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diffusion sheet 12, the fJISt prism sheet 14, the second prism sheet 16 and the second
diffusion sheet 18 in a thickness of 0.03 to 0.2 g/m”.

*. .- The method of forming a coating film of an aquéous solution of a wéter—éoluble ;
‘antistatic agent and a fluorine surfactant on the light diffusion sheets 12,18 and the prism

sheets 14, 16 is not pa;ticularly! limited. Various methods such as an application

~method using a bruéh a dipping method, a spraying method and an aerosol spraying' "

method may be used Of these an aerosol spraymg method, in parucular an aerosel -

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

preferred because optical properties and appearance can be_mamtamed. . The aerosol

spraying, method provides excellent wetting properties on the surface of light diffusion
sheets 12, 18 and the prism sheets 14, 16. Since particles_ spread into a thin film without
dgglomeration, 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 priém sheets 14, 16 of various surface shapes only by subjecting them to

aerosol spraying. A_known aerosol spraying method is used as the aerosol ‘sprayiﬁg

- method.

The water-soluble antistatic agent to be used is a water-soluble antié_taﬁg agent - .
generally used for preventing electrostatic charge of synthetic resin. Exarﬁples thereof
include cationic: antistatic agent§ such as’ iauryltrimethyla@oﬁium chloride,
stearylnimethyiammonium chloride, lauryldiethanolamine and stearylamine
hydrochloride, anionic antistatic aaents such as diethanolamine alkylphosphate, .
potassmm alkylphosphate and alkylbenzenesulfonate and nonionic antistatic agents such

as polyoxy_ethylene glycol monooleate and polyethylene sorbitan monooleate. Of these,

. cationic antistatic agents arépaxticulaﬂy preferably used. - For.préventing static charge

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
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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perﬂuoroalkylaxmne salts, perfluoroalkyl quaternary ammonium salts,
perfluoroalkylimidazolidine derivatives, perfluoroalkylbetaine, polyoxyethylene .
perfluoroalkylphenol, polyoxyethylene perﬂuoroalkylanune and
perfluoroalkylcarboxylic acid sorbitan ester. ‘

Spec1ﬁc examples of such surfactants include sodium 16- -fluorohexadecyl
carboxylatc perﬂuorooctylcarbo;\yhc acid N,N-diethanolamine, sodium perﬂuorodecyl
phosphate ester, sodium perfluorooctyl phosphate ester, polyoxyethylene sodium
perfluerooctyl phosphate ester, N-polyoxyethylene-N-ethyl perfluorooctylsulfonamide, |
N N—'di(pelyoxyethylene) perfluorooctylsulfonamide, N—polyoxyethylené N- butyl
-perﬂuorodecyisulfonamde N-polyoxyethylene-N-ethyl perﬂuorooctadecylsulfonamlde ‘

- perfluorooctadecyl- N-ethyldzmethylammomum salt,

perfluorododecyltrimethylammonium salt, perfluorooctadecylbetaine, polyoxyethylene

per'ﬂuorooctyl ether, polyoxyethyiene perfluorooctadecenyl ether, polyoxyethylene
perﬂuomhexylannne and perﬂuorododecyl carboxylic ac1d sorbitan ester. These may -
be used alone or in combmatmn of two or more. . A o

The film thickness of the coatin g film conta}mng a water-soluble antlstatlc agent ’
and a fluorine surfactant may be adjusted accordmg to the concentration of the

‘water-soluble antistatic agent and the fluorine surfactant in the aqueous solution or

- coating conditions such as treating time. By adjusting the thickness t0 0.03 t0 0.2 g/m?

‘after drymg, anti-static effects can be given to optical sheets such as dszusmn sheets and
prism sheets.  Further, in the secondary processing in which optical sheets are combined -
by bonding described later, the bonded surface is not separated in usual handling. In

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

- fluorine surfactant produces anti-static effects, and also prevents decrease in the adhesion

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/m?, because not only anti-static effects but also
wettability cannot be obtained when the coating film is thinner than 0.03 g/m?, and also
because optical properties and appearance. are affected'by visible light when the coating
film is thicker than 0.2 g/m?,
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Such a coating film is formed by formjng',y a coating film of an aqueous éc_ﬂution’
containing a water-soluble antista_ﬁc agent and a fluorine surfactant using device for
forming a coating film P, P ... and then drying: Drying may bt; peffo’rmed by a known
‘method such as air drying at room temperaturé, allowing to stand under a predetermined
temperature condition or Sprayihg of warm air.

YAG laser irradiation apparatuses and semiconductor laser madmnon
appa:amses with a wavelength of 355 to 1064 nm and carbon dioxide gas laser
irradiation apparatuses w1th a wavclen0th of 9to 11 um can be used as a laser irradiation
apparatus including the laser head 24. The mode of oscillation may be continuous
oscillation or pulse oscillation, but when welding is almost s1mu1taneously performed

with cuttmg, spotting by pulse oscillation is preferred because appearance upon finish is

good."

The output and the frequency reqmred for performing cutting (cuttmg step) and
Weldmg (joining step) almost simultaneously vary depending on the feed rate-of
materials, the scanmng rate of laser beams and the thickness of matenals ‘Good
welding results are obtained undér conditions of an output.of about 2 to 50 W and a
frequency of about 100 kHz or lower. ) » X

- The laser head 24 is dttached to an X drive robot axis or an XY dnve 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. The
entire laser hiead 24 may be moved depending on the irradiation pattern of laser bean?s,

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.

A known mechanism (aspirator, etc) which sucks in smoke generated upon - -
cutting and welding by the laser head 24 may also be pr0v1ded

Periphery portions of a laminate which are to be cut and joined are 1rrad1ated
with laser beams from the laser head 24 and with moving the irradiation spotat a
constant rate, the periphery of the laminate is cut into a product size, melted and joined.

~ Onthe other hand, the sheet-shaped laminate 34 from which the optical sheet for

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 pmducmg an optlcal sheet for a msplay prowdeb the
following advantages
. 1) Advantage of reducmg scratch defect
- When there are scratches on the upper surface and the lower surface of a lens
sheet (a first prism sheet 14, a second prism sheet 16), they are noticeable due to lens
effect. On the other hand, when scratches are present on the lower sﬁrface ofa
diffusion sheet (a first diffusion sheet 12, a second diffusion sheet 18), tkiey are not
noticeable because iight is ciiffused From these facis, preventief; of scratches on the -
lens sheet leads to reduction of scratch defects Scratc:hes are often generated upon
| handling, after processmg into sheet By combining a lens sheet and a diffusion sheet,

the diffusion sheet serves'as a protective sheet and therefore defects due to scraiches can

be reduced. This effect is pamcularly large in the opucal sheet for a dlsplay 10in the

first embodiment (see Figure 1) and the optlcal sheet for a-display 30 in the- second
embodlment (see Figure 3) in which the lens sheet is not exposed on the surface

Further, by applymg an aqueous solution containing a Water~saluble 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 cnatmg film.
As aresult, defects due to scratches can be reduced. ‘

2) Advantage of _reducmg the number of assembliﬁg stéps

When, fo; example, an optical sheet for a display 10 (see Figure 1) of fche first

embodiment is used in assembling a liquid crystal display device, the number of

‘ éssembling steps is only. one, which is to incorporate the optical sheet for a display 1'0;

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

25

30
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" - first-diffusion sheet = removing the pr‘otectivxé sheet on the.back side of a first lens sheet

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

3) Advantage of saving on protective sheet

22

200702245441 _1_>

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 353 of 836



10

15

20

25

30

ISDOGID: <WC

WO 2007/032454 v PCT/IP2006/318315

" "A protective sheet is often put on both sides of a lens sheet for prevention of
scraiches. The protective sheet is discarded after the lens sheet is assembled and so is
very wasteful. In the present embodiment, the diffusion sheet serves as a protective
sheet and thus helps to save on the protective sheets.

Specifically,-one protecnvc sheet can be reduced in the optical sheet for a
display 40 of the fourth embodiment (see Figure 4) and the optical sheet for'a'display 60
of the sixth embodlment (see Figure 6); two protectwe sheets can be reduced in the
optical sheet for a dlsplay 30 of the third embodiment (see Flgure. 3); three pI‘OtCCtlve
. sh_ee;s can be reduc«f:d in the optical sheet for a display 20 of the second embodiment (see

Figure 2).fand the optical sheet for a display 50 of the fifth émbéd_iméﬁt (see Figure 5);

- and four protective sheets can be reduced in the optical sheet for a display 10 of the first

embodiment (see Figure 1).

4) Advantage of preventing attachment of dust

Surfaces of optical films such as lens sheets and diffusion sheets are easily
electrostatically chargéd in processing steps, and so dust is easily attached thereto. 4
Since such attachment of dust can be prevented, a high quahty optwal sheet for a d1sp1ay
‘in which no dust is included can be obtained.

5 Advantage of i 1mpr0vm0 adhesiveness

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

surfaces i m usual handling during the secondary processing of combining optical sheets .-

E sﬁch as diffusion sheets and prism'sheefs 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 producing an opﬁcalsheet fora displ’ay is now described. -
A-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

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.
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The dispensers 42, 44, 46 each are a feeder which discharges adhesive from the
tip. The dispenser 42 supplies adhesive to the first diffusion sheet 12 to bond the first
diffusion sheet 12 and the first prism sheet 14. The dispenser 44 supphes -adhesive to
the first prism sheet 14 to bond the first prism ‘sheet 14 and the second prism sheet 16.
The dlspenser 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 dlspensers 42, 44 46 bonds sheets

with the aid of heator a catalyst Specifically, general adhesives such as silicon

adhesives, polyurethane adhesxves polyester adhesives, epoxy adhesives, cyanoaerylate .

adheswes and acryhc adhesives can be'used.

Since 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 aboveadheéives,

epoxy adhesives have excellent strength and heat resistance, and therefore are preferably
used. Cyanoecryl'ate adhesives have excellent immediate effects and stren_gth, and
therefore are app}ieeble to efficient preparation of optical sheets for a display.

Polyester adhesives are jnarticulaﬂy preferred because they have excellent strength and-.
processability. ' ’ _ ) ‘ ,

" These a@hesiﬁes are roughly classified into thermosetting adhesiv_eé hot melt
adhesives and Me-cemponent aﬁhesives éccording io bonding ﬁlethods. Preferably,
thermosetﬁng adhesives or hot melt adhesives which enable continuous production are
used. Preferably, the adbesive is applied in a coating thickness.of 05 pm ! to 50 pm
regardiess of which adhesive is used. ) ‘

" A drying device for drying adhesive is preferably pmvided before press rqllers |
G (guide rollers G) at the downstream. ~ The drying device is not particularly;limited,
and examples thereof include known drying methods such as drying with warm air or hof
air and drying with 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.

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, 44,7 46 cuts’
the periphery of the laminate into product size. In the punching press deviée 48, the
blade pierceé through the center of the bonded portion, andthu; cbinpoéite sheets, which .
are punched sheets (optical sheets for a display 10 to 60) all or some of which are bonded
only at the edges can be cbtained. _

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

Flgure 9isa schemanc v1ew of production line for an optlcal sheet for a dlsplay 31

- .applied to the third 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 inéthod and the pfoduc’einﬁ line for an optical sheet for a display.21 of the - -
second'_me_thod (see Figtires 7 and 8), and detailed description thereof is omitted.
. . Inthe pfoduction 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 6ptical sheet
for a display 2i The tape feeders 52, 54, 56 are each a feeder which supphes
double-sided adheswe tape from the tip. S .

The tape feeder 52 supplies double-sided adhesive .‘tape to the surface of the first -
diffusion sheet 12 to adhere the first diffusion sheet 12-and the ﬁrsép‘rism Shefet‘ld{. The .
tape feeder 54'sgpplies double~s§ded adhesive tape to the surface of the first prism sheet

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

supplies double—sxded 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 supphed from the tape feeders 52,54, 56 have :

ddheswe applied to both faces. Highly adhesive acrylic copqum_er resin ¢an be used as

. -the adhesive for tbe doubleﬁsxded adhesive tapé. In addition to this, for example, silicon, -

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,
56 are attached to a umniaxial 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 mechanisﬁ is disposed at the part where the tape feeders 52, 54, 56 are’
fixed. The mechanism is capable of dealing with taping patterns in'diagonéi directions
as well by changing the pdsition éf the tape feeders 52, 54, 56 correép‘ond'mg to thé
feeding rate of the sheet. ‘ o '

A fourth method for pr:oducing'ag optical sheet for a display is now described.

~ Figure 101is a schematic view of production line for an optical sheet for a display 41

. applied to the fourth 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

~display of the first to third methods (see Figure 7 t0 9) and detaﬂed descnptmn thereof is

omitted. . )
In the production line for an optical sheet for a display 41, ultrasonic horns 62,

64, 66 are used instead of the dispensers 42, 44, 46 in the production line for an oﬁtical

" sheet for a - display 21.  The ultrasonic horns 62, 64, 66 are each provided at the

.downstream of press-rollers (guide rollers G).

The ultraspmc horns 62, 64, 66 are a dévice which fuses two or more stacked.
sheets. Specifically, ultrasonic horn 62 fuses the first diffusién‘ sheet 12" and the first
prism sheet 14. The ultrasemc horn 64 fuses the first prism sheet 14 and the second

prism sheet 16. The ultrasomc horn 66 fuses the second pnsm sheet 16 and the second

diffusion sheet 18.

Ultrasomc horns which are moved up and down with an air cylinder or
ultrasomc horns which are moved up and down by a servomotor are conventionally -
Lnown as ultrasonic horns 62, 64, 66 (ulirasonic fusion device). However, any type of

ultrasonic fusion device may be empioyed as long as sheets can be fused by applymc1r

., ultrasopic v1brat10n with applying load to the sheets. -

~ For controlhng 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. However, 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 -
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
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cooled after bonding (fusing) using an air cooling mechanism such as air blowing
according to need. ] ' -

- Afifth methbd for producing &n optical sheet for a display is now describéd. ‘
Figure 11 is a schematic view of production line for an optical sheet for a display 51
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 optlcai sheet for a
display of the first to fourth methods and detailed description thereof is omitted.

: In the productlon line for an optical sheet for a display 51, laser heads 72, 74, 76
are used instead of the ultrasomc horns 62 64, 66 in the producuon hne for an’optical
sheet for.a display 41. The laser heads 72, 74, 76 are each dlsposed at the downstream . -
of press rollers (guide rollers G) as are the ultrasonic horns 62, 64, 66. . ‘

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

: ‘as does the ultrasomc horns 62, 64, 66. Specifically, the laser-head 72 fuses the first

diffusion sheet 12 and the first prism sheet 14.  The laser head 74 fuses the first prism’
sheet 14 and the sscopd prism sheet 16. The laser head 76 fuses the Séco_n‘d prism sheet
16 and the second diffusion sheet 18. » ' |

The laser heads 72, 74, 76 are different from the laser head 24 in the prbduction- ‘
line for an opncal sheet for a dlsplay 11 of Figure 7 (the first method), and are used only
for the joining step. . The cutting step is performed in the punchmv press device 48.
The basic spec:1ﬁcat10n and surroundmg configurations of the laser heads 72,74, 76 are
substantlally the same as those in the first method. _ . ,. ‘

Setting conditions of the laser heads 72, 74, 76 are determined so that the -

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

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

) acc:ordmg to need.
A sixth method for producing an opncal 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
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 .produqtion line for an optica_l sheet
for a display 51. Thé 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.

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

- prism sheet 14, the second pnsm sheet 16 and the second diffusion sheet 18.

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

. optical sheet for a display 11 of Flgure 7 (the first method), and is used only for the

joining step The cutting step is performed in the punching préss device 48.  The basic. -

spemﬁcau;)n 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 portion to be
fused is not -méited down by heat. The portion to be bonded may be cooled' after
bonding (fusing)‘ using an air cooling mechanism such as air leWing according to need.

Figures 13A and 13B illustrate arrangement of shee'ts‘(optiical sheets for a

display 10 to 60} on a plane, which are punched out from a laminate in. thc’first‘ ;ﬁe’thod

Figures 14A and B illustrate arran gcmcnt of sheets (opncal sheets for a display 10 to 60)

* on'a plane, Whlch are punched out from a laminate in the second to sixth methods.

Refemng( to Figure 13A illustrates performing fusing (}ommg step) and

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

- ﬂlustrates performing fusing (joining step) and punching (cutting step) diagonal to the

* transferring direction of a laminate. In the figures, points on the pemphery of sheets that -

are punched out from the laminate indicate fused portions. : _ ‘
Referring to Figure 14 A 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 (joining 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

bonded portions.
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As described above; the present invention can produce a high quality opﬁcal
sheet in a simple method without decrease in the adhesion strength upon bohding optical
sheets when producing an-optical sheet for a display. R '

The present invention also provides the following advahtages.

1) Improvement in product value by cost reduction and thinning

Since rigidity is required for optical sheets used in large qu& crystal TVs
supports whose thickness is about twice the thickness of conventional supports are used:

In contrast, smce the optlcal sheet accordmg to the present invention is a composite of

- sheets, the composﬁe sheet has sufficient rigidity without i increasing the thickness of

each iayer and the thickness of such Iayers can be reduced. ,
2) Improvement in performance by preventmg reduction of converging effect -

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

© treatment is performed on the backside of some products Howeyver, the optical sheet

accordmo to the present invention does not require such treatment, and thus not only
-production cost can be reduced bt also reduction of converging effect due to such matte
ﬁ'eatment can be prevented, and therefore pérformance is improved.

3) Improvement in anu—focgmb properties

~ Since a coatmg film contazmng a water—soluble antlstat1c acent and a ﬂuorme
surfactant is formed on at least the surface of an optical sheet in a thickness of 0.03 to 0.2
g/m?, fogg}ng due to temperature change is significantly 1mpr0v_ed when the optical sheet
for a display of the present invention is used in a backlight unit of a liquid crys%:al display =
+device. V J

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

* . present invention have been described above, but.the present invention is not limited to

-25 * -.the above embodiments 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
embodiments either, and for example, protective sheets can be stacked on the top and the

bottom surfaces.
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‘Furthf_:r,.alth()ugh aﬁ 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 optical sheet for a display in these embodiments, embodiments in which the soiution
‘is applied in the production of a prism sheet ot a diffusion sheet can also be applied.

Such configurations function in the same way as in the present embodnnents and
produce similar effects.

[Method for packacrmg optxcal sheet for display]-

. The method for packagmg an optical sheet for a display descnbed above is now

described with reference to Flgures 17A to 17D. Figures 17A to 17D show a procedure

of deaerauon packaomc in which optlcal sheets for a display which are bundled in a
predetermined number to be packaged (hereinafter a "bundle") are packaged with
deaerating (pressure reduction}.- ' ) . A
The optical sheet for a display to be packaged through the method islngt limited
to the optical sﬁeets for a display produced by the above-described methods. The
bundles as used h:rei;i include not only optical sheets for a display joined a’i,one Or more
parts shown in Figure 1 to Figure 6, but also combination of a'light‘_diffusion-sheet and a
prism sheet thch are not bonded and are bundled in an order to be installed in a
.backlight unit. ' . . '
Confi guratlons of light dszusmn sheets and prism sheets to which the packaging .
method shown in- thls embodiment can be suitably applied include (1) combination of a .
second light dlfoSIOIl sheet 18 and a first prism sheet 14 (the optacal sheet for a dlsplay
60 in Figure 6), (2) combination of a second light d}ffuszon sheet 18, a second prism
" sheet 16 and a first prism sheet 14 (the optical sheet for a display 50 in Figure 5), (3)

- combination of a second diffusion sheet 18, a first prism sheet 14-and a first diffusion.

sheet 12 (the optical sheet for a display 30 of Figure 3), (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 Figuare 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
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 may be accordingly exchanged.
For example, in the combination of the Light diffusion sheet and the prism sﬁeet shown in
(1), a second prism sheet may be combined with the second diffusion sheet 18 instead.of .
the first prism sheet -14. ;

In aspects using the first prism sheet 14 and the second prism‘sheet 16, the
respective pﬁsm sheets are disposed so that the axes of the convex lenses of the prism
sheets are substantlally at nght angles (ridgeline dlrectlons of the convex Ienses of the -
prism sheets are substantxally at right angies)

In the temporary packagmg step shown in Figure 17A, a bundle 100 (larmnate)
is- mserted into a packaging bag 104 (packaging material) whose one end (first end 102)

is prevxous}y sealed and an air suction nozzle 108 (deaeratmn device) for removing airin

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

. seal mechamsm (not shown in Figure 17A, shown by reference numeral 110 in Figure

17D) longer than the width of the packaging bag 104 is disposed above and below the air
suc‘uon nozzle-IOS The bundle 100 and the packagmo bag 104 shown in Flgure 17A°
are held at the bottom in_the Flgure 17A. '
Upon temporary pachag;ng of the non-bonded combination of a light dlﬁusmn i
sheet and a pnsm sheet bundled i in an order to be installed in a backhght umt the sheets
- are handled with one end bemg chpped (the left end in Figure 17A in this embodiment).
In the deaeratmn step shown in Figure 178, the air in the packaging bag 104 i is
removéd by. operatmcy a vacuum pump connected to the air suction nozzle 108, Whlch is
not shqwn, by a deaeration control cireuit (not shown)(pressure reduction), thereby

allowing the packaging bag 104 to shrink. Figure 17C shows an advanced state of

. «-shrinkage of the pgckaging bég 104. - When the pressure in the i)ackaging bag 104 is.

'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.

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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In the sealing step sﬁown in Figure 17D, the air suction nozzle 108 is retreated
in the retreating direction (Shown'by an arrow in the figure) when the packaging bag 104
is completely shrunk (namely, the bundle 100 and the paekaging bag 104 are
appropﬁately brought into close contact and the bundie. 10@ is fixed to the packaging bag
104). Simultaneously, the second end 106 shown in Figures 17A to 17C is heat-sealed
by the heat seal mechanism 110 to form a sealed part 116. |

To énsure close contact with the bundle 100, preferably- the packaging bao 104~

hasa predetermmed elasincxty at least at'a portion where the bag comes into contact with

- the bundle 100. Examples of materials having a predetérmined elasticity include PVC

(polyvinyl chloride), PP (polypropylene), PE (polyethiylene), PS (polystyrene), PO
(polyolefin) and PET (polyethylene terephthalate). - The above materials are -

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

together), the contact between the packaging bag 104 and the bundle 100 (aif tightness of
the packaging Bag 104) is increased. -

~ The packaging method described above reduces defects in fbun‘dles‘ due to
scratches or attachment of contaminants and eliminates assembling steps and inspection -

steps. The method also conmbutes to cost reduction because the number of protecuve

sheets can be reduced

Examples

Examples of optlcal sheets for a display produced by the ‘method of the present
mvenﬁon are now described. ' ‘
[Preparanon of prism sheet]

A prismsheet used for the first prism shest 14 a.nd the second prism sheet 16
was prepared The prism sheet is commonly used for the first: pnsm sheet 14 and the
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
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 of ethylene oxide adduct blsphenol A (vxscosny 550
mPa- s/25°C) ' '

BR-31: New Frontier BR-31 available from DAI ICHI KOGYO SEIYALU CO.,
LTD., mbromophenoxyethyl acrylate (solid at room temperature, meltmg pmnt 50°C or

LR8893X: Lucirin LR8893X,‘radica1 generator available from BASF, ‘
ethyl-2,4,6-trimethylbenzoyl ethoxyphenylphosphine oxide

MEK: methyl ethyl ketone A

A prism sheet was produced usmg an apparatus for producing a prism sheet
having a configuration shown in F;gure 16.

_ A transparent PET (polyéthylene terephthalate) film having a width of 500 mm

‘ aud a thickness of 100 pm was used as sheet W.

A rolier havmg a length (in the direction of the width of the sheet ’W) of 700 mm
and a diameter.of 300_ mm made of S45C whose surface i is made of nickel was used as an
emboss roller 83. Grooves with av pitch of 50 pm in the roller axis direction were
formed on the surface of the roller-in a width of about 500 mm ac;oss the entire\
.cucumference by cutting using a diamond tool (single point). The Cross- séction of the
groove isa tmangle having an apex angle of 90 degrees, and the bottom of the groove is
also a mancrle of 90 degrees without flat part. . In other words, the groove has a width of -
50 uym and a depth of about 25 pm. The groove is endless without joints in the

" Gircumferential direction of the roller. Thus, a lenticular lens (pnsm sheet) havmg a

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

- surface of the roller is plated with nickel after making the groove: '

A die coater with an extrusion type application head 82C was used as an
application device §2.
- 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
coating head 82C was controlled by a feeder 82B so that the coating solution F (resin)
has a film thickness of 20 yum 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 hérdnesé of 90 is formed was used as a nip rollerA8_4. The
‘nip pressure (effective nip-pressure) for pressing the sheet W with the emboss roller 83
and the nip roller 84 was 0.5 Pa. ' R

A metal halide lamp was used as a dévice for cuting resin 85-and irradiation was
performed at a dose of 1000 mJ/em>. .

“A pnsm sheet having an irregularity pattern was prepared by the! above method.
[Preparatlon of ﬁrst diffusion sheet 12] , ,

A ﬁrst dlffusmn sheet 12 (lower diffusion sheet) was prepared by forming an

undercoat Iayer, a backcoat layer and a light diffusion layer in that order by the following

method.: _
- undercoat layer . ‘ ‘
A solution A having the following composition which is.a coating solutibnv for
an undercoat layer was applied to one surface of a polyethylene terephthala‘té film
.(sﬁpport) havi;x g a thickness of 100 um with a wire bar (Wiré bar size: #10). The
solution was driéd at 120°C for 2 minutes to give an undercoat layer ‘ha"vin'gxa film
thickness of 1.5 um. h
(Coatmc solution for undercoat layer) , i , .
" ‘methanol - ' —_— 4165 g

IURYMER SP-50T (ava.ﬁable from NIHON J UNYAKU Co. Ltd ) 1495 ¢
cyclohexanone 7 : ' . 339
JURYMER MB-1X (avaﬂable from NIHON JUNYAKU Co., Ltd)) 1 85’g"

(organic pamcles cross linked polymethyl methacrylate, ultrafine sphencal
parmcles having a weight average parncle size of 6.2 um) -
- backcoat layer
A solution B having the followmg composition Wthh 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 ‘u,m.'

(Coating solution for backcoat layer)

methanol 417t g

JURYMER SP-635T (available from NIHON JUNYAKU Co., Lid.) 1487 g

cyclochexanone J 340 g
34
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T URYMER MB-IX (available from NIHON JUNY AKﬁ Co., Ltd.) | - 268¢g

(organic particles: crosslinked polymethyl methacrylate, ultrafine Sf)heﬁcal
particles having a weight average particle size of 6.2 pm) ' |

-~ light diffusion-layer ‘ ‘

A solution C having the following composition which is a coatmc solution for a

~ light ci1ffus1on layer was applied to the undercoat layer side of the support prepared

above with a wire bar (wire size: #22). The solution-was dried at 120°C for 2 minutes
to give a light diffusion lai‘y’er. As described later, allight diffusion layer was prepared
by.applying the solution C immediatefy after preparation of the'soiﬁtion or applying the
solution C after allowing the solution to stand for two hours.after preparation.
(Coating solution for light diffusion layer)
_ cyclohexanone - . 20.84g
DISPARLON PFA-230, solid concentration 20% by mass - o 0.74g

(particie a'nti-settling agent: fatty’ acid amide available from Kusumoto

- Chemicals, Ltd.) -

20% by mass acrylic resin (DIANAL BR-117 available from M1tsub18h1 Rayon
Co., Ltd.) solution’in methyl ethyl ketone - C . 17.85 ¢
JURYMER MB-20X (avaﬂable from NIHON JUNYAKU Co., Ltd ) 1129 ¢
(orgamc particles: crosslinked polymethyl methacrylate ultrafine spherical
particles havmg a weight average particle size of 18 um) : .
F780F (available from Dainippon Ink & Chemicals Incorparated) : 0.03 g .
(30% by mass methyl ethyl ketone solution) - ‘

[Preparatmn of second d1ffusmn sheet 18]

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

- 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 10}

- Each sheet (a first diffusion sheet 12, a first prism sheet 14, a second prism sheet
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
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spraying apparatﬁs for 5 secbnds The sheets were air dried and sheets having a coating
film with a film thickness of 0.04 g/m” were obtained. The surface resxstlvﬁy of the
samples was measured. In addition, the light diffusion sheets and the prism sheets were .
stacked and the four sides of the sheets were bonded by a'commercially available

5  ultrasonic welding sealing apparatus to give a composite sheet.
[Preparation of optical sheet for display: Comparative Example] :

A composite sheet was prepared by a method in which the sheets (the first
diffusion sheet 12, the first fxrism sheet 14, the second prism sheet 16 and the second
diffusion sheet 18) were stacked and the four sides of the sheets were bonded bya’

10 - uommercmlly available u}trasomc welding seahng apparatus.
[Evaluation of optical sheet for chsplay]

The optxcal sheets for a display in Examples have a surface specific res1st1v1ty of
2.5 % 1010 Q, 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 -bandling, and have 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 W;ré marked
NG. Ofthe 100 sets of the'Example, only 1 set was marked NG. In c‘pp{rast, ofthe
100 sets of the éomparative Exémple, 24 sets were marked NG. The result of the
20  comparison shows that the optical sheet of Example of the present invention has

anti-static effects and improved adhesiveness between sheets.

36

o - Petitioner Hisense USA Corporation
Exhibit 1002 - Page 367 of 836



10

15

20 -

25

ISDOCID: <WO____

WO 2007/032454 » PCT/IP2006/318315

‘Claims

1. . Anoptical s‘heet for a display comprising, two or more opfical sheets which-are
stacked and bonded at one or more parts, wherein ‘

a coating film contéining a water-soluble antistatic agent and a fluorine -
surfactant is formed on at least one side of each bonding surface of the two or more
optical sheefs in a thickness of 0.03 to 0.2 g/m®.

2. An opncal sheet fora dlsplay, ccmpnsmg
| a lens sheet 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. andfcr 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 coatmg fﬂm containing a water-soluble antistatic agent and a fluorine
surfactant is f_ormed on at least one side of each bonding surface of the lens sheet and the -

light diffusion sheet in a thickness of 0.03 to 0.2 g/m”.-

1

>3

3. An optiéa-l sheet for a display comprising, two lens sheets which are stacked and
in which convex le.nsesA 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
1am1nate of the lens sheets, wherein

the lens sheets themselves and the lens sheets and the light dlfﬁlSlOIl 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 l1€ast 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
g/m?.

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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. A method for producing an oﬁtiéal sheet for a display, comprising the steps of:

forming a coating film df 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 whose plane size is equal to or Iarger than a product size.in a

thlckness after drylng 0f 0.03 t0 0.2 g/m?%

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

than a product size; .

joining the two or more optic'al. sheets at one or more parts; and

cutting a laminate of the two or more optical sheets into the product size.

6. A method 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 a -

lens sheet in which ¢onvex 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 Iight diffusion sheet whose plane size is equal to or larger than a product size in a
thickness after drymg of 0.03 to 0.2 g/m?%; »

stacking the light d1ffusmn shcet on a surface and/or a backside of at least one
lens sheet

Jommc the lens sheet and the light diffusion sheet at one or more parts and

cuttmg a laminate of the hght dlffuszon sheet and the lens sheet into the product '

size. .

7. .. - A method for prbducing an optical sheet for a display, comprising the steps of: v
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°

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 0.03t0 0.2 g/'mz; . 7
stacking two of the lens sheet and stacking the light diffusion sheet on a surface

and/or a backside of a laminate of the lens sheets;
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" joining the lens sheets themsélves and the lens sheets and the light diffusion
sheet at one or more parts; and )
cuttmg periphery of a laminate of the hght diffusion sheet and the lens sheets

into the product size.

8. The method for producing an optical sheet for a display ::u:cordmcr to any one of
claims 5 to 7, wherein

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

9. A package of an optical sheet for a display, comprising a laminate of a product.
size-4n which two or more kinds of optical sheets are stacked in a- predetemned order-
and which is packaged in a’ packagmc material, wherein

the packagmg material is sealed by reducing pressure with the packagmcr

* material bemg brought into close contact with thé annate

v

10. A package of an optical sheet for a display, cO:ﬁprising a léminate_ ofa pfoduct'
. size in which two or more kinds of opticél sheets are stacked in a predetermined order
and periphery of the optical sheets is joined at one or more parts and which is packaged
m a packagmg material, wherein A
the packaging matemal is seaicd by reducing pressure with the packagmg

material being brought into close contact with the laminate.

11... - The package _cif an-optical sheet for a ‘display according to claim 9 or 10,

wherein the optical sheets include a lens sheet and a diffusion sheet. - B
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

39
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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 aécording to'any one of
cIaims 91to 13, wherein »
the packagmg material has a predetermined elasticity at Ieast at a portion where

the member comes into contact with the laminate.

15. A method for packaging an opucal sheet for a- dlsplay, compnsmg the steps of:

temporanly packagmg 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;

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

brought into close contaét with the laminate; and o o

sealing the packaging material with the packaging material being brought into
close contact with thé laminate. | k ‘ ‘
16. A method for packaging an Optic;alrsheet fora display, comprisingthe steps of: -

joining a laminate of a product size in which two or more kinds of optical sheets
are stacked in a ﬁredetermined order at one or more parts of the periphery of the optical .
sheets; ; ' ' )

temporarily packaging the laminaté whose periphery is joined at one or more
parts in the joining step in a packaging matenal

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

- . brought into close contact with the laminate; and

NBDOCID: <WQO,

sealing the packaging material with the packaging material being brought into

close contact with the laminate.
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Description
BACKGROUND OF THE INVENTION
Technical Field

[0001] Thisinvention 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,
a white-color or monochromatic light emitting device 183 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
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 L1 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 outputied 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
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 18b, and is outputted to the front face. Thus, in such the luminescent light source 11,
expansion A of the light L2 reflecied by one reflection area (e.g., 12¢) almost equalsto size of the reflection area (e.g., 12¢).
[0004] In a backlight for color liquid crystal display, use of a muiti-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
reproducibifity, 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, l.e., red,
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] Inthe case ofthe luminescent light source 11, since positions of the respective light emitting devices 13R, 13G,
13B are slightly offset, cutput directions of light refiected by the reflection area 12¢ after being reflected by the fotal
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 12¢,
in the outer region of which output light is colored, resulting in irregular light.

[0006] To solve such the problem, it is only necessary to subdivide the respective reflection areas 12a, 12b, ... fo
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,
19¢, wherein the reflection area 19ais designed so that blue light LB is outputted to the front face direction in the reflection
area 19, the reflection area 13b is designed so that green light LG is outputted {o the front face direction in the reflection
area 19b, and the reflection area 19cis designed so that red light LR is outputted to the front face 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, 19¢ (i.e., the reflection area 12¢c), as shown
in Fig. 4. : )

[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 refiecting mirror of a light source is set, it becomes possible fo set in
details a fraveling 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 interval 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, 18a, 18b, 18c,
193, 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
ofthe divisions ofthe reflecting mirror 12 increases, abalance between performance improvement andthe costwill be lost.
0 [0010] In addition, as the light emitting devices 13R, 13G, 13B are arranged in two dimensions, a distance between
the light emitting devices of the respective colors 13R, 13G, 13B 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 123,
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 emitling device 13G, and the blue light emitting device 13B 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
ouiputted, the reflection area 19b from which green light is vertically ouiputted, and the reflection area 19¢ 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, 13B, 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.

DISCLOSURE OF THE INVENTION

25
[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 desighing and enabling finer adjustment of light output direction.

30 [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 emitiing
device is arranged in the central area of the reflecting mirror, the light guide unit has a light output surface that outpuis
1o the external light outpuited from the light emitting device and light of the emitting device refiected by the reflecting

35 mirror, the reflecting mirror has a light reflection surface that reflects the light outputted from the light emitling 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 ieast two directions.

[0013] As the first luminescent light source of the present invention consists of a plurality of reflection areas in which
light refiection surfaces ofthe 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 refiection areas.
Thus, as the light traveling direction in 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 light 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 ouiput direction is enabled, or
optical intensity or color uniformity is improved.

[0014] [n 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 light 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 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 sutface 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
5 without a space. In addition, respective reflection areas may have an identical shape, reflection areas of different shapes

may be combined, or irreguiar shaped reflection areas may be arranged. Also, respective reflection areas may be

arranged regularly or irregularly.

[0017] Inthe 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 refiecting 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 setin 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

i5 luminescent light source can be improved. Yet, since there is no need to reduce piich 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.

[o018] 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 ring zone shaped regions centering
on the optical axis thereof, and by dividing the regions into a plurality of regions along circumferential direction, itbecomes
possible to arrange a plurality of fan-shaped reflection areas without a space therebetween.

25 [0018] In another embodiment of the first or the second iuminescent 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 differeni amount of characteristic that characterizes respective
reflection areas. Now, the intermediate direction refers fo 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 refiected by each refiection area can be adjusted by determining, as appropriate, a value of amount of characteristic
that characterizes each curved suiface, thereby facilitating designing of a reflecting mirror.

[0022] Forinstance, amount of displacement of the each reflection area in the optical axis direction of the reflecting
mirror can be selected as the amount of charactetistic. 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 represenied 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 emiiting 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 vettically 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 fight guide unit can

5 be adjusted-with & 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 emiiting device is used, color mixing performance of light to be outputted from each light emiiting 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 juminescent 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 outputied 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 reffection direction of reflected light by each
reflection area can be individually set.

[0030] Inthe method of setting a light path in the luminescent light source of the present invention, since the reflection

25 direction of the reflected fight 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

30 quality of the luminescent light source can be enhanced. Yet, as there is no need to reduce pitch intervals of reflection
areas, nelther 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.

[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 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
mirror, the reflecting mirror has a light reflection surface that reflects the light outputied from the light emitting device
and reflected by the light output surface of the fight 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 outpuited from the light output surface of the light guide unit can be adjusted by individually setting a reflection
direction of refiected light by each refiection area.

[0032] In the method of oufputting 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 sutface 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 of freedom 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 addition, -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 of the luminescentfight 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 o the luminescent light source array. According to the lighting system, a light system having a large
area and uniform optical intensity can be provided.

[0034] 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
5 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 io 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 front face direction of the liquid crystal display
panel the traveling direction of the light ocutputted 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 fo be outputied from the
luminescent light source, the optical element such as a prism sheet, ete. that was used in a conventional liquid crystal
15 display device or backlight can be rendered unnecessary. As a resuilt, 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] Ancther iliustrative 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 forimproving 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 outputied 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
a5 liguid crystal display device can be rendered unnecessary. As a result, thinning of the liquid crystal dispiay 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 presentinvention as described above can be combined as arbitrarily as possible.

30  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 refliecting mirror, except for a mold unit, of the
conventional luminescent light source.
Fig. 8 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. 9B 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.

50 Fig. 10A shows a front elevation of the mold unit on the rear of which the reflécting mirror is formed, Fig. 10B shows
a backside view thereof, and Fig. 10C shows a bottomn view thereof.
Fig. 11A shows a front elevation of the luminescent light source of Embodiment 1, Fig. 11B shows a cross sectional
view in X-X direction (diagonal direction) of Fig. 11A, and Fig. 11C 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 aschematic front elevation of the reflecting mirror used in the luminescent fight 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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P2

greater than that of the reflecting mirror same as above.
Fig. 15 shows distribution of optical distribution in the diagonal direction of the Iuminescent light source of the
conventional example.
Fig. 16 shows distribution of optical intensity in the diagonal direction of the luminescent light source of Embodiment
5 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 schermatic front elevation of the reflecting mirror according to variant 2 of the present invention,
iHustrating another way of allocating curved shape of divided reflection areas.
70 Fig, 19 shows a schematic view for illustrating how a curvature in a reflecting mirror in whlch 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 lllustrating 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.

a5 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. 80 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.

30 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 contro! 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 1o variant 3 of the present invention, B

40 shows a cross sectional view of the luminescent light source in the diagonal dsrect:on 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. 41A 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 & 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.

50 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 10 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 fight source in the variant 17 of
the present invention.

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. 60 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.

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.

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 f 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
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 refiection area of the
luminescent light source.

Fig. 69A shows a perspective view showing the structure of the direct ouiput 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
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 sitructure 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 disiributed to each
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
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
example.

Fig.78 shows a front elevation of a luminescent light source array according to Embodiment 2 ofthe present invention.
Fig. 79 shows a schematic cross sectional view of the structure of a liquid crystal dispiay according to Embodiment
3 of the present invention.

Fig. 80 shows a schematic cross sectional view of the structure of the liquid crystal display according 1o the variant
of Embodiment 3 of the present invention.

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] Inthefollowing, 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.

[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
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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. 10A, 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. 11A, 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 opfically-
transparent material of high refractive index, for instance, transparent resin. As the optically-transparent material com-
ptising the molid 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 fo protrude the direct output area 28 in a channel 25, making the direct ouiput 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 oulput area 29 serves to directly outputting light output from the light emitting devices 24R, 24G, 24B to the
external, as described later, it also serves to totally reflect incident light. Similarly, although the iotal reflection area 30
primarily serves to totally reflect incident light toward a reflecting mirror 26, it also serves 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

30  outputted to the external.

[0045] As shown in Fig. 9, the back side of the mold unit 22 is curved, 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.

[0048] As shown in Fig. 10, a light reflection surface of the reflecting mitror 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 iocated 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, 28], 28k... comprise
the reflection surface shaped like a concentric circle. In addition, although the light reflection surface such as the reflection
areas 28i, 28], 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.
fo048] To assemble the iuminescent light source 21, as shown in Fig. 11, the light emitting devices 24R, 24G, 24B,
such as three LED chips having luminescent colors of red, green, and blue are installed on the surface of the wiring

50 board 28, 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, 24B 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 cireuit for adjusting amount of light of the light emitting devices 24R, 24G, 24B may be installed in a space
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(space outside of the fransparent 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 outiine. In addition, the
concave portion 27a on the back side of the mold unit 22 is formed like a hemisphere having a radius of 3.80 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 emnitting devices or desired amount of
light, etc.
[0061] 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, 24B 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 refiection area 28s, the
reflection area 28t, the reflection area 28u, and the refiection area 28v in this order from the side closer to the reflection
area 36. When the light emitting devices 24R, 24G, 24B of three colors, i.e., red, green, and blue, arranged in the ceniral
area of the luminescent light source 21 are emitted, among light outputied from this light emitting devices 24R, 24G,
15 24B, light outpuited at an output angle 81 (<8c) smaller than a criticat angle 6c 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 outpuited at the output angle3 (>0c) greater
than the critical angle6c 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 refiection area 30 and is
20 outputted to the front after being reflected by the reflection area 28c. In addition, when the iotal reflection area 31 is
slightly inclined as shown in Fig. 12, the output angle 83 may be slightly smaller than the critical angle 8¢ of the total
reflection. Also, the light outputted at the output angle 04 (>03) greater than the critical angle 8¢ 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 angled5(>64) greater than the output angle 64 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 fo the front after being
reflected by the reflection areas 28u, 28v. In addition, light outputied from the light emitting devices 24R, 24G, 248 at
the output angle 82 (01<62<63) intermediate the output angle 81 to the direct output area 29 and the output angle 63 to
30 the total reflection area 31 enters the inclined total reflection area 32, and then the reflection area 36 after being totally
reflected iwice by the inclined tofal 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 outpuited 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 281, 28], 28Kk,..., 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, 24B 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, 28}, 28Kk... are arranged like a grid. In Fig. 18, 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 281, 28], 28k.... The reflection area 28I, 28], 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 pluraiity of the respective reflection areas 28i, 28], 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 respeciive reflection areas 28i, 28j, 28k... to a shape
that allows light to be outpuited from the front face of the luminescent light source 21 as uniformly as possible. For
50 instance, the respective reflection areas 28}, 28], 28k... maybe a conic surface, respectively, as shown in the following
expression (1):

55

10
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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 28 or the reflection areas 28i, 28], 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, ¢, and d are quartiic, sextic, octal, and decadal

25 non-sphere coefficients, respectively. However, values of these coefficients are defined for every reflection area 28,
28j, 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 (hereinafier referred to as a curve
constant), for instance, reflection areas having an equal curvature GV or conic coefficient CC, non-sphere constant a,

30 b, ..., as described above, are expressed as an area having a same hatching pattern. In the reflecting mirror 26 as shown
in Fig. 138, the reflection areas having an equal distance from the center thereof are designed o 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,
28], 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
a5 shown in Fig. 5, both of them have pitch interval of 8 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 8, 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 refiection areas 28i, 28], 28Kk... are further irisected, 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 17a, 17b, 17c, 18a, 18b, ... 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 P is 2mm.

50  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, 24B is outputted 1o 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 emitiing devices 24R, 24G, 24B
and outputted 1o 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

11
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21 can be enhanced.
[0059] In the luminescent light source 21 of the Embodiment 1, as the respective reflection areas 28, 28], 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, 28], 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 (8) above, uniformity of optical strength at the luminescent light source
10 21 can be improved, or degree colormixing can be enhanced when the light emitiing device of more than one coloris 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. & 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 opfical 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.
foo61] 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 surrcunded by the dashed line in the
reflecting mirror 26 (1/8 area of the reflecting mirror 26) is determined, and then, by making this axisymmetric with 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, 28], 28k, ... may be arranged in random manner, having curve constants
thatare different to each other. However, although the degree of freedom in designingincreases 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
a0 light emitting devices are arranged. On the one hand, since the light emitting devices orthe 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 front face direction, even if the reflection areas are determined reguiarly in respective diagonal directions
or opposite side directions. Hence, I is necessary to adjust the reflection areas so that such an area will notbe generated.
fo063] 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) ischanged
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 reflection areas. The three reflection areas shall be 28R, 28G,
288, and the curvature thereof shall be CVr, GVg, CVb, respectively. Now, the reflection area 28R is the reflection area
designed to have red light outputted from the light emiiting device 24R to exit vertically to the front face direction, the
40 reflection area 28G is the reflection area designed 1o have green light outputted from the light emitting device 24G to
exit vertically to the front face direction, and the reflection area 28B is the reflection area desighed 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 orderto reduce
colar 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 fo 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 io be outputted vertically
to the front face direction is considered a control color of that reflection area, the reflection area 28R is the reflection
area whose controf color is red, the reflection area 28G is the reflection area whose control color is green, and the
50 reflection area 28B is the reflection area whose control color is biue.
[0064] The curvature CV of the conic surface can change the traveling direction of light refiected by each reflection
area, and decreasing the curvature CV tilis 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 ouiput direction in the respective
reflection areas 28R, 28G, 28B could be adjusted if the curvature CVr, CVg, CVDb, etc., of the adjacent reflection areas
55 28R, 28G, 28B was designed, consideringpiich interval Q among the respective light emiiting devices 24R, 24G, 24B,
a distance H between the light ouiput surface of the light emitting devices 24R, 24G, 24B and the surface of the mold
unit 22, positions of the respective reflection areas 28R, 28G, 28B, eic. 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, 24B,

12
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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 28R, green light LG is outputted vertically to the front side in the reflection

5 area 28G, and blue light LB is ouiputted vertically to the front side in the reflection area 288. Based on the curvature
CVg of the central reflection area 28G, the curvature CVr of the réflection area 28R closer to the center is greater than
CVyg, and the curvature CVb of the reflection area 28b 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, 24B. In practice, as the respective light emitting

10 devices 24R, 24G, 24B are -not aranged in a line, the position or pitch interval Q changes depending on a viewing
direction. For instance, as shown in Fig. 204, 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, 24B of when the curve constant of the reflection areas
28R, 28G, 28B in the diagonal direction is defined.

15 [ooe6] Forinstance, when the reflection areas 28R, 28G, 28G on the opposite side direction K1 are considered, K1,
as shown in Fig. 20B, the curve constants of the reflection area 28R, 28G, 28B 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 Ki. 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 emitling 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 28B on the
opposite side direction K1, the curve constant is defined so that biue light outputted from the virtual light emitting device
32B is vertically outputted to the front face. In addition, when the refiection areas 28R, 28G, 288 on the opposite side
direction K2 of Fig. 20A are considered, as shown in Fig. 20B, as shown in Fig. 20B, the curve constants of the reflection

25 area 28R, 28G, 28B are defined by using virtual light emitting devices 33R, 33G, 33B that project respective light emitting
devices 24R, 24G, 24B 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 outputied from the virtual light emiiting device
33R is vertically ouiputted to the front face, for the reflection area 28G on the diagonal direction K2, the curve constant
is defined so that green light outputied from the virtual light emiiting device 33G is vertically outputted to the front face,

30 and for the reflection area 28B on the diagonal direction K2, the curve constant is defined so that blue light outputted
from the virtual light emitting device 33B 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 K1 are equally spaced, thus facilitating designing of the respective reflection areas.
[o068] In addition, Fig. 21A, B show the case in which 5 light emitting devices are used. For instance, when the light

35 emitling devices of red, green, and blue are used, the respective emitting devices may be combined at a certain proporiion
to uniformly balance luminance of respective colors because these light emitting devices have different luminance. For
instance, in Fig. 214, 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, 24B are used.

[00689] In this case, in the opposite side direction K1, as shown in Fig. 21B, as it can be considered that the green and

40 blue light virtual light emitting devices 32G, 32B are arranged in same positions that mutually overlap on the both sides
of the red light 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 28GB 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, 33B located fo the left as one faces in the opposite side direction K1, and the reflection area 28GB
belng 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, 33B 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. 21B, 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 28B 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] Similarly, in the diagonal direction K3, as shown in Fig. 21B, 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 338

13
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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 28RB in the diagonal direction K3 is
designed to correspond to the red and blue virtual light emitting devices 33R, 33B, the reflection area 28G being adjacent
1o 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 direction 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] inthefollowing, 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

10 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, 24B and the surface of the mold unit
22, distance D1, D2 between the reflection area and the light emitting devices 24R, 24G, 24B, etc.

15 [0073] Specifically, as shown in Fig. 22, in the reflection areas 28R, 28G, 28B having a short distance D1 to the light
emitting devices 24R, 24G, 24B, the conic coefficient CC may be reduced, and in the reflection areas 128R, 128G, 1288
having a long distance D2 to the light emitting devices 24R, 24G, 24B, the conic coefficient CC may be increased.
Consequently, in the reflection areas 28R, 28G, 28B close to the light emitting devices 24R, 24G, 24B, 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, 24B, light of respeclive 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 mixiure can be enhanced. In contrast to this, in the reflection
areas 128R, 128G, 128B remote from the light emitting devices 24R, 24G, 24B, 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 24B, the amount of arriving light is small, while the light path length is iong 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 1o 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, 28], 28k, ...
on the reflecting surface 26 were designed on a continuous axis (on the line). Thus, when the reflection areas 28i, 28],
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 that the farther from the 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 surface of the refiection 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 diagona!l 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 B 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 24B 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 mirror 26 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
emiiting devices 24R, 24G, 24B 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 Bmm, the bore (diameter) of the bottom face of the channel 25 is 5.6 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 four diagonal directions K2, K3, K5, K6 and the four opposite side directions K1, K4, K7,
K8 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, K8. Thus, in the diagonal direction K2 in the left top as one faces, the
control colors are arranged in the order of green (@), red (R); biue (B), while those are arranged in the order of blue (B),
red (R), biue (B) in the diagonal direction K& in the right bottom.

5 [0077] Inthe 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 (@), 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, 32B are arranged from left to right in the horizontal

70 direction, the control colors in the left hotizental opposite side direction K1 as one faces arranged in the order of red (R),
green (@), blue (B) from the inner side to the outer side, while the control colors are arranged in the order of blue (B),
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 32B overlap and are arranged in the same paosition, and one green virtual light

15 emitting device 32G is arranged adjacent to them, in the upper vertfical 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 K8, 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 K8
has been thus determined.

20 [0080] When the order of the control colors in the respective directions K1 to KB is determined 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
conttrol 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 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. Then, in the
respective directions K1, K3 to K8 except for K2, the order of control colors thus determined remains unchanged, and
the position is just shifted in the respective directions of K1, K8 to K8. Fig. 27 shows the control colors thus determined
in the outer circumferential area.

30 [0082] Furthermore, as shownin Fig. 28, based on the control colors of the respective reflection areas in the directions
K1, K2, K4, K5, K7 and those of the respecitive 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 o 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 o 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 criginally determined control colors. Then, if the number of the longitudinally
arranged reflection areas is odd, there willbe 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 descnbed above is not desirable, similar to detenmination of the
control colors of the upper half of the reflection areas, the controf 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.

[oos6] 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 conirolled
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 1o the front
face direction. However, a reflection area whose controi 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 emitling devices 32R, 32B located in a same
position in a certain direction will be outputted 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 comptises a reflection area, a conic efficient CC or curvature CV being parameters thereof
10 may be determined.
[0089] First, we shouid 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 ouiputted from the luminescent light source 21 can be divided
info fight to be outputted directly from the light emiiting devices 24R, 24G, 24B and the light to be outputted after being
reflected by the refiecting mirror 26. Thus, it is necessary to know distribution of amount of light fo 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 28.
[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 (farget 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. In 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 refiection regions 28a, 28b, 28¢, 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] Forinstance, to distribution of irradiation light amounts of light to e outputted from the direct ouiput area 29 as
shown in Fig. 31, if distribution of irradiation light amounts fo 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, C28d, C28e in"Fig. 32, the total
irradiation light amount distribution C total will be almost uniform light amount distribution. Howevet, at the end of the
luminescent light source 21, if a plurality of iuminescent light sources 21 are arranged, light from adjacentfour iuminescent
light sources 21 overiap, 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 is as shown in
35 Fig. 31, peak values of the irradiation light amounts of light to be reflected by the respective refiection areas 28a, 28b,
28c, 28d, 28e may be 1.0 fime, 1.8 fimes, 2 times, 2 times, 1 time higher than the peak values of the lightto be outputted
from the direct ouiput area 29, as shown in Fig. 32. The amount of light to be incident on the reflection areas 28a, 28b,
28c, 28d, 28e rapidly decreases as it moves farther from the cenier. 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.
[0083] Then, after the conic efficient CC of the respective reflection areas 28a, 28b, 28¢, 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
a5 performance onthetargetsurface ofthe luminescent light source 21. Specifically, the curvature of the respective reflection
areas 28a, 28b, 28c, 28d, 28e shall be 1/5, 1/28, 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, 28¢ 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, 28B 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 celors 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 colers in the horizontal directions K1, K4 shall be red (R) and a mixed color of green/blue {GB), and
the control colors in the vettical directions K7, K8 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 K8, with green (G) and the mixed color of red/blue (RB) are mutually assigned as control colors. In the lower
5 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 conirol colors. In the horizontal directions K1, K4, red (R) and the mixed color of green/biue (GB)
are mutually assigned as control colors. [n addition even in the vertical directions K7, K8, red(R) and the mixed color of
green/blue (GB) are mutually assigned as control colors.
[0086] However, alsc 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
5 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 383G (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.
[0087] Thus, in such a case, as shown in Fig. 38, it would be desirable to have only the light from the virtual light
emitling 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 833G (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 conirol colors are determined in respective directions, oniy overlapping control colors by the
25 virtual light emitting devices close to the reflection areas are considered so that a same control color will notbe contiguous.
Thus, as shown in Fig. 34, in the upper left and lower right diagonal directions K2, K8, green control color (G) and red/
biue control color (RB) are alternately arranged, and in the lower left and upper right diagonal directions K3, K5, green
conirol color (B) and red/green control color (RG) are alternately arranged. In addition, in the horizontal directions K1,
K4 and the vertical directions K7, K8, red control color (R) and green/blue control color (GB) are alternately arranged.
a0 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 833G (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 is determined in trial
and error manner by assigning six types of the control colors, se 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 {ine, 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.
[o102] Inthe above embodiment, although the square reflecting mirror 26 has been divided into a plurality of square
reflection areas 28, 28], 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, 28], 28Kk, ... also having a same hexagonal shape as the contour thereof.
50 Fig. 38A 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 diagonatl 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. 41B is a back side view thereof, Fig. 41C is a right side view thereof, and Fig. 41D 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, 28], 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 KS-K8 as shown in Fig. 42, the reflection areas in the opposite side direction
K10-K10 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 GV or the conic coefficient CC, are first designed for the
5 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,
andthen 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 28i, 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.
f0104] Fig. 43 is a front elevation showing the struciure 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, 28], 28K, ....
5 In this case, when the reflection area on the line segmeni K11-K11 connecting the vertex with the center of the side as
shown in Fig. 43 is considered, the autermost refiection 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, efc. 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 28j, 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, 28], 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
a0 area. Thus, in these variants, it would be desirable if designing couid take place as described below.
f0106] 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] Ailso, in the variant 7 in which the hexagonal reflecting mirror 26 is divided into triangular reflection areas 28i,
28], 28k, ..., the diagonal direction K14-K14 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 coefficlent, efc. 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, 24B 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 28, 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 28i, 28], 28k, .... In the reflectingmirror 26 of the variant 10 as shown in Fig. 48, 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] inthese variants 8 to 11, as size of the reflection areas closer to the central area Is smaller, manufacturing of
50 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 refiection areas near the ceniral 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, 24B, 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 28i, 28], 28k, ..., having the same shape as the
55  contour of the reflecting mirror 26 are rotated, and the reflecting mirror 28 is divided by the reflection areas 28i, 28],
28k.... In the variant 12 as shown in Fig. 51, the square reflecting mirror 26 is divided by the square reflection areas 28i,
28], 28Kk, ..., 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, 28}, 28k ..., that are rotated by 30°or 80°. 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 refiection 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

5 from those adjacent to the reflection areas in the diagonal direction, designing of the reflecting mirror 26 or adjustment
of the curve constarnts can be easily done.

[0111] Fig. 53 to Fig. 55 are variants in which the reflection areas 28i, 28], 28k, ... 28x, 28y, 28z, ... having a different
shape orsize 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, 28j, 28k, ... 28x, 28y, 28z, ... 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 o design
such the reflecting mirror is made, the whole reflecting mirror 26 is divided inthe largest reflection area, then, the reflection
areas are sequentially divided vertically and horizontally by 1 division (i.e., no division), 2 divisions, 8 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 28z, ... 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, 28], 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.
f0113] Inthe variant 16 as shown In Fig. 55, the triangular reflection areas 28i, 28], 28k, ... 28x, 28y, 28z, ... 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 28,
28], 28k, ... 28x, 28y, 28z, ... is. According to the variant, the degree of freedom in designing increases and optical
intensity or color uniformity 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 cutve 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 outpuiied from the light emitting devices 24R, 24G,
24B 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

30 area is difficult.

[0118] 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 reflectlon 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 tiit 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 fo have an appropriate tile angle, as shown in Fig. 57, light to be outputted from the direct
output area 29 can be otiented almost parailel to each other.

40 [0117] Various design changes may also e added to the front shape of the mold unit 22 orthe channel 25. Forinstance,
in the variant 18 as shown in Fig. 68, 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. 80, 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] Inthe variant 18 as shown in Fig. 58, as the direct output area 29 can be designed in accordance with beam
1o be radially outputted from the luminescent light source 21 positioned in the central area, the direct ouiput area 29 can
be designed easily. In addition, in the variants 19 to 21 as shown in Fig. 59 fo 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

19

BNSDOCGID: <EP. 1681508A1 1 >

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 416 of 836



EP 1 681509 A1

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. 656A, B, length of the respective
reflection areas 28p, 28q, 28r, ... is shorter than length of the respective reflection areas 28s, 28t, 28y, ... in the cross
5 section in the diagonal direction, and in the opposite side direction, the respective reflection areas 28p, 284, 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 emiiting devices 24R, 24G, 24B
and the light reflected by the total reflection area 31 at the bottomn 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 across sectional view thereof in the diagonal directlon, 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, 28y, ... in the diagonal direction, and in the opposite side
direction, the respective refiection areas 28p, 28q, 28r, ... are more offset io 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
outpuited from the light emitting devices 24R, 24G, 24B, and reflected by the total reflection area 31 at the botiom 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 18, the reflection areas can
be easily designed. However, such the variant 18 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] Atthe same time, according to the variant 22 of Fig. 62 in which the contour of the channel 25 is formed fo 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 refiection 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 alse 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 31a, 31b, .... 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 fuminescent light source
21. Fig. 68B, C shows the aptical 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 aptical intensity or color uniformity can be improved. In the variant 25, the total reflection area 31 is divided into
eight equal parts, and the segmentarea 331aand the segment area 31b are altemately arranged along the circumferential
direction. The segment area 31a and the segment are 31b are 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. 898, C shows optical behavior in the luminescent light source. Fig. 69B shows
a schematic sectional view of the lurminescent 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 resulf 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. 68B, C, the segment
area 31a and the segment area 31b are arranged 1o 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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BNSDOCID: <EP. 1681609A1_|_>

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 417 of 836




EP 1 681 509 A1

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. Fig. 70B, C shows the optical behavior in the luminescent

5 light source 21. Fig. 70B shows a schematic cross sectional view of the iuminescent light source 21 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 sectlon 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 31a and the segment area 31b 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
31c, 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, 28], 28k can be adjusted by dividing the direct output area

15 29 and adjusting the inclination direction ortilt angle of each segment area29a, 29b, ..., optical intensity or color uniformity
in the front face of the luminescent light source 21 can be improved. Inaddition, 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 293, 29D, ....

[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 fromthe 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

a5 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 o any of the reflection areas 28i, 28], 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.

30 [0128] In the variant 29, in the opposite side direction, for instance, light can be diffused by bending an area of the
iotal 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 comner area in the diagonal direction from being dark. In addition, the area of the
iotal 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 21 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, aithough light is equally outputted from the 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 30z,
30b, ... other than those inthe periphery, are inclined to the outer circumferential side, and light reflected by the segment
areas 304, 30b, ... other than those in the periphery can be transmiited 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 io 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 iregularity, and has high color uniformity.
[0131] Inaddition, if the luminescentlight 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

21
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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 fight source 21, the light emitting
5 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.

[Embodiment 3]
10 ‘
[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 presentinvention. The liquid crystal display 51 is comprised by arranging a backlight
63 on the rear of a liquid crystal panel 562, 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] Thebacklight53is 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 atitempts 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 fo 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
1o coincide with the plane of polarization of the polarizing plate 54. Thus, among light to be outputted from the luminescent
fight source 50, although light for which the polarizing plate 54 and the plane of polarization coincide transmits through

36 the luminance improvement film 63 and enters the liquid crystal panel 52, light for which the polarizing plate 564 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 fransmits the luminance improvement film 63 because the plane of poiarization 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 684 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
o be outputted from the luminescent light source 21, thus eliminating the need forthe 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.

[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.

50
[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 76 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 fight. Thus, the lighting system 72 can be used n, forinstance, a wall-mounted indoor lighting system.

22
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Claims
1. A luminescent light source {21), cofnprising:

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 ouiputting 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 mitror (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 (28], 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 ouiputting light to the light

guide unit,

wherein the light guide unit has a light output surface for outputting to the external light ouiputied 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 (281, 28], 28k, ...).

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

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

35

5. The luminescent light source (21) according to Claim 1, wherein the reflection areas (28i, 28], 28k, ...) being adjacent
in an intermediate direction of respective directions in which the reflection areas (28, 28}, 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-
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.

45

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

50 devices (24R, 24G, 24B) having different luminescent colors.

10. The luminescent light source (21) according to Claim 9, wherein adjacent reflection areas (28, 28], 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.

55

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.

23
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12. A luminescent light source array, comprising:

a plurality of arranged light iuminescent 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 (28), and

a light emitting device arranged in the central area of the reflecting mirror (26) and outputling light io the
light guide unit,

wherein the light guide unit has a light ouiput surface for outputting to the external light outpuited from the light
emitting device and light of the light emitting device reflected by the reflecting mirror (28), 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,
28], 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
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 exiernal 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 outputited 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, 28], 28k, ...} arranged along at least
two directions, and individually setting a reflection direction of reflected light for every reflection area.

14. A method of outputting fight 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 emitiing 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 ouiputting 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 mirvor (26) light outputted from the light emitting
device and reflected by the light output surface of the light guide plate,

forming on the light reflection surface a plurality of reflection areas (28i, 28], 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 outputiing direction and a optical intensity distribution of light outputied from the
light output surface of the light guide plate.

15. A lighting system, comprising:

a luminescent light source array in which a piurality 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 outputied 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, 28], 28k, ...)
arranged along at least two directions.

16. A backlight, comprising:

a plurality of luminescent light sources arranged in a same plang;
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

5 emitting device and light of the light emitting device refiected by the reflecting mirror, the reflecting mirror has a light
reflection surface for reflecting light outpuited 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 (281, 28], 28k, ...)
arranged along at least two directions.

20 17. A liquid crystal display device, comprising:
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:

25
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 outpuiting light to the light
gulde unit,
30
wherein the light guide unit has a light output surface for outputting to the external fight 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 is comprised of a piurality of reflection areas (281, 28], 28k, ...)
35 arranged along at least two directions,

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.

40

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.

45
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Descripﬁon

[0061] This application claims the benefit of U.8. Pro-
visional Application No. 80/623,607 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 swimming

BNSDOCID: <EP.

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 ahomogeneous
illumination in all directions (horizontally and vertically).
Presently, such different objectives are accomplished by
manufacturing ienses 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] Ascanbe 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] Inaccordance with one aspect, the present in-
vention provides a lens for a wet environment lighting
device that has a fixture with an interiorthat has an open-
ing, and atleast 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
andthe light source located therein and the lens 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 lighi-directing area,
distinct from the first light-directing area, for directing light
in a second beam paitern, distinct from the first beam
pattern. The lens is positioched relative to fixture and fight
source therein to select from the distinct beam pattérns
based on the alignment of the light-directing areas rela-
five fo 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 lecation within
the wet environmentandthat has aninterior with an open-
ing. The lighting device has at least one light source lo-
cated within the fixture interior. Light from the light source
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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
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 beamn patterns for light proceeding
from the 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
present invention provides a lighting device fora 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
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 fight sources and provide differ-
ent light beam patterns for light proceeding from the light
source through the lens and info the wet environment
dependent upon the different light-directing areas and
light source alignments resulting from the position vari-
ation. .

[0008] In accordance with still another aspect, the
present invention provides a lighting device fora 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
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 select from mul-
tiple, distinct beam patterns based on the alignment of
the light-directing areas relative to the light source result-
ing from a repositioning of the lens. )

BRIEF DESCRIPTION OF THE DRAWINGS
[ooo9]

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;
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 iliustration of an ex-
ample light-directing effect from a first primary light-
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-
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ample light-directing effect from a second prim’ary‘

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 sélectable beam
lens of Fig. 2; and

Fig. 8is 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

{0010} Certain terminology is used herein for conven-
ience only and is not to be taken as a limitation on the
present invention. Further, in the drawings, the same ref-
erence numerais are employed for designating the same
elements throughout the figures, and in order to clearly

andconcisely illustrate the present invention, certain fea-

fures may be shown in schematic form.

[0011] Fig. 1 shows an example wet environment 10,
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

should be appreciated that the present invention can be
used in various other wet environments. Some examples
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 10. However, the swimming pool 10 is nota
limitation on the present invention.

[0012] inthe shown example, the lighting device 12 s

installed at the 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 12is located below the waterline of the water located

within the swimming pool 10. As such, tight 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
atornear a waterline (e.g., only partially submerged with-
inwater). Ingeneral, itistobe 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 fixiure
14 is only schematically shown in the figures. This sche-
matic showing indicates that the 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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of the swimming peol 10 itself. ) :
[0014] At least one light source 18A is located within

- theinterior 16 ofthe fixture 14. An openingintothe interior

16 permits light from the light source 18Ato 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-
vides for light reflection out of the fixture.

[0015] Although the lighting device 12 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., 18BAy may
have any construction and configuration. In general, each
light source is electrically energized to emit light. Some
example types of light sources include incandescent,
flourescent, halogen, and light-emiiting diode. Also, each
light source may have one ormore specialized properties
or charactetistics, such being a color changing light
source. )

.[0016] A lens 20 of thé lighting device 12 is in accord-

ance with one aspect of the present invention. The lens
20 is located in front of the fixture 14 and the light sources
18A, 18B located therein. The lens 20 is transparent, or
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
opening of the fixtiure 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 fixture 14. in the shown exampile, the lens 20 is a
unitary member. However, itis to be appreciated that the
lens 20 may be multi-component. Within such a multi-
component lens, the lenses may be in a stacked 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

light-directing properties (e.g., refraction) or some of the
lenses may have lighi-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-
vironment. The cover lens may not have light-directing
propetties {e.q., the cover lens is optically inert). For ex-
ample, the coverlens may just have smooth planerfaces.
Within a muiti-component lens, the lenses may be
spaced apart or in-contact with each other.

[0018] A seal (notshown) may be located between the
fixture 14 and the lens 20 to prevent water entry into the
fixture 14 at an edge of the lens 20. Itis 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, itis to be appre-
-Clated that the seal may be attached to or part the fixture
14 or the lens 20: Also, it is to be.appreciated that the

lens 20can be securedtothefixiure 14. The methodology
and structure for sealing and securing the lens 20 to the
fixture 14 may be varied and are not limitations on the
present invention.

[0019] One example of the !ensvzo 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 exampie, two pairs of primary light-di-
rectingareas 24A, 248 and 26A, 26B are provided. 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
thatthe 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 fight-

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/
aligriment combinations.

[0022] - In the shown example, the lens 20 is c&rcu!ar
with a central axis 22, and each pair of light-directing
areas (e.g., 24A, 24B) is symmeirically disposed about
the ceniral axis of the lens. 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. Still further, the two pairs of light-directing
areas 24A, 248 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 1o be oriented 90E relative
1o 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.q., 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 whilethe lens
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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, it'is to be
appreciated that the selection of association oralignment
of one of the light-directing areas (e.g.; 24A) relative fo
a light source (e.g., 18A) may be a one-time determmina- -
tion. For example, the selection may be done when the
lens 20 is initially instafled. In summary, one aspect of
the present invention provides for the ability to select a
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
the location of the light-directing areas relative to the light
sources 18A 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

18B (i.e., associated or aligned) will primarily be respon-

sible for the resulting beam patterns. Light emitted from
the light sources 18A and 18B will be directed by the
associated/aligned light-directing areas dependent upon
the particular light-directing properties.

[0025] Within the shown example, the hght—darectmg
propetrties 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 adistinct beam pattern,
as compared to the other light-directing area choice (e.g.,
26A). Inthe shown example, the beam 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
18B. Briefly, the two light-directing areas have different
geometries. However, it is to be appreciated. that other
light-directing propertiies could be utilized. Examples of
such other properties may include diffraction gratings,

. holographic aspects, selective transmission, andthe like.

[0026] Figs. 3A and 3B are schematic illustrations to
show sample beam patterns that may created by an em-
bodiment of the lens 20. it should be appreciated that the
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.

[0027] Fig. 3Ais atop 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
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
dotted lines). As such, the first primary light-directing ar-

‘eas 24A, 24B 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, 26B are
associated (e.g., aligned) with the light sources 18A, 18B.
Afterbeing refracted by the second primary light-directing
areas 26A, 26B the light is significantly dispersed hori-

zontally, as shown in Fig. 4A (see dotted lines), and sig- -

nificantly dispersed vertically, as shown in Fig. 4B (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, 24B, the second
primary light-directing areas 26A,; 26B cause light to have
dispersion both horizontally and -vertically, offering a
more homogeneous illumination in all directions. lt is to
be appreciated that the beam patierns shown herein are
only a set of examples and that other beam patterns can
be accomplished with light-directing areas made up of
protrusions of different geometry.

[0029] The versatility of the present lnventton derives
from the fact that a number of distinct beam patterns can
be obtained as or after the lens 20 is instalied 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] [t is to be appreciated that different arrange-
ments of light-directing areas might make it possible io
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 necessarily limited to
80°.

[0031] Turning againto the specmc example shown in
Fig. 2, the outer periphery of the lens 20 is circular. Oné
specific example of the lens 20 has a diameter that is
approximately 8.25 inches. Each of the light-directing ar-

eas 24A, 24B and 26A, 26B has a generally hexagonal -

shape, and the light-directing areas abut each other. The
shown example aiso 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 covering
an area at the center of the lens. The first ancillary light-
direciing areas 30A-30D may be contiguous ar separat-
ed. The shown example includes both contiguous and

. separated areas. {t is to be appreciated that some or all
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of the ancillary areas may be omitted or replaced with a
different ancillary light-directing area. )

[0032] Asisshownin Figs. 5 and 6, the lens20 has a
convex outer surface and a concave innersurface. 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, 24B 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, -

eic. 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
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
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.
However, It is to be appreciated 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-
directing area {e.g., 24A) has a propensity to direct light
transverse to the elongation of the protrusions 38.
[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 protfrusion 40 has a
generally circular cross-section taken along the protru-
sion extent {e.g., along an individual protrusion axis).
Each beadlike protrusion 40 aisc has a slightconical con-
figuration as the protrusion extends upwardly from the
point of contact with the overall lens structure. in one
example, each beadlike protrusion 40 has a diameter of
approximately 3/16 of an inch across the base and a
height that is approxsmately 1/186 of an inch high. How-
ever, it is to be apprecrated that such dimensions and
configurations are not required limitations on the present
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] Turming to the specifics of the example, as’
shown in the Fig. 2, for the ancillary light-directing areas
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, 24B and 26A, 26B. The
first and second ancillary light-directing areas 30A-30D
and 32 have protrusions 44 and 48, respectively. The
protrusions 44 and 46 are less pronounced (e.g., lower
height) than the protrusions 38 and 40 of the primary
light-directing areas 24A, 24B and 26A, 26B. Inthe shown
example, the protrusions 44 and 46 of the firstand second
ancillary light-directing areas 30A-30D and 32 are, re-
speciively, parallels of semi cylinder-like protrusions and
matrices of hemi-spheroid (beadlike) protrusions.
[0036] The elongate protrusions 44 of thefirst ancillary
light-directing areas 30A-30D have a height that is less
than the height of the protrusions 38 within the first pri-
mary light-directing areas 24A, 24B. In one example, the
height of the elongate protrusions 38 is approximately
1/16 of an inch. Itis to be appreciated that the protrusions
40 of the second primary light-directing areas 26A, 26B
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have a height that is approximately the same as the
height of the elongate protrusions 44 of the first anciilary

" 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, 26B.

[0038] Theinvention 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 at_id 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 the in-
vention. lf is intended that the invention not be limited fo
the particular implementation described herein, but that

. the claims be given their broadest interpretation to cover
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alt embodiments, literal or equivalent, covered thereby.

Claims

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 fixiure 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: ’

1.

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, distmct from the first

beam’ pattern;

wh’erem 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 pesitioning of the lens.

A lens as set forth in claim 1, wherein the lens has
acentral axis, and the first and second light-directing
area are located away from the axis.

3. Alens as set forth in claim 1, wherein the first ligist-
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8.

10.

10

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
pattern is laterally and vertically disperse.

A lens as set forth in claim 3, wherein the first light-
directing area includes elongate protrusions that are
‘parallel t6 each other, and the second hght-dlrectlng
area inciudes hemi-spheroid protrusions.

A lens as set forth in claim 1, wherein the lighting
devicé has two light sources, and the lens has a pair
offirst light-directing areas and a pair of second hght—
directing areas.

A lens as set forth in claim 1, wherein the lens is a
unitary member.

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;

at least one light source located within the fixture
interior, light from the light source being able o
proceed from the interior through the opening;
and o

a lens located in front of the fixture and the light
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;

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
lens and into the wet environment dependent’
upon the different light-directing areas and light
source associations resulting from the position .
variation.

A lighting device according to claim 7, wherein each
light-directing area includes a surface geometry on
the lens.

A lighting device according to claim 8, wherein one
ofthe light-directing areas includes elongate, protru-
sions that are paralle! to each other, and another of
the light-directing areas includes hemi-spheroid pro-
trusions.

A lighting device accerding to claim 7, wherein the
lens has a circular periphéry and variation of posi-
tioning of the lens includes rotation of the lens about
a central axis of the lens. :
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A lighting device accofding to claim 7, wherein the
lens position is variable without change of distance
between the lens and the light source.

A lighting device according to claim 7, wherein the
light source is a color-changing light source.

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;
muitiple 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 patternsfor 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
varigtion. -

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.

A lighting device according to claim 13, wherein the
light-directing areas of the lens each include a sur-
face geometry on the lens.

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-

17.

trusions.

A lighting device according to claim 18, wherein the
lens has a circular periphery and variation of posi-

_ tioning of the lens includes rotation of the lens on a

18.

19

central axis of the lens.

A lighting device according to claim 13, wherein the
lens position is variable without change of distance
between the lens and the light sources.

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 environment, the lighting.

device comprising: :

1653255A2_|_>

10

15

20

25

30

35

40

45

55

21

22

23

24

25

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 513 of 836

H

v

a fixture for location within the environment and
having an interior with an opening;

at ieast one light source located within the fixture
interior; and .

a lens located in front of the fixture and the light
source located therein, the lens closing the
opening from the wet environment; :
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.

A lighting device according to claim 20, wherein re-
positioning the lens includes rotating the lens, the
light source is located within the fixture interior such
that the rotation of the lens provides for the reposi-
tioning.

A lighting device according to claim 20, wherein the
lens is positionable at first and second locations rel-
ative to the fixture and the light source therein, the
lens has afirst 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
a second light-directing portion for directing light pro-
ceeding from the light source in a second manner,
different from the first manner, when the lens is at
the second location. ‘

A lighting device according to claim 22, wherein the
first light-directing area includes elongate profru-
sions that are parallel to each other, and the second
light-directing area includes hemi-spheroid protru-
sions.

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
to direct fight omni-directionally within a hemisphere.

A lighting device according to claim 20, wherein the
lighting device is an underwater lighting device, and
the multiple, distinct beam patterns proceed through

water.
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Tighting device with variable position between the lens and
the light source
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lighting device with multiple light sources
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LAMPE DE VEHICULE COMPRENANT PLUSIEURS DIODES PHOTOEMISSIVES.

L'invention conceme une lampe de véhicule.

Elle se rapporte a une lampe de véhicule comprenant
une source lumineuse ayant plusieurs diodes photoémissi-
ves qui peuvent étre allumées dans au moins deux types de
modes d'éclairage de lampe. La source lumineuse a un pre-
mier groupe de diodes photoémissives comprenant au
moins une diode (24R1, 32R) placée en position pratique-
ment centrale de la source lumineuse et un second groupe
de diodes photoémissives comprenant plusieurs diodes
(24R2, 32U) qui entourent le premier groupe de diodes. Les
modes d'éclairage de la lampe comprennent un premier
mode dans lequel seul le premier groupe de diodes photoé-
missives (24R1, 32R) est allumé et un second mode dans
lequel le second groupe de diodes photoémissives (24R2,
32U)) est allumé.

Application aux lampes des véhlcules automobiles.

OO O
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La présente invention concerne une lampe de véhicule
qui posséde une source lumineuse comprenant plusieurs diodes
photoémissives qui peuvent &tre mises en fonctionnement dans
des modes d'é&clairage qui peuvent €tre commutés.

Les lampes classiques de véhicule, telles que les
lanternes et feux de stop, ont &été réalisées afin qu'elles
puissent &tre mises en fonctionnement avec deux types de
modes d'é@clairage de lampe. Une disposition particulidre &
cet effet comprend l'utilisation de sources lumineuses &
deux filaments, s8i bien que les modes d'éclairage de
lanterne et de feu de stop peuvent 8tre commutés par chan-
gement du nombre de filaments chauffés.

On connait ausgsi des lampes de véhicules qui utilisent
plusieurs diodes photoémissives comme source lumineuse, si
bien gque les modes d'éclairage de lanterne et de feu de stop
sont commutés par changement convenable du nombre de diodes
en fonctionnement.

Dans le cas ol le nombre de diodes photoémissives en
fonctionnement dans une telle lampe de véhicule est changé
sans précautions, le nombre de sources lumineuses est tel
gu'il donne une impression d'augmentation ou de réduction de
nombre et de variation de position de chague source lumi-

.neuse lors de la commutation des modes d'!'éclairage. En

conséquence, on peut craindre gque les conducteurs des autres
véhicules ne regoivent une indication erronée.

L'invention a donc pour objet la réalisation d'une
lampe de véhicule gqui permet la commutation de modes
dféclairage de la lampe gans donner aux conducteurs d'autres
véhicules une indication erronée, méme lorsque chaque scurce
lumineuse est formée de plusieurs diodes photoémissives.

L'invention atteint l'cbjet précité. par mise en oceuvre
de groupes prédéterminés de lentilles placé&z devant les
diodes photoémissives.

Une lampe de véhicule selon l'invention comprend une
source lumineuse possé&dant plusieurs diodes photoémissives
gui peuvent &tre misez en fonctionnement avec au moins deux
sortes de modes d'éclairage. La source lumineuse a un
premier groupe de diodes photoémissives éomprenant au moing
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une diode photoémissive placée en position pratigquement

=~

centrale par rapport & la source lumineuse, et un gecond

groupe de diodes photoémissives comprenant plusieurs diocdes

disposées afin qu'elles entourent le premier groupe de

diodes.

Les modes d'éclairage comprennent un premier mode
dans lequel seules les diodes du premier groupe sgont en
fonctionnement, et un second mode dans lequel les diodes du
second groupe sont mises en fonctionnement.

Tant que la lampe a une source lumineuse possédant
plusieurs diodes photoémisaives, la disposition des autres
éléments qui forment le dispositif d'éclairage n'est pas
limitée & une disposition particuliére.

Dgns

la mesure oli le premier groupe de diodes

photoémissgives est en position pratiquement centrale par

rapport

~

4 la source lumineuse, la digpeosition des diodes

formant le premier groupe n'est pas limité&e & une dispo-
sition particuliére quelconque. Dans la mesure oli le second
groupe de diodes est digpozé afin qu'il entoure le premier
groupe, la disposition des diodes photoé@missives formant le
second groupe n'est pas limité&e & une disposition spécifique
quelconque. Par exemple, des dispositions de diocdes photo-
émigsives formant le premier groupe ocu le second groupe

-peuvent comprendre une disposition symétrique par rapport i
un point qui occupe la position centrale de la source

a~

Jumineuge ou une digposition & symétrie axiale par rapport
& une droite passant par la position centrale de la source.
En outre, les diodes photoémissives formant le premier

groupe et celles qui forment le second groupe peuvent avoir
la méme couleur ou des couleurs différentes.
Bien que le second groupe de diodes photoémissives soit

destiné

~

d étre mis en fonctionnement dans le second mode

d'éclairage, la mise en fonctionnement des diodes du second
groupe peut comporter un mode dans lequel seules les diodes
du second groupe sont en fonctionnement, et un mode dans
lequel les diodes du premier groupe et celles du second
groupe sont engemble en fonctlonnement.

a

~

Grice 4 la digposition indiquée, la lampe de véhicule

une

source

lumineuse

possédant plusieurs diodes
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photoémissives qui peuvent &tre mises en fonctionnement dans
au moins deux types de modes d'éclairage. La source lumi-
neuse posséde le premier groupe, qui comprend au moins une
diode photoémissive, en position pratigquement centrale de la
source, et le second groupe qui comprend plusieurs diodes
photoémisgives disposées afin qu'elles entourent le premier
groupe. En outre, les modes d'éclairage de la lampe
comprennent le premier mode d'éclairage dans lequel seules
les diodes du premier groupe sont en fonctionnement et le
second mode dans lequel les diodes du second groupe sont en
fonctionnement, =i bien qu'on peut obtenir le fonctionnement
suivant.

Plus précisément, comme les diodes photoémissives du
premier groupe comprennent au moins une dicdes photoémissive
en position pratigquement centrale par rapport & la source
lumineuse et le second groupe comprend plusieurs diodes
photoémigsives disposées afin qu'elles entourent les diodes
du premier groupe, il est possible de donner & la source
lumineuse un aspect analogue & celul qui est obtenu lorsque
la source esgt mise en fonctionmnement autour de sa position
pratiquement centrale dans l'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
groupe sont simultanément en fonctionnement.

En consé@gquence, le nombre de scurces lumineuses est tel
que l'aspect obtenu donne un effet d'augmentation ou de
réduction du nombre de diodes, et la pecsition de la source
ne peut pas donner un effet de variation au moment de la
commutation des modes d'éclairage, si bien que les
conducteurs des autres véhicules ne risquent pas de recevoir
une indication erronée.

Dane la lampe de véhicule ayant la source gqui comprend
plusieurs diodes photcémissives gquli sont mises en fonction-
nement dans des mocdes commutables, il est pozsible de
commuter leg modes d'éclairage sans donner aux conducteurs
degs autres véhicules une indication erronée.
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Bien gue la source lumineuse puisse ne comporter gque
le premier groupe et le sBecond groupe de diodes photo-
émigsives, elle peut ausgsi comporter un troisiéme groupe
comprenant plusieurs diodeg photoémisazives disposées afin
qu'elles entourent le second groupe de diodes. Dans ce casg,
un plus grand nombre de modes d'éclairage peut &tre &tabli.

Dans la digposgition précitée, dans le cas oli les diodes
du premier groupe et cellee du second groupe ont la méme
couleur, la luminosité peut beaucoup varier lors de la
commutation des modes d'éclairage grf8ce & 1'éclairage
simultané du premier et du second groupe. Lorsqu'un feu de
stop est mis en fonctionnement alors que la lanterne reste
allumée, les conducteurs des autres véhicules et d'autres
personnes peuvent reconnaitre nettement 1l'éclairage du feu
de stop, par exemple par réalisation des diodes photo-
émipsives du premier et du second groupe par des diodes de
couleur rouge, le premier mode d'é&clairage étant le mode de
lanterne et le second &tant le mode de feu de stop.

Dans la disposition précitée d'autre part, dansg le cas
oli les diodes photoémissives du premier groupe et du second
groupe ont des couleurs différentes, seules les diodes du
second groupe sont allumées dans le second mode d!éclairage.
En conséquence, la source lumineuse ne fonctionne pas avec
les deux couleurs simultanément, et il est possible de
commuter les modes mans donner une indication erronée aux
conducteurs des autres véhicules.

Lorsqu'un indicateur de changement de direction est
manoeuvré, un clignotant jaune peut &tre mis en fonction-
nement, par exemple parce que les diodez du premier groupe
sont rouges et celles du second groupe jaunes, et le premier
mode dféclairage est le mode de lanterne et le second mode
d'éclairage est le mode de clignotant.

Avec la disposition précitée, l'incorporation d'une
lentille de diffusion comprenant plusieurs €léments de len-
tille de diffusion en avant de la source lumineuse permet de
rendre pratiquement uniforme la luminosité donnée par
l'ensemble de la source. La source lumineuse resgemble alors
plus & une source lumineuse unigue.
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Dans ce cas, la disposition d'une lentille formant
condenseur devant la 1entiile de diffusion permet l'obten-
tion des performances nécessaires de distribution de
l'intensité lumineuse du digpositif d'éclairage, grice i la
combinaison de la lentille formant condenseur et de la
lentille de diffusion.

La source lumineuse peut &tre une source unique. Cepen-
dant, une quantité puffisante de lumiére peut &tre obtenue
par disposition de plusieurs sources lumineuses. Selon
l'invention, la disposition prédéterminée des sources
lumineuses n'est pag limitée & une digposition particuliére
et cette disposition peut comprendre une disposition en
série, une disposition annulaire ou tout autre type de
disposition convenable.

Il est en outre possible d'adopter une lampe de véhi-
cule ayant plusieurs unités & lampe, la lampe précitée
constituant une unité. Dans ce cas, les deux types au moins
de modes d'éclairage de chaque unité sont combinés afin
qu'ils donnent différentes combinaisons entre les unités et
qu'un nombre de modes d'éclairage encore plus grand puisse
étre utilissé.

D'autres caractérigtiques et avantages de l'invention
seront mieux comprisg & la lecture de la description qui va
suivre d'exemples de réalisation, faite en référence aux
dessing annexés sur lesquels :

la figure 1 est une vue en é&lévation d'une lampe de
véhicule dans un mode de réalisation de l'invention ;

la figure 2 est une coupe horizontale d'une lampe de
véhicule dans un mode de réalisation de l'invention ;

la figure 3 est une coupe détaillée suivant la ligne
IITI-IITI de la figure 1 ;

la figure 4 est une vue en élévation représentant un
état dans lequel la lampe de véhicule est en fonctionnement
comme en mode d'éclairage de lanterne ;

la figure 5 est une vue en élévation représentant un
état dans lequel la lampe du véhicule est en mode d'éclai-
rage de lanterne-~-feu de stop ;
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la figure 6 est une wvue en é&lé&vation représentant
lt'état dans lequel la lampe de véhicule est en mode d'é&clai-
rage de lanterne et de clignotant ;

la figure 7 est une vue en é€lévation représentant un
état dans legquel la lampe de véhicule est en mode d'éclai-
rage de feu de stop et de clignotant ;

les figuresz 8(a) & 8(f) sont des schémas représentant
des exemples de disposition de diodes photoémissives consti-
tuant chague source lumineuse de 'la lampe de véhicule ; et

les figures 9(a) & 9(e) sont des schémas représentant
des exemples de disposgition de diodes photoémigsives consti-
tuant chaque source lumineuse de la lampe de véhicule.

La figure 1 est une vue en é€lévation d'une lampe 10 de
véhicule selon l'invention, la figure 2 une coupe hori-
zontale de cette lampe, et la figure 3 une coupe détaillée
suivant la ligne III-III de la figure 1.

Comme l'indiquent les figures 1 & 3, la lampe 10 de
véhicule selon l'invention est une lampe arriére combinée
placée i la partie d'extrémité arriére gauche d'un véhicule.
Cette lampe 10 comporte deux unités 12A et 12B & lampe
logées dans une chambre de lampe. Cette chambre comporte un
corps 14 de lampe ayant un contour allongé latéralement, une
glace translucide continue 16, et un panneau 18 de protec-
tion qui entoure ces unités 12A et 12B a4 lampe.

La lampe 10 de véhicule est utilisée fonctionnellement
comme lanterne, comme feu de stop et comme clignotant. Plus
précisément, l'unité 122 placée du cdté interne du véhicule
dans la direction de la largeur peut fonctionner en mode
d!éclairage de lanterne et en mode dr'éclairage de feu de
stop. L'unité 4 lampe 12B placée du cdté extérieur du
véhicule dans la direction de la largeur peut &tre mise en
fonctionnement en mode d'éclairage de lanterne et en mode
d!éclairage de clignotant.

On décrit d'abord la construction de l'unité & lampe
12A.

L'unité & lampe 12A comporte neuf sources lumineuses
202 et un panneau translucide 22 placé devant ces sources

20A (c'est-d-dire en avant du dispositif d'éclairage mais en
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pratique & l'arriére du véhicule, la méme remarque s'appli-
quant dans la suite).

Chacune des sources lumineuses 20A comprend neuf diodes

‘pPhotoémissives rouges 24R1 et 24R2, telles que les diodes

photoémissives sont placées verticalement et horizontalement

sous forme d'un carré, cl'est-&d-dire d'un carré de 3 x 3
diodeg. Sur les neuf diodes rouges 24R1 et 24R2, une diode
24R1 (premier groupe) placée en position centrale dans la
source 20A est mise en fonctionnement en mode d'éclairage de
lanterne. Les huit diodes rouges 24R2 (second groupe) qui
entourent la diode rouge 24R1 sont mises en fonctionnement
avec la diode 24R1 en mode d'éclairage de feu de stop.

L'une des neuf sources lumineuses 20A est placée sur
un axe optique Ax disposé dans la direction longitudinale et
passant par la position centrale de l'unité & lampe 12A. Les
huit sources lumineuses restantes sont disposées afin
qu'elles entourent l'axe optique-Ax d des intervallesg de 45°
autour de celui-ci.

' Sur la figure 2, les neuf diodes photoémiszsives rouges
24R1 et 24R2 formant chacune des neuf sources lumineuses 20A
sont montées sur une seule carte de circuit imprimé 26. Une
lentille de diffusion 28 ayant plusieurs éléments de len-
tille de diffusion (lentille en ocell de poisson) est placée
devant chaque source lumineuge 20A. Ces lentilles 28 de
diffusion sont formées sur une méme carte 30 de lentilles de
diffusion.

On se référe & la figure 3 ; pour la source lumineuse
20A placée pgur l'axe optique Ax et les gquatre sources
lumineuses 20A placées verticalement et horizontalement &
c8té de la source lumineuse 20A placée sur l'axe optigque Ax
(cing sources Ilumineuses 20A disposées en croix), des
lentilles 34 formant condenseur sont en outre placées devant
les lentilles de diffusion 28. Comme décrit précédemment,
les lentilles de diffusion 28 sont placées devant les
sourceg lumineuses respectives 20A. Chacune de ces lentilles
34 formant condenseur est une lentille plan-convexe ayant
une surface convexe & la face avant et elles sont formées
sur une seule carte 36 de lentilles formant condengeur.
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Le panneau translucide 22 a une forme de déme et il
dépasse vers l'avant. A la partie avant de chacune des cing
gources lumineuses en croix 202 placées dans le panneau
translucide 22, est formée une partie circulaire d'ouverture
22a de diamétre légérement supérieur 3 celui de la lentille
34 formant condenseur wvue sur une &lévation du dispositif
d*éclairage. Une partie cylindrique 22b tournée vers la
carte 36 de lentilles formant condenseur qui conserve la
configuration périphérique externe pratiquement de la partie
d'ouverture 22a est formée dans cette partie d'ouverture
22a. De plus, un traitement semi-réfléchissant est appliqué
4 la surface en forme de dSme du panneau translucide 22 pour
la constitution d'une partie semi-réfléchissante 22¢. Ce
traitement semi-réfléchissant est aussi appliqué & 1la
surface de la partie cylindrique 22b dans le panneau trans-
lucide 22.

Le panneau translucide 22 a une partie périphérigque
externe sous forme d'une partie annulaire plate 22d. Cette
partie plate 224, la carte de circuit imprimé 26, la carte
30 de lentilles de diffusion et la carte 36 de lentilles
formant condenseur sont fixées, par l'intermé&diaire d'entre-
toiges 38 et 40, au corps 14 de lampe par des boulons 42 et
des écrous 44 i plusieurs emplacements périphériques de la
partie annulaire plate 224.

L'émission lumineuse est réalisée de 1la maniére
suivante dans cette unité & lampe 12A.

Dans le cas des cing sources lumineuses placées en
croix 203, la lumiére des diodes photoémissives rouges 24R1
et 24R2 formant la source 20A diffuse dans la lentille de
diffusion 28. La lentille 34 formant condenseur concentre la
lumiére diffusée puis 1l'émet vers l'avant. D'autre part,
pour les quatre autres sources lumineuses restantes 203, la
lumiére des diodes photoémissives rouges 24R1 et 24R2 qui
forment chacune des guatre sources lumineuses egt diffusée
par la lentille 28 de diffusion. La lumiére émise par cette
lentille 28 traverse le panneau translucide 22 pour 8&tre
émise en avant. Aingi, la distribution nécessaire d'inten-

sité lumineuse peut &tre donnée au dispositif d'!'é&clairage.
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On décrit maintenant la construction de l'unité i lampe
12B. '

Comme l'indique la figure 1, la construction de l'unité
4 lampe 12B est fondamentalement analogue & celle de l'unité
4 lampe 12A, maig les diodes photoémissives formant les
sources 20B sont différentes de .celles de l'unité & lampe
12a.

Plus précisément, l'unité & lampe 12B a aussi neuf
sources lumineuses 20B comprenant chacune neuf diodes
photoémissives disposées verticalement et horizontalement,
c'est-d-dire sous forme d'un carré de 3 x 3 diodes. Une
diode placée en position centrale dans la source 20B est une
diode rouge 32R et huit diodes photoémissives entourant la
diode rouge 32R sont des diodes jaunes 32U. De plus, dans
chaque source lumineuse 20B, la diode rouge 32R (premier
groupe) est mise en fonctionnement en mode dt'éclairage de
lanterne.  Les huit diodes jaunes 32U (second groupe) sgont
mises en fonctionnement en mode de clignotant.

Les figures 4 & 7 sont des vues en élévation d'un état
dans lequel l1la lampe 10 de véhicule de ce mode de ré&ali-
sation est mise en fonctionnement dans divers modes d'éclai-
rage.

Comme l'indique la figure 4, seules les diodes photo-
émissives rouges 24R1 et 32R placées au centre des sources
lumineuses respectives 20A et 20B des deux unités & lampe
122 et 12B sont mises en fonctionnement dans le mode
d'éclairage de lanterne. Aingsi, les deux unités & lampe 122
et 12B de la lampe 10 sont mises en fonctionnement sous
forme rouge et jouent le rdle des lanternes.

Comme l'indique la figure 5, en mode d!'éclairage de
lanterne-feu de stop, le feu de stop est mis en fonec-
tionnement loreque la lanterne reste allumée. Dans le cas de
l'unité & lampe 12B, chacune des sources lumineuses 20B
reste au repos en mode d'éclairage de lanterne-feu de stop
alors que la lanterne reste allumée. Dans le cas de l'unité
d lampe 123, les huit diodes rouges 24R2 placées autour de
la diode rouge 24R1 de chacune des sources lumineuses 20A
sont mises en fonctionnement avec la diode 24R1. Lorsque les
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huit dicdes rouges 24R2 sont miszes en fonctionnement en mode
d'éclairage de lanterne-feu de gtop, l'unité 3 lampe 12A est
bien plus brillante gqu'en mode d'éclairage de lanterne. La
lampe 10 du véhicule joue donc le r8le de la lanterne et du
feu de stop, lorsgue l'unité & lampe 12A est mise en
fonctionnement en mode d'éclairage de feu de stop alors que
1l'unité & lampe 12B reste en mode d!'éclairage de lanterne.

Par ailleurs, lorsque les huit diodes photoémimsives

.rouges 24R2 de chacune deas sources lumineuses 20A de l'unité

4 lampe 122 sont mizses en fonctionnement, 1la surface
d'éclairage et la luminosité centrée sur la position
centrale de la source lumineuse 20A donnent l!'impression
d'une surface d'éclairage et d'une luminosité accrues. Ceci
est 44 au fait que les diodes photoémismives rouges 24R2
sont disposées afin qu'elles entourent la diode rouge 24R1.
En conségquence, le nombre de sources lumineuses ne parait
pag augmenter ou diminuer et la position des sources lumi-
neuses ne parait pas varier.

Comme l'indique la figure 6, chacune des sources
lumineuses 20A de 1l'unité 12A reste au repos en mode
d'éclairage de lanterne et en mode d'éclairage de lanterne
et de clignotant. Le clignotant est mis en fonctionnement
lorsque la lanterne reste allumée en mode d!é&clairage de
lanterne et de clignotant. Dans l'unité & lampe 12B, la
diode photoémissive rouge 32R occupant la position centrale
dans chaque source lumineusge 20B ne fonctionne pas et les
huit diodee jaunes 32U placées autour de la diode rouge 32R
fonctionnent par intermittence. Ainsi, la lampe 10 de
véhicule a les fonctions de lanterne et clignotant lorsgue
l'unité & lampe 12B fonctionne en mode de clignotant alors
que l'unité i lampe 12A garde le mode de lanterne.

Dang l'unité & lampe 12B, bien gue la diode photo-
émissive rouge 32R ne fonctionne pas et les huit diodes
jaunes 32U fonctionnent dans chaque source lumineuse 20B, le
centrage de la couleur en position centrale de la source 20B
ne varie pas. La zone éclairée et la luminosité sont dues au
fait que les diodes jaunes 32U sont placées autour de la
diode rouge 32R. En conségquence, le nombre de sources
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lumineuses ne parailt pas augmenter ou diminuer, et la
position de 1l'une guelconque des sources lumineuses ne
parait pas varier.

Comme l'indigque la figure 7, en mode d!'éclairage de feu
de stop et de clignotant, le clignotant et un feu de stop
sont simultanément en fonctionnement. Dans l'unité & lampe
12B, les huit diodes jaunes 32U placées autour de la diode
rouge 32R dans chacune des sources lumineuses 20B
fonctionnent alors que la diode rouge 32R ne fonctionne pas.
Dang l'unité& & lampe 12A, les huit dJdiodes rouges 24R2
placéeg autour de la diode rouge 24R1 dans chague sgource
lumineuse 20A, ainsi que la diode rouge 24R1, fonctionnent.
De cette maniére, la lampe 10 de véhicule a les fonctions
d'une lanterne et d'un clignotant, lorsgue l'unité a lampe
122 est mise en fonctionnement en mode d'é&clairage de feu de
stop alors gque l'unité & lampe 12B conserve le mode
d'éclairage de clignotant.

.Comme décrit précédemment en détail, la lampe 10 de
véhicule selon l'invention a deux unités & lampe 122 et 12B
qui sont mises en fonctionnement dans deux modes 4'éclairage
qui différent. Ainsi, un nombre de modes d'éclairage de
lampe peut &tre réglé par une de leurs combinaisons.

De plus, comme chacune des unités & lampe 12A et 12B
a neuf sources lumineuses 20A et 20B, une quantité sguffi-
sante de lumiére peut: &tre obtenue pour chacune deg unités
a4 lampe 12A et 12B.

A cause de la disposition des sources lumineuses 203
et 20B des unités & lampe 12A et 12B, la diode photoémissive
occupant la position centrale de chacune des sources
lumineuses 20A et 20B parait devenir lumineuse dans tous les
modes d'éclairage, et il n'apparait pas un effet d'augmen-
tation ou de ré&duction du nombre de sources lumineuses. -En
outre, la poeition de chaque source lumineuse ne parait pas
non plus varier lors de  la commutation des modes
dt'éclairage. En conséquence, les conducteurs des autres
véhicules ne risquent pas d'avoir une indication erronée.

Dans ce mode de réalisation de l'invention, la diode
photoémissive rouge 24R1 occupant la position centrale de
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chaque source lumineuse 20A de l'unité & lampe 12A est mise
en fonctionnement en mode d!éclairage de lanterne. En outre,
la diode rouge 24R1 et les diodes rouges 24R2 placées autour
de la diode rouge 24R1 sont simultanément mises en
fonctionnement en mode d'éclairage de feu de stop. En
conséguence, la luminosité globale peut varier beaucoup lors
de la commutation des modes d'éclailrage. Ainsi, lorsque le
feu de stop est mis en fonctionnement alors que la lanterne
reste allumée, les conducteurs des autres véhicules peuvent
reconnaitre l'éclairage du feu de stop.

De plus, dans ce mode de réalisation de l'invention,
la diode rouge 32R occupant la position centrale de chaque
source lumineuse 20B de l'unité & lampe 12B est mise en
fonctionnement en mode d'é&clairage de lanterne. En outre,
les diodes jaunes 32U placées autour de la diode rouge 32R
gont mises en fonctionnement et la diode rouge 32R est
&teinte en mode d'éclairage de clignotant. Ainsi, chaque
source lumineuse 20B ne peut pas &tre allumée avec deux
types de couleurs simultanément, et il est donc possible de
commuter les modes d'éclairage sans donner d!'indication
erronée aux conducteurs des autres véhicules.

Dans ce mode de réalisation de l'invention, dans chaque
unité & lampe 12A et 12B, une lentille 28 de diffusion ayant
plusieurs &léments de lentille de diffusion est placée
devant -chacune des neuf sources lumineuses 20A et 20B. En
conséquence, la luminosité de chacune des sources lumineuses
20A et 20B paralt pratiquement uniforme lorsqu'elles sont
toutes activées. Les sources lumineuses 20A et 20B donment
donc l'impression d'une seule source lumineuse.

En outre, dans ce mode de réalisation de lt'invention,
une lentille 34 formant condenseur est placée devant chacune
des cing sources lumineuses parmi les neuf sources lumi-
neuses 20A (les lentilles formant condenseur sont associées
aux gources lumineuses 20B) . La combinaison des lentilles 34
formant condenseur et des lentilles de diffusion 28 permet
l'cbtention des performances nécessairesg de distribution
dtintensité lumineuse de l'appareil d'éclairage.
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Dansg le mode de réalisation précité de l'invention, les
diodes photoémissives sont disposées verticalement et
horizontalement dans chacune des sources lumineuses 20A et
20B, c'est-d-dire suivant un carré de 3 =x 3 diodes.
Cependant, des dispositions autres que cellezs gqu'on a
décrites peuvent &tre adoptées, comme indiqué dans les
exemples des figures B(a) & B(f) et 9(a) & 9(e). Les

. exemples de disposition des diodes photoémissives des

gources lumineuses 202 des figures 8(a) & 8(f) et 9(a) &
9 (e) s'appliquent é&galement aux sources lumineuses 20B.

Les exemples de disposition de diodes photoémissives
représentés sur les figures 8(a) & 8(f) sont tels que,
lorsqu'une diode photoémissive rouge 24R1 parmi les diodes
24R1 et 24R2 constituant la source lumineuse 20A est placée
au centre comme indiqué précédemment, la disposition des
diodes photoémissives rouges 24R2 placées autour de la diode
photoémissive rouge 24R1 peut varier.

La figure 8(a) représente un mode de réalisation de
l'invention dans lequel huit diodes photoémissives rouges
24R2 sont placées autour de la diode photoémissive rouge
24R1 pous forme d'un carré. La figure 8(b) représzente un
mode de réalisation de l'invention dans lequel quatre diodes
photoémissives rouges 24R2 placées aux coins respectifs sont
omiges. La figure B(c) représente un mode de réalisation de
l'invention dans lequel quatre diodes photoémissives rouges
24R2 (deux verticales et deux horizontales) sont omises. La
figure 8(d) représente un mode de r&alisation de l'invention
dana lequel huit diodes photoémissives rouges 24R2 sont
placées en losange soua forme décalée. La figure 8(e)
représente un mode de réaligation de l'invention dans lequel
trois diodes photoémigsives rouges 24R2 sont placées i des
intervalles de 120° gur une méme circonférence. La figure
8(f) représente un mode de réalisation dans lequel gix
dicdeg photoémissives rouges 24R2 sont placées & des
intervalles de 60° sur une méme circonférence.

Dans tous les exemples de disposition précités, plu-
sieurs diodesg photoémissives rouges 24R2 sont disposées afin
qu'elles entourent la diode photoémissive rouge 24R1 placée
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au centre de la source lumineuse 20A. En conséquence, la
source lumineuse 20A donne l'impression d'une gource
lumineuse unique qui devient lumineuse dans 1l'un quelconque
des modes d'éclairage de lampe comprenant le mode ol seule
la diode rouge 24R1l est en fonctionnement, le mode dans
lequel les diodes rouges 24R1 et 24R2 sont en fonctionmement
et, en outre, le mode dans lequel seules les diodes 24R2
(seules les diodesg jaunes 32U de la source lumineuse 20B)
sont en fonctiomnement.

Comme les diodes rouges 24R2 ont une régularité géomé-
trigque dans tous les exemples de disposition, la source
lumineuse 20A peut étre mise en fonctionnement en donnant
1'impression d'une source lumineuse unique sans indication
erronée. Méme si la disgposition des exemples précédents
présente une certaine irrégularité de disposition géomé-
trique, la socurce lumineuse 20A peut apparaitre comme une
seule source lumineuse en fonctionnement.

Les exemples de disgposition de diodes photoémigsives
des figures 9(a) & S(e) sont tels que la disposition des
diodes photoémissives rouges 24R1l et 24R2 formant la source
lumineuse 20A varie.

Plus précigément, la figure 9{a) représente un mode de
réalisation de l'invention dans lequel quatre diodes rouges
24R1 sont sous forme d'un carré et douze diodes rouges 24R2
sont sous- forme d'un carré - -autour des quatre dilodes rouges
24R1: La figure 9(b) représente un mode de réalisation dans
lequel cing diodes rouges 24R1 sont disposées en croix et
huit diodes rouges 24R2 sont disposées en losange sous forme
décalée. La figure 9(c) représente un mode de réalisation de
l'invention dans lequel gquatre diodes rouges 24R1 sont
disposées verticalement sous forme allongée et en losange,
et dix diodes rouges 24R2 sont disposées verticalement sous
forme allongée, pratigquement en losange et sous forme
décalée. La figure 9(d) représente un mode de réalisation de
l'invention dans lequel quatre diodes rouges 24R1 sont
alignées horizontalement et dix diodes rouges 24R2 gsont
placées autour des quatre diodes 24R1. La figure 9{e)
représente un mode de réalisation de l'invention dans leguel
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huit diodes rouges 24R1 sont placées & intervalles de 45°
sur une méme circonférence, et douze diodes rouges 24R2 sont

-~

- placées 4 des intervalles de 30° autour des huit diodes

rouges 24R2.

Dang tous les exemples de disposition décrits précé-
demment, les diodes rougee 24R1 occupent la position cen-
trale de la source lumineuse 20A. Les diodes rouges 24R2
sont disposées afin qu'elles entourent les diodes rouges
24R1. Aingi, la source lumineuse 20A apparait comme une
seule source lumineuse dans l'un quelconque des modes
d'éclairage selon que geule la diode rouge 24R1 est ‘en
fonctionnement ou que les diodes 24R1 et 24R2 sont en
fonctionnement, ou méme dans le mode dans lequel seules les
diodes 24R2 sont en fonctionnement (uniquement les diodes
jaunes 32U dans la source lumineuse 20B). En outre, comme
plusieurs diodes rouges 24R1 sont utiliséeas dans chacun des
exemples précédents, une quantité suffisante de lumiére peut -
étre obtenue dans le mode d'éclairage dans lequel seules les
diodes rouges 24R1 sont en fonctionnement.

Dans tous les exemples de disposition décrits
précédemment, les diodes rouges 24R1 et 24R2 présentent une
régularité géométrique, et la source lumineuse 20A peut étre
mise en fonctionnement comme une source lumineuge gans
donner dfindication erronée. Méme lorsque l'un guelcongue
des exemples de disposition précédents présente une certaine
irrégularité géométrique, la source lumineuse 20A peut
apparaitre comme une seule source lumineuse mise en fonc-
tionnement.

La description qui précéde concerne une lampe de
véhicule 10 qui est une lampe arridre combinée. La lampe
arriére combinée comprend l'unité a& lampe 12A qui est mise
en fonctionnement en mode d'é&clairage de lanterne et en mode
d'éclairage de feu de stop. La lampe combinée arriére a
aussi une unité & lampe 12B qui est mise en fonctionnement
en mode d'éclairage de lanterne et en mode dféclairage de
clignotant. Dans le mode de réalisation précité de l'inven-
tion cependant, on peut obtenir le méme effet avec des
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dispositions analogues & celles qui sont utilisées dans
d'autres types de lampe de véhicule.

Bien entendu, diverses modifications peuvent &tre
apportées par l'homme de l'art aux lampes gqui viennent

d'étre décrites uniquement & titre d'exemple non limitatif
gansg sortir du cadre de l'invention.
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REVENDICATIONS

1. Lampe de véhicule comprenant une source lumineuse
ayant plusieurs diodes photoémissives qui peuvent &tre mises
en fonctionnement dans au moing deux types de modeg d!'éclai-
rage de lampe, caractérisée en ce que

la source lumineuse a un premier groupe de diodes
photoémissives comprenant au moins une diode photoémisgsive
(24R1, 32R) placée en position pratiquement centrale de la
source lumineuse et un second groupe de diodes photo-~
émissives comprenant plusieurs diodes photoémissives (24R2,
32U) qui entourent le premier groupe de diocdes photoémis-
sives, et

les modes d!'éclairage de la lampe comprennent wun
premier mode dt!'éclairage dans lequel seul le premier groupe
de diodes photoémissives (24R1, 32R) est allumé et un second
mode d'éclairage dans lequel le second groupe de diodes .
photoémissives (24R2, 32U) est allumé.

2. Lampe selon la revendication 1, caractérisée en ce
que le premier groupe et le second groupe de diodes photo-
émigsives (24R1, 24R2) comprennent des diodes photoémissives
ayant pratiquement la méme couleur, et le premier et le
second groupe de diodes photoémissives (24R1, 24R2) sont
allumés simultanément dans le second mode d'éclairage de
lampe.

3. Lampe selon la revendication 1, caractérisée en ce
gque le premier groupe de diocdes photoémissives (32R)
comprend des diodes photoémissives éyant une premiére cou-
leur et le second groupe de diodes photoémissives (32U)
comprend des diodes photcoémigsives ayant une seconde couleur
différente de la premiére couleur, et seuleas les diodes
photoémissives du second groupe sont allumées dans le second
mode d!'éclairage de la lampe.

4. Lampe selon la revendication 1, caractérisée en ce
qu'une lentille de diffusion comprenant plusieurs é&léments
de 1lentille de diffusion est placée devant la gource
lumineuse. ‘
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5. Lampe selon la revendication 4, caractérisée en ce
gu'une lentille formant condenseur est placée devant la
lentille de diffusion.

6. Lampe selon la revendication 5, caractérisée en ce
gqu'un panneau en forme de déme ayant une partie d'ouverture
est placé devant la lentille formant condenseur.

7. Lampe selon la revendication 6, caractérigée en ce
que la partie d'ouverture du panneau en forme de dbme
comporte une partie cylindrique qui s'étend vers la lentille
formant condenseur. - )

8. Lampe selon la revendication 7, caractérisé en ce
gque la surface périphérique interne de chacune des parties
cylindriques du panneau en forme de ddme a regu un
traitement réfléchissant.

9. Lampe selon la revendication 5, caractérisée en ce
que la lentille formant condenseur est une lentille plan-
convexe qui a une surface convexe du c8té opposé A4 celui de
la lentille de diffusion.

10. Lampe selon la revendication 1, caractérisée en ce
qutelle comporte plusieurs unités 3 lampe disposées afin
qu'elles donnent deux types différents de modes d'éclairage
de lampe en combinaison entre les unités 4 lampe.

11. Lampe selon la revendication 5, caractérisée en ce
que la lentille de diffusion et 1la lentille formant
condenseur sont placées le long d'un axe optique de la
source lumineuse.

12. Lampe de véhicule comprenant un dispositif i source
lumineuse possédant plusieurs diodes photoémissives qui
peuvent &tre allumées dans au moins deux types de modes
d'éclairage de lampe, caractérisée en ce que

le disgpositif & scurce lumineuse comprend un premier
groupe de diodes photoémissives comprenant au moins une
diode photoémissive (24R1, 32R) placée en position pratique-
ment centrale du dispositif & source lumineuse, et un second
groupe de diodes photoémissives comprenant plusieurs diodes
photoémisgsives (24R2, 32U) et entourant le premier groupe de
diodes photoémissives, et
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les modez d'éclairage de lampe comprennent un premier
mode d'éclairage dans lequel seules les diodes photoémis-
sives (24R1, 32R) du premier groupe sont allumées et un

.second mode d'éclairage de lampe dans legquel les diodes

photoémissives (24R2, 32U) du second groupe sont allumées.

13. Lampe selon la revendication 12, caractérisée en
ce que les diodes photoémissives (24R1, 24R2) du premier
groupe et du second groupe sont des diodes photoémissives
ayant pratiquement la méme couleur, et les diodes photo-
émissives (24R1, 24R2) du premier et du second groupe sont
allumées simultanément dans le second mode d'!'é&clairage de la
lampe.

14. Lampe selon la revendication 12, caractérisée en
ce que les diodes photoémissives (32R) du premier groupe
sont des diodez photoémissives ayant une premid&re couleur,
et les diodes photoémigsives (32U) du second groupe sont des
diodes photoémissives ayant une seconde couleur différente
de la premiére couleur, et seules les diodes photoémissives
du second groupe (32U) sont allumées dans le second mode
d'éclairage de la lampe.

15, Lampe selon la revendication 12, caractérisée en
ce gu'elle comporte plusieurs unités & source gqui sont
digposées afin qu'elles possédent deux types de modes
d'éclairage différents en combinaison entre les unités &

. gource.

16. Lampe selon la revendication 12, caractérisée en
ce que le dispositif de diffusion et le dispositif formant
condenseur sont placés le long d'un axe optigque du dispo-
gitif & source lumineuse.

17. Lampe de véhicule possédant plusieurs modes
d'éclairage de lampe, la lampe de vé&hicule étant carac-
térisée en ce qu'elle comprend :

une premiére source lumineuse ayant un premier groupe
de diodes photoémissives comprenant au moins une diode
photoémissive (24R1, 32R) placée en position pratiquement
centrale de la premiére source lumineuse, et un second

groupe de diodes photoémisgsives comprenant plusieurs dicdes
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photoémissives entourant le premier groupe de -diodes
photoé&missives (24R1, 32R},

une seconde source lumineuse ayant un troisiéme groupe
de diodes photoémissives comprenant au moins une diode
photoémissive (24R1, 32R) placée en position pratiquement
centrale de la seconde source lumineuse et un guatriéme
groupe de diodes photoémissives comprenant plusieurs diodes
photoémissives (24R2, 32U) entourant le troisiéme groupe de
diodes photoémissives, et

les modes d'éclairage de lampe comprennent un premier
mode d'éclairage de lampe dans lequel seuls les premier et
troisiéme groupes de diodes photoémissives sont allumés, un
second mode d'éclairage de lampe dans lequel le premier et
le second groupe de diodes photoémissives (24R2, 32U) sont
allumés, et un troisiéme mode d'éclairage de lampe dans
lequel le troisiéme groupe de diodes photoémigsives est
éteint et le quatriéme groupe de diodes photoémissives est
allumé par intermittence.

18. Lampe selon la revendication 17, caractérisée en
ce que le premier groupe et le second groupe de diodes
photoémissives (24R1, 24R2) comprennent des diodes photo-
émissives ayant pratigquement la méme couleur.

19. Lampe selon la revendication 17, caractérisée en
ce que les premier, second et troisiéme groupes de diodes
photoémiassives comprennent ‘des diodes photoémiggives ayant
pratiquement la mé&me couleur.

20. Lampe selon la revendication 17, caractérisée en
ce que le premier groupe de diodes photoé&missives (32R)
comprend des diodes photoémigsives ayant une premiére
couleur et le quatriéme groupe de diodes photoémissives
comprend des diodes photoémissives ayant une seconde couleur
différente de la premiére 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
equal in number to the lenses.
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DISPOSITIF DE SIGNALISATION LUMINEUSE, NOTAMMENT POUR REGULATION DU TRAFIC ROUTIER.

@ Dispositif de signalisation lumineuse a réfracteur opti-
que perfectionné.

Selon linvention, le réfracteur (17) comporte des élé-
ments de transmission de lumiére (28), typiquement des
lentilles & surface torique, en regard de la source lumineuse
(15), pour faire subir au flux lumineux deux anamorphoses,
respectivement de concentration, verticalement, et de diver-
gence, horizontalement.

La source lumineuse est de préférence constituée de
diodes électroluminescentes.
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"Dispositif de signalisation lumineuse, notamment pour
régulation du trafic routier"

L'invention se rapporte & un dispositif de
signalisation lumineuse pouvant par exemple former un feu
tricolore destiné & réguler le trafic routier & un
carrefour; elle concerne plus particuliérement la
conception d'un réfracteur optique de lumiére placé en
regard de la source lumineuse.

L'invention trouve son domaine d'application optimum
dans le cas ol ladite source lumineuse est constituée par
un ensemble de diodes électroluminescentes.

Classiquement, un dispositif de signalisation
lumineuse tel gqu'un feu tricolore comprend un boitier
renfermant trois sources lumineuses placées dans des
compartiments indépendants dudit boitier et chaque
compartiment est coiffé frontalement d'un réfracteur en
matériau transparent ou translucide comme par exemple du
verre minéral ou organique. La source lumineuse peut étre
une lampe classique & filament, éventuellement du type
allogéne basse tension ou encore un tube fluorescent.

Plus récemment, on a tenté& d'utiliser des diodes
électroluminescentes. Ces essais se sont révélés décevants
principalement en raison de la faible luminosité des diodes
électroluminescentes proposées sur le marché. Des
tentatives ont été faites pour mieux canaliser le flux
lumineux émis par 1l'ensemble des diodes. On a ainsi, par
exemple, proposé dloptimiser le réfracteur. Par exemple, on
connalit un tel dispositif de signalisation dans lequel le
réfracteur comporte sur sa face interne des stries &
section triangulaire s'étendant horizontalement ou
verticalement et de préférence dans les deux directions.
Cette configuration striée fait donc face & la source
lumineuse constituée par les diodes électroluminescentes
agencées cbdte-a-cdte. Cependant, le résultat est
insuffisant et les dispositifs & diodes
électroluminescentes équipés de tels réfracteurs permettent
trés difficilement de satisfaire les normes.

&
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L'invention concerne un nouveau concept de réfracteur
placé en regard de la source lumineuse et plus
particuliérement efficace lorsgue cette source lumineuse
est constituée par un ensemble de diodes
électroluminescentes. |

Plus précisément, l'invention concerne un dispositif
de signalisation lumineuse comprenant un boitier renfermant
au moins une source lumineuse et un réfracteur optique
correspondant placé en regard de cette source lumineuse, |
caractérisé en ce que ledit réfracteur comporte, répartis
sur l'une de ses faces, une pluralité d'éléments de
transmission de lumiére, chacun conformé pour faire subir
au flux lumineux qui le traverse deux anamorphoses,
respectivement de concentration selon une direction i
verticale et de divergence selon une direction horizontale.

Selon un exemple actuellement préféré, chaque &lément
de transmission a la forme d'une lentille & surface torique
définie en relief sur la face interne dudit ré&fracteur, en

regard de la source lumineuse.

En outre, chaque lentille est avantageusement définie

=

4 l'extrémité d'un cylindre; les cylindres étant par
exemple paralléles entre eux et parall&les & un axe
principal de symétrie du réfracteur. Cet agencement s'est
révélé particuliérement efficace pour rendre le réfracteur
sélectif a4 la lumiére émise par la source lumineuse
interne. En effet, pour les rayons lumineux provenant de !
l'extérieur, ledit réfracteur se comporte alors comme un

piége & lumiére empéchant leur rétrodiffusion par les 1
lentilles. La signalisation demeure donc bien perceptible

méme lorsque le dispositif de signalisation est exposé& & un
rayonnement solaire direct. Dans ce cas, les rayons !
lumineux qui pénétrent & l'intérieur du boitier sont trés

fortement atténués et ne peuvent étre rediffusés par les

lentilles si leurs directions sont différentes des axes !
optiques paralléles 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 ol cette derniére est constitu&e par une
pluralité de diodes électroluminescentes, le meilleur
résultat est obtenu en faisant en sorte gue le nombre de
diodes soit &gal au nombre de lentilles et gue chaque diode
soit placée en regard d'une lentille spécifique.

Dans la pratique, le réfracteur se compose d'une dalle
en matériau transparent ou au moins translucide, et les '
éléments de transmission précités, c'est-3-dire par exemple
les lentilles définies aux extrémités de cylindres
respectifs, sont venus de matiére sur la face interne de
ladite dalle, par moulage. L'ensemble est réalisé en un
matériau présentant un indice de réfraction supérieur &
1,45 et de préférence voisin de 1,58.

Pour un feu de signalisation de petite dimension, par
exemple un feu répétiteur, toutes les lentilles sont de
mémes dimensions. Dans une version actuellement préférée,
le réfracteur comporte 91 lentilles de 6 mm de diamétre et
la source lumineuse est constituée de 91 diodes
électroluminescentes. Les lentilles peuvent étre agencées
sur une surface concave et les diodes électroluminescentes
sur un plan. Dans ce cas, la distance moyenne entre une
diode et la lentille gui lui correspond est de l'ordre de
12 & 14 mm.

Conformément & la définition qui précéde, chaque
lentille présente un rayon de courbure suivant la direction
verticale plus grand gue le rayon de courbure suivant la
direction horizontale, de préférence deux fois plus grand.
Ainsi, dans la pratique, on a expérimenté avec succés un
réfracteur équipé de lentilles présentant chacune deux
rayons de courbure différents, de 20 et 10 mm,
respectivement.

Pour un feu de signalisation plus grand, on augmente
le nombre de lentilles et le nombre de diodes
électroluminescentes, les dimensions de celles-ci ne
variant pas. Cependant, il n'est pas nécessaire d'augmenter
le nombre de diodes électroluminescentes dans de grandes
proportions si on augmente le diamétre des lentilles, dans
les régions périphériques du réfracteur. Le meilleur
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résultat reste acquis en faisant correspondre une diode
électroluminescente & une lentille correspondante.

En outre, il sera avantageux d'agencer les diodes sur
des surfaces annulaires décalées axialement de fagon gue
les diodes soient toutes approximativement & la méme
distance des lentilles correspondantes.

Dans le cas ol le nombre de diodes
électroluminescentes est différent du nombre de lentilles,
la diffusion de la lumiére se fait néanmoins de fagon
satisfaisante et permet de répondre aux normes. Le
réfracteur est é&galement compatible avec d'autres sources
lumineuses plus classigues, telles gque des lampes &
incandescence ou des tubes fluorescents ou encore des
lampes & allogé&ne, basse tension.

L'invention sera mieux comprise et d'autres avantages
de celle~-ci apparaitront plus clairement & la lumiére de la
description qui va suivre d'un mode de réalisation d'un

~

dispositif de signalisation lumineuse conforme & son
principe, donnée uniquement & titre d'exemple et faite en
référence aux dessins annexés dans lesguels:

~ la figure 1 est une vue partielle d'un dispositif de
signalisation lumineuse conforme & l'invention et montrant
plus particuliérement un réfracteur vu de l'intérieur selon
la fléche I de la figure 2;

- la figure 2 est une vue de cété du réfracteur de la
figure 1;

- la figure 3 est une section III-III du ré&fracteur de
la figure 1; et

- la figure 4 est une section IV-IV de la figure 1,
les diodes électroluminescentes é&tant représentées non
coupées.

Sur les dessins, on a représenté une partie d'un
dispositif de signalisation lumineuse 11, en l'occurrence
ici un feu de signalisation comprenant un boitier 12
renfermant trois sources lumineuses de couleurs
différentes, classiquement rouge, orange et vert. Il stagit
ici d'un feu de signalisation de petite dimension dit "feu

~

répétiteur" placé & hauteur de véhicule. Sur les dessins,
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le boitier 12 apparait en trait fantdme et n'est pas
entiérement représenté; on voit seulement la partie qui
renferme une source lumineuse 15 et un réfracteur optigue
17 placé en regard de cette source lumineuse. La source
lumineuse, entiérement contenue dans un compartiment 19 du
boitier, indépendant, est ici constituée d'une pluralité de
diodes électroluminescentes 20. Ces diodes sont montées sur
un support plan 21, cbéte~-a-cdbte sur sensiblement toute la
surface disponible. Les axes d'émission des diodes sont
tous paralléles. Le compartiment 19 est fermé frontalement,
par le réfracteur optique 17.

Comme le montrent les figures 2 & 4, le réfracteur
optigque 17 comporte une dalle bombée 22 translucide ou
transparente, & contour circulaire et une collerette
périphérique de montage 23, annulaire et plate. La dalle 22
présente une face extérieure 25 globalement convexe et une
face interne 26 globalement concave.

Selon une caractéristique remarquable de 1l'invention,
ce réfracteur comporte, répartis sur l'une de ses faces, et
en lfoccurrence ici la face interne 26, une pluralité
d'éléments de transmission de lumiére 28 et chacun de ces
éléments est conformé pour faire subir au flux lumineux qui
le traverse deux anamorphoses, respectivement une
anamorphose de concentration selon la direction verticale
et une anamorphose de divergence selon la direction
horizontale. Sur les dessins, la direction verticale du
réfracteur est indiquée par l'axe y-y. La collerette 23
comporte deux éléments de détrompage 30 3 sa périphérie,
venant se loger dans des cavités correspondantes du boitier
12 pour gue le réfracteur soit toujours monté dans une
position correcte, & savoir avec l'axe y-y orienté
verticalement.

Les éléments de transmission 28 précités sont venus de
matiére avec la dalle. L'ensemble est réalisé par moulage &
partir d'un matériau présentant un indice de réfraction
supérieur a 1,45 et de préférence voisin de 1,58. Un
matériau synthétique tel qu'un polycarbonate donne des
résultats particuliérement satisfaisants.
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Selon l'exemple, chaque é&lément de transmission 28 a
la forme d'une lentille 28a & surface torique définie en
relief sur la face interne 26 dudit réfracteur, en regard
de la source lumineuse. En outre, chague lentille 28a est
définie a8 1l'extrémité d'un petit cylindre 32 se rattachant
& la face interne de la dalle. Tous ces cylindres sont
paralléles. Par conséquent, les axes optiques de toutes les
lentilles sont également paralléles entre eux et paralléles
4 l'axe principal de symétrie de la dalle du réfracteur.
Dans l'exemple, on a prévu 91 lentilles de ce genre,
installées cdte-a-cdte (voir figure 1). Sur la paroi de
fond du compartiment 19 correspondant, la source lumineuse
15 précitée est elle-méme constituée de 91 diodes
électroluminescentes 20 et, par conségquent, chaque diode
électroluminescente est placée en regard d'une lentille
spécifique. Pour un résultat optimum, l'axe optigque de la
diode est sensiblement confondu avec l'axe optigue de la
lentille qui lui correspond.

Pour obtenir la double anamorphose mentionnée ci-
dessus, la surface frontale convexe de chague lentille 28a
s'inscrit sur une surface torique orientée suivant les
directions horizontale et verticale du réfracteur. Plus
précisément, elle présente un rayon de courbure suivant
ladite direction verticale (figure 4) qui est plus grand
que le rayon de courbure suivant la direction horizontale
(figure 3). De préférence, le rayon de courbure suivant la
direction verticale est deux fois plus grand, environ, gque
le rayon de courbure suivant la direction horizontale. Dans
l'exemple, ces deux rayons de courbure sont respectivement
de 20 et 10 mm pour un diamé@tre de lentille de 6 mm. La
focale moyenne de chaque lentille est de l'ordre de 14 mm.
Par conséquent, la distance séparant une diode
électroluminescente de sa lentille est voisine de cette
valeur.
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REVENDICATIONS

1- Dispositif de signalisation lumineuse comprenant un
boitier renfermant au moins une source lumineuse (15) et un
réfracteur optique correspondant placé en regard de cette
source lumineuse, caractérisé en ce que ledit réfracteur
(17) comporte, répartis sur l'une de ses faces, une
pluralité d'éléments de transmission de lumiére (28),
chacun conformé 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, caractérisé en
ce gue chaque élément de transmission (28) a la forme d'une
lentille (28a) & surface torique définie en relief sur 1la
face interne (26) dudit réfracteur, en regard de ladite
source lumineuse (15).

3~ Dispositif selon la revendication 2, caractérisé en
ce que chaque lentille (28a) est définie & l'extrémité d'un
cylindre (32).

4~ Dispositif selon la revendication 3, caractérisé en
ce gue ces cylindres sont paralléles.

5- Dispositif selon l'une des revendications
précédentes, caractérisé en ce que ledit réfracteur
comporte une dalle (22) de matériau transparent ou au moins
translucide avec laquelle lesdits éléments de transmission
(28) sont venus de matiére.

6— Dispositif selon la revendication 5, caractérisé en
ce que ladite dalle est réalisée en un matériau présentant
un indice de réfraction supérieur & 1,45 et de préférence
voisin de 1,58.

7- Dispositif selon la revendication 6, caractérisé en
ce gue ce matériau est un polycarbonate.

8~ Dispositif selon 1l'une des revendications
précédentes, caractérisé en ce que la source lumineuse (15)
précitée est constituée d'une pluralité de diodes
électroluminescentes (20).
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9- Dispositif selon l'une des revendications 2 & 7 et
la revendication 8, caractérisé en ce que le nombre de
diodes (20) est &gal au nombre de lentilles (28a) et en ce
que chaque diode é&lectroluminescente est placée en regard
d'une lentille spécifique.

10- Dispositif selon l'une des revendications 2 a 9,
caractérisé en ce gue chague lentille (28a) présente un
rayon de courbure suivant ladite direction verticale plus
grand que le rayon de courbure suivant ladite direction
horizontale, de préférence deux fois plus grand.

11- Dispositif selon la revendication 10, caractérisé
en ce que les deux rayons de courbure précités sont
respectivement de 20 et 10 mm pour un diamétre de lentille
de 6 mm.
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Description of FR2759188

"Dispositif de signalisation lumineuse,
notamment pour

régulation du trafic routier®

L'invention se rapporte & un dispositif de
gignalisation lumineuse pouvant par
exemple former un feu tricolore destiné &
réguler le trafic routier & un carrefour;
elle concerne plus particuliérement la
conception d'un réfracteur optique de
lumiére placé en regard de la source
lumineuse.

L'invention trouve son domaine
d'application optimum dans le cas ou
ladite source lumineuse est constituée par

Classiquement, un disposgitif de
signalisation lumineuse tel qu'un feu
tricolore comprend un boitier renfermant
trois sources lumineuses placées dans des
compartiments indépendants dudit boltier
et chaque compartiment est coiffé
frontalement d'un réfracteur en matériau
transparent ou translucide comme par
exemple du verre minéral ou organique. La
source lumineuse peut &tre une lampe
classique & filament, é&ventuellement du
type allogéne basse tension ou encore un
tube fluorescent.

Plus récemment, on a tenté dlutiliser des
diodes électroluminescentes. Ces essais se
sont révélés décevants principalement en
raison de la faible luminosité des diodes
€lectroluminescentes proposé€es sur le
marché. Des tentatives ont &té faites pour
mieux canaliser le flux lumineux émis par
l'ensemble des diodes. On a ainsi, par
exemple, propcsé d'optimiser le
réfracteur. Par exemple, on connait un tel
dispositif de signalisation dans lequel le
réfracteur comporte sur sa face interne
des stries & section triangulaire
s'étendant horizontalement ou
verticalement et de préférence dans les
deux directions.

Cette configuration striée fait donc face
4 la source lumineuse constituée par les
diodes é€lectroluminescentes agencées cbte-

A~ I oo, d oy T emAmsad b e

un ensemble de diodes &lectroluminescentes.

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 comnstituted 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 a d '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 1is 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 diocdes 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.Il1l here a set
of traffic lights said small-scale "fire
repeater"” placed at the height of the wvehicle.
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
refractor 17 includes

translucent or transparent,
circular collar device mounting 23,
The slab 22 presents a whole

annular plate.

to 4, the optical

a slab 22 domed
contour and a
and

outer face 25 and a convex side 26 generally

concave.

According to a remarkable characteristic of

the invention,
one of its sides,
inner side 26,

and

this refractor includes over

in this case by the

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
horizontal direction.
vertical direction of
indicated by the axis
two elements keyed 30

according to the
Of the drawings,
the refractor is
vy. The collar 23 has

at its periphery, from

the

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 the
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 l1light-
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 isg 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 lensg 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 (A1)

REVENDICATIONS

1- Dispositif de signalisation
lumineuse comprenant un boitier
renfermant au moins une source
lumineuse (15) et un réfracteur
optigque correspondant placé en
regard de cette source lumineuse,
caractérisé en ce que ledit
réfracteur (17) comporte, répartis
sur l'une de ses faces, une
pluralité d'éléments de
transmission de lumiére (28),
chacun conformé 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, caractérisé en ce

28) a la forme d'une lentille (28a)
a4 surface torique définie en relief
sur la face interne (26) dudit
réfracteur, en regard de ladite
source lumineuse (15).

3- Dispositif selon 1la
revendication 2, caractérisé en ce
gue chaque lentille (28a) est
définie & l'extrémité d'un cylindre
(32).

4- Dispositif selon la
revendication 3, caractérisé en ce
gue ces cylindres sont paralléles.

5- Disgpositif selon 1l'une des
revendications précédentes,
caractérisé en ce que ledit

que chaque &lément de transmission ( -

réfractenr comnarte 11ne dalle (9?\__§§

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 c¢laim 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 cylindexr (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
transmigssion 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 (
20) .

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
regpectively 20 and 10 mm lens
diameter of 6 mm.
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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, efc.
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INSTITUT NATIONAL .
DE A PROPRIETE INDUSWIEL!.E @ N° d"enregistrement national : 85 13029

PARIS

w»

67) nt C1* : GOBG 1/095.

@) DEMANDE DE BREVET D'INVENTION A1

@) Date de dépét : 27 aoit 1985, D Demandeur(s) : SOFRELA 5.A. — FR.

@ Pn'orité:'

@ Inventeur{s) : Michel Chervalier, Didier Gonvin, Bernard
Moyson et A. Romatet. .

@ Date de la mise & disposition du public de la
demande : BOPI « Brevets » n° 10 du 6 mars 1987. -

Références a d’autrez documents  nationaux appa-
rentés : i L
@3 Tituiairels) :

Mandataire(s) : Jacques Chanet.

@ Dispositif de signalisation utilisant des dicdes électroluminescentes.

La présente invention est du domaine de Ia signalisation
et elle a plus précisément pour objet un dispositif d'éclairage
notamment destiné & la signalisation fumineuse pour le trafic, i

 du type mettant en ceuvre des générateurs de lumidre électro- N 25
luminescents tels que diodes électroluminescentes LED princi- %
palement caractérisé en ce quil est constitué par : au moins i
une premidre pluralité de LED 1 disposé sur au moins une 1 |
plaque 24 dite premiére, formant chassis & circuit imprimé, des . ) H
moyens da redressement 11, 12 du courant alternatif destinés N k«g 11 l

‘J

w13

3 alimenter en courant redressé lesdites LED et un diffu- } 4
seur 25 dune matidre substantiellement transparente, éven- M@ 7 ]
tueliement une culotte de lampe ordinaire, & vis ou 2 baion- N
nette, solidaire directement ou indirectement de la plaque des - %\ﬂ (;1 1
LED. *

Applications notamment aux feux de rappel des carrefours
mais aussi aux signslisations par lettres, chiffres, symboles,

atc. -

'FR 2 586 844 - A1

21 Venta des fascicules 3 ITMPRIMERIE NATIONALE, 27. mug de Is Convantion — 75732 PARIS CEDEX 15
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La présente dinvention est du
domaine de la signalisation .et elle a plus précisément
pour .objet un dispositif de. siénalisation lumineuse

notamment applicable aux feux de carrefour ou analogues.

L%

) On connait, en matiére de si-
gnalisation routiére, l'utilisation de diodes électrolu-
minescentes (LED) comme sources lumineuses ; on connait
par exemple un dispositif lumineux dans lequel des LED
verts et des LED rouges dessinent cdéte 3 cdte un piéton a
.0 » 1tarrét (LED .rouge) et un piéton en marche (LED vert),
dispositif disposé a 1l'entrée du passage pour piéton 3
travers la rue. On connait aussi d'autres formes de tels
panneaux lumineux clignotant on non indiquant des limita-

tion de vitesse, présence de travaux, etc... Dans tous -

[
%, }

ces cas d'application, les LED sont utilisés sans surface
dif fusante intermédiaire et cela en raison de leur
' relativement faible luminosité. ‘

' La présente invention s'est
"donnée deux buts essentiels : proposer un dispositif d'é-

clairage d'ume trés gfande fiabilité -destiné & &tre

W
©

sukstitué de fag:oh immédiate, aux ampoules électriques 2
incandescence .équipant: notamment les feux de rappel
cl'est-a-dire ceux des feux de carrefour qui sont & 1la
hauteur de 1'automobiliste ; par fagon immédiate, on
55 entend le fait qu'ayant retiré une ampoule détériorée, on
puisse simplement mettre & sa place le dispositif objet
‘de 1'ipnvention. Proposer un feu de rappel d‘_une‘ trés
haute fiabilité et une faible épaisseur destinée &
remplacer les actuels feux de rappel fonctionnant au

0 moyen de lampes a 'inéandescenge.
) Selon l'invention; dans sa gé—'
néralité, un dispositif d'éclairage notamment destiné 32
la signalisation lumineuse pour 1le +trafic, du type
mettant en oeuvre des générateurs de lumiére électrolu-—
V35 : minscents tels que diodes électrofuminescente (LED), est
caractérisé principalement en ce qu'il est constitué par

au moins une premiére pluralité de LED disposés sur une

2586844A1_|_>
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premiére plaque formant chissis a ciréuit’imprimé; &es
moyens de redressement du courarnt alternatif destinés &
‘alimenter en coﬁnanﬁ redressé lesdites LED et un diffu-
seur d'une matiére substantiellement transparente, inco-.
5 lore ou trés faiblement colorée, ledit diffuseur conipor-
tant au moins une face pourvue de reliefs réguliers
serrés les uns contre les autres et ayént des dimensions .
sensiblement du méme ordre de grandeur que la face de
sortie des LED. o V
10 . ' Le premier but fixé & la pré-
sente invention est réalisé par un dispositif d'éclairage
" comportant la caractéristique générale sus-énoncée et
caractérisé en outre en cebque ladite premiére plaque est
circulaire et d'un encombrement approximativément'compa—
15 rable a3 celui d'une lampe & incandescence, en ce gue la
premiére'plaq&e est solidaire et maintenue espacée i une
certaine distance d'une deuxiéme plagque de mémes dimen-
sions, l'espace compris entre les deux plaques servant &
loger lesdits moyens de redressement et autres organes .
20 ' d'alimentation, et en ce que ladite deuxiéme plaque
» comporte sur sa face opposée & la premiére plaqué un
culot de lampe 2 incandescence.
' ; De préférence, chacune desdites
piaqués est utilisée comme support de circuit imprimé, le
25 circuit imprimé de la premiére plaqué distribuant 1a
tension redressée aux dites LED et étant imprimé sur la
face de 1la premiéré plaque. en regard de 1la seconde
plaque, le circuit de 1la deuxiéme plaque reliant én pont
dés diodes d'alimentation ledit pont fecevant'directement
30 1a tension du réseau par l'intermédiéire du culot ; il
résulte de cette disposition particuliére que les plaques
peuvent servir en méme temps de bati, boitief et autres
éléments de structure et d'élément de circuit.
’ - Avantageusement la pluralité
35 des LED est elle-méme divisée en deux groupes équinuméri-
que de LED; ce qui'rehd le systéme bitension~(110 ou

220 V) les LED de ghaque groupe é&étant montés en série et

BNSDOCID: <Fi 2586844A1 1 >
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3
suivant une forme préférée de réélisétion, les LED sont
du type a haute luminosité et le nombre de LED de chaque
groupe est compris entre 40 et 50. ’

Avantageusement enfin 1a

an

deusxiéme plaque peut &tre en méme temps la paroil de fond

d'un boitier cylindrique dont le fond supporté sur sa

face extérieure le .culot, et dont . la parei latérale
supporte, sur son poﬁrtour, le diffuseur et sur sa Fface
interne, ladite premiéreAplaqde. On note%a'aussi que les

10 LEDP peuvent étre disposés suivant une nappe curvilighe.»

. On notera encore que tous les é1léments comstitutifs (LED,
redresseur, résistance, culot) .peuvent &tre montéds sur

une seule plaque. L
On a ainsi réalisé dans les

15 deux cas avantageux précédents, une source lumineuse
d'une structure physigne et mécanique tout & fait compa-
rable 2 celle d'une ampoule 4& incandescence mais qui
présente l'avantage d'avoir la fiabilité réputée des LED,
soit une durée de vie considérablement supérieure 3. celle

20 ' d'une ampoule a ipcandescence.,On sait que la  Jumiére
émise par les LED est colorée ; chague ampoule a LED
conforme a l'invention aura. donc la couleur' correspon-—
dante, rouge, vert ou orangé 2 1'élément de signalisationm
auquel elle est associée. ’ ’

25 _ - Le second but fixé a la présen—
te invention est réalisé par un dispositif de signalisa~
tion comportant la céractéristique générale énoncée plus
haut et caractérisé en outre en ce que la premiére plaque
comporte une triple pluralité de LED, chague pluralité

30 ayant 1l'une des couleurs rouge, vert et orangé, em ce que

- les LBD‘de‘chaque pluralité sont diséasés suivant une
surface . circulaire, en ce gue le diffuseur est formé par -
une pidce unique de ladite matidre, ladite pi&ce unigue
ayant sensiblement les mémes dimensions que ladite pre-

25 miére ~p1adue, et em ce qgu'une deuxiémeA plaque est

' constitué par le fond d'un beitier de forme allongée, de

mémes dimensions que la premiére plaque, ledit boitier
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supportant, intérieurement ladite premiére plaque, et
supportant, sur son pourtour, le diffiseur et, sur la
face externe de son fond, des moyens de fixation et de
relation électriqué. De préférence, le diffuseur formant
5 couvercle du boitier est conformé en trois domes alignés
en regard des'suffaces ciréulaires des LED. On dispose
ainsi d'un dispositif de =zignalisation, pour feux de
rappel notamment, trés plat, trés simple de fabrication
et d'une grande. fiabilité quant & la durée de vie des
10 sources de lumiére que constituent les pluralités de LED.’
D' une maniére générale, et
lorsque les dispositifs de l'invention seront utilisés
sans faire appel aux diffusedrs colorés traditionnels, le
) dif fuseur, qu'il soit intégré ou séparé, qu'il soit celui
15 du dispositif remb1aQant une ampoule ou qu'il soit celui
du dispositif de signalisation a trois Ffeux, sera de
préférence légérement bombé de fagon 3 pallier facilement
la directionalité de la lumiére émise par les LED et en
méme temps & avoir une plus grande réSistanée mécanique,
zo ' et la matiére qui le constitue sera incolore ou trés
faiblemeﬁt teintée ;3 cette derniére >caractéristique' a
pour avantage d'éviter l'effet de signal fantéme di & une
source extérieure de lumiére, soleil par exemple ; la
présence de la lumiére réémise par ce phénoméne sera de
25 la lumiére blanche qui ne pourra &tre confondue avec

1'une des lumiéres colorées. : V
. . La présente invention sera
mieux comprise et des détail en relevant apparaitront a

la description qui va &tre faite de formes partieculiéres

20 de réalisation'en relation avec ies.ffgures des planches
annexées, dans lesquelles : '

- - la fig.l est une vue schéma-
tique et de face d'un dispositif & LBD‘formant une source
lumineuse conforme & 1'invention, ‘ ’

is ~ 1la fig.2 est une illustration
analogue du méme vue de cdté, avec  deux versions du
B culot,
BNSDOCID: <Fl‘3 2586844A1_1_ >
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~ 1la fig.3 est un schéma élec-

tronique de cablage des LED du dlSpOSltlf des f1gures
‘précédentes, et de 1eur alimentation, .

— la fig.4 est une coupe sché-

3 matique d'une seconde version d'un dispositif amnalogue i

' celui des fig.l et 2,

A - 1la fig.s est une coupe par-
tielle et & échelle groésieAd'une paréi de réflecteur,

- les fig.6, 7 et 8 illustrent

10’ différents types de reliefs de la face interne des
réflecteurs, .

- la fig.9 est une coupe sché-
mathue d'une d1590$1t1f a tP01s feux confnrme a ltinven-
tion, et »

i5 : - la fig.10 est une vue de face
du méne. ‘ »

’ Sur les fig.l et 2, une source

lumineuse pouvant &tre substituée & une~lampe incandes-

cente est constituée conformément & l'invention d‘'une

t
o

pluralité -de LED 1 disposés sur une premi&re plaque 2
dont .1a face interne 3 comporte un circuit imprimé ;
cette premiére plagque de forme circulaire est solidaire
au moyen d'entretoises telles que 4 d'une seconde plaque

5 dont la face interne 6 comporte elle aussi un circuit

(141

b

imprimé ; un culot ‘soit a vis tel que 7, soit a
baionnette tel que 8, de dimensions standardisées, est
fixé sur 1la face externe 9 de 1la deuxiéme plaque ;

1?éspace compris entre la premiére et la deuxiénie plaque
est occupé par des composants électroniques tels gue pont

Lo
o

redresseur 11 et résistance d'adaptatiom 12.

7 Sur la fig.3, on a represente
symbollquement un pont redresseur a diode 11 pouvant &tre
alimenté en tension alternative 110 ou 220 V, deux possi-
bilités de c3blage 14 - et 15 suivant que la tension

primaire est 110 ou 220 V‘respectivement, des résistances

it
%]

dtadaptation d'intensité 16 et 17 montées chacune en

série avec des LED 1 dans deux circuits, respectivement

BNSDOCID: <FR 2586844A1_1_>
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18 et 19 ; pour fixer les idées, les c&raéi:ériétiques des
éom‘bqsants sont les suivantes : le pont redresseur est un
pont & 400 V/1 A, les résistances 16 et 17 sont des
résistances de 1.200 S /3 W et les LED sont du type a

5 haute luminosité et sont au nombre de 44 pour chaque
circuit 18 et 19. B - )

. Le trait mixte 20 sépare les
éléments qui sont au-dessus (LED) de la premiére pl-aque. 2

de 1la figure précédente, des éléments (résistance, pont

° 10 redresseur, ‘et cablage) qui sont au-dessous.

, Sur la fig.4, un dispositif
analogue & celui des figures précéddentes en différe
cependant en ce gque ladite deuxiéme plagque est constituée
par le fond 21 d'un boitier cylindrique 22 dont la paroi

15 latérale 23 supporte sur sa face interne une’ plague 24 et
sur son pourtour un diffuseur 25 pourvu d.'un relief
intei-ne 3 la plaque 24 -suppor_te elle-méme les LED I d'un
cdté et leur circuit d'aliméntation de 1'autre, tandis
que le fond 21 comporte d'un cété un circuit imprimé pour

20 les oi'ganes d'alimentation et de 1l'autre un culot 26 a
vis par exemple. Le dispositif, ou ampoule & LED, de la
fig.4 remplace & la fois l'ampoule & incandescence et le
dif fuseur traditionnels utilisés par exemple dans 1les
feux de rappel. ’ -

25 ' Sur les fig.§5 a ‘8, on a illus-
tré en coupe (fig.5) ou en plan (fig.6 & 8) différents
reliefs de la face interne et concave des diffuseurs :
ainsi la coupe de la fig.5 illustre des reliefs en creux
27 en forme de demie sphére ; sur les autres figures les

30 reliefs sont des pointes creuseé, ou polyédres, de forme
hexaédrique (fig.6), tétraédrique (fig.?), triédriéue'
(fig.8). On notera que la surface interne concave du
dif fuseur cdrt'espbn‘d 3 . une conformation en dbme de
celui-ci. . ' .

- 35 ‘ ’ . Puisque les LED émettent une
lumiére monochromatique d'une couleur approchant 1'une

des couleurs requises pour la signalisation des carre-
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~Y

fours, il est inutile que le diffuseur socit lui-méme

coloré. Il est cependant apparu a 1la Demanderesse qu'il

~était avantageux d'incorporer, soit superficiellement,

soit dans la masse dun diffuseur,l unt colorant du genre

5 juorescéine ou éosine pour mpdifier la couleur de 1a

luomiére émise par le dispositif et 1a rapprocher de 1a
couleur plus conventionnelle des feux de carvefours.

Sur les fig.9 etrio, un dispo-

sitif de signalisaticn, notamment de rappel des feux de

10 carrefour, compread trois groupes de LED 1 analogues

chacun au groupe de LED des ampoules & LED des fig.il et

4, et montés sur une plague unigue 28 & circuit imprimé,

elle-méme montée i 1'intérieur dtun boitier 29'éﬂﬂt‘1e

fond 30 supporte les organes d'alimentation ; le boitier

est refermé par un couvercle 31 2 trois éémes formant

diffuseur incolore 5 1a nlague de fond du boitier Supppr;

te des moyens de fixation 32_et'de relation électrique

32 ; chacun des groupes de LED émet une lumidre de

couleur correspondante a4 sa position dans le dispositif,

| &
(o]

a4 savoir rouge (R) pour le groupe supérieur de LED,

jaune-orangé (o) pour le groupe intermédiaire et

jaune-vert (V) pour le groups inférieur. '
Suivant l'exemple ci-dessus, on

a associé au moins un groupe de LED 3 un organe diffu-

L]
Lt

seur, 1l'un et l'autre ayant une certaine configuration, a
savoir celle d'un feu de rappei ;‘ii est évident gue,
sans sortir du cadre de 1l'invention on pourra donner 2
cette association d'autres configurations : par exemple,
- celles de lettres, de criffres, de symboles, habituels en
) matiére. de signaliéatioh tels que triangles, carclés,
si}houettes, etc. ..

Bien gue 1'on ait décrit et/ou
représenté des Tormes particulidres de réalisation de

dispositifs de signalisation conformes & 1'invention, il

(¥}
(%21

doit étre compris que la portée de cette derniére n'est
pas limitée & ces formes mais qu'elle s'étend & tout
dispositif comportant les caractéristigues générales

énoncéeas 33 brut.
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REVENDICATIONS

1.—ADispositif d'éclairage notamment destiné & ila signa-
lisation lumineuse pour le trafic, du type mettant en

oeu§re des‘générateurs de 1umiére~électroluﬁinescents

tels que diodes électroluminescente (LED), caractéri-

s =] H

(v

en ce qu'il est constitué par :
~ au meins une premiére plnralité de LED disposé sur
au moins une plaque, dite premiére,iformanf chissis a
circuit imprimé, '
10 - - des moyens de redressement du courant alternatif
destinés & alimenter en courant redressé lesdites LED
etl ‘ .
—-un diffuseur d'une matidre substantiellement trans-
parente, incolore ouvtrés faiblement colorée, ledit
15 dif fuseur comportant au maoins une face pourvue de
reliefs“régnliefs serrés les uns contre les autres et
ayant des dimensioné sensiblement, du méme ordre de

grandeur que la face de sortie des LED ;

2.~ Dispositif selon la revendication 1, caractérisé :
20 en ce qus lesdits reliefs sont
' des reliefs en creux relevant de 1l'une des formes
géométriques comprenant la demie sphére et les poly-

edres ;

3.- Dispositif selon la revendication 1, plus spéciale-
25 " ment . destiné a &tre 'substiﬁué dans 1la tétel de
signalisation d'un feu de carrefour ou analogue, & la
source lumineuse, utilisée habituellement dans de’
tels feux, caractérisé :
en ce que ladite premiére pla-
T T vy T giie est” ¢irculgire et dfun encombrement approximati-
vement égal 4 celui d'une lampe a incandescence, -
en ce que la premiére plaque

est solidaire et maintenue espacée & une certaine
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distance d'une deuxiéme plaque de mémes dimensions,
l'espace éompris entre les deux plaques servant 2
loger lesdits moyens de redressement et autres orga-
nes d'alimentation, et ’

5 ) " en ce que ladite deuxiéme pla-
que comporte sur sa face opposée a4 la premiére plaque

un culot de lampe & incandescence ;

4.~ Dispositif selon la revendication 3, caractérisé :
' en ce queichacune desdites pla-
10 que est utilisée comme support de circuit imprimé, le
circuit imprimé de la premiére plaque distribuant la
tension redressée aux dits LED et &tant imprimé sur
la face de la premiére plaque en fegard de la seconde
plague, le circuit de la deuxiéme. plagque reliant en
15 -pont des diodes d'alimentation - ledit pont recevant
© directement la tension du réseau par»l'intermédiaire

du culot ;

5.~ Dispositif selon la revendication 4, caractérisé :
en ce gue ladite pluralité des
20 LED est elle-méme divisée en deux groupes équinuméri-
qﬁes de LED, les LED de chaque-groupe &tant montés en

série j

6.- Dispositif selon la revendication 5, caractérisé :-
en ce que le nombre de LED de -

25 chaque groupe est compris entre 40 et 50 ;

7.~ Dispositif selon la refendication 4, caractérisé :
en ce que ladite deuxiéme pla-
que est 1la paroi de fond d'un boitier cylindrique
dont: le fond supporte sur sa face _extérieure le
30 - culot, et dont la paroi latérale supporte, sur son
pourtour, le diffuseur et sur sa face interne, ladite

premiére plaque ; -
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8.~ Dispositif selon la revendication 1, caractérisé :
. en ce que ladite premiére pla--
que comporte treis pluralités de 1.ED, chaque plurali-
té ayant l'une des couleurs rouge, vert etborangé,

5 : ' en ce que les LED de chaque
plurgiité sont disposés suivant une surface circulai-
re,

‘en ce que ie diffuséur est

formé par une-piéce unique de ladite matiére, ladite

10 piéce~hnique ayant sensiblement les mémes dimensions
que. ladite premiére plaque, et

‘ en ce gqu'une deuxiéme plaque

est . constitué par le fond d'un boitier de forme

allongée, de mémes dimensions que la premiére plaque,

15 ledit boitier supportant, intérieurement ladite pre-

' ~ miére piaque, et supportant, sur son pourtour, le

diffuseur et, sur la face externe de son fond, des

moyens de f:xatlon et de relation elecﬁrxque 3

9.~ Dispositif selon la revendication 8, caractérisé :
20 . en ce gque ‘le diffuseur est
conformé suivant trois démes alignés en regard desdi-

tes surfaces circulaires des LED ;

10.~-Dispositif selon la revendication 1, caractérisé :
en ce que ledit diffuseur in-
25 corpore au moins superficiellement une substance

‘fluorescente.
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This invention is the field of signalling and more precisely to a light- 51gnalllng
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 électroluminscents
electroluminescent diodes (LED), is characterized mainly in that it is formed by at
least one first plurality delLE 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 équinumérique
LED, which makes the system bitension (110 or 220 V) LED of each group being
mounted in series and following a formepreférée realizable, LEDs are the type high
brightness and the number of LED each group is between 40 and 50.

Preferably ladeuxiéme plate may finally be time enmése 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] 'elément 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 électrique.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 ladirectionalité 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 éviterIteffét signal ghost due to an
external source delumiere, sun for example, the presence of lumiéreémise 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.l
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.1l0 is a front view duméme.

On lesfig.l 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 W and are LED-type ahaute brightness and they number 44 for each
circuit 18 and 109.

Dashed 20 Joint separates the elements that are above (LED) of the first plate 2 of
the above figure, elements (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), tétraedrique (fig.7), trieédrique (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.l 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
troisdbmes forming broadcaster colourless; a bottom plate of boitiersuppor-te means
Fasteners 32 and électrique33 relationship, each individual desgroupes LED emits
unelumiére 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 paslimitée 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

édres

-- 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

telstux 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 premiéreplaque

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 ladesxiéme 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-groupesequinuméri
deLF.D question, LED of each group being mounted

Series 6 .- The method of claim 5, characterized
in that the number of LED
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,
fastenings and électrique9 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, eic.
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 LA
substrate and an intermediate resin layer 13 which is formed of the UV A i‘ 3
and/or radiation curing type resin between the substrate and the 18
bottom of the Fresnel lens part to the thickness gradually decreasing

from the central part toward the peripheral part.
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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.In 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 5]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 -
- 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 *

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. }
2.7*** shows the word which can not be translated. §
3.In 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 [ 81 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 Invention]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]in 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]0n 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
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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.

[00186]

[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 penetratés 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 ] 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 10a 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 ] 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 Fresnellens 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 5'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.
[0028]lt 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.

[00271The 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]In 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 J
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 80B 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, Nonuniformity 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]lt 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. It 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 l
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.

[0036]Next, 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.

[0037]As 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 12A. 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, efc.), 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 fithess.

[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 t
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/c:m2 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 shest, 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

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 617 of 836




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 Invention]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 ] 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.

[0044]When 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 ho 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.In 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]t 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]t is a mimetic diagram showing each process of drawing 3.

[Drawing 5]It is a mimetic diagram in which drawing 4's having leveled and showing a laminating process.
[Drawing 6]lt 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]t is a mimetic diagram showing the conventional example of an Fresnel lens sheet.

[Drawing 10]It is @ mimetic diagram showing the example which combined other lens sheets for the
conventional Fresne! lens sheet.

[Drawing 11]lt 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 *

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.In the drawings, any words are not translated.

DRAWINGS
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Abstract of WO 2007026776 (A1)
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