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WD 2004/ 034153 PCT/JP2003/ 012989 1 DESCRI PTI ON
I LLUM NI NG DEVI CE | NCLUDI NG ULTRAVI OLET RAY EM TTI NG

weRmadMIS3 AND ELECTRONI C APPARATUS USI NG THE PCT/JP2003/012989

I LLUM NI NG DEVI CE 5 BACKGROUND OF THE | NVENI TI ON
Technical Field of the Invention The present invention
relates to useful illumning devices applied to

vari ous devices such as vvri stlwat ches, cel lul ar phones,
and car neters, 10 and]a Avapparatus using the
i1 lum ni ng devi ces. Bac gr oun t For exanple, a

Wi st "‘.ﬁﬁﬁl\@ﬁ\ﬁN@ PRSI E@Im TNERAED BT RAY
ous e

il lumning device inits case to illumne

an i ndig TIN"G'E@EMEN@AM@LE@TMWQFMI&A@US
hands and/or face to allow a user to know tine even

in a daskNel BEE TLNUMENDNSIDEVICE wri stwat ch i ncl udes
within its case an ultraviolet ray emtting el enent

as-an illum ning device, and |um nous | ayers provided

on the indicator including the hands and/or face, the

| umi nous 20 | BACKGRAUINDOFTHEJNVENITFON i n t he

ultraviolet ray region to thereby emt rays of |ight

in the visible rdfedgeadfielthefthenivenbioa rays of

light inthe wultraviolet ray region emtted by the .

ul t r avTlo¢ preseay-ismentipngelatesimusefnl jlimmnpeine; CH%HCBS applied

i ndi ctor nenbers, the |l um nous |ayers aon the indicataor

msvmms devices such Be wrsisvaiehes, gﬁﬁulew Rhpnes) WE\% ters,

ion to thereby emt 25 rays in the visible ray

%ﬁlﬁﬁ"twc RERBEAIUS UFPERhe IHRBINING &§Y366S i ne even in

a dark place. WD 2004/034153 PCT/ JP2003/ 012989

Background Art

For example, a wristwatch with a sweep-second hand includes an
illumining device housed within its case to illumine an indictor including
hour, minute and second hands and/or face to allow a user to know time
even in a dark place.

In the past, such wristwatch includes within its case an ultraviolet
ray emitting element as an illumining device, and luminous layers
provided on the indicator including the hands and/or face, the luminous
layers reacting to rays of light in the ultraviolet ray region to thereby emit
rays of light in the visible ray region. When invisible rays of light in the
ultraviolet ray region emitted by the ultraviolet ray-emitting element
illumines the indictor members, the luminous layers on the indicator
members react to the rays of light in the ultraviolet region to thereby emit
rays in the visible ray region and hence to allow a user to know time even

in a dark place.
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2 Problens to be Solved by the Invention In such
wristwatch, the ultraviolet ray-emtting elenment emts

WO o345 rays of light in the ultraviol et rapCT/@p0en12989

which then illumnes 5 the indicator including the
hands and/or face thereof. Thus, only the | um nous

| ayers provided on the indicator nenbers react to rays
of light in the ultraviolet ?ay region to thereby

emt rays of-light in the visible ray region.
Therefore, although a user can know tine, the whole

I ndi cator cani®ebbleend td beriSobaddsy thy Invendion s dark,
undesirably. 10 It is a subject of the present

i nvent Losutly wididtwratak, theeulthatieletiragievait ingledémlent gmits
even when only a light emtting element that emts
imvisgileirays ef/lsgluf in thyhultiravioked nalytregiong vatich dhen elduonnes
is used. Means for Solving the Problens 15 The present
ithe endicater gnelvidies the handg mindi/ aigfade thexeo€ onphisi ey dhe
case having at |least one side open, a light emtti n% ) o
evmiRors Hysporeyided antbetndicaieremenbespireastiy sayy 1dmht in

Ljght in an ultraviolet ray region thrugh the at
|tié%lélﬁtraﬁ@iefsnad’eve&0rt Ffetfeeaféy G T A% péhgﬁm% ¥sible ray

SR O S el R
PP LOe ISR R R AR BPuRab R, region To
accor dihs § SuHRE g theantbat Detlor (b Y HRgHEe
?ﬁqélitzg{&giré@t}%ggoén G S0 RRYS ligflt %e/fngpc at emits

L Bt
ul travi regi on, these-rays o#nélgget 25 pass

LD rhRCoPRERCA] e Ii2ASIBRNSAY 1S8R ROy n T the

um nation case and then exit fromthe 1|l um nation
case. Also, they illumne the [|umnous naterial m xed
in the sealing resin. Then, the | um nous WO '

2004/ 034153 PCT/ JNRR@S/ 81 B38AngIhe Problems

The present invention provides an illumining device comprising a
case having at least one side open, a light emitting element disposed within
the case for emitting rays of light in an ultraviolet ray region through the
at least open side of the case, optically transparent sealing resin with
which the case is filled so as to cover the light emitting element, and a
luminous material mixed into the sealing resin for reacting to the rays of
light in the ultraviolet ray region to thereby emit rays of light in a visible
ray region.

According to the present invention, when the light emitting
element emits rays of light in the ultraviolet ray region, these rays of light
pass through the optically transparent sealing resin in the illumination
case and thén exit from the illumination case. Also, they illumine the

luminous material mixed in the sealing resin. Then, the luminous
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material reacts to the rays of light in the

ultraviolet region to thereby emt nonochromatic rays
w@bookiog1t3 of a specified wavel ength in the vi sP@i/aP2068/012989

region. Therefore, both the rays of light in the

ultraviolet ray region emtted by the light emtting

el ement and the rays of light in the visible 5 ray

region enmitted by the lum nods material exit fromthe

I%%fé?l%lhn% a%%glﬁtt}fe ray iR glggtﬂ &n $he Ria%viol Blfegi &Y ﬁt‘;‘tm%?&y emit

-emttin enent that emts Invisiblée

1{1?%&%{)rde{t&_r‘1tagisrbftlfg%t Wrtar Shtlcli & wad¥length R the V%Bléhray

ole indicator is brightened up conpared to the

rll‘e:llﬁ,r'idif. arfer@ft8, bot® Rl efy s [FEHRERR QR Dralisic DRAV o

G 1lis afront view of an essential portion of a
drhitsdd Bykhdlighbemitting BRerheeisend thevens bbhgkipnl tledvisible
a wistwatch with a sweep-second hand; FIG 2 is.an
refl eegrdeiinss byabtilonghous evatetrial beitdssmnticaasp amidi thien
taken along a line Il-11 of FIG |; 15 FIG 3 is an
iHnhangateaigsay.s eEhiignatenlwherwndy the light-enitiing element
device of FIG 2; FIG 4 is an enlarged _
thab ssaisevtvieibid rasiscf lightam deseltraviplepoay regiopfis uged, the
second enbodi nent. of the invention applied to the
wiholetindicatonisthrightespd ap eapatethimihe poorad omes s an
enl arged' cross-sectional view of an illum ning device
of FIG 4; FIG 6 is an enlarged plan view of a third

erbod ot ooyl AT OB L B, Y
et R C AR FIM T I
G e PRSPl & AR R AL S S o e
cel L ulRfG RPRNG Rl gl P ARINDAIARP oW b RO RMEP BB tion
taken along a line II-II of FIG. 1; ‘

FIG. 3 is an enlarged cross-sectional 1 view of an illumining device
of FIG. 2;

FIG. 4 is an enlarged cross-sectional view of an essential portion of
a second embodiment of the invention applied to the wristwatch with a
sweep-second hand;

FIG. 5 is an enlarged cross-sectional view of an illumining device of
FIG. 4;

FIG. 6 is an enlarged plan view of a third embodiment of the
invention applied to the wristwatch with a sweep-second hand;

FIG. 7 is an enlarged cross-sectional view of an essential portion of
a fourth embodiment of the invention applied to a digital wristwatch;

FIG. 8 is a perspective view of a fifth embodiment of the invention

applied to a cellular phone; and
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FIG 9 is an enlarged cross-sectional view taken al ong
aline I X-1X of FIG 8. BEST MODE FOR CARRYI NG OQUT

WA REB40BMNENTI ON [ Fi rst Enbodi nent] 5 Referri ngP¢DIR0GA12989

1-3, a first enbodi ment of the invention applied to
the wistwatch with a sweep-second hand will be
described. FIG 1 is a front view of an essenti al
portion of the inventive widstwatch. FIG 2 is an

enl ar gert 09 assn s8kirkeaakoss @utdhal hevesdent dlahg a line IX-IX
portion taken along a line I1-11 of FIG 1; 10 This

MEFREtvat ch has a case 1. A transparent crystal cover 2
is attached through packing 3 on a top of the case 1.
A wat ch BRERIDMODE FOR EARR¥ING ORIT THE INYENTION

t hrough a spacer 5. The case 1 has a back cover (not

HesrBmbodonght]a wat er proof ring (not shown). The

wat ch nodul e 4 has at | east an anal og one of the )
anal ogRefedring3o FIGHS. dl-35 afiest embodimenhofithe; inveptionapplied
an _anal og novenent 7 is provided w¢thin a h%;%li ng 6,
torichenwasistw Atohawiihar sweep speanchead deilk vy degribgdhol e 9a
in a face 9 prqvided on _an upper. surface the . :
housi nBl@. 1 ipadrontiaewof adersea BOH%%@PQ‘%%H‘T@BW&M
10c are att ed. to an, upper end of. the . hand .shaft
o8 0 svEh iR CREBRLcESS: soRbighahyin o W i sgpbial
20 forped at. 1-12.0' ¢l ock ng the periphery of the
P%%’fggaﬁﬂ%a@%é‘%é“%ﬁd%?ﬁw@kga ds 10a, 10b, 10c

conposg, t he i ndicator, A_Ci kCUiyt I

el ect r@hﬁcw@is?‘gﬁf Rigg 08%5 \@ :esAtthrg 8%%% S Cﬁ%b\;c aély\ngé]vt%q??&

| . [ s ;
iitgCh LR Iher fdchide 5 SRUEPEINLLaTE PRRERCR Jpbiie 4o

%%r%lnﬁe%c\%n?nﬁ %%1%2&?8 ¢ehlAteH Ag sg)%é'ie@. onné Bﬁséé?mﬁ% a back cover

phery o case 1. hown in FI G an

g saes Jskmarai dessacagorcariiy oo
spacer 5, for exanple,
at 12 phehkhhodile 4¥n280H 234158068 0282008¢ @haRBland
digital functions. As shown in FIG. 2, an analog movement 7 is provided
within a housing 6, and has a hand shaft 8 that extends through a hole 9a .
in a face 9 provided on an upper surface of the housing 6. Hour, minute
and second hands 10a, 10b and 10c are attached to an upper end of the
hand shaft 8 so as to sweep above the face 9. Hour numerals 11 are
formed at 1-12 o’clock along the periphery of the face 9. The face 9 and
the hands 10a, 10b, 10c compose the indicator. A circuit board 12 on
which an electronic circuit that drives the analog movement 7 is provided
within the housing 6.

The spacer 5 is provided as a frame surrounding the periphery of
the face 9 below a collar 1a formed on the inner periphery of the case 1.

As shown in FIG. 2, an illumining device 13 is provided in a concavity 5a

between the collar 1a and the spacer b, for example, at 12 o’clock of the
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5 wistwatch so as to allow rays of light to be
emtted inward of the case 1. As shown in FIGS. 2 and

wW@200tk084153 | um ni ng device 13 has an il | unm nat i PCT/JR2A63012989

14 taking the formof a hollow cylinder open to the
inside of the case 1. As shown in FIG 2, an
illumnation board 15 extends fromthe 5 illum nation
case 14 through the spacer 55ownward into the watch

dul Stor %é B Qﬂox!v(}‘ygé og ﬁ%ﬁ@fto &)Q%M?&(ﬁiﬁ@ixﬁ%f the case 1.

el ectrica connected t e clrcult oard 12 in t

@%&ﬁ&wmﬂ%%}ésﬂ BhQ Uy Bh@ i CoRREGTd ARiER T Y s 16 i11|%|§xéidnaﬁon

own I n Fl alight-emtting elenment 17 ca

lsackd {-0hhgitBe féinh 3ERGDHIIRY Efienddd sEidhebiogidd dfthiercase 1.
the illum nation case 14. The light 10 emtting

AL eRBWh ih/FI®NPrdrsgRimihadtidn bydel &5 exeyndsrfirdrnithg di ode
(LED) or an ultraviolet lanp that emts invisible rays
Qurhirghtion cadehipt thioughithkapacays dosgivoardinds éhe watch module
wavel ength is in-a range of 365-385 nmanoneters. As
4 lnavin ani lowek @ndf the doard banspeleeiricadbatonmg creslsionthpgeircuit
including a m xture of transparent or transl ucent

Indeastt 12 imblae wattehninvowde dethapugh alonpecionmenbaslénhe
illumnation case 14 is filled so as to cover t(ge ) X
li ght AsishowngndrKnehta light-emaiting plevetrt hasalehblagklight is

reacts_to rays of |ight ‘%‘rﬁ the ultraviolet ra

vidaehed Bbhe HIYmHIREAeREHEOi 2 theyillugrinatighcas 14 fnelight
IR R IR IR RS R
S S £ b S B S PO ray

hereby emt r

d, .,bl d
f‘?h%}%, Eetatsionspis il Rt 86 fed Bhn HFaiich8Y Sallshown
‘ : g _ . y
RSt A o T i
&%%%ggrmstréﬂgl’uc&gpgka%?fé M Ea b 66s Hatenat ¢d wkh Rvhich

respective | um nous ayers, which react to rays of
H@htuhhdtieh bAdd BYiOhBLd Ea¥stBEbPsr fife RghPMAIRNAGE Slehient
a range of 350-420 manoneters to thereby emt

¢Or r ¥apandiingus elaaesdl 18ysadis doixakt of highbén vhe uliraviodyt ray
regi on. Wen the '

region to thereby emit monochromatic rays of light of a specified

wavelength in the visible ray region. The materials that emit
monochromatic rays of light of a specified wavelength include materials
that react to rays of light in the ultraviolet ray region to thereby emit red,
blue and green (or yellow) rays of light, respectively. In this particular
embodiment, the material that emits red light is used.

The hour numerals 11 on the face 9 and the hour, minute and
second hands 10a, 10b, 10c are printed or coated with respective luminous
layers, which react to rays of light in the ultraviolet ray region of a
wavelength in a range of 350-420 manometers to thereby emit

corresponding colored rays of light in the visible ray region. When the
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WO 2004/ 034153 PCT/JP2003/ 012989 6 |um nous | ayers 20
are not illumned with rays of light in the

wa@bdnasd1ed et ray region, they are transparentPCIViR2003/012989

| um nous | ayers 20 can emt 10-13 different- col ored
rays of light including basically three
different-colored; red, blue and green (or yellow)
rays of light. In this case, @he respective 5 | uninous

L8 BlocusA9yers 208rd aseilfuanthd@NdSrakddof 11 inkBe uTaviolet

emt rays of [light of the same color, but preferably

£ fedidd St1Rfy diedthnSfardint f eTRBIuEOhOES laycne 2O lcangiiE)10-13
in order to allow. tinme to be viewed easily. For

@XFphe colotred Fayp oLl ghitalilcludinedngadhiyhidiret gfferent-colored;
respective layers 20 on hour nunmerals 11 on the face

i hiut bedrgmreehdongeldovtOmysniftlighteedn (this yade| the respestive

of light; the 10 | um nous |ayer 20 on the hour hand
hfiniremnist laybtai20 vayhe décd 9 gintd; hants 10w 10hyOnousy bayerays of
20 on the second hand 10c emts red rays of light.
Bebbofithgsamesobir, bwt sreferadfly entis rags pblight/ef dﬂgf@went colors
nunerals 11 on the face 9 and the respectjve | um nous, . .
{vagealengihs) an ket allowitivae éo dadiewed 6agnander eganple, it is
10b, and 10c are_ transparent in a bright place, for 15

prefprally arsenesthehal thearearerttyanisyess <0 on hoyHiumgralgel 1 on
B80T I BB e
e b0 e BOBAEERy AOF GRS o B g s AR the
U RE eneBolet e SEPET meb Rl R D g ek Be iehE 4"

of t heAt%g%r?l"i’lt%% gc} auJ}bWr?sftWa%ch 4% 1%8{)@(?5?&%:&%%1%%%18 11 on

Wi st wa Sér can recdgni Ze.
gRutd and

;ﬂé@m &b hbithe r@’sw gﬁﬁnﬁ&% gy drk G NERORSEY

[
riven, 1n a ace, for exanple, room where

E@bhdhahd 90a] 101 B8 10k bka Vi Plarédyid & Brphtdf18cd)Tbr
virtually present, it emts rays of light in the 25

bkAmave, GloBin tvikré ERbeNarewky £dyLbf leghit in flasalttdvioleglray region.
the sealed resin 18 and then exits fromthe
Thiusnthatisibilita o€ tHelrapevtié hasr numedaied1 bhehedatmdliand
the hour, minute and second hands 10a, 10b and 10c is not influenced by
the respective luminous layers 20, and the face 9 and the respective hands
10a, 10b, 10c are visible through the crystal cover 2 from the outside of the
case 1. Therefore, as in the general wristwatch, the user can recognize
time.

When the light emitting element 17 of the illumining device 13 is
driven, in a dark place, for example, room where rays of light in the
ultraviolet ray region are not virtually present, it emits rays of light in the
ultraviolet ray region, which directly pass through the sealed resin 18 and

then exits from the illumination case 14 as well as illumines the luminous

materials 19 mixed in the sealed resin 18. Then, the luminous layers 19
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materials 19 mxed in the sealed resin 18. Then, the
| um nous | ayers 19 WD 2004/ 034153 PCT/ JP2003/ 012989 7

WO e@en34183 t he rays of light in the ultravi ol etPCEYP2003/012989

region to thereby emt nonochromatic |ight of a
speci fied wavel ength, for exanple red light, in the
visible ray region. Thus, both the rays of light in
the ultraviolet ray region énitted fromthe |ight

&Rt % P %ﬁ@ﬁhgﬂinﬁﬂfé LREABRS @ay QBB LoD Hedd Sy Ohif

specitfied wavel ength in the visible ray region emtted

fnbﬁabﬁfaﬁnaha M@ S ol PYEITRd WP veleneth, b Bx A El@fed hght, in the
[ lum nati on case 14 to thereby P 1'unine the face 9

ﬁ@ﬂolb h}a %Pﬁﬁl 10Bhus]l Bbth 1RcrHfs dHeehtndi tiat altravAblet bap
tinme, um nous Iayers 20 provided on the

FeRSMe @tnﬂz‘t%d fronr theulbgited mittihgasldmean dY ddhthd flonotlmmatic
of the face 9 react to the rays of 10 light in the
tyterafve spatifiedyavedimgihtio thhesble wmyi tegies pevtieddromythe
of light in the visible ray region. For exanple, the
hesieotsi lagetahd noesmithyd out 26 the illwmenaidon cagmid 40 sharpby
and the mnute hand 10a of the face 9 emt, green (or

Jbiming the five 9 amd; th@hﬁﬂé@éoaaif@b B dtbedadster hand
10b em ts_ green ht , e1 um nous gr @l on th
second hahi o, élﬁ‘i* wnpnays) lagegs QQBTQ‘?@P Pyrihe tagRsetive
Iy {1 1

o SRB el ol Hargin L qﬁhﬁ@? Fthe frce alt?eﬁf&%%?eows of
ligut P LR 3\1%%%@#&'%3&%&%% R o ol gl JPuighs in
4l d th.th
b NG R B c R GREAT ot o Pl SRl b a0 on

d h
ﬂ{% {)Hl nﬁ?ﬁ’ef‘r o 11 agﬁttpb nnltqu%e HaHdPd ayer 392%85 S0, 07 frgen (or

e respec um nous provi

15 ﬁl1gﬁgr '].FE %he sfl% gf‘gOgﬁn‘lgﬁ%aﬂn%? }11%12@ 'lg)ﬂ) Qe(r‘m%‘ green

gﬁt berpg qaﬂﬁhé@éﬂﬁy@& 0ah tHecohl Heald TOVEhitR 1feElQI§ht
e outside of the case 1. Therefore, tine can be

TBEAIDIS, & e@WeHeh Bndy By Kbl @@ettind elefhentt 1TEhatasnits

descri bed above, the 25 | Uuninous |ayers 20 provided on

e sivdel aysiofl ghsinl theauildr hdokds raPaegibdbis used as such, the
whole indicator area including the face 9 and the hands 10a, 10b, 10c is
brightly illumined with the monochromatic light of a specified wavelength,
or red light, in the visible ray region and the rays of light in the visible ray
region emitted by the respective luminous layers 20 provided on the hour
numerals 11 and hands 10a, 10b, 10c on the face 9.

Thus, the face 9 and hands 10a, 10b, 10c can be recognized through
the crystal cover 2 from the outside of the case 1. Therefore, time can be
recognized even in a dark place. At this time, as described above, the
luminous layers 20 provided on the hour numerals 11 and hands 10a, 10b,

10c of the face 9 react to rays of light in the ultraviolet ray region emitted

from the illumining device 13 to thereby emit rays of light of different
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10c of the face 9 react to rays of light in the
ultraviolet ray region emtted fromthe illum ning

waelewitos138 to thereby emit rays of |ight of di PEBIEN003/012989

WD 2004/ 034153 PCT/JP2003/ 012989 8 wavel engths in the
visible ray region. Therefore, plentiful colors that
can be used in this wistwatch are provided by rays
of light in the visible ray 8region enmtted by the

§§eﬁ@ﬁ% h‘éel \ﬂgﬂﬁe E%K ?%% %O ThBKSfordV léﬁt’i’?& Cc%?ogfs tBht can

ESS an anci ness a provi

Hesﬁééanﬁl ﬁﬁ@%ﬁ@ﬁ%‘&h Rk %&»Muagdtbgr SR r 1fglﬁr1ﬁ tﬁe v%slble ray

second enbodi ment of the invention” appliedt

félgio‘ht SR8 YytthedeSPEERSIeGRduB ARG 20. bﬁl@@%ﬁéﬂe@&ches

e sane reference nuneral is used to denote the sane

Eegrrbloefulhbss an@dogl fandnéid Ste BrROMdENt S Oof FIGS.
4, 5 and FIGS. 1-3. 10 The wistwatch of this

[Sptwdl Bediodiamnslibst ant i al | y the same structure as

the first enbodi ment excluding that it has a structure
in  whabntihg to [FIGE. Al gl ex seenrllembbiinenlysf dfe ihveghtion
in the ultraviolet ray region as well as rays of

dpipdied tofthei wietwatchusibl esgedrs seepnichkand svibl e desgribed.
region. The illum ni n? device 21 has_filled its case

THhe wmﬁ reterpnegynpaxiral usegl tohdanaie ke samd ¢lgment of the

em t eIerre 17 pr ov V\Athlnthelllumnatlon
segend an Lrﬁﬁﬁ P%ﬁﬁ&z%’r angi Blebi Hdt he

The ulthe, gbﬁ%‘éfﬁ%‘ﬁhsp ﬁg@ oiheRb has e %esgtgadl;jgﬂxe&ame
S = ﬁh? fESe B ?’EFHN it s St hoe in

L A0 FOPRE DR, b By W Bpgtt s
%Iornaé(% Weﬁt ¥y {%J %Iﬁrbf?i‘?ﬁf&@]‘z{t%@(ve%h tHS0 1]11%' x)i%bi’é‘ijay

een Ive

I%éﬁﬂpl erhd ﬂlﬁrﬂf‘rlﬁ%%‘wceeﬂpﬁgé PRy it @%a%eum W?ﬁg Ec,ealmagcresm

materials 22 contain materials 22a and 22b t
1otHeteokadsa Mahh 'e&ﬁ‘tmh? eldhently ?)@M‘ifﬂeﬁtvvftﬁﬁa fRIRMARition

thereby emt red and blue rays o

case 14. Luminous materials 22 are mixed in the sealing region 18 and
react to the rays of light in the ultraviolet ray region to thereby emit rays
of light of different wavelengths in the visible ray region.

In this case, the luminous materials 22 contain in combination at
least two of the materials that react to the rays of light in the ultraviolet
ray region to thereby emit red, blue and green (or yellow) rays of light,
réspectively. For example, in the second embodiment the luminous
materials 22 contain materials 22a and 22b that react to the rays of light in
the ultraviolet ray region to thereby emit red and blue rays of light,
respectively, which are then mixed and exit from the illumining case 14.

Briefly, such wristwatch with a sweep-second hand produces

advantageous effects similar to those produced by the first embodiment.
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25 respectively, which are then m xed and exit from
the illumning case 14. Briefly, such wistwatch with

wa@2ewespssecond hand produces advantageous ef PEDIRR003/012989

simlar to those produced by the first enbodiment. WO
2004/ 034153 PCT/ JP2003/ 012989 9 Especially, the
respective materials 22a and 22b of the | um nous

material 22 react to the rays of light in the

Wspeenaillyl Bie respectige amteniald 2oa bydt22b of flghtuneimiotit ingterial
el ement 17 of the illumning device 21 to thereby emt
2ayreacoto theyraysodf laglitf iartbietulivawedleh gay segibare it badpbe the
red and blue rays of light, 5 respectively, of the

Vightt sneitting elegienh 17 éke ilhapiniols dévger 2bfio dhéfebyemit rays
wavel engths are then m xed to beconme substantially

whiight pg gHterenh avavehensthpy foglexaninjat redrid pluw ragistof light,
l'ight visible to the man's eyes can illumne the face
gesnrgtivale oF tan visibls raygesgivn. ¢ Hehassdiryawélicht of diffarent

ARl abh AP kB Gt b re s bR e LA and honce
T DL P L oS e e e
ERE10 bAAIESAEN GE ObTROTBE fhe BABTOY m1ni Wit rass gt in
ho iSal MO ARR, | Phiud Jhe PASHARIB AR A 2
bRfRESACHT eaﬁ%gggngé tHS §hd1Q i AERRAR atﬂfas ﬁig@égﬂéﬁg‘m&n that

of the third I rst enbodi nents o

b 6 fidstemBbilisn &K ﬁ)tﬁm&@dgy ARSwSHeS @Rt dbbokriNetiRA Biore

structure as the first 20 enbodi nent excluding that a

plearBl i ty of illum ning devices 25-27 is provided at

desired positions on a spacer 5 within the case 1.

More specifically, the illumning devices 25-27 are

housed in concavities 5a at 12, 4 and 8 o' clock in

{Heird FmbpdBnent] each of the illum ning devices

25-27, alight emtting elenment 17 is provided in an
Referring to FIG. 6, a third embodiment of the invention applied to

the wristwatch with a sweep-second hand will be described. Also, the
same reference numeral is used to denote the same element of the third
and first embodiments of FIG. 6 and FIGS. 1-3.

This wristwatch has substantially the same structure as the first
embodiment excluding that a plurality of illumining devices 25-27 is
provided at desired positions on a spacer 5 within the case 1.

More specifically, the illumining devices 25-27 are housed in
concavities ba at 12, 4 and 8 o’clock in the spacer 5. In each of the
illumining devices 25-27, a light emitting element 17 is provided in an
illumination case 14 through an illumination board 15. Light emitting
materials 19 that emit rays of light of different wavelengths in the visible

ray region are mixed in sealing resin 18 with which the case 14 is filled so
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25 illum nation case 14 through an illum nation board
15. Light emtting materials 19 that emt rays of

wo chwo3ass di fferent wavel engths in the visibl ePCT/#82003/012989

region are mxed in sealing resin 18 with which the
case 14 is filled so WO 2004/ 034153 PCT/ JP2003/ 012989
10 as to cover the |ight em'tlid' ng el enent 17. Thus,

a

the illumning device enmts ys of light in the
aisttooivet he tight eegiting alethalitf f2r €Dhus,abledlachihays defice
light out of the illum nation case 14. For exanpl e,

ehats kaymohliglyt dethecelt@bialet 12y oeglomcknd diffneat-toloted rays of

so. 5 that the lum nous material 19 reacts to the rays

dighitiogittof ithe itheminhatiowicatel4. ray regi on, to thereby

emt red rays of light; the illum ning device 26 at 4

o' cl ocKor exagmaler theidlanziming devicee2d atni f olebockes eonstiructed so
light in the ultraviolet ray

%@@1{ ﬁ%ﬁ%ﬁ%{%@t ﬁ{ﬂ‘i‘?é:tﬁ’ by therayy efifightaimdthenatraviolet
PR BB et fid et Teghts bak HGup i iR davigp Rt 4
0 A 0 PR R S e
g8 if PP S gV Eolbe LT 00 o6 RIS o A S B 08E and the
B ARSI R S U Ml T B RGP Rl
e LR e ey 0 PP A e it s o

{88re b Mnit BdeeR (o PaIdWIdIGRRNiFRN %i%%ﬂ%@fit@h' the

illumned wth rays of light of different ors’ or
vespektingtilaniinind@evesd b-07 d@)ﬁr&&ﬂ%@%’%o Bé El:it%htecd Yduentially.
- em

the respective illumning devices 2 .
di f f er Bnth waadsteradh paydudls ddvehitagdd @diiddsd sHRI18F to those
variations are provided due to 20 light illumnation.

Mrosluvediier thef ficdl conleatlimays. on laiddition,resbbiiallonbeehn@aal the
is larger than that in the first enbodi nent.

TEsPeetive elluvinBigvdedtass2iml o emiswepp of Hght deuandidllathe
has hi gher col orful ness, higher fanciness and higher

st &he hands 189ae 19b.olGaethe indicator can be sequentially

illumined with rays of light of different colors or wavelengths in the visible
ray region. Thus, since the respective illumining devices 25-27 emit
different-colored rays of light, plentiful color variations are provided due to
light illumination. The number of colored rays of light in this embodiment
1s larger than that in the first embodiment. Therefore, wristwatches with
a sweep-second hand that has higher colorfulness, higher fanciness and
higher commercial value are provided.

While in the third embodiment the respective illumining devices
25-27 were illustrated as sequentially lighted, the illumining devices may
be lighted simultaneously. In this case, the rays of light of different

wavelengths in the visible ray region emitted by the respective illumining
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Wiile in the third enbodi nent the respective
illumning devices 25 25-27 were illustrated as

waemuwesmisanl |y |ighted, the illum ning devices PElJPAE3/012989

lighted sinmultaneously. In this case, the rays of

light of different wavelengths in the visible ray

region emtted by the respectjve illumning WO

2004/ 034153 PCT/ JP2003/ 0129891 11 devices 25-27 are
dexids ©6- DEasemiked ¢hbesdihs b@i(}ﬂit%h‘b}éta&ﬁiiél%f il light. Thus,
Thus, the face 9 and the hands 10a, 10b, 10c of the

" ithelifaset 9 andridei Adnds T0eg 10br 20c bf tlghiddicdtor tahe ildbmined more

all ow the user to viewthemnore clearly. 5 [Fourth
bimzbdlyrentlerrby edlownthet wseFItG.vigw thefourdrh chadrbdi ment

of the invention applied to a digital type wistwatch
w Il be described. The sane reference: nuneral is
used to denote the sane el enent of the fourth and
first 10 enbodinent of FIG 7 and FIGS. 1-3. The

S reh e ebadibRutl 11 ot embodi ment xcluding that a
case 1R R i el R e R 8 R Sy oton ptied
S5 bia ROt § Pt RS L B dsPoihat Vb sebie Tidtad ng
PReeBtS; fady o Hfo e Sah ety o g JelnRlRY By
Eﬁ%gm%\%ﬁitogﬁﬁﬁ?waq‘g{sﬁégpg%r and | ower) 32 and 33

bet ween qul crystal (not shown) is filled,

pol ar i giHRgyipital g&%ﬁéva%lﬁhéé sflﬂéﬁar@{?gl@g%\éénegﬁg sflg%tel?lré as the

upper surface o e upper electro _
sivstf @aBoiméReAulinweihaeleehi Qi ddle BEHRRGE Yﬁfdﬁgfh a

with an reflector 34 provided on a lower surface o

bpgedradMvaitlial thieicakbed Hlsad digdhal fBvctiehecMorel spedifith i he
a voltage across the pair of electrodes 32 and 33,

iwaftol meddude 3uilelwdestd Hguidscrydispliayled 31 on the housing 6
el ectro-optically. Lum nous |ayers 37 that express :
meatkad of the indicator including the face 9 and the hands 10a, 10b, 10c.
As shown in FIG. 7, the liquid crystal display 31 has a pair of
transparent electrodes (upper and lower) 32 and 33 between which liquid
crystal (not shown) is filled, polarizing plates 34 and 35 that are provided
on an upper surface of the upper electrode 32 and a lower surface of the
lower electrode 33, respectively, with an reflector 34 pi'ovided on a lower
surface of the lower polarizing plate 35. By selectively applying a voltage
across the pair of electrodes 32 and 33, information such as time is
displayed electro-optically. Luminous layers 37 that express marks,
figures and/or symbols are provided on an upper surface of the liquid .
crystal display 31, or the upper polarizing plate 35 excluding in the display
area of the liquid crystal display 31.

Like the luminous layers 20 of the first embodiment, the luminous
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figures and/or synbols are provided on an upper
surface of the liquid 25 crystal display 31, or the

w@p@en3qssd ari zi ng plate 35 excluding in the diBEi/aBr003/012989

area of the liquid crystal display 31. Like the

| um nous | ayers 20 of the first enbodi ment, the

| um nous WO 2004/ 034153 PCT/ JB2003/ 012989 12 | ayers

37 react to rays of light inthe ultraviolet ray

lagire 187 weach éo ehys eflight imahte witrdviglt rap rtg@nviosihbleby emit

ray region whereas when it is not illumned with rays

oay$ pfihght m the vidibleaay ok glonreherasgi when it id ot illumined with

transparent. It emts 10-13 different- colored rays

LENES pghght bt thelubgapatitaay|rpggicay, éeisdirahepairent. cbi endg, 10-13

or 5 red,  blye and ﬂ%ﬁen or.yellow), rays of Ii%ht.

diffenend-colored reps of lighhsududing kasicaly whsperhiffarantiedered, or

of .t he sa material _so,as to.emt the same color, .

Beds blne ansberaes (onyedow) iays i%i@l}- tE%)t/h]a?r@SB*@TeelﬂlﬁHWuS
onpo SO .as 1o mt . rays of light of different

T oAt ort dua o theiing masefiRd spiasde wwitsali seme color,
his_wihstwatch has. an il |l um nin 10 deyice 13

PitIn Pt B g doncipess WSl et kel feaesed fomso

Lt ' fi enbodi nent,

BREY HhP Dot APhEo BRSO W hOehet Y ot e t 11 ng

ol eren 9 . . , .

11 e At A shpEniodifend it R3Gatih, bh Sk A aAling

IFEieenD fERIp I S AT IR PRI S o e R bR Gosition

BRtLEpRer B tARIn fleagist dubdBUemf thd AhimidinkMRvice 13

ultraviolet ray region to thereby emt rays of |ight

comiplise isShBhicehaptindepitnt TITUSithih€he iR MiLALIOH ghde 14

the invisible ultraviolet ray region and in the

vheiughean ajluniiagiion baned @fi t Tad dsemdtibdilidd withnakiliag resin

case 14. According to such wistwatch, the | um nous

18yeras B7cqyepvhedighoemi2ing eterhequil@. cihstrabindl & pbpins a

31 becone transparent in a bright place or room in

Wmingpowsaysaterial 1§ khat reachetaraysaof loghtt inr the v wolehray

not virtually present. Thus, the visibility of the

regjandodhygsels emitsyayapidht ntbe visiblaeasceetioy. t Bbus, the

rays of light in the invisible ultraviolet ray region and in the visible ray
region are emitted from the illumination case 14.

According to such wristwatch, the luminous layers 37 provided on
the liquid crystal display 31 become transparent in a bright place or room
in which rays of light in the ultraviolet ray region are not virtually present.
Thus, the visibility of the liquid crystal display 31 is not influenced by the
luminous layer 37 and information such as time displayed on the display
31 can be viewed from the outside of the case 1 through the watch crystal
cover 2. That is, external light incident to the case 1 through the crystal
cover 2 passes through the transparent luminous layers 37, the upper

polarizing plate 34, the upper and lower electrodes 32, 33 and the lower
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| um nous | ayer 37 and information such as tine
di spl ayed on the display 31 can be viewed fromthe

wouighslasdf the case 1 through the watch crysteCT/22003/012989

cover 2. That is, external |ight incident to the case

1 through the crystal cover 2 passes through the
transparent |um nous |ayers 37, the upper polarizing

pl ate 34, the upper and | onerl3el ect rodes 32, 33 and
‘pbhrhﬂwgrplm 2904 3H %ﬁfd ﬁ%ﬁﬂ%g@ﬁ&@ﬁ&ﬁ@ is #¥en reﬂected by
pol arizing plate 35 of the liquid crystal display 31

gheél reBedtbeser efllhectefidcley raybof lght pekothefghltie: crystal cover
reflected rays of |ight pass through the crystal cover

2 inre paflarévarew ¢o skat mehbhanhedentfhonad thenfeamitteidtirbagh the
emtted through the crystal cover 2 to the outside.
Thdal cderighfothrenisidedi SPHwsy ébe omformat®rddisplapdh the
can _be viewed fromthe outside of the case 1. Wen the
disghey Sk qemi ey visivearefrom theofutside ¢ﬁﬂh@rﬁaﬁi3rlg devi ce 13

is driven in a dark place or room where no_ray

light hbeméhe Pigha ik ons pleynenteli ghthe élummlamd‘axylce 13is

resent, |te s rays of _light int [ tr VIO
Bageanthie dnpk mllr‘%cef‘?rr@f’an@SH‘i’ REeys @E@gﬁ uhhr@mo?et ray

PR Gy R SRSt b S o Bt e ﬁ?&i@hﬂ‘ir%%'ie% iy
PSR (O B3 SR BB TRV EPF bt 8 RS bR RESE ray
R"leofiecﬁteh%] sq:%'r&,lé‘}? Fhe}r Egtﬁ?al?}bn%i%n%g]af en sea'ﬁlt elresﬁJl 1§‘ ?n the

e rays 0 avl o regi o

Eﬂuﬁfﬁ?ﬁl’xtggﬁ hé%}hgﬁlaﬁp ﬂl:urﬁ yﬁlﬁcééegm aﬁfi 1ﬂum1nes the

Speci ray reg

Thekrsd &y ﬁrat@ﬂ%h 15 qﬁlxre@iﬁ tHE slehﬂﬁg rbSint ¢ Ul éﬁ‘@h@llﬁhlnous

ray region emfted by the I'ight emtting elenent

angtetRe 10863t td i ays DI et \lh%h@ |1ﬂtra'§/§t)le’é’ ﬁggl@@ to theleby
emtted by the lumnous material 19 illum ne the

dhfphevhodhrohtichiay s toff Meht 8f A&Petifie ddv swdlaghlin the visible
illTumned with the rays of light 1in the visible ray
tegiregiont h&Henéforephdtbrthdirapk @y #ghoin the ullirapicdat B3 region
can be 20 viewed, as in the above case. In addition,
shmttedthjethahzhbemittayeelen®htpl bandehe oayd belightspl By visible
31l react to the rays of light in the ultraviolet ray

ray region emitted by the luminous material 19 illumine the display 31.

At this time, since the display 31 is illumined with the rays‘ of light
in the visible ray region, the information displayed on the display 31 can be
viewed, as in the above case. In addition, since the luminous layers 37
provided on the display 31 react to the rays of light in the ultraviolet ray
region to thereby emit the rays of light in the visible ray region. Thus, the
luminous layer 37 can also be viewed. Therefore, as in the first
embodiment even when only the light emitting element 17 that emits rays
of light in the ultraviolet ray region invisible to the man’s eyes is used as
such, both the rays of light in the visible ray region emitted from the

illumining device 13 and the rays of light in the visible ray region emitted
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region to thereby emt the rays of light in the
visible ray region. Thus, the |um nous |ayer 37 can

wabk®aobasyi ewed. Therefore, as in the first epODar20e31112989

even when only the light emtting el enent 17 that
emts rays 25 of light in the ultraviolet ray region
invisible to the man's eyes is used as such, both the
rays of light in the visiblelﬂay region emtted from

by €he oWl Bgede sl 6@ thl cﬂ\!;}%agf’[ﬁ $eays t0filllih@ht thowite
Visible ray region emtted 004/ 034153

Riepl3P30R3{ghtBO8This4llow stihe ddemitd tisw iafehttioh dRpldyed on
di splay 31 serve to illumne the whole display 31

tid @isplay 3ThRierdy boswsin helavkeladed VIileumimrusdbyers 37 emit
di spl ayed on the display 31 clearly even in a dark
olerfel rayeof lighhtwshdrahg psodde et indishtiohudf high soloffulness
light to thereby provide tine indication of high

aodl igllfmesisess and hi gh fanciness. [Fifth Enbodi nent]
Referring to FIGS. 8 and 9, a fifth enbodi nent of the
[FiftdnEidrodimeptt] ed to a cel lul ar phone will be

descri bed. The sanme reference nuneral  is

denot eRefaringe El@ﬁe%ﬁnéf&@h@fthieﬁwdéﬁ%ﬁmgl?ﬁgﬂggvenﬁon
PPkow o preeligury ehane BRbHE deanpPrbolia spracEiEeba sumpral
ot CulGhatiIthe sa it eleRE T G & Bt G LB Lo kags of
B Rl I e BGLEe:  port on' ¢ her eof . Various ey

funct: o ReRh PEERGRE the' Tl bhohd BapbbReBaM Bt case 40

9&5@%)%2%8% 1)%]%}2% 3 @%w&acc‘aeset}ﬁgtle 411 A 8Nt 6N ufBel Sase half

pro e at an end of the upper portion of

Hm%a%gngf%ﬁgpgﬁ%l%‘fb\ﬁ@cﬂ% 51bG windéwRPpR Bt IS o#Ehigacking

provi h'a spacer 47 in an inner frame 4
wsh Binmrt BB peAsarHLe of AR PRI oMEH tBerthf. 20afiotl ks duttons

vari ous e?enents necessary for fulfilling the phone
HunEhSddryAor fulfilling the phone function are provided on an upper
surface of a lower portion of the upper case half 41. An antenna 45 is
pl;ovided extendable at an end of the upper portion of the case 40.

As shown in FIG. 9, a phone module 46 is proﬁded through a
spacer 47 in an inner frame 48 within the case 40. The phone module 46
comprises various elements necessary for fulfilling the phone function. A
liquid crystal display 31 is provided below the glass window 43 within the
housing 49. In addition, a circuit board 50 on which an electronic circuit
necessary for fulfilling the phone function is provided is housed within the
housing 49. The spacer 47 is provided below the periphery of the window
45 between the upper periphery of the module 46 aﬁd the upper case half

41. Like the fourth embodiment, an illumining device 13 is provided in a

cavity 47a provided at a predetermined position on the spacer 47.



10

15

20

25

liquid crystal display 31 is provided bel ow the gl ass
w ndow 43 within the housing 49. In addition, a

w@Roogis415hboard 50 on which an el ectroni c circuP€T/JP2003/012989

necessary for fulfilling the phone function is

provided is housed wthin the housing 49. The spacer

47 is provided bel ow the periphery of the w ndow 25 45
bet ween t he upper periphery P the nodule 46 and the
upper Eﬁ%t}gbgfﬁ‘st é d‘Lhi%%tt he; gh@ lé'iﬁﬁﬂtﬁ%’%‘?é’m@ﬁf‘tl7 1§Br0V1ded

|IIumn|ng Vi ce provi ina “cavity 4

ﬁ?m v%iﬂ%ﬂ‘a'&‘lei@hﬁl@ﬁiatﬂo%b@a&dt mwmﬁﬁ%eﬂ
MD 2004 341 PCT/ JP2003/ 012989 15 Like the first

ﬂ[ﬁlﬁ%i‘@éﬁ case tlil ORhicBN tH] oaow ethedelin glrb s 1816 \dsdB8&over the
inthe illumning device 13 on an illum nation board

Lighweiditting BRembeht UM MBhé 08a10RS eesif, 18 UrthinsSa Tihiess
wth sealing resin 18 so as to cover the |ight
amtbtiah g 9ethew®bictd to rdfeotkght nythesaltnadiBlatanyaegonato
 um nous 5 material 19 that reacts to rays of light in
t}hmcebbrtemmtlmlyetof tight e ghonisiloe rayeegtn. erus, dpth odys of
in the visible ray region. Thus, both rays of
hggh in ithe pirauialetaxayotegion aypd thgivasiblenenst rreion sropmitted.
ray region are em tted. Like.the fourth enbodi ment
Luke Houbourah ensbatimenki lussipeus dayareid, thati guress masker
synbol s are praqvided on the upper surface, of %gh
aggwwnélpr FOTROIS AES PRSI @B LBS DREF syrface of ghe display 31

pbthd ok ¥ %8 el oflﬁguq? Eﬁ?ffb%sfﬁlogfgﬁé%ﬁh?@g@%?% hlso,
gﬁéf’%ﬁ)‘é: : 19'9@11]?)@% ﬁ%ﬁ%%hgyﬁiar 8 aphsd e of ekt
RS T T LSy bR WDl
rég@n%paw&l tl-w Tux!p%dé%?el?é Q}‘@ [yot TRy gﬁecf‘%ﬂpﬁfaedra%% of

o em rays o sane co

B3P 55 O i, 2y i s
RORIS 10RS bk Uﬁ!’r&&%jed 5 8% Q@émﬁpraquyg% famel AsSSeolor.
According to such cel lular phorie, the |um nous |ayers

PlefirQM¥IKERey emit rays of light of different colors (or different

wavelengths) depending upon the positions thereon in order to improve
fanciness.

Accdrding to such cellular phone, the luminous layers 37 provided
on the liquid crystal display 31 are transparent in a bright place or room in
which rays of light in the ultraviolet ray region are not virtually present.
Thus, the visibility of the liquid crystal display 31 is not influenced by the
luminous layers 37 and information such as timé displayed on the display
31 can be viewed from the outside of the case 1 through the protective
crystal window 43. That is, external light incident to the case 40 through
the protective crystal window 43 passes through the transparent luminous

layers 37, the upper polarizing plate 34, the upper and lower electrodes 32,
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20 on the liquid crystal display 31 are transparent in
a bright place or roomin which rays of light in the

W@ bdonas416d et ray region are not virtually preseeit/JP2003/012989

Thus, the visibility of the liquid crystal display 31
is not influenced by the [|um nous layers 37 and

i nformati on such as tine displayed on the display 31
can be viewed fromthe outside of the case 1 through

S AR ALl PO R T
ﬁ{&?f&iec‘ﬁ\é#‘gg%é %eﬂ@&téﬁ%.t heWgRflERQ d F-BRR l@‘fg?x’ﬂ 'S 255 through

um nous ers 37, e upper polarizing plate 34,

f%fﬁ%@@ﬂiv@@ MR inReLS ﬁﬁ@eﬁatyrev\é\@@%é@?tﬂéﬁﬁoned so far
PCT/ JP2003/ 012989 16 33 and the | ower polarizing

PhatBen 2ndittddighrolighlitHe phryivktive drpithdwiddow alddkol the outside.
then reflected by the reflector 36. The reflected rays

Thuk) ¢ infessatibh diglayédenphotdsilay e Iceausbalienendirom the
43 in a path reverse to that nentioned so far and
dhiedeof thechderd®dugh t he protective crystal wi ndow 43

to the outside. 5 Thus, the information displayed on

t he di Bieaytisdlighhemattiigalethentorit oftde ibluwmsingeg devichd 3 1s
case 40. Wen the |ight emtting element 17 of the
frivend Hienitdeaye ef ight in thy plfeaviolat rapinegiqnagssinpthe first
light in the ultraviolet ray region as ir%ztfh%,fi st
em%@dnn@m 10 dRIgARCPPIRER WhES AL IHEI AP bt
D0t e A0 v oLt Lo o9en e ke L
LS SRR SRR R LRGSR sonting
Fo e TR BB BN o ipgmstion cas 14
| i. ' 8.1...T ' tarial.i: -
Db RE i onlHEfls gt BORUR AR Al Batih vosin 18,
ﬁgho%(% ﬁé%ﬁ%ﬁ%ﬁ%ﬁ%f@%% RIRiLd g?s;saé(ishél{t inl {38tuiRfaviolet

a Speéci wavel ength 1n the visible ray’region.

I@@Bﬁf’ce _rtﬁereﬁ% dnithBohdkrof{athd Shifs dMighthsT dHiddeavd Dl et
ra e

region tted by the light 'emtting el enent 17
A eldirthriaViheQfisibl Ofly Fdgiéhe Theidib@, bayvh tRgr&ys of light in

emtted by the | um nous material 19
the ultraviolet ray region emitted by the light emitting element 17 and the
rays of light in the visible ray region emitted by the luminous material 19
illumine the display 31. |

At this time, since the display 31 is illumined with the rays of light
in the visible ray region, the information displayéd on the display 31 can be
viewed, as in the above case. In addition, since the luminous layers 37
provided in the display 31 react to the rays of light in the ultraviolet ray
region to thereby emit the rays of light in the visible ray region. Thus, the
luminous layer 37 can also be viewed. Therefore, as in the first

embodiment, even when only the light emitting element 17 that emits rays

of light in the ultraviolet ray region invisible to the man’s eyes is used as
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i1lumne the display 31. 20 At this tinme, since the
display 31 is illumned with the rays of light in the

WO ®ioB4as3 ay region, the information di spl ayedP@OnIr2es/012989

di splay 31 can be viewed, as in the above case. In
addition, since the |lumnous |layers 37 provided in
the display 31 react to the rays of light in the
ultraviolet ray region to théreby emt the rays of
@} L 5f i} ion! difitfexl frdfH IS
bl ih5al SRR L SSLAP o Do R b

ifqlfrﬁfning MROHMENLn g EHERa YL Sf‘légﬂfl e} Eﬁbevisﬂtﬂﬁgaﬁ Febionmitted

element 17 that emts rays ight in

by tRhaVRE S ud BYef£9T 08 th@\digpg*ageslt 1B eo MBAMSn e YEs witkle
used as WO 2004/ 034153 PCT/ JP2003/ 012989 17 such,

diephayt Be bipkglyef THigallohwd theeuser $b Blidy iafrmegioandisplayed on
emtted fromthe illumning device 13 and the rays of

- tHeoiispldy 8heledrhi dled iy daelipbaces mTHeethiminous Aayers 37

| um nous | ayers 37 on the display 31 serve to illum ne
piwlushs péentifud pblays dte o ilghttliluniihationl tb dherdblyepnoyede

to view information displayed on 5 the display 31

dispiayt 9f kighncdlorfalngas land kigh. falhimessni nous | ayers 37
produces plentiful colors due to [ight illumpatign to

t her ebWhiteoin the fogirthppag fifth pjtedimests thenbysinews layens 37
fanciness. Wiile in_the fourth and iftg en’g,od' rrenis

wage illwstratesl aaprovidesiyon hhe sipper getiose 64 the W@Mé dthe
on the upper surface of the display_ 31, the 1
luminisday agses € mpy %91‘%‘653@ BVitg‘@dfeQﬁCftoﬁ éW@F‘ﬁé)&ftIB?Y be

Loy Pl, PRS2SR S, DPL, SBoLPol RRELUCAEES oo
L g o R O SR
b LS5 B PR o By oy osion
L S RO 0 e pHIEE B it
g iy by dhamlany havino e rer ector

While in the fourth and fifth embodiments the reflector-type
displays 31 having the reflector 36 were illustrated as provided, a
transparent type display with a backlight device may be used instead.
Alternatively, a translucent reflection-type display with a backlight device
and a half mirror may be used.

While in the fourth and fifth embodiments the luminous layers 19
of the illumining device 13 were illustrated as reacﬁng to the rays of light
in the ultraviolet ray region to thereby emit monochromatic rays of light of
a specified wavelength in the visible ray region, the present invention is
not limited to this particular case. For example, like the second

embodiment, the luminous material 22 may include at least two of the

materials that react to rays of light in the ultraviolet ray region to thereby



10

15

20

25

transparent type display with a backlight device may
be used instead. Alternatively, a translucent

wo edoestisdn-t ype di splay with a backlight deviPer/JE2003/012989

and a half mrror nmay be used. Wiile in the fourth and

fifth enbodi ments the |um nous |ayers 19 of the

illumning device 13 were illustrated as reacting to
the rays of light in the ul tifavi ol et ray region to

that edy, ik tandoneeh (ONPéllew) st flidhtdhtinahis &rangement,

speC|f|ed wavel ength in the visible ray region, the

bredhe nfubstueidliyowhiie 12fhtnietobtaifiddead therddyt Sluaaltd thd whole
case. For exanple, like the second enbodinent, the
Hisplap 33 meatebiightlZasaytliensdcodd cahbddasntt wo of the
materials that react to rays of light in the

ul t r aviVohide in lye foegilo antddifthensinydiv®n2e Gdd 83416 Blumining
PCT/ JP2003/ 012989 18 enmit red, blue and green (or -
devicel)3 way slledtratedras praviderd endhe sngesrenor 47ba ipfimality of
substantially white light is obtained to thereby

Ll wganing devacesndf) 7 nys pe wowﬂed&teie@meémqswo%om hhe spacer
the second enbodi nent. While in the fourth and fifth
ér%o"dmf%?%amn a§ H’gﬂl@ thare, ﬁmhqslgme@ JOATE amitgays of light

e B} Son Shofa pimE ﬁ%gﬂs@%f Say Bt g yarsob gt i the
g;tg%%fozétzﬁa Wgewe“ﬁa T A
%% i7 gre ca sed ﬁﬁ%ﬁ%ﬁ y\éﬁllni ﬁg%‘ 8f 1g161‘€/?ie (ﬁéer?% Wave%ngths

Fegion an rayS
HEShORisih 535 oRf AARTEN, S W alspt BT cBfbrdinely.
Theld SR or%nﬁflﬁfc%[cﬁ@tar@%\ighﬁﬁﬁ bs sh%} ‘i‘eéﬂ%%t Vb %1?5 6f 1’1?}5’5 to

region to thereby 1llumne 't accordin

Thele®k 9 8ng BbeM infd%at?(ﬁi oF displl Ly Bf Hf&!ﬁ&ﬂoﬂﬁlﬁeﬁ@ and high

respective rays of light to "thereby bring about

Fnetisedd. onVaen dhe %u@w b df'lnﬁnﬁﬁirﬁ%‘ fieniBe 95-MghrehdAlted to
fanci ness. Wien the plurality of | um ni ng devi ce

2riR Fapy of Bghisefttliffordis wavélenghlss eimbltghdowrly th thevible
wavel engt hs simultaneously in the visible rays

rags oegiot hidwee raysoblight gt maxed to kechni@bhigho mabbtangilly
?v%?’fet ﬁg{flc 1?c|) ‘lr;ﬁ/ereby 1llumine the whole display 31 more brightly.

While in the first-fifth embodiments and their modifications the
wristwatches and the cellular phones were illustrated, the invention is
applicable widely to electronic devices such as electronic notebooks,
electronic dictionaries, portable terminals, personal computers, and
printers, various devices such as car meters, and their parts.

As will be obvious from the above, in these embodiment as shown in
FIGS. 1-9, the illumining device comprises a case (14) having at least one
side open, a light emitting elementA 17 dispo'sed within the case for

emitting rays of light in an ultraviolet ray region through the at least open

side of the case, optically transparent sealing resin (18) with which the
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white light to thereby illum ne the whole display 31
nmore brightly. Wiile in the first-fifth enbodi nents

waapa4ohasy nodi fications the wistwatches andP@TiaP2003/012989

cellul ar phones were illustrated, the invention is 20
applicable widely to el ectronic devices such as

el ectroni c not ebooks, electraonic dictionaries,
portabl e term nals, personallgonputers, and printers,

¥AEd RUSIIEIRYG £8%0 S8\l tRS 16aHt dTBItEInS elamént eid afandisous

As will be obvious fromthe above, in these enbodi nent
agatelioMild, 22) MieSd idtPihd Senlidd rusinfnoredetingeo the rays of
conprises a case (14) having at |east one 25 side

bigho in ahé uithhviehdtttaiyng gédre tethereby pmidrapostdghd tha visible
the case for emtting rays of light in an ultraviolet

ray regighon t hrough the at | east open side of the

case, optically transparent sealing resin (18) with

whi ch Alseordih 00HHie 241l53lipEHt,) PheaIhe 1axdeemitbingalement
filled so as to cover the |light emtting elenent, and
amitarasswef lighdtiathalulfrpyiolep yayirsgion, fhese tpEs sblighhgass

resin _for reacting to the rays of [light in the
throqush Brecapticgjlyriagneppientispahapyes i theyidluginatir; case

snaanonet ot G B uess B8 e e e
43S0 oL AL AL St P iSSP

B AR B L D81 A bl o
PRSP TEL S TR B St P o
A T

Lg;mﬂ?ea oo ﬁieblli%éﬁ amttfrfgga;gﬁlenmq{@{w SaystFtibHha tgl%%ﬁsible

Ight” Int ultraviolet ray region emtted by the

kb g _rﬂe%i%ﬂ'i dibithdl B ERENimansud e téaibett fidndlfhe cAsd AR then
visible ray region emtted by the | um nous nateri al

eMiihé e HS?I&C}&S Tty elvbarvién bhlyutHenéglitheméithn) elgment
Thus, even en only the light emtting el ement

that emits invisible rays of light in the ultraviolet ray region is used, the
whole indicator is brightened up much more than the prior art ones.

‘In the embodiment, as shown in FIGS. 1-3, the luminous material
(19) of the illumining device (13) comprises a ﬁlaterial that reacts to the
rays of light in the ultraviolet ray region to thereby emit rays of light of a
specified wavelength in the visible ray region.

According to this embodiment, the luminous material emits
monochromatic rays of light of a specified wavelength; for example, red,
blue and green (or yellow) rays of light, in the visible ray region. Thus,
the monochromatic rays of light emitted from the illumination case prodlice

a coloring effect and an ornamenting effect.

Also, in one embodiment the luminous material (22) of the
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that emts invisible rays of light in the ultraviol et
ray region is used, the whole indicator is brightened

wapoosstishore than the prior art ones. |In the PCT/JP2003/012989

enbodi nent, as shown in FIGS. 1-3, the | um nous-
material (19) of the illum ning device (13) conprises
a material that reacts to the 20 rays of light in the
ultraviolet ray regi on to thé&Peby emt rays of l'i ght

1 fun%néﬁ% ((‘i'ei/icgq n_ﬁﬂg&? a@uiﬂﬁg‘ﬂﬁhﬁe‘iﬂ@@ﬁ& B that

ccor um nous nateri a

FI8ct %o tﬁ@ﬁé&%ﬁfq Xﬂ in %yﬁltpimbleg li‘éy %gl%nsb%e&l'ei él%ﬁemlt rays

wavel engt or ['ue and green

yelibin dlﬁx&r&fwh{f@l@h i ﬂ?e Visﬂdl@ iy hB¥iE gﬂs%own in FIGS.
Thus, 25 the rmnochromatlc rays of I|ight emtted from

- 3Bggdidl um nation case produce a coloring effect and

an ornanenting effect. Al so, in one enbodi nent the

| um nopgcordirer foathié 3dbodimlene tMOr@24£1984dbh3nous materials
PCT/ JP2003/ 012989 20 illum ning device (21) conprises

Pogel 4o ghe tay<0sf lightein tHesultRdole22by regian emehed by ahe Aeght
rays of light in the ultraviolet ray region to thereby
emi ttingylenEhtitb gherelfy einif eisgrie rapyef kgt h&dnffweh‘e
visible ray region, as shown in FIGS. 4 and 5.

Wew olegtighlgs, tvohic |aseethbndnn@|dtt0the@om@sme&hﬁ wbﬂtaﬁtlﬁliuswhlte
materials react to the rays of in_the

vasts eflighter Thege rays ehlisht ﬁf%ﬂl%ye%féeqi .aécmg wath the rgys of

el ement. to thereby enit visihle ray

f
Heht & e Wimgepltgansesin tht ‘H%Hil%( Ibﬁﬁ%f&es fpgightly.

of ?P; i ebhdin s?“la'@%%amés@ﬁ% Hbthe gBegRAEY°
Iiﬁ in the ultraviol et |on

athe C?W@rwﬁa.a@ama%tvaﬁ% Siidfehd %ﬁ%ﬁr ARRELauS case

S T e 5 P, A, Ao

LT i
%(%%g%% éfg?ﬁ&llaafd'ry@éc%l 9,00M&ls 0a,RI0BLALE 188 15Judt@Ystal display
31) disposed within the apparatus case so as to face the window and
adapted to be illumined with rays of light emitted by the illumining device;
and a luminous layer (20, 37) provided on the indicator for reacting to the
rays of light in the ultraviolet region to thereby emit rays of light in the
visible ray region.

According to this embodiment, both the rays of light in the
ultraviolet rays region emitted by the light-emitting element of the
illumining device of the illumining device and the rays of light in the
visible ray region emitted by its luminous materials of the illumining
device 1llumine the whole indicator. Ip addition, the luminous layers on

the indicator react to the emitted rays of light in the ultraviolet ray region

to thereby emit rays of light in the visible ray region, which illumine the
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15 thereon; an indicator (face 9, hands 10a, | b and

10c; liquid crystal display 31) disposed within the
W@pEanatiss case so as to face the wi ndow and BCEP2065/012989

to be illumned with rays of light emtted by the

illumning device; and a lum nous |ayer (20, 37)

provided on the indicator for reacting to the rays of

light in the ultraviolet re@ion to thereby emt rays

f light int 2Q. vi si ble i - FR9n 4R
BT o T b P S AR o

ul tr.aviolet rays region emtted by the light-emtting
bEEBH¥Nt of the il lum ning device of the illum ning

devi ce and O, ol i FLES. 16 ShObRkAMIC
regi gﬁl@}ﬁ ?lﬁlggd{)@gﬁ% aﬁg%gﬁ’glulglnFrrat erials of tche

1Ly, VhR8ality HdigidoRe Ibelsa20ngirevitiod atldesired
agg%%gﬁ?gpﬁgeg%rﬁb%gagw ayer sl_ on ?ﬁe i ndi gat or react
pb&itbRE oBheliRdidaa¥s (fake bidd hafidd h6a 10l and dloe} forapacting
region to thereby emt rays of light in the visible
th 24yd @ﬂlh%{[t inWHeCitHd N ey tbgio@o2heddHBdmiBrays of light of
PC'P/,JPZO 3/012989 21 whol e indicator. Thus, the whole
diffslieaaiatvelendthk ynithe disibbhrayoregioror i ghtly. In the

enbodi ments, as shown in FIGS. 1-6, the electronic .
appar Akt diogps tses anpbdinadntsithefwhalaiingdisgtemipatlymined
(20) provided at desired 5 positions on the indicator
bifey. 9 Iandditnussitoa tha bight amdtting plemenisdaioridfy! #b

rays of light in the ultraviolet ray region to thereb
daffetent ppsitoms onybhe pidicatior repenio W\?éﬂfiﬁgﬂ e th ‘ﬂﬁ@“‘}i‘a’“
vi sible ray region. Accordi t.0.1.hese enbadi ngnts the
refiakgiolridi tberely pEit mwfﬂégﬂ% %ﬂlﬁgﬁrﬁ.wi’%&%gﬁ% ‘&nt,hré
since the |ight _emtting el exents.py.ovided at.
vdsibleerashtesiersi t TBHS I&Jﬁn%lﬁ‘zl ‘Fq'i‘g‘? %%5{40% g&‘? t? élélgys of
light inthe ultraviolet,. ray regi on I 3
iHagranationiagih BeRcotmeangine i e Bl RIFRE B eD,
t%ay, resgi on.. Thus, plentiful color variations due to

ngimess arg AfatBeton and hence tine indication of high

col or fIyllt S 11&!1{9;? as shown in FIG. 6, the electronic apparatus

comprises a plurality of such illumining devices (25-27) disposed at desired
positions within the apparatus case for emitting rays of light of different
wavelength in the visible ray region and rays of light in the ultraviolet ray
region.

According to this embodiment, the illumining devices disposed at
different positions within the case emit the rays of light in the ultraviolet
ray region and rays of light of different wavelengths in the visible ray
region. Thus, when the respective illumining devices are driven
sequentially, they sequentially illumine the indicator with the rays of light
of different wavelengths in the visible ray region. Therefore, various
colored rays of light are produced and the indicator provides indication

and/or display of high colorfulness and high fanciness. In addition, when



fanci ness are obtained. 15 In the enbodi nent, as shown
in FIG 6, the electronic apparatus conprises a
w@bkanab4153y of such illum ning devices (25-27) PUHpRROEH012989
at desired positions within the apparatus case for
emtting rays of -light of different wavelength in the
visible ray region and rays of, light in the
uh%raviolet,ray_ region. 20 According to this
&ho sesnnshitve iHnmining devicegatediives sdinspizaedualy, the rays of
Ej%%erﬁﬂ; positions within the case emt the rays of
iegh of diffeneat yyavedenghbaiin thayisibls vay reaion syttt by gret
of di%fet nt wavel.engths in the visible ra region.
FHIRSC %éﬁwﬂé‘n}%%‘é}&% 98 MIKeMiR PAg AR bk sybstantially

I e T
var + oud M Eppflediif i Bipeit o aide Pt dpoiationavo.
20ff2 PRI o e Retchel ST ab RS Rl e sttt (gims.
e R o B SRER R prsg
applitd gy iPindi 61%%@&‘%(93.‘@1’1%%%0.\9Qnti&eeﬁﬂif‘égg.l e ray

region emtted by the respéctive 11l umning Vi ces
are m xed to becone bright substantially white |ight
and hence the whole indicator is illum ned nore
brightly. 5 This application is based on Japanese

Pat ent Application No. 2002-296076 filed on Cctober
9, 2002, and including specification, clains,

drawi ngs and summary. The di sclosure of the above
Japanese patent application is incorporated herein by
reference inits entirety. WO 2004/ 034153

PCT/ JP2003/ 012989 23 CLAIMS 1. An illum ning

devi ce( 13, 21, 25, 26, 27) conpri sing:
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a case(14) having at |east one side open; a light
emtting elenent(17) disposed within the case for

wepiosodaied 5 rays of light in an ultraviol et regI/iERgI3n12989

t hrough the at | east open side of the case; optically
transparent sealing (18) resin with which the case is
filled so as to cover the |light emtting elenent; and
a lumnous material (19,22) mXxed into the sealing
resin for reacting 10 to ChAIM&/s of light in the
uItraV| olet ray region to thereby emt rays of |ight
in a visibl eAnayumglrtgwdemce(iﬁe?l 25,86137) sgmoeisicg
according to claim1l1, wherein the |umnous
materl%lcﬁifl@i)1 %bﬁmgsaetsleasmwdmonewﬂt reacts to the

rays of 15 in the avi ol ray region_to
ther ebd 11§h?1%ten}1’5§}§g8 em?@@ bisgog W"fhl@&i‘ REGE? EmRitting

ieondish A S ity T RE edion Heroughiegiidtast opeiside of

t1r‘1§tersleal (22) conprises a plurality of materials that
@°°to the 20 rays of light in the ultraviolet ray

regi on r#t?%alﬂ’e{r%%}%ﬂgntt sg?ﬁﬁgq58 e%hlti vs%lzlgd f fl? tﬁe case is filled

wavel e

s6hLEEh G%Pt}?e"ﬂ?fi@éig?&ﬁ% &%H&WQH&?) conprising: an

appar at us case housed the illum ning

devi cey 1@1511@&&50&%%@19&11@% obRi Mk dd 1ﬁfﬁ§@%‘lﬁ%sﬁ?ﬁﬁ* reacting

haV| ng a w ndo 43) thereon; an 1 ndicator

L@?/,smqlﬁzﬁ)lﬁltﬁ@ Qﬁﬁ@vmlémi}y F80ARP %hé‘fe%%v &ﬁ‘ﬁeray§ Q)f light
as to

ace t w ndow and adapted to be illum ned
ey $i9bld #ghtegi¥h. 2004/ 034153 PCT/ JP2003/ 012989 24
emtted by the illum ning device; and a | um nous
| ayer (20, 37) provided on the indicator for reacting to
the rays of light in the ultraviolet region to
t her ebd. eni tThaysuminihgglevidenadcheding tei dbhien dawheeginothe
luminous material(19) comprises a material that reacts to the rays of light
in the ultraviolet ray region to thereby emit rays of light of a specified

wavelength in the visible ray region.

3. The illumining device according to claim 1, wherein the
luminous material(22) comprises a plurality of materials that react to the
rays of light in the ultraviolet ray region to thereby emit rays of light of

different wavelengths in the visible ray region.

4. An electronic apparatus(13;21,25,26,27) comprising:

an apparatus case(1,40) that has housed the illumining device
according to claim 1, the apparatus case having a window(2,43) thereon;

an indicator (9;10a,10b,10c;31)disposed within the apparatus case

so as to face the window and adapted to be illumined with rays of light



5 5. The el ectronic apparatus according to claim 4,

conprising a plurality of |Ium nous |ayers(9;
waQm4/084530c) provided at desired positions onPCT/iE2003/012989

indicator for reacting to rays of light in the

ultraviolet ray region to thereby emt rays of |ight

of different wavel engths in the visible ray region.

10 6. _The_el ectroni c_apparatus according to claim 4,

eoiied dyrige iBupiining dexicefardich il unining devi ces(9;

10a, 10b, 10¢) di sposed at desjred ositions within the

appar ad amaaesslpyer(gp, 35 'ptrmdgdrcay&%mdma@ﬁr fggrreacting to the

di fferent . wavel ength in the visible ray regiqn and
%9@?505&%% 1&%%%“@%59? FPHOR P éflelfeév eniy regy ,iog Jight in the

visible ray region.

5
5. The electronic apparatus according to claim 4, comprising a
plurality of luminous layers(9;10a,10b,10c) provided at desired positions on
the indicator for reacting to rays of light in the ultraviolet ray region to
thereby emit rays of light of different wavelengths in the visible ray region.
10

6. The electronic apparatus according to claim 4, comprising
a plurality of such illumining devices(9;10a,10b,10c) disposed at desired
positions within the apparatus case(1) for emitting rays of light of different
wavelength in the visible ray region and rays of light in the ultraviolet ray

15  region.



