU~V-l-<l)fm73<l)rmn:.GJiJftrF1iL-tWc.iit~n -cv ,:o .. 
~t :a-~lici!::T .:0 .3/GWm riU V-1--iJ~~,f;tt~ tL.:Oo 

[0020] *5600<l)fm<l)'fm~,cJ::ni'i' .. 

v___:. rtJt<l) £tt t .. ~£tt <l)-1f 0) rm ,cs1E,;uwa ii:~ n tc:::: JEJ tttJt7°!1 ;;(AtJ :.Gti:. :o 
ffi], V ✓;;(®t :a-fim:fc.tcffil Wm fr:il k~;;(V·-:--+i!::, 

V-}-iJt<l)£;f-;tt, ~£;pf<l)-1,<l)rm,cs1E,rUWc.ii:~tLtc-=.ftJltiJt7°9::itAiJ=-t°:::JfJ:.9 

ffi 2 v :-,, .:::<'® t :a--Om ;;t tcffi 2 Wm riU v :-,, ;;(V-l-t.. :a-f;ffi ;;t .. 

wJfc.ffil WmfAJV✓A'V-l-tffi2fflfA]v1/XV--+tiJ~ .. lWfc.ffil V✓A'tf~iJ~, lWfcffi 

2v:-,,;;(®tmI.xL--Cl!fCF.:OJ::5 ,cWc.ii:~tL .. ~G,c, 1W'itcffi2WmfiiJv:-,,A'V-l-<l)£;pf 

<l)wJicffi2v:-,,;;(tf~tf;;tBtM1JllJ<l) mi,;:~ itt°::JtLtc~IY:lttl$1-,cJ::.:oti!i~ Ji ,c .. lWic.ffi 
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1 iFm rfir1,.,-1/ ;<'1/-J--0) m 1 v 1/ ;;zttm 0) 96~ii:~:lif!~~ ttQ ::..~ t;:J:: 0 tM~c.ffi 1 iFm 1AJ v 1/ 

A-1/-l--~ffi2Wm!A]V1/A'1/-l--bo~-~ft~ti tv'Q3/6Wru1AJ1/-l---C-&.:>0t' 

Mic.ffi 1 v 1/ A'ttB:toJ:: Vffi 2v 1/ ;;(~O) l7'J 0) 7k ~lr if rr-U :a::-ffiU~T Q v 1/A'tfBO) 

ffifiJ:a::-X, Mic.ffil v1/A'ttlS:t3J::Vffi2v1//2,ttBO)l7'JO)~IT[ffi.lfifrr-U:a::-ffiU~TQV1/ 

A-~O)ffifiJ:a::-Y~L,tct~, ric. (1) ~il'.\G (3) ~7.l~~tc~tiQ, 

10° <x< 150° • • • (1) 

70° <y< 130° ••• (2) 

195~ <x+Y<255° • • • (3) 

::.t:a::-tr#~~T0 3/GiFm rr-U1/- 1-- il~~{!t~tL00 

[ 0021] *96 00 O){t!!O) m1~H;:J::ttf:f, 

1/-J--~0)£;f:,t ~-- ~£;f,;;j"O)-jrO)ffij,;:%Jvt~tLtcffil v1/A'ttBt:a::-.frm:ztcffil Wm . 

IA]v1/A·1/-l--~~ 1/-}-~0)£;f:,t.~, ~£1,10)-jrO)ffii,;:%Jvt~tL:$'i;rqM,;:5¥:l:EttB:a::­

f-fTQffi2v1/A,#B~:a::-ffi:i:ztcffi2Wrurr-Uv1/A,1/-r~~{i;;t, wJ~c.ffil Wmfr-Uv1/A,1/ 

- f--0) v1/ A'tfBO) 5¥:f:E ttB ~ .. WJ~c.ffi2Wm IAJ v 1/A_1/_ }--0) £;f,;;j"O)ft!!if 0) mi til~ .. ~00 

;t.;;tf~t-~i!i~f-titi::>ti tv '0::.~:a::-tt-1~tT03/GiFmlAJ1/'-7-l--O)~mifrftt'&.:>0t .. 

Mic.ffi 1 iFm IAJ v 1/ A-1/- J--0) £tr O)ft!!if 0) 00, M~c.ffi 2Wm IAJ v 1/ ;<'1/- J--0) ffi 2v 1/ 

A-~0)·5:JL:l:EttB, ~td'i, wJ~c.ffil iFrurr-Uv1/A,1/-J--0)£;f:,10){t!!i,O)ffij:t3J::VwJ~c.ffi2 

{Fm rr-U v 1/A_1/_ r-O)ffi 2v 1/ A'tfBO) 5¥:1:E iB ,;:~OO ;f.;;t;t-~,;:J::6fi!i~ Ji :a::-%mT 07' To/ 

7°~ .. 

Mffc.ffil Wm IAJ v1/A·1/-J--0)£;f,;;J-O)ft!!i,O) 00 t;:Mtc.ffi21Fm IA]v1/ A-1/-J--0)1\ff 2v 

· 1/A'tfB0)5:JL:l:EttB:a::-.tl~!:J---:)it0.7-r--y7°t, ffi:j;t --Cv '0 .. 

::.~:a::-!Wf:~t-t-03'tWm1AJ1/-r-O)~mifr~:6~~~~ti00 

[0022] *95000)ftl10)m1~H;:J::ttf:f, 

1/-Hl7;:0) £,1-;;t ~ .. ~£;f,;;J" O)-i,O) 00 t;:% M~tLtcffiv 1/ A'ttBt:a::-ffi:i :ztc Wm itu v 1/ 

A-1/-r~, -~il~ootc.£f;;J-O)ft!!J50)00';:~~~tLtc~~ff4:m~t, ooti:.~~1'14:m 

~ O)ft!!~ ic:x~~ ti, M~B£tt O)ftl1if 0) 00 t;: %J-IAJ T 0 J::? ,;:wa tfi~ ti td=;t~1/-r 

~-- ffi:i ;t tv '0Y61Fm1AJ1/-J--O)~m.1.fr~t-db0 t .. 

M~c.~~1'14:m~O)ft!!~t;:, f!!J!ft~fi!i~•~O)db0~00~;,tf~f;:J::0:-¥i!i.ji:a::-%J1X:T 
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Q.A 7o/~~' 

. Mic.:JJti't-v-t-~ Mta ~ ~ffim~ O)ttf!frMH;:Jlfl EEL,, Mia Wm IAJ i; 1/ ;<'~-1--t:JJti!t: . 

------------v-t--{tJl.!."t%--ii:-~:ATo/Yt:~--Omtc .. ,r,-'5-~-·------- -----------------------------

=.t:a:.-!M":tll:T -'5 JtWm IPJ v-r-O)~m::.o~iJ~iJ!1lt~tL-'5o 

[ 002 3 J *'.96 gJ=J O)ft!! 0) m;f~JH;:.J:ttAi', 

:JJti!t:V-J--t .. V- J--~O) £tt t~£tt 0)-::.o ®rm~;:.% mt~ ntcJ/ 1/ ;(tfB l: :a:-1=fT 

0Wm IP] v 1/ ;(V-r-t :a:.-fim ic.fc)'t;Wru·IPJ V-J--0) ~m::O~ --C:£V.>-6 --C .. 

Mic. Wm IPJ v 1/ ;<'v-J--0) £tt O)ft!!jj 0) rm~;:. .. fl!@ 1~:f&t~•'t!:E 0) £V.>-'5:®gJ=Jttf5J-:a:.-Fo/ r­

~~td:t.7. r-7-17°~0),,. ~:?7.:___ 1/-e'~::ffiT-'5.7.-ro/ 7° t, 

·filJfc.WmlPJv1/.7tV-r-0)£,t,;tO)ftl!,jjO)ffijtMic.:JJti!t:V-J--O)-jjO)ffijc!:=~:m~ .. wJ 

ta Wm IPJv 1/ ?tv--+ t:JJti!cv- t-t ~ Jli!i ':J t%--ii:--'5.7. To/ 7° t .. -Om ;t tv '0, 

=-t~%:~ti""0YGWm1PJv--:- r-O)~m::.or~t~iJ!1Jt~n00 

:96 gJ:] (J)tj] * 
[0024] *55gJ=j ,;:.J::tL,fi', ~miJ~~Jb-e'£V.>':J .. 1Jf:*O)~~O)V-}--O)~ru§~Jfft~fim ic.tc, 7~ 

~TVfc:tt!'~;:.~}jt~tL,-'5}}:}JJ3tbti!fffft.J!t-1:ttO)imJ::.O~nM.iJET-'5J'GWmlPJ·V-r-il~iJ!{Jt~ 

n-'5o 

:96 gJ:J ~ ~1/m-tQ t-.:. "?iJ O)loc .l5l O)~-m 

[0025] .121. r' ~1--t~rm~~JfflL, --C*55gJ=jO)~nm%~~;:.01,, ,--c~iru~;:.mgJ=ji""-'5o 

~f\ *55gJ=jO)ffifO)~nm%mO)J'GWmrAJV-r-lO~;:.01,,,--cmgJ=J't"-'5o ~1 (a) l:t, 

*~nmm~O)J'GWm1PJv-1---1O0)m:i:ta1-Jtc:tffi~1¥Jtc:t!$rrm~-e(V,}t:J, ~1 (b) ~:t .. ~1 < 

a) O)b-b{(jijl~;:.7{}--:::,fcm:i:ta'-Jtc:t!$rffij~-e£V.>00 ~2fi, J'GWmrAJV-l--1O~7~a~*JF~ 

fit 0),,.~o/'77-11--- ~::JJ1.3j. ~1v tt~~~JF't"m:i:ta'-Jtct!$Trm ~ -elV.>00 

[ 0026] )'{;Wm IPJ v- t-1 o f:t, :fiE*O) I«T7.f:i:t.? { iJ§:f?f-~t:15f!ffl ~h tv ,~tft~7 --r iCL.:f-3 . 

J::V:1'!J;<'AV-t-.~-f;$:1tL,fcJ'GWmrAJV-t--e-£V.>{)o ::O)J'GWm1PJV-1'lOf:t, ~2~;: 

· ~6n --Cv '0J::5 t;:., ,,.~o/~7-1r-217'l-e', ~3fJJtli2.fit~tL,tc~~O)~~ffi~~O){(jijl~)'t; 

tJffi4t, r~ ~ ~JJ'-~ 6 t 0) r,,m;:.t,2. fit~ n, {{jijl~J'GtJffi2tP~ 1:1:u1t-t" 0 * ~tti!t:v-1--s t!:: 

:Jt t;:. :JJti!c • iFm IPJ ~-ii:-, r~ ~ ~JF~ 6 ,;::1$J- ,;:Jffl¾J-2$-tl:--'5~1.il§~ 1=fT-'5o 

[0027] )'t;WrurAJV-t-1O,:t, ~H;:.7]'~tl, --Cv '0J:::H;:, ffil0.)V-r--e£V.>0~::.ot1:v1/;;(v 
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· ....:..l--14t, jf!2(7)V,-J-,;--eJb97°!JXAv~ l--12t, :a-,f;ffi?t. -Ct, '9a 

7"!J;7':.'Av-J--12f:t, IJZ:lilt.tv-J--!fjt0)£#t~·16t, £if-:f$160)--J5(7)ffii (~ffii) 

. · ~;::~~ljj!j2,ifi~:h,fc~~O)ft~7°!J;/:.'A$18t:a--frm?t. -Ct, '9a fi:~7°!) ;/:.'At~ 18fi, 

1JJf~~;::~ffiit¥frtJ:¥:l:St~1sa:a-~TGfr%0)1tfrffii%~1r'~L, tv '9a ~tc, tr% 

~'i" JJi fi!Jii:i 60° Wd:: 150° W. T (7):::: fiiJ %0) JJit~:a-W ~ I& ?tcW~ :a-~T90) iJ~ ~f 

~l,t, 'o £ttt~l6tfi:~7°!J;/:.'At~l8f'i~g}=);f-:;f;f.S}--C-%JJx:~:h,-(l,,go 

[0028] £;f-:;f$16f'i, (~?7) 7 :7!JJvfflH~, 7Jf!J.:JJ-~;t-J--fflH~, PETfflH~, 7F!JA"TvY 

· fflH~, ASfflHij (7 :7!)p;::.J--!J;v-.ATVY:;tl:.m:-€i-fflH~), 7F!J.?.tv7-1YfflH~f,t~'O)~ 

g}=)fflH~0)7-11vA--C-%JJx:~:h, -Ct, •90)iJ~~f~l,t,•o ~tc, ~gJ=JfflH~lf' {;::~~*&.)9v • 

f'i~~* ( 7F!J -y-1:::'' "-;/:.') 0)3J.tfJc1ilJ :a-'ei"~~ --lttc:J'tJ1.tfMd~ 0) &.)Q 7 -11v A:a-ffl v , -C 

b.fs!. v 'a 
[0029] · ~tc, tt~7°!J;/:.'At~18f'i, JH:i$r$iJt1. 50,...,_,,1. 54ffl~O), (~?7)7:7!Jv-l--* 

n!i'~.:r.;t;v::r-~fill!{~'~*].}Jx:~~O)·fi!r'~.:r.;t;v~-~fill!{~~'c'%'3X:~:h, --Ct, •gO) 

. iJ~~f ~Gt, 'a (~?7) 7 :7!)v-I--*n!i'~.:r.;t1v=r-~fil1!1~•~*Jl'3X:~t l, ti:t, {Vtl?t.f:f, 

7F!J.:r.A7'° 1v (~?1) 7:7!Jv-J--, .:r.7F=t-v (~?7) 7 :7!Jv-J--, 17v::$1Y (~?7) 7 :7!Jv-J-­

~O) (~?7) 7 :7!Jv-I--*fflHij~iJ~~HfGn9a 

[0030] fi:~7°!J;/:.'At~18(7)}Jj[~f'i5,...,_,,500 µ m&~, l:::0 o/"Tf'i5,...,_,,500 µ niffl~tf9;:.t 

i)t~f~l,t,•o l:::0 o/Tf'i, 10;..___,100 µ miJtJ::btff~L,<, 10,-.,.,,50 µ miJ~~G~;::~f~l_,t,,o 

[0031] ft~7°!J;/:.'At~l8~;::f~?t.-C, ~P-fs:--C-7v;t1vvY;:/:.':a-ffiJJx:T9J::5f.t[1!]8%~, ~ 

ffii~¥P1%6?.)9v"f'i~ffii~*fWP1%t.t~O)v1/r=t-:i7-vY;:<'%~, ~%v1/A, 

ffii :a-ffiJJx:f Q J:: 5 ta:%~f.t ~ :a-ffl v , ~b J:: v , o lro-O)fJU~~tc f:ttj-f~O)W~ :a-W2. ii': t., 

-Cb, ~f,tgf1i~~td'i-tf~(7)%~:a-W2.ifit., tbJ::v 'a 

[0032] *~:Mi!W~--C-f'i, YtiFm[r3]v-J--1oiJtttfk•iFmfrll~--li-91{;0).~0)~T:a-¥tlffiUf9 

tcrh, ¥:f:E$18aO)~jiJ~:- fi:~7°!J;/:.'At~l80)W2,~Ul:::0 o/"TO)l0%W. Ti;::~i:E~:h, ~ 

V '9a -fJtl;zf-;f, JJifiiJ 90° O)ft~7°!J;/:.'Al8:a-l:::0 o/T50 µ --C-j!j2.;57IJf9ffiJjJt'c'f'J:, ¥:1:E 

$18a(7)~i~¾05 µ l;:::.~~i-gt, f~~"jjfrllO)-~~Tf'i*~5%t:f.t9a 

[0033] · ~h'~V✓A'v-J--14f'i ... ~g}=);j;,1;{S}--C-ffiJJx:~htc2¥-f:Ef,tv-J--~0)£ttt~2ot, 

~g}=);f-;f;f-5}~%JJx:~:h,tcu[~~l ,..,_,20 µ, m(7)$~(7)Jt:ft-=f-22t~iim?t. -Cv•ga ;f.1L~22 
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ft, £1%tt~ 20<7)-Jr <7) 1m < * 1m) :£:~ ~;:111e-IDJi: rFli 1!W< r:ia1u~n, ~ oo t.t,.,. ~-11/ 7' .. 24 -e­

£;t.:t~ 20©-Jr <J) ffii <*ffii) ~;:~~~n -cv \90 

[ 0034] · · , £;fi;t~20 f'i~·-(-:)·:?"}rl7!J/vW n~~~!J fJ-~-;:t--t-W·n~ ~ PE'FWJ1~, -~!).7-':rv1/ ····· 

wn~, AsWn~ (7 :7!)O.::::.t-!J/v-.ATV1/3t-!f!15'Wn~), ~!);t-v7..{1/;tti)}if.tc!::<7)~ 

oown~<7)7 -{ Jv.A --r:-Wfflt~n -Clt \9<J)i,~J:v \0 ~tc, ~oownig:i ~;:1!W~*lV>9V \fj:ff 

~* (~!J""'<'-1:::''-A') <J)R&iJ(1flJ~ff~--l±"tc%:ll.&i!C'~<J)£V>97-{ 1vA1I::ffl1t \-Cl>~ 

[0035] ;f;1i:-=f22J'i, (,):?") 7 :791vWni, MSWni (,):?":79Jv-.7.':rv1/3t-llf€1-WJ1~), ~9.7. 

':rv1/;tti)}~ ... V!J:::1-✓wn~, ?V:?"1/ffl)j~, .:r..7.j:;:\=-VWJ1~, ~9.::t"v7-{1/;tti)}i, -'"'✓ 

'/ -!f'7--r~✓-,)7~1/-*1v.A71vrt:FWJ1it.tc!::--r:-Wfflt~n -Cv \9<7)t,1.t(=f~L-v \0 

*~:nm:m~--r:-f'i .. ~ -=r:-2 2 f'i~f,1(~-e-£V.)9 l]1 ... -t <J)fli!<J)W~, -wu ~ r£ffi fIJ w~ < =:; Y 

. 1:::.,-~-1vW~)--r:-1bJ:v \0 

[0036] *~nmW~--r:-f'i, l1l-=f22<7)~f'i-. t:0 -:7~.1-=f~~;::%J-L-t$-5tik (7 .. 0-Ft.t)~.1-=f 

~5t::fff t~n -Cv \Qo L-tr~l..f.ttJ1G, l:ft-=f22f'i ... ~t,171/:?1"'.At.t~~<J)~<J);f.1l-=fiJ::.G 

ffilfflt~n tv \-cl> ... ~t,1$-d'.)9v \f'i~~O)$'.)j'ik;f.1l-=f~ < V-'7-7°t.tf:ft-=f~'.)j'::ffi) 

1f.:tif Q)J.1l -=f tJ ::.Gffil lit~ n -cv \91b <7) --r:-tV>-0 tl> J: v \ 0 

[0037] !Wi=JE:~ *<J)ik!L • .&i-t ~;:J:Q~B, --=t:-7v~, ~ ,=:f lWJ ±<7).7. T -1o/:?f-: ✓ :7., Oli!i~---:>~) 

~<7) rA~~ 1i: @Iirf T Q tc 6b, ~.1-=f 2 2<7)~ fj: .. J1;: < '.)j' ::m~td'J:71/ ::$1' A -e}b9 <7) t,1 tl=f ~L-

[0038] ::_<J)~jr•~V✓A'V- r-14f'i, ffi!Bfft.l 1i:Wlll~TQ~Hl§1f.:ffT9o ~1r·IIl:v1/A'V-

r-14~;:fj:, :11.&ik~fjl§t,1&,~'1."'f'if.tv \tc6b .. ~ -=r-22:toJ:V,.,.~--11/?7''24<7) ftiHfi$nf'i 

llle-~L-< .. -Wtl~J:f .. ~1. 5';:filt'.JE:~n tv \90 

[0039] · -*~1iti!W~(l)J1G{Frafffl~--;. .. ,.,..r-1O-:-Cf'i, 7°!JA'A1/..,.....~l2<7)t}:~7"!.t::(Af~18<7)IjZ-:l:S 

~18ai1~ .. ~jrflv1/A'V-r-14<7)£,fi;tf~20<7)flgjr<J)ffij (~ffij) ~;:, *5~jflj (@;;r---l±" 

f) ~;:J:0-C~~~n, 7!JA'A.V~r-12iJ1~1JttV✓A'V-r-14t--t$:1t~n -Cv \9 

o t.t:to, *5~1flH'i, tt~7!JA'Af~181f.:ffillitTQWJ1~tllle-~L-v \filHfi$1i.:ffTQ~ . 

00 f.t*5~1flJ'1:°£V>9o 

[0040] *5~1f1Jl::L-tf'i, 7:79Jv*, ?V:?"1/*, zy;!J.:r..,7.7/v*, .:r..~:\=-V*, V!J:::t1/*t.t 
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~O)Jti!i~tilJ~:S\t ,J-;t~~~Jil~~ffl~h.:Sa li!i~~J~.:Sv ,f;t~~~JO);f:liffil:L -o-t, 

*v1'~1vt-*~ M~J*, BU;t;~ (~H!Y!{t;, ~51-~~ffl?-~t.t~{c.J::.:Sffi:!iJftli_tl;j~W!. 

{t*) t.t~il~~tfGh.:So 

[0041] W!{~~-- ~1!i~tt~~T0*i!i~~Jn~ .. J::".Jt<f~Lv 'o fil{!{t;~ .. Jli!i".J~bit~O)fEjJ ,;: 

J::".Jli!i~~Jil~~%-t".:S;:.t~~ll::--c:~ .. ~G,;:Jli!i".J~itP~fC,vi5~~J~~:1'!J;;;(A0)96fr#ti 

. · if~O)f~f4 ffiH;:j~n, --e-c 9f;fr#ti:tfl5~*i!i~~J 9:q;:tlJ!f~~ it-CL ~5 ;:_t nV.t<, J'c#aq!f~ 

'ti.n~ * JET 0 tc'eiJ--c:~00 

[0042] ~GR:, W!{t;~3¥i!i~'t1:~~T.:Sfflf1!11i5cM~1iY!{t;fflflijiJ~Gt.t0:®00fflflijn~tlf~Lt,, 

o ~ 51-~& Vffl ?-~t.t ~ O)fflfill1i5c!t~ {;:J:: ".J filt! {t;'t" 03¥15 ~~H't, ;J. ~'ti.~ W 0) iJt 

=ff!(~;fJ:iJf~U't".:S;:.tn~--e~, ~G{;:~51-~~0\t ,i-tffl?-~~Jffl!-t-t".:S~ii':n~::i✓ j~:7J-­

--e ~0~ l:iJ ~G!M~7 -1✓ O)ffilj Pm1t; n~ 1:iJffig--c:~.:SiJ ~G --c:~00 

[0043] tk~;:, *~000)ffi2~:Mff%~0)J'cfflfriJV-1'25{;:0t, ,-cIDlOOT.:So 12g3 (a) rt,* 
~:Mff~~0)3'cfflfriJV-1'250)ffi~aqf,tWfffiji2g--C:~".J .. i2g3 (b) tt, i2g3 (a) O)b-b~ . 

~;:f{}-0 tcffi~aqt,t ~mi 12g--c:~.:So 

3/{;ffl[ri]V- r-25~-t, ffil~:Mff%~0)3'cffl[ri]V-J-. 1otim~,;:, i}ti!(7,,r JvA:lo~V 

7°!J;;<'AV-f-.~-{2fs:{t;Ltc3/tffl[ri]V-f-.--C:~00 

[0044] !2g3~;:;,-:r-~tl., -Ct, ,;sJ::5(;:, *~Mff%~0)J'cffl[ri]V-l--25~'i .. ffilO)V-l----C:~0:1' 

!J :7.'A ~-t-26t .. m20)v-1----e~_:s:70.A :1'!J :7.'Av-i--2stn~J1.~".J~:b~ntd1t~ 

~~L-ct,,,:so 

[0045] 7°!J?::'AV-J--26~'i .. ~:f:13f,tV-Hl;k::0)£;f:;ttfB3Ol:, £1ttf~3O0)-7.JO)mi (~mi) 

,;:~?71Ji!filii':~ntc1il[~O)f.±~7°!JXAtfB32l:~1im:z -C\t '00 £;j,::ftf!53Ol:t±~:1'!J:7.' 

Aif~32f'i:®OO;f:;t;f-SJ---c:mJvt~n, -Ct, '00 t±~7°!J:7.'AifB32f'i, ~?ilJrJi2.-~ntcWTOO=: 

ft.J %0)1il[~O)f.±~7°!J :7.'AiJ~Gt.t".J .. ± f ;:~ @[75 friJ O)mifft.J ~ iflniff't" 00 tt~7°!J :7.' 

Aif~320)]][ft.J~± .. 60----.,150° O){jmlfflr-Jn~t<:r~L<, *~MtH~~--C:~'t9O° {;:~JE~ 

tl.,-C\t'Qo 

£;j,:;ftf~3O:loJ:Vt±~:1'!J:7.'AtfB32~± .. -th:th, J::icffil~:Mff~~O)J'cffl~V­

J--O)~;f:,ftf~ttt~:1'!J:7.'AtfBl:IRJ~O);f:,f;j-SJ---c:%Jvt~n, -c1.,,_:so 

[0046] rx,;: .. :7PA7°!J:7.'AV-l--280)mJvt~IDlOOT.:So 12g4 (a) I±, :7P7-7°!J:7.'AV-J--2 
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80)-ifB?t0)¥im~--C-~'J .. ~4 (b) f'i~4 (a) O)b-bilH;:fi}-0t;:.m:itaf.)fc(lJrim~ .. 

~4 (c) f'i~4 (a) O)c-c-~;:fi}-0t;:.m:itB'3fc(lJrjm~--C-£>'J, ~4 (d) ~'j:~4·(a) O)d­

. d-~t:fS0f;:_~~a-9t~Wrim~--C-tb'J:;: ~4 (eH'i~4 fa}®e~-e-~t:f,a-::>f;:_~~El'3f~-· 

Wrim ~ --C-£>-750 

[0047] ~3~;:/J'-~h,-Cv ,,75J:5 ~;:, :7PA7°!J;;(AV-r-28f'i, ¥:l:Sfc(V-J--~0)£t-fifB33.t 

, £t-firB330)c-jj"O) im ~;:lfJift~h,f;:_7°!J;;(AtfB34.!::1riim ~-Cv ,-750 ~ 3.&. V~4~;:JT­

~ ti., -Cv ,-75 J: 5 ';:, 7"!J ;;(A ifB34 fi, ffi:15 fPJ (ffiim 7k ¥ :15 fPJ) 79 ;;(AO) ]Ji 1EJ iJ~ 120 ~ 

, J: "F:15 fPJ (ffiim ~ jajj" fPJ) 0) 7°!.J :A'A ]Ji 1EJ.iJ~ 110 ~ 0)7°!) :A'A ifB--C-£>-750 

· *~1ft!!%~0):707'7°!J:A'AV-1'28-Z:f'i, J: °F:tffAJ (ffiim~1a:151AJ) ~;:M;t},75Ip.fB 

0).96gfrnf;:¥:f:SifB34aiJ~%Ji,lt~tt., -Cv ,-750 

£#tfB33;}.3 J: V7"!J :A'A tfB 34't, -t tl,.:Ctl,, J: ~ffi 1 ~1ft!!~~O) J't,f,m fPJ v- J--0) 

£#tfB;}.3J: Vtt~7°!J :A'At IWJ~O)#f-l---C-%fflt~tl, -Cv ,-750 

[0048] *~1ft!!%~0):7P7'7!J:A'AV-1'28--C-f'i, 7°!J;;(AtfBO)Jk¥:tffPJ.t~jajj"[A]0)7° 

!J:A'Al:::0 o/T Jtf'j:1: 3--C,~Qo Tfc(;r.Jl::>, 7"!J;;(J:,.y-J--260)f_t~7°!J:A'AifB32ZJ~J!£V 

-75:tffAJ.!::IWJc-:tffAJX0)7!J:A'At:.°o/'7"1rll:T-75.!::, 7"!J:A'AV-l--260)f_t~7°!J;;:(AtfB 

32;o~M;V-75:151AJ.t1a3eT-75:15fPJY0)7°!J;;;(Al:::0 o/"TiJ~3.!::fc(,75J:5~;:~J'.E~tl, -Cv ,-750 

*~1ft!!%~--C,f'j:, Jk¥jj"fAJO)l:::0 o/T1t'"35 /1,, ~jajj"[AJO)l:::0 o/T1t'"105 /1, ~;:'.:~}'.EL, -C 

[0049] :7P.7'7°!):A'AV-l--26f'i, 7"!J:A'AifB340)¥:f:StfB34aiJ~7"!):A~AV-l--260)£#W 

300),ffiljj"O)jjj (&iii) l;:*5~1i!J (~JT-irT) i;:J:-0-C~~~tt.,, 7°!J:A'AV-l--26t­

~1t~tt., -Cv ,-750 fc(;f.3, ;fti~1i!H'i, :1'!J;;(AtfB34:{rffi\:JvtT-75fflJJ~t~~L-v 'Jffi1fr,$:{r 

ffT-75:®00 fc(;fti~1i!J--C-£>-75o 

[0050] · :707'7!):A'.b.v-----t-28~;:{-t;;tt, .~5, ~6~~71'-~h -Cv '-75J::5fc(:7P7'7°!J;;(AV-

1'1r ffl v '-CbJ:v 'o 

[0051] ~5 (a) f'i, f-t~,Wtl0):7P.7'7°!):A'AV-l--360)-tfB?t1rJT-Tm:itB'3fc(iJZjm~--C,£> 

'J, ·~5 (b) ''ib-b.,;:fi}-0t;:.m:itB'3fc(lJrjm~-:<:£>'J, ~5 (c) ~'ic-c-~;:fi}-0tc.m 

:itB'3fc( Wrim ~ --C-£>-750 

~5~;:JT-~tL -Cv '-75J:5l;:, :7P7'7"!J;;(AV-l--36f'i, .¥:f:Sfc(V-J--~0)£;f-:t:S:B38.t 
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.. £1-1ifl3380)~1,0)ffij (~ffij) ,;:rJiaifl~ntc7°!J;;:(Aif~40t:{£-{im;t --Clt •::So 7°!J;:(A 

if~40f'i,· £;1,:;fifl3380)~ ffii ,;:, ~ffiiii~"ffit:if *O)flm.@ft] ~~O)~;J-.. 7°9 ;;(A42il~lmt 

rFli1!l°€<WaM~n.:s-::.t{;:J::0--C*!vt~n --Cv 'Qo 43-~1J-..7!);;(A420)%ft!f.H;:f'i .. ~ffii 

t.Ifl.:f-rf~.Ifl.fflif~42ail~W,vt~n, --Clt •.:Sa ,::0)::70,7..7°!JXA1/-r-36,:t, ~U;ttf, ffl~ 

~J~J;:J::0--C~~:a-~{'FG, ,::O)~~:a-1rz:~tG--C{!ieffl-r-75-::.t~;:J::0--C~~~n,.:Slt• 

0 

[0052] *~:bmW~--r:f'i, .Ifl.±S:tf~42ail~ .. 7°!J;;('A1/-r-260)£1:;fifl3300)fti!jf0)ffii (~ffii) 

~C,¥.!i~for!J (~7-0-,±-f) "1:~~~n, .. ::707,.7°!);:('A 1/-r-36il~7°!J ;;('AV-r-26t-{;ifs: 

{!:.:;~tl, --Clt 'Qo 

· [0053] ~6 (a) f'i, 1b5----=:>0){~tff9tl0)::7o,7..7°!J;:(AV,_;_,r-440)-fflH;)-:a-7.0Tm:i:ta'-Jf~.IfZ. 

ffii~'1:3'J~, ~6 (b) f'i~6 (a} O)b-b~{;:fi}0tcm:i:ta'-Jf~~ffii~"1:3'J~, ~6 (c) f'i 

~6 (a) O)c-c,iH;:fi}0tcm:i:ta'-Jt~~ffii~"1:3'J~ .. ~6 (d) f'i~6 (a) O)d-d~';:fi} 

0tcm:i:ta'-]t~~ffii~"1:&J~ .. ~6 (e) ,'i~6 (a) O)e-e~,;:7i}0tcm:i:ta'-Jf~l$fffii~:-C­

&JQ0 

[0054] ~6~;:7-0~:h;--Clt•.:SJ:::H;:, ::7P7.7°!JXA1/-r-44f'i, .Ifl.±Sf~V-}--~0)£*--f:tf~46t 

.. £1:;fifl3460)'-jfO)ffij,;:i'Jiaift~n,tc7°!J;;('Aif~48t:{£-{im;ttt,,,:so ::7P7.7°!J;;;(AV 

-t-44f'i, 1-c:;t"Jf~ (iffiiffii1k.Ifl.1f~) ~;:}IfCP.:SIJiIIJ0)9Gf4m{;:, ijZ±at~48a:{£-{im ;t --Clt ,,:s 

0 

,::O).IfZ.±S:tf~48ail~ .. 7°!);:('AV-r-0)£1:;fif~O)fti!jfO)ffij (;&ffii) ,c¥i5~for!J (~7-0-,±-f 

) ,;:J::0--C~~~n, .. ::707.7°!);:('A1/-r-44il~7°!J;;('AV-J--t-'{;ifs:{!:.:;~n,,:S0 

[0055] *~:bmW~O)jtffiri~V-t---r:,'i .. Jl,~~-€i-b~ntc1/- i--rFli--r: .. q}V-J--0)7°!J;;('Aifl3 

ti~llZ:f-r,;:rJiaifl~n.:st .. -=c-7v~liil~961:.T.:S-::.tti~3'J.:So ,::,O)J::5t~-=c-7vt,1/i0)9e~:{£­

lt15 lI:: T .:S tc lrb , - 1f 0) 1/-J--0) 7"!J ;;('Ai'Jia,r1J c::'\>' -r-:{£-71/ 7',, A, ;:-r .:S iF-.. 3'J .:St, , f 'i-::tr 

0) 1/-1-- , ;:7°!} ;;('A rJic3'U l:::0 

o/ T :a-.. fti!jf 0) 1/-]--0) 7°!J ;;('A i'Jia3'U l:::0 o/7 0) (N + 0 .. 4) ftf 

t~t, ,L, (N +o. 6)ftf (N~'i~~) ,;:IDtJ'ET.:SO)iJ~t{:f-'~l.,,t, 'o 

[0056J ~1::>,;:, ::707.:J°!J;::<'Av-1--2sf;:{~;t--c .. ~7 .. ~s,;:7.0~n, --cv •.:SJ::5f~:707.v1/ 

**~0)::707.7°!J;(A1/-J--:a-fflv •--CbJ::lt 'a 

[0057] ~7 (a) f'i, {~tff:ftl0)::7P7.7°!J;;('AV-l--500)-if~:$t:{£>7.0T.Ifl.ffii~"1:3'J~ .. ~7 (b) 
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7{i-·::>tcffi:iti¥JfceWrmi~-etb~, ~ 7 (d) f'i~ 7 (a) (l)d-di1HC7{i0 tcffi:ita'-JfceWrmi~ 

"'"E~~ ~-~-7-EeH±~T{a}®e-e~ ,~rG-0-tcffi:ita'-.Jfct:Wrmi ~-"'t:WJ·Qa-- --·-·· 

[oo5sJ [%17 ,Li]"~n tl.t \QJ::5 ~c,,, :7PA7°!J ::-<'A-v- r5m'i,,, Ifl-:l:a tcev- r~(7)£ttw~52c: 

"£ttW~52(7)-jf(7)mi~Ci:.ffit~:h,tc7"!J;(A$54.!::t.r-vm:z tlt \Qo ~tc,,, :7PA7°!J;;( 

AV-r 500) 7"!.J ;(AW~ 540) :%f4fiH;: fi" ti.=::;!iJ.f IAJ (Ilrumi 71< Ifl. J.f IAJ) ~;:JJJ; {FQ Ifl.:1:8 tf~ 

54a7J~~pjt~:h, tt, \Q~ 

;:_O)Ifl-;l:8tf~54aif~" 7°!);:(AV-r(7)£.if,f$(7)-fil1jf(7)mi,(~mi) ,cfi!iff~J (~7.1"-li"T 

) ~;:J::0--C~}f~:h, ... :7PA7°!J;;(AV-r507J!7°!JA'A.V-r.!::-f:.$:{~~:h,Qo 

[0059] ~8 (a) f'i ... f-twf¥tl(7):7PA7°!JA'AV-r56(7)-$:$J'i,r7.I"TifZ.mi~-etb" ... ~8 (b) 

f'i~8 (a) (l)b-b~J;:7{i0tcffi:ita'-JfceWrmi~-eao" ... ~8 (c) f'i~8 (a) O)c-c~~;: 

iG0tcffi:i:\:a'-JfceWrmi~-etb"" ~8 (d) i'i~8 (a) (l)d-d~';::fG0tcffi:cta'-Jfct;Wrmi~ 

-etb", ~8 (e) f'j:~8 (a) O)e-e~~;:7{i0tcffi:ita'-JfceWrmi~-e&>Qo . 

[0060] ~8,;:7.1"~:h, tt, \QJ::'J~C .. :7PA7°!JA'AV-r56f'i ... Ifl-:l:13fce-V-r~(7)£.if,f$58.!:: 

"'£tt$58(7)-'-jf(7)mi,cl2.ffit~:h,tc7°!JA'AW~60.!::t.r-Om:z tlt \Qo ~tc ... :7PA7°!JA' 

AV-r56-ef'i .. 7°!JA'A$60(7):$t~~;:,. J:: T7f!AJ (IlrumiJ:: T7f!AJ) ~;:JJJ;{FQifl-:l:8 

$60a7J!~Jjjt~:h, --Ct, \Qo 

;:_O)IfZ.:f:13W~60a7J~ ... 7"!J A'AV-r(7)£.if,ftf~(7)fm,jf (7)mi (~mi) Jcfi!iif~J (~7.1"-li"T 

) ~;:J:: 0 t~}f~:h, .. :70A7°!J A'A V- r567J~7°!J A'A V- r.!::-f:.$:{~~:h,Qo 

[0061] ?x,c ... *5BIJ.)(7)ffi3~;/j&~~0),3/t~IA]V-r62lC--:)l,, \tmlJ.JTQo ~9 (a) f'i .. * 

~Mi!~~(l).3/6~1AJV-r62(7)ffi:ita'-JfceWrmi~--C-ab"" ~9 (b) f'i .. ~9 (a) O)b-b~ 

~;:f{i-0 tcffi:ita'-Jfcel;l;lrmi ~ --C-&>Qo 

[0062] ·c-· ~g~;:7-1"~:h, tt, \QJ::i',f;:,,, *~Mi!~~(l)jt'Uwi!AJV-1'62f'i .. 11Ud.~;b~:h,tcffi1 

:toJ::Vffi2(7)7°!J A'AV-r64 .. 66t.r-vm ;z tt, 'Qo 

ffi1(7)7°!JA'AV-r64f'i, Ifl-:l:13fce-V-}-,~(7)£;j:;;J-tf~68.!::, £.if,f$680)-jjO)mi ( 

~mi) lCMl~tJli:Hl::~:h,tcl$rmi:::J13~(7)~~(7)f.l:~7°!JA'A®70.!::t.r-0m:z tlt•Qo 

tt~7°!JA'A~70(7)]]i-'3 f'i, 60'"'-'150° (7)$BlfflP"J7)!tlf~L,t, \o £tttf~68.!::f:t~7° 

!J;,(AW70f'i, J::iBffil~Mi!~~.!::IRJ~O):®IJ.Jtt:f-1---C-ffll:mt~:h, tv 'Qo 
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