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DESCRI PTI ON ELECTRONI C APPLI ANCE EQUI PPED W TH LI GHT
EM TTI NG APPARATUS 5 - Techni cal
Field The present invention generally relates to an

el ectroni c appliance. Mre specifically, the present I nvention is
directed to oni ¢ appliance equi pped with a '

visually conﬁ??%%ﬁﬁééen in dark, 10 in which a plane-sﬁg%@%ﬁ@%gﬂt
emtting apparatus is arranged at a dial.

Background Art Conventional ly, electronic appliances, for

I nstance, electronic watches enploying EL 15 (el ectrol um nescent)

el enents as so-called "back-1ight &Ck surface i1lum nating
light)" are known in the art. pERE !@Qt g2l Iy shows one
conventional electronic wi st watch. As |n cated In this draw ng,
a di al (face) ELECTRONZOORSPLYARCE | RUIFFRD twm aperraEMITTING
constltuted by stacking an EL (el ectrol um nescent) 1|ight emtting
apparatus 1B behind a t AR®ABATUSt film 1 al ong a light incident
direction. The characters/nunerals I ndi cative of "hours" are
printed on this transparent film21lA. A hour/m nute hand shaft 2A
i's penetratgg 25 t hrough a centewTégggyégi ¥&e&% this dial 1. A mnute

The present invention generally relates to an
electronic appliance. More specifically, the present
invention is directed to an electronic appliance
equipped with a pointer visually confirmed even in dark,

10 in which a plane-shaped light emitting apparatus is
arranged at a dial.
Background aArt

Conventionaliy, elettronic appliances, for

instance, electronic watches employing EL

15 (electroluminescent) elements as so-called "back-light
(back-surface illuminating light)" are known in the art.
Fig. 20 schematically shows one conventional electronic
wrist watch. As indicated in this drawing, a dial
(face) 1 is arranged by a light emitting apparatus

20 constituted by stacking an EL (electroluminescenti light
emitting apparatus 1B behind a transparent film 1 along
a ligﬁt incident direction. The characters/numerals
indicative of "hours" are printed on this transparent

. £film 1A. A hour/minute hand shaft 2A is penetrated

25 through a center opening 1C of this dial 1. A minute

hand 2B and a hour hand 2C are mounted on this hand

shaft 2A in such a manner that these hands 2B and 2C are



hand 2B and a hour hand 2C are nmounted on this hand shaft 2A in
such a manner that these hands 2B and 2C are WO 97/ 07438

PCT/ JP96/ 02297 2 rot at ed
above the dial 1. In this electronic wi st wat ch, when the EL
l.ight emtting apparatus 1B emts light, the color of this dial 1
is illunm nat edWOP7/07438 em ssion col or thereof. Accordeoyipesntder 5
characters/nuneral s i ndicative of "hours" printed on the dial 1,
the m nute hand 2B, and the hour hand 2C are illum nated, so that
a present time instant is readable. ' I n the above-descri bed
conventional di al constructed of the2light emtting apparatus,
since an 10 inorganic EL elenent is enployed as the light emtting
appar at us, the col sptatedhabovecthd dial ilni t dit thishelectronic wrisiSi on

color of this inorganic EL el enment during not only turn-ON
operation, but al s¥3tGhn- ¢hencthe A% Jighis emitting apparatis 1Bhmwkts s a

probl em t hat hi gh-grade feelings as |1 as_decorative feelings of
t he conventi onal 153hE, gﬁ?e‘&'%rs Lod \%?\iﬁ d\?ﬂéﬁlgﬁ t8utilweinaked dn shed.

Di scl osure of | nveghly e pr | hvention has been made
to solve the: Ch QS%SI\}e?%Ji(%!I-'é?hr?g(?o-grlobﬂg%ggg%ﬁb?%érél?%re, has an obj ect

to 20 B OVi dechBrabests Afiferdly EﬁﬂﬁﬁaQQUEprd"H%ﬁ£biiﬂfiﬂ%ed on_th
: |

em tting apparatus, whose dial or face can be designe n various

ways and can own hdghlgladthd eelriutes hand RBghand the howhe Qi i2¢e ah@el i ngs.
illuminated, so that a present time instant is readable.
In the above-described con%antional dial
construéte@ of the light emitting apparatus, since an
10 inorganic EL element is employed as the light emitting
apparatus, the color of this fa&e 1 is limited to the
'emission color of this inorganic EL element during not
only turn-ON operation, but also turn-OFF operation. As
~a result, there is a problem that_high-grade feelings as
15 well as decorative feelings of the conventional
electronic wrist watch could not be improved.
| Disclosure of Invention
The present invention has been made to solQe the
| above-explained problem, and therefore, has an cbject to
20 provide an electronic appliance equipped with a light
emitting apparatus, whose dial or face can be designed
in varioqs ways'and can own high-grade feelings and high
decorative feelings. |
To achieve the above-mentioned object, an
_ 25 electxonic appliance equipped with a light emitting
apparatus, according to an aspect of the present

invention, is comprised of:



To achi eve the above-nentioned object, an 25 el ectroni c appliance

equi pped with a light emtting apparatus, according to an aspect
of the present i nvention, is conprised of: WO

97/ 07438 PCT/ JP96/ 02297

3 a transparent sheet nenber having an opening forned

in an i nner i hereof, on which a character and
are formed; %651"8.}}3& a light emtting apparatus

| ower 5 surface of said transparent sheet nenb
opening at -a position opposite to said opening of the
sheet nenber; ' a col ored sheet nenber ov
| i ght em tting apparatus and havi ng’” an open

a - ~pattern
overladﬁg' #7a
er and having an

transpare
erl apped with said
ng at a position 1

opposite to said openin . 1 tti.n - tus;
a gear train nechanlsn1gF%%hég§en ﬁeéghﬂm@%g%ggﬁing an gBeEﬁﬁ%t

a pointer shaft piidge!hel! grab BRaFeds Aidh which

.sai d openings of said colore hee

enmitting apparat ysattaxh are formedfi d transparent she
upper portion of sai d transparent sheet nenb

2 IE%S?QBE&P‘ s O . n

ransparent
et mMmrtwmmlm
er; and

nt

0

i ght

a hand nounted on sai da pdighteemititihg aparatus ovefmbpbednwﬂeynenlo@érthe

above-descri bed structure,

surface of said transparent sheet member and having an

opening at a position opposite to said opening of the

transparent sheet member;

a colored sheet membef‘ovérlapped'wi#h said light

s : emitting aﬁparatus and having an opening at a position

10 opposite to said opening of the light eﬁitting

apparatus;

~ a gear train mechanism arrangéd under.said colored

sheet member;

a pointer shaft projectéd from said gear train

15 -mechanism through said openings of said colored sheet

member, said transparent light eﬁitting apparatus, and

said transparent sheet member toward an upper portion of

said transparént Sheet member; and

a hand mounted on said pointer shaft.

20 With employment of the above-described structure,

in the electronic appliance of the present invention,

when the light emitting apparatus is not driven, since

this colered sheet member can be observéd'through the

. transparent sheet member and the transparent light

25 emitting apparatsu, this colered sheet

member can

provide the high decorative feelings and thus the high-

grade feelings. When the light emitting apparatus is



in the el ectronic appliance of the present invention, when t he
light emtting apparatus is not driven, since this col ered sheet
menber can be observed through the transparent sheet nenber and
the_.transparent light 25 ~ . emtting apparatsu, this colered sheet nenber
can provide the high decorative feelings and thus the high-

grade feelings.wybhgaishe |ight enitting apparatus is PCT/IP%02297
97/ 07438 PCT/ JP96/ 02297

4 driven, the light emtted fromthis light emtting

apparatus can |Ilun1nate t he hands through the t ransparent sheet
menber . ' Brief Descriptiog.of Drawings 5 - A
nore conpl et e under st-andi ng of .t he t'eachi ngs of t he present

i nvention may be acgii¢&d, bihe alighit eitted from thie BIAGHEMIttiGg
draw ngs, in which: Fi'g. 1 is a sectional view for

representing an apparaiusndannﬂilmmﬂaataatba bandhi ticaugh hesent

i nvention is 10 appl i ed; Fig. 2 is a sectional view for
show ng a structuretraHSParentﬁshﬁ$tbWGHHPE EL el ement of the light emtting
appar at us shown in Fig. S a sectional view

for indicating an 15 el ect r@ﬁf"@f\/\PF§?r%\BF’c‘?f‘ él“‘gd?‘?ﬂ‘ﬁ'd‘qso anot her
embodi ment of t o:.ges e&tmpl'&\{:%nhhagrstanding nf. théz"&acii'n%s of

sectional vi@w for indi cATA
the present invention may be acquired by referring to

the accompanying drawings, in which:

Fig. 1 is a sectional view for representing an

electronic wrist wqtch to which the present invention is
10 ~ applied;

Fig. 2 is a sectional view for showing a structure
of an organic EL element of the light emitting apparatus
shown in ¥ig. 1; . '

Fig. 3 is a sectional view for indicating an

15 electronic wrist watch according to another embodiment’
of the pfesent invention;

Fig. 4.is & sectional view for indicating an '
electronic wrist watch according to another embodiment
of the present invention:

20 Fig. 5 is a sectional view for indicating an
. electronic wrist watch according to a further embodiment
of the present invention;

Fig. 6 is a'sectional view for indiceting an
electronic wrist watch according to a still further

25 embodimént_of the present invention;
Fig. 7 is a plane view for represe?ting a mounting .

_strueture'of a_face of an electxronic wrist watch



el ectronic wist watch according to another enbodi nent of the

present invention; 20 Fig. 5is a sectional view for indicating
an el ectronic wist watch according to a further enbodi nent

of the present invention; Fig. 6 is a sectional view for

I ndi cating an electronic wist watch according to a still further
25 enbodi nent of the present invention; Fi 7/ is a plane
view for reN®¥S#Eng a mounting. - structure of a.?gy f/p2231,

el ectronic wist watch WD 97/ 07438

PCT/ JP96/ 02297 according to another enbodi nent of the present
I nventi on; Fig. 8 is a cross- sectlonal view for indicating a
maj or portion of Fig.. 7 -5 FigS 9 is a side view for showing a
shape of the e of Fi 10 is a sectional
vi.ew for i ndi Cata,qq@rging to anoblg?{ %?Pciﬁi“ﬁ?é: Pﬁcﬁhﬁnﬁg??%tstruct ure,
taken al ong a Ilng A-Aof Fig. 7; - Fig. 11 is a
Cross- sectional*ﬂwgﬁtﬁ8r partlally shomnng an assenbling condition
that the structure ofig, 8 is aFifbsé-éééﬁiaﬁ%ﬁbbggw'EBQ PnEASlfih Pl an

el ectronic wi st : wat ch; Fig. 12 schematic Iy

i ndi cates a et atajioic pottedn of Fig. 7;
5 Fig. 9 is a side view for showing a shape of the
face of Fig. 7; '

Fig. 10 is a sectional view for indicating a
poxrtion of the face mounting Strdcture, taken along a
ling A-A of Fig. 7;

10 . Fig. 11 is a cross-sectional view for partially
showing an assémbling condition that the structure of
Fig. 1 is assembled into a dasing of an elecfronic wrist
watch;

Fig. 12 schematically indicates a metal face used

15 in an electronic wrist watch according to another
embodiment of'the present inﬁéntion;

Fig. 13 is a plan view for showing ‘an EL element
used in the electronic wrist watch acdording to another
embodiment of the present invention;

20 Fig. 14 is a side view for indicating a structure
for combining the EL element of Fig. 13 and the metal
face of Fig. 12;
Fig. 15 is a plan view for representing a frame
v - member of Fig. 11;
25 Fig. 16 is a cross-sectional view for indicating a
portion "B" of the frame member shown in Fig. 15;

Fig. 17 is a cross-sectional view for representing



15 in an electronic wist watch according to another

enbodi nent of the present invention; Fig. 13 is a plan view
for showing an EL el enent _ used in the electronic wist watch
according to anot her enbodi nent of the present invention; 20
Fig. 14 is a side view for indicating a structure for conbi ni ng

the EL el emeniygd7oisg- 13 and the netal face of Fi gpci/3196/02297
Fig. 15 is a plan view for representing a frane menber of Fig. 11

25 Fig.- 16 is a cross-sectional view for indicating a

portion "B".of the franme nenber shown in Fig. 15; Fig. 17 is
a cross-sectional view for representing 6 WO 97/ 07438

PCT/ JP96/ 02297 . 6 a portion

"C' of the frame ng 18R0WE" | f ik fisme member shown bhOFid8 15; a
fragmentary perspective view for’ showi ng a maj or portion of a

mounting condition thawig. 18 is a fragmentary wersbeanniuéevmte faxrint ed on
the frane nenber 5 of Fig. 15; and - Fig. 19 is a
cross-sectional vishowimg aepaéezemqm!gion of a mounkingr cpnditiﬂn cthat a
mounting condition that the watch unit of Fi S assenbl ed
into a casing of aﬁace and a watghimednle Aues mopRted; °gnﬂ he frame member ; 4

20 is the sectional gs |{qﬂl cating the _ conventi onal
electronlc%lst \%f( Ag2PHe face '

Fig. 19 is a cross-sectional view for representing
a major portion of a mounting condition that the watch
unit of Fig. 18 is assembled into a casing of an '
' electronic wrist watch; and
10 Fig. 20 is the sectional view for indicating the
coﬁvenxional electronic wrist watch having the face '
mounted on the drive unit.
Best Mode of Carryying Out the Invention
Referring noﬁ.to drawings, a descr{ption will be
15 made of an embodiment of the present invention.
STRUC OF FI. T ELECTRONIC WATCH

HAVING ORGANIC EL ELEMENT

Fig. 1 represents a sectional view of an electronic
wrist watch to which the present invention is applied.
- 20 A case 11 of this electronic wrist watch is shaped
as a ring, the epper/lower surfaces of which are opened.
Inside this case 11, a circuit board 12 is sandwiched by
an uppexr housing 13A and a lower housing 13B to be
assembled as a module 15, under such a condition that a
25 metal) plate 13C is arranged on a lower_surfece of this
lower housing 13B. The upper housing 13A and the lower

housing 13B are made of plate-like synthetic resin.



mounted on the drive unit. Best Mode of Carryying Qut the
I nvention Referring now to draw ngs, a description wll be
15 made of an enbodi ment of the present invention.
STRUCTURE OF FI RST ELECTRONI C WATCH HAVI NG ORGANI €
EL ELEMENT Fig. 1 represents a sectional view of an
electronic _ wrist watch to which the present invention is applied. .
20 WRNN4I811 of this electronic wist watch is sHRERPI6R22 as
a ring, the upper/lower surfaces of which are opened. Inside this
case 11, a circuit board 12 is sandw ched by an upper housing 13A
and a | ower housing 13B to be assenbl ed as a nodul e 15, under such
a condition that a 25 metal plate 13C% s arranged on a | ower surface
of this oyer housing,13B. The upper sing.13A and_the, | ower
housi ng 13B are ﬁhﬁ%gbﬁ aPe8*¥ﬁ%m§§9R?ﬁn &t 'ﬁ.mgdu%e 15 is figed
97/ 07438 : a4 : PQ640 7

to the case 11 by a s%etw tJhaf's aﬁo %#egié f@g is e%ounted

7 Under such a circunstahce t 'S fTX

the case 11 by aﬁ‘é@NwH:eraﬁfﬂaf pack i 168 B thedcase 11. Via a

wat er - proof packing 16B on the case 11. Furthernore, a gear
train nechani sm 17 of Furtthegwmore), a geax \ipmimamekhantlsm T7ycfad Wwaedd | ati ng
el enent 18 are assenmbled in the nodule 15. A drive circuit (not
shown) 5 FYReh &eFEhr 2pd R rChEsthiofaildatingr element c19 taxg o

liquid crystal diasé)sle?%lae%pi{uaggg l&g\élllie b.l% .deic'%irgsg circuit (not shown)

of the gear train mechanism 17, a drive circuit of a

to

liquid crystal display apparatus (will be described
lafer), and also a drive circuit of an EL light emitting
10 apparatus are mounted on the circuit -board 12.
' From the gear train mechanism 17, a hour hand shaft
19 and a minute hand shaft 20, which are rotatably
driven, are coaxially provided. These hour hand shaff_
19 and minute hand shaft 20 pass from a center through
15 hole 21 of a dial (face) apparatus 30 (will be discussed
later) through the upper surface of this dial apparatus
30. Then, a hour hand 22 is mounted on the hour hand
shaft 19, and a minute hand 23 is mounted on the minute
hand shaft 20 in such a manner that these hour hand 22
20 and minute hand 23 are rotated above the dial apparafus
30.. A transparent glass body (watch glass) 24 is fitted
into the upper opening of the case 11 so as ;o close
this upper opening. A ring-shaped partition plate 26 is
. mounted between th¢5'glass'body 24 and the outer
25 peripheral portion of the dial apparatus 30, by which a
rotation space 25 for the hour hand 19 and the minute

hand 20 is secured between-this-glass body 24 and the



| ater), and also a drive circuit of an EL light emtting 10 appar at us
are nounted on the circuit board 12. Fromthe gear train
mechani sm 17, a hour hand shaft .19 and a mnute hand shaft 20,

whi ch are rotatably driven, are coaxially provided. These hour
hand shaft 19 and m nute hand shaft 20 pass froma center through
15 hole 21 of a dial (face) apparatus 30 (wll be discussed

| at er) throughWPi¥ed0Md®er surface of this dial apparatus PCT/IP%P229Fen,
a hour hand 22 is nounted on the hour hand shaft 19, and a minute
hand 23 is nounted on the mnute hand shaft 20 in such a manner
that these hour hand 22 20 and m nute hand 23 are rotated above the
di al appar at us 30. A transparent gla®s body (watch glass) 24 is
fitted into the upper opening of the case 11 so as to cl ose

t hi s« upper openi ng.Cm a7 FaneRasuEfee (9F B toensparept| gubstrate (RERnt ed.

dial apparatus 30, bnp i ARTEEyIend ‘Sfeptthayatelcalye FoeR Bl nand
19 and the mnute using HFQ%%@QJ&&%&%%@%&%%@§219'§5ax?0a%d2e4

and the

PCT/ JP96/ 02297 and the back surface transparent ele8trode 32¢ &k & | nner
surface of a transparent substrate (PET, i.e., polyethylene

t erepht hal at®) 32a.cdthte, Wvhef a DC voltsgendst applielabetveem pptte tthese
el ectrode 32b as an anode and the back surface transparent

el ectrode 32c as a transparent electrodes 32b and 32e, light is emitted
f£rom this organib EL element 32 with high intensity on
the anode side, and low intensity on the cathode side.
The decoration plaée 33 is made of, for example, a
- 10 colored-plastic film sheet, on which such a pattern
- capable of giving high-grade feelings on the eléétronic
wrist watch is printed. |
In the first dial apparatus with the above-

15 described structure,'since the decoration ﬁlate 33 is
arranged hehind the organic EL elemént 32 which becomes
transparent during the turn-OFF operation, the color and
the pattern of this decoration plate'33 can be observed
in a see-through manner. When the light is emitted from

20 the organic EL element 32, since the hour numerals
printed film 31 is located on this organic EL element
32, the hour numeials 3la can be illuminated by the
light emitted from the organic EL element 32, and also

- : both the hour hand 22 and the minute hand 23 can be

25 - illuminated. Accordingly, two different background

colors can be produced, so that a present time instant

can be visually read even in dark areas, and



5 cat hode, when a DC voltage is applied between both these

transparent el ectrodes 32b and 32e, light is emtted fromthis
organic EL elenent 32 with high intensity on t he anode side, and
low intensity on the cathode side. The decoration plate 33 is nade

, of, for exanple, a 10 colored-plastic fil msheet, on which such a
pattern abl e of giving high-grade feelings on t ni c

Wi st vvat-ch'?vggglpﬁalf?ed. FUNCTI ONS OF FI Di ALQ?
APPARATUS In the first dial apparatus with the above- 15
described structure, since the decoration plate 33 is arranged
behi nd the organic EL el enent 32 which becongs- transparent during

t he turn-COFF operation, the color and the pattern of this

decoration plate a rygd in a see-through manner. Wen
the light is enit?égﬁfggggrggﬁg-gs'the organi c EL el enent 32, since the °
hour nunerals - . prinpetatieEn S8tricTie e b, A¥eararggni ¢ EL

el ement ' 32, the hour nunerals 31a can be illumnated by the ° T
light emtted from t heThegahovetdesteibedt dial apparxhtas 30 constbatted he

hour hand 22 and the m nuté hand 23 can be 25 i 11 um nat ed.

Accordingly, tw @f petdghtpemibiingprparatus is,mguntednoncthe ceprex, so

that a present time Inslank oo o1 &dh.20 HSUBbY LEAL-SYSD 46 £27

PCT/ JP96/ 02297 constituted by & hour numerals printed®film 31 madl 3y
appar at us 30. _ ; b LY

printing hour numerals/chaptexs 3la on a transparent
film by qsing fluorescent agent, an organic EL
(electroluminéscent) element 32_pqs;tioned.behind this

10 ~ £ilm 31, and a sheet-shaped decoration plate 33 having a
different color from the emission color of the organic
EL élement 32 p‘ositionga' behind this organic EL element
32 along a light travel path. The organic EL element 32
is e;ectrica_ny_ connected to the circuit board 12 by way

15 of an interconnector 28 arranged which penetrates
through the upper housing 13A.

The prgénic EL element_sz_qwns_such_a
characteristic that this organic EL element becomes
transparent when no voltage is applied, and emits the

20 light when a vo;tage.is:applied. As indicated in Fig.
2, this EL element 32 is manufactured by stacking, in an
integral form, a surface t:anspﬁrent electrode 32b, a
hole transporting organic semiconductor + organic

.fluo:eséent pigment layer 32c, an.electron transporting

25 ~organic semiconductor 32&, & back surface transparent

electrode 32e, a transparent insulating coat 32f in this

order. This surface transparent electrode 32b is formed



DETAI LED STRUCTURE OF DI AL APPARATUS The above-descri bed di al
apparatus 30 constructed of alight emtting apparatus is nounted
on t he upper 5 surface of the nodule 15. This dial apparatus 30 is
constituted by a hour nunerals printed film 31 nade by printing
hour nuneral s/chapters 31a on a transparent filmby using

_ f1 uorescent ag%y{‘ﬁ&sorgam c EL (el ectrol um nescent peginychtisr 32

positioned behin film 31, and a sheet-shaped decoration

pl ate 33 having a different. color fromthe em ssion color of the
organic EL el ement 32 positioned behind this organic EL el ement
32 along a light travel path. The organic EL enent . 32 . S

el ectrically connected to the circuit board 12 by way 15 of an

i nterconnector- 28 arﬂ&%@%&@écmlﬁ@rﬂd&téﬁve featurebNagugdll hes URQRSK -
housi ng 13A he organic EL el ement 32 owns such a

characteristic that gdaide Qagamngs EhamlmmltpzjwedmasWhen the f£lumnsesment
when no voltage is applied, and emits the 20 ht when a voltage is
applied. As indi catmnrtniﬁl gmployed to primh 91E_téP—e ur s@nesals 3la,

manuf act ured by st acki ng, I nt egral form a surf
transparent el ect rodﬁ"%?l?teaglc’w can gepur i, Fhe, hepR D ﬁﬂ}g “$1a when

sem conduct or_+ organi c esce a 3 ectron

transporting 925 %é’gﬁagigeﬁf‘c%ﬁ%“ g’?»?‘(fg%%aékxgﬁffggcseu?&%p%ﬁ ent
| trode 32e, t t

e ecirode sze, a rg&%ﬂ%&%ﬁ n%QSHfag ¥ Qcoitii tien! Bfter turnin§§07438

This surface transp nt el ectrode |s formed
PCT/ JP96/ 02297 - this organic EL element 32. It should be noted that

when the electrode of the organic EL element 32 is
shaped as a character and a pictorial patterﬁ, the
10 electrode of the organic EL element 32 may emit light
having such a specific shape, resulting in better
- designs. |
Alternatively, various characters, symbols, and
patte¥n other than the above-described hour
15 numerals/chapters may be printed on the hour numerals
printed film 31. Further, the hour numerals/chapters
may be d;rect1§ printed on the transparent substrate 32a
of the organic EL element 32, which may be used as the
hour numerals printed film 31.
20 OTHER EXAMPLE§.OF DIAL APPARATUS 30
. Fig. 3 schematically shows another example of a
dial apparatus 30B.
In this dial appératus 30B, the hour numerals
printed filﬁ 31 is sandwiched between the organic EL
25 element 32 and fhe decoration plate 33. As a
conseguence, when the organic EL element 32 is turned

OFF, namely when no illumination is required because of



10 furthernore, the decorative features as well as high-

grade feelings can be inproved. Wen the fluorescent agent is

enpl oyed to print out the hour nunerals 3la, the aftergl ow can

occur in the hour nunerals 3la when 5 the organic EL element 32 is

turned OFF, resulting in | nprovenents of visual recognition after

t ur ni ng- OFF of this organic EL elenent 32. It should be noted that

when the el e¥PPHA¥®f the organic EL elenent 32 is POIVIRPR2%S a

character and a pictorial pattern, the 10 el ectrode of the organic EL

el ement 32 may emt |ight havi ng such a specific shape, resulting

In better desi gns. Al ternatively, various characters,

synbol s, and pattern other than tH& above-described hour 15

nuner al s/ chapters naﬁnbg rinted on the hour nuperals . printed film
n

31 Further, theY8u ght emEifrqament, the hoygnupexpls@f ythis nted on
the transparent trate: e : f e_organic EL el enent 32, which
may be used as t?%g% Bu}lgrgf%cﬁﬁh‘ntuer"flerf&lqé“ %E’l RPRJPE | Phyeqved Shrough
OTHER EXAMPLES Ofnhil AbafAERARME S anic EL el b9 s NI, cal |
shows anot her exanpl e of g _ = di al aSpgﬁgxtlEs%gB. orgim:ﬁél n
this dial apparatnsel@fient 82 hisircurad aNSin a dark' éviditadrd Mk i S
sandw ched between the organic EL 25  element 32 and the decoration
plate 33. 5 As a hour handchanfdihee minuge hdndo23aran He adsymmrid 32 i S

turned OFEF, narreli/ when no illumnation is required because of
since the light is emitted from this organic EL element

32, so that a present time instant can be read. The
illumination effect by the'orgénic EL element 32 of this
example may bé'increased, as compared with that of the

10 organic EL element 32 shown in Fié. 1. As a result;
this dial apparatus 30B may be utilized, for instance,
as a flash light for illuminating surrouhding areas.

Fig. 4 represents an electronic wrist watch
according to another embodiment of the present

15 invention. It should be noted that the same reference
numerals shown in Fig. 1 are employed as those for
denoting the same or similar structures of Fig. 4, and
explanations thereof are omitted. '

In accordance with this embodiment, a semi-

20 ‘transparent reflection plate 34 is arranged above hénds
(namely, hour hand 22 and minute hand 23), and a
transmission type liguid crystal display (LCD) apparatus
35 is arranged over this semi-transparent reflection

y plate 34. The liquid crystal display apparatus 35 owns

25 a function capable of displaying time instants and

various sorts of data in a digital form. The

information displayed on this liquid crystal display
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use in a light environnent, the hour nunerals of this hour
nunerals printed film31 can be observéd through t he transparent
organi c EL el enent 32. \Wen the organic EL element 32 is turned ON
in a dark environment, the 5 hour hand 22 and the m nute hand 23 can
be observed woororfgnce the light is emtted fromthis or gapifysokoz2e7

el enent S 32, so that a present tine instant can be read. The
illumnation effect by the organic EL elenent 32 of this" exanpl e
may be increased, as conpared with that of the 10 organi c EL el enent
32 showmn in Fig. 1. As aresult, . t hi §odi al apparatus 30B may be
utilized, for instance, - as'a flash light for illum nating

surroundi ng areas. apparatus 35 I8 GealiablB’ BYCitElLEiRY O YU M1
wat ch - according to anot her enbodi nent of the present 15

invention. It shoul Hightnddrivéd dranhtheasemictransparent reflectithy plate
shown in Fig. 1 are enployed as those for denoting the same or
simlar structures 084Fi gInssuchn@d case thatenpl&nﬁprmﬁxiqnmﬂinplawrds made,
omtted. In accordance with this epbodi ment, a sem -

transparent reflecti8f Bl §felbanount of,dpforBation figplay is mad@naﬁﬁpy

h hand 22 and 3 I d
Crvee o o B Lo larS e nal 22, 33., gng, P8 TBIAL it S
sem -transparent reféigalgg ”?Luun|1“'¥”3%68F§36: e'é |0 &f Wi adiagP! ay

apparatus 35 owns on capa |sp aylng tinme i nstants
and various agphsadis 130 Ad 'beguall ¢ot Bhef 8610xr O£ the decoration

i nformation displayed on this liquid crystal display .
plate 33. When the dial apparatus 30 is driven to emit
the light in night time, the color of the dial appafatus

10 30 becomes the color of the organic EL element 32, so
o that the hour hand 22 and the minute hénd 23 can be
visually read. Alternatively, both the semi-transparent
 ref1ection plate 34 and the liquid crystal display |
apparatus 35 may be arranged under the hour/minute hands
15 22/23, and further about the dial apparétus 30.
-Fig. 5 schematically indicates another embodiment
of the present invention.
In accordance with this embodiment, the position of
the semi-transparent reflection plate 34 indicated in
20  Fig. 4 is changed. That is, a dial apparatus 30C is
constituted by containing the semi-transparent
reflection plate 34 which is arranged between the hour
numerals printed film 31 and the organic EL element 32.
When the semi-transparent reflection plate 34 is
25 arranged in this manner, the hour numerals printed film
31 can be illumin#ted by the reflection light from the

semi-transparent reflection plate 34 while the organic
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12 apparatus 35 is readable by utilizing the reflection

light derived fromthe sem -transparent reflection plate 34. In
such a case that no information display is made, or a small anount
of information display is nmade, the 5 hour/ m nute hands 22, 23, and
the dial apparatus 30 may al so be read. In this case, the col or of
this dial WO9M7438apparatus 30 is equal to the color of tPCI/ARIEOI2AT i on

pl ate 33. When the dial apparatus 30 is driven to emt the |ight
in night tinme, the color of the dial apparatus 10 30 becones the

col or. of the organic EL el ement 32, so that the hour hand 22 and
the mnute hand 23 can be. visual | @ 8read. Alternatively, both the
sem t ranspar ent . reflection plate 34 -and the.liquid crystal display
appar at us 35 nayEbeelkememt 3R dmzlé:umné ABE; / whexeas Hehids hold nume28183, and

further about the di-al _apparatus Fi 5 schenatlcally
i ndi cat es anot hePTERE®Si 31 can be E'nuPﬂ%nﬂ'F%%e‘?if 'g}ﬁ/ drighdn emitted

[ d i Lh_thj t.h
sema-ctC ?;ngggfem IE’f"ﬂ“l’ *élﬁ? 'e%g'*ﬂ%?g&?)fagﬁﬁac é 8{.‘1:93 s °rﬂa§‘i°eEF‘
changed. That 'Selamdi\'@'Sﬁpf@rﬁiz‘:ﬁd?’gﬁ | Sas a conseﬁﬁ?ﬁde 2 va?.cﬁa

contai ning the sem-transparent reflection
arranged Iget weenrbbeghtion of the houlehemérals)¢iespiddsNcah ded fulbehesganic
EL el ement 32. When the sem -transparent reflection plate 34 is

improved in any of the reflection light/emission light.
Fig. 6 schematically shows a dial apparatus 30D
according to a further embodiment of . the present
invention. | | |
10 In this dial apparatus 30D, a solar dell 33B is
employed instead of the decoration piaie 33 used in the
'.first embodiment. The solar cell 33B is electrically
comected to the circuit board ﬁy way of an
interconnector 27. When this deéorafibn~plate 33 is
15 ' substituted by the solar cell 33B, the béckground color
of the organic'EL element 32 during the OFF-state is
equal to the color of this solar Cell'3§B."Also, since
exterhally supplied light can reach the solar cell 33B
when the organic EL element 32 is turned OFF, this solar
20 - cell 33B cen generate electric energy, so that this
generated electronic power“can drive the electronic
wrist watch. |
It should also be noted that a solar cell may be
employed in any of the above-described embodiments,
25 instead of the decoration plates. Alternatively, as
modifications related to the first and third

embodiments, but the back face electrode (cathode) of



25 arranged in this manner, the hour nunerals printed film 31
can be illumnated by the reflection |ight fromthe

sem -transparent reflection plate 34 while the organic WO

97/ 07438 PCT/ JP96/ 02297

13 EL el ement 32 is turned OFF, whereas this hour nunerals

printed film 34 illumnated by the light emtted PCT/IbEdErdne
organi ¢ EL el enen while this organic EL el enent. 32 is turned
~ON. As a consequence, the visual 5 recognition of the hour
nuner al s/ chapters can be further I nproved in any of the reflection
| i ght/em ssi.on |ight. Fig. 6 schgmtically shows a dial
apparatus 30D accordlng to a further enbodi nent of the present

i nvention. 10 &nidiEL (Hfémeamoma%snaeé) of &qhééaf%iec’&%des
enpl oyed i nstead of the ecoration plate 33 used in the first
enbodi ment. The sol ghefig! thfsMetalelcltictrodel way functioncdweghied to the
circuit board by way of an interconnector 27. Wen this

- decoration plate 33decoration platehst ilrutthdshmoghéication zase 33Be dalox

- background col or of the organic EL el enent 32 durlng the OFF-state
s equal t 8%t ke Betrl flaghrode, copstitptespthe hackgnound color

| externally s plled ht, can h 0l I'L_3 when t he
organi ¢ EL el%grrent gg ﬁsh? %éﬁ%l@? tagﬁ %ﬁ éume%e?ﬁT‘BBB can
generate el ectric e“GVQYthfétiﬁH 14¥rt emitting apparatuses 30, 30B, 30C,

and 30D have been applied to the :espeétive electronic

wrist watches in the respective embodiments, the present
invention is not limited thereto, but may be similarly
10 applied to many other electric_appliances.
| Mpréover, instead of the above-explained organiq EL
element 32, any other light gmitting elements which emit
light in the drive mode and hecome transparent in the
. non-drive mode may be similarly_utilized.
15 DETAILED STRUCTURE FOR'MOUNTING'DIAL APPARATUS
Fig. 7 to Fig. 11 reﬁresent another embodiment of
the present invention, namely, indicate a mounting
structure of a dial apparatus in detail. In the
drawings, reference numeral 50 denotes a watch module
20 (drive unit) for storing therein a circuit board, a
crystal oscillating eiement, a gear train mechanism of
én anaiog watch, and the like.
On an upper surface of this watch module 50, a
disk-shaped transparent organic EL element 51 and a dial
25 (face) 52 are mounted in a-stacking manner. In this
case, the dial 52 is a -disk-shaped transparent member

having a surface on which hour numerals/chapters 53 are



generated el ectronic power can drive the electronic wri st watch.

It should also be noted that a solar cell may be enpl oyed in any
of the above-described enbodi nents, 25 i nstead of the decoration

pl ates. Alternatively, as ' nodi fications related to the first and
third enbodi nents, but the back face el ectrode (cathode) of

WD 97/ 07438 PCT/ JP96/ 02297 -

14 WOR/03438ani c EL el ement 32 is made of a netal ePCHIRGERI7

Then, this netal electrode may function as the decoration plate.
In this nodification case, the color of the netal electrode
constitutes the background col or 5 when the organic EL elenent 32 is
turned OFF. Wiile the |ight e@btti ng apparatuses 30, 30B, 30C,
and 30D have been applied to the respective electronic wWri st

wat ches in the respetedye Asriiodicated it‘h@-@«r &&erm center poritdwenc£on is
not limted theret simlar pplied to nmany ot her
electric appliantRis gfsk"n%yaped traﬂﬁ?@ﬁ%’é? d*%t?a&%P“FN@%B&?EUeW ai ned
or'gani ¢ EL . Qt psr ht emittin elene t i ch

: i gﬁ?r . énﬁ{%ﬂ&e d%%.re%@.‘. Qg £ rug é q vex. aﬁi

emt rive nD € ahd Decome

non-drive npde | e Uil k2 Cflo UCTURE
PR VO e By Pp ety s unééd T o utegi—%é Er srd it

anot her egbodi mepbrtion of the waltehpnedelé snwtason-.o m&kmutadtﬁe.t e a
mounting EL element 51 and the dial 52 in an integral form with
this watch module 50. |
This dial depressing member 54 is a ring-shaped
" member made of synthetic resin, and is.mounted on an
10 outexr peripheral'pottion of the watch.module 50 in such
a mannexr that this outer peripherél portioﬁ of the watch
module 50 is engaged with an inner peripheral groove 55.
An upper hook portion 56 for hooking the EL element 51
and the peripheral portion of the dial 52 is formed on
15 an upper edge portion of this dial depressing member 54.
In this case, as shown in Fig. 10, the dial depressing -
member 54 is manufactured in such a menner that a height
"B* defined from the upper edge portion of this innér
peripheral groove 55, namely the upper surface position
20 ' of the watch module 50 ﬁp to the upper hook portion 56
becomes slightly larger than a summation between a
thickness of the EL element 51 and a thickness of the
dial 52.
: - : " The watch module 51 in which the EL element 51 and
25 the dial 52 are made in an integral form by the dial
depressing member 54 in the above-described manner is

constructed as a unit on which a hour hand 57A, a minute '



structure of a dial apparatus in detail. In the dr awi ngs,
reference nuneral 50 denotes a watch nodule 20 (drive unit) for
Storing therein a circuit board, a crystal oscillating elenent, a
gear train nechani sm of an anal og watch, and the |iKke.
On an upper surface of this watch nodul e 50, a di sk- shaped
transparent orgayy-mfss €l ement 51 and a dial 25 (face) perspogoieynt ed
in a stacking-manner. In this case, .the dial 52 is a disk-shaped
transpar ent nenber. having a surface on which hour nuneral s/chapters
53 are WO 97/ 07438
PCT/ JP96/ 02297 16 15 printed.
As indicated in Fig. 9, a center portion of t hi s di sk-shaped
transparent dial S%aha §V§Vegné|é’”ﬂeé6}ﬁ! hand 58 ab82hoaHtédCeagli rection to
form a convex shape. al depressi ng nmember 54 i s nounted on an
outer peri pheral i&lustraeéalm Pig} e andt ¢lignoEul eAblshéwRSin cz-':r%nsm,t ute
t he EL el enent 51 and the dial 52 in an integral form wi
this watch nodul e 3bhis watch module 5Shiis dissemiidpdewithinnentase FB icf an
ri ng- shaped - menber made of synthetic resin, and is nounted on an
10 outer peri ﬁ%@ﬁ-‘élroﬁéf’t%ﬁs%f“ﬂ MF(?#QHDBUFE%OSP#%%WPGMIIQ of g
manner that this oy Ber pg ral_portion of nodul e 50
ﬁe &r § £

t
is engaged Wth anf her Bf = ez ess tp‘is 2eal S’ﬂiﬁf?ﬁ'a‘bé?pm °
portion 56 for hookj chQS Eb ]e_%e‘gﬁgge_d'ijby a back pilgget EG peri pher al

portion of the dial I's fornme
According to the mounting structure of the dial 52

made of the above-described structure, the following
merit can be achieved. That is, éhe,outer peripheral

10 portion of the watch module SQ is engaged with the inner_

- pexripheral groove 55 of the dial depressing member 54.
Furthermore, the dial depressing'member 52 is fabricated
in such a way that the height "B" defined from the upper
surface ﬁosition of thé watch module 50 up to the upper

5 hook portion 56 for hooking the EL elemeﬂt-Sl and the
peripheral portion of the dial 52 becomes larger than .
the summation between the thickness of the EL element 51
and the thickness of the dial 52. As indicated in Fig.
.11, when these members are assembled in the case 59,

20 even when the depressing force'is exerted from the watch
module 50 to the dial depressing member 54, this
depressing force is not given to the EL element 51. as
a consequence, there is no such a risk that the EL |
element 51 having flexibility is conventionally

25 deformed, and therefore the center porticn of the dial
52 is flpated upwardly. | .

In addition, as indicated in Fig. 9, since the



15 an upper edge portion of this dial depressing nenber 54.

In this case, as shown in Fig. 10, the dial depressing menber 54
is manufactured in such a nmanner that a hei ght "B" defined from

t he upper edge portion of this inner peri pheral groove 55, nanely
t he upper surface position 20 of the watch nodule 50 up to the upper
hook portion 56 becones slightly larger than a sunmmati on between a
t hi ckness ofWOQHR#OHMI8 ¢| enent 51 and a thickness of the PCT/IP§{0329752

The watch nodul-e 51 in which the EL el enent 51 and 25 the dial 52 are
made in an integral formby the dial depressing nenber 54 in the
above-descri bed manner is ~ constructed as a unit on which a hour
hand 57A, a m nute WO 97/ 074337

PCT/ JP96/ 02297 hand 57B,

and a second hangesterreoxisian of this dial 52 4-#I°d-§f“f€!ﬂ é@‘ﬂaﬁdFth RLand
W thin a case soebpment 51 n & conyex, shnfeq, sen phah, ‘?rm? Bes roar
020010 ey gLl AR S Bin 1
According to thenaeueéﬁn&étmﬁ%bgsoaftbﬁedwlefé’uent 51 andrr%ﬂe of the
above-described structure, the follow ng _ . nmerit can be achieved.
That is, the out ehipknesgharflthel@ial 5porai spacd prtduseidc betedahebsthi s
engaged with the inner peri pheral groove - 55 of the dial depressing
menber 54. members can be absorbed by the curved dial. As a
consequence, it is possible to avoid a play produced
between these members.
On the other hand, Fig. 12 to Fig. 19 indicate a
10 further embodiment according to the present invention.
' As shown in Fig. 12 to Fig. 14, a disk-shaped dial
63 adéording to this embodiment is mounted as follows.
That is, a transparent ofganic:EL element 62 having a
surface on which hour numerals/chapters (not shown in
15 detail) is formed is adhered to a thin-metal plate 61
‘'with a higher strength such as SUS631 by employing
acrylic ad-hesive agent and the like to thereby form an
integral form. A pattern and the like are coated on a
surface of this thin-metal plate.ﬁl.' Tongue-shaped
20 portions 66 and 66 projected along the Aiameter
‘direction respectively are formed at a 3:00-position and
a 9:00-position opposite to the diameter direction of
- the metal plate 61. Then, the watch module 64 and the
: _ aial plate 63 are assembled in an integral body by a
25 frame member 65 in this electronic wrist watch, as

illustrated in Fig. 15 to Fig. 19.-

This frame member 65 is a menber made of synthetic



Furthernore, the dial depressing nenber 52 is fabricated I n such a
way that the height "B" defined fromthe upper surface position of
the watch nodule 50 up to the upper 15 hook portion 56 for hooking the
EL el ement 51 and the . peripheral portion of the dial 52 becones

| ar ger than the sunmati on between the thickness of the EL el ement

51 an%%&iy ckness of the dial 52. As indicated i peisfosn2z207
11, "when t hese are assenbled in the case 59, 20 even when the

depressing force.is exerted fromthe watch npdule 50 to the dia
depressing nmenber 54, this depressing force is not given to the EL
el ement 51. As a consequence, there #é no such a risk that the EL
el enent 51 having flexibility is conventionalTy 25 def ornmed, and

t herefore the cent | | 2o ttom’ d I

or ! : ing-shaped dottdm' plakedsyP

In addition, as i ng%%giﬁ%oﬂ?éhhﬁgd%%ég ﬁ]eape o b 8?/ %@8 "
PCT/ JP96/ 02297 dge portion (peripheral edge bbrtion of 688hEh
portion of this di alfp%EZr iesgcu?\‘/’ed tOvaa!r)?j the EL ge & el enent 51 in %)
convex shape, even g@ay dddngbavplurality ofigiilledsh@oghtb ‘tRérebymidetm an
| arger than the summation bet ween the thickness of the EL el enent
51 and the 5 integaads bodly -t ha beight0f they Ridlgrofdcde wadacen both

rembers S be 2oorhed DY LS cuet 8 iuffdiens, o, sEoRRRCRGSal 1°
64. Hook portions 70 are formed on the upper edge
portidn_ss at plural positions thereof along the
circumferential direction, and the outer peripheral
portion of the dial 63 is engaged with these hoock

10 portions 70. Stepped portions 71 are formed among these
hook portions 70 and projected from the -upper edge
.portion 68 so as to engage the outer -peripheral portion
of the dial 63. Grooves 72 and 73 engageable with the .
tongue portions 66 of the metal plate 61 are formed at a

15 3:00-position and a 9:00-position of this upper edge
portion 68. Furthermore, an outer dimension of this
frame member 65 is designed so as to be closely fitted
to a casing 73 into which this frame member 65 is
assembled. )

20 Then, the watch module 64 is mounted on the bottom
plate 67 of this frame member 65. The dial 63 is
mounted on this watch module 64~in‘such a manner that
the tongue portions 66 thereof are positioned into the
grooves 72. Also, the outer péripheral portion of the

25 dial 63 is engaged with the hook portions 70. As a

| result, the movement of the dial 63 along the

upper/lower directions is blocked by the hook portions



On the other hand, Fig. 12 to Fig. 19 indicate a 10 further

enbodi nent according to the present invention. As shown in
Fig. 12 to Fig. 14, a disk-shaped di al 63 according to this
enbodi ment is nounted as follows: That is, a transparent organic-
EL el enment 62 having a surface on which hour nuneral s/chapters
(not shown in 15 detail) is forned is adhered to a thin-nmetal plate,
61 WR9797438 hi gher strength such as SUS631 by enpl OBGEAEP96/02297
acrylic ad-hesive agent and the like to thereby form an i nt egr al
form A pattern and the like are coated on a surface of this
thin-netal plate 61. Tongue-shaped 20 portions 66 and 66 projected
al ong the dianmeter direction resp8ctively are forned at a

3: 00-position and 9: 00-position opposite to the dianmeter. direction
ofe t he?%ret aﬁlﬂﬂrat"@%ﬂ‘"’?ﬂéﬂt ofcthin diadoh3 alengatet radial

65 i n this of cctTeReia e bigehnd By “the seiped hedietdn dsin F g 15 (o
o 19, s Furtherncll,S thiaTBuERRR 1 b R Hhe LRl mkpLTCL i ©

WD 97/ 07438

18 r esi 95 indiuding BohBlE16RRk Rald Givvemahe SRevbbh an _
upper edge portion (peripheral edge portion of opening) 68 by using

a plural Bty of glddgirthe@ifrouniferehyidbrddzoction is bllotkgdabybeny. A
hei ght of the pillar 69 |s made 5 substantially equal to a thickness
of the watch no@kpeves 72. ' '

As represented in Fig. 19, both the watch module 64
and the dial 63 which are assembled by the frame member
65 in an integral form in this manner are assembled into
10 the casing 73 of this electronic watch.
 As previously described, with respect to the
mounting structure of the dial, the dial 63 to which the
metal plate 61 and the EL element 62 are adhered in an
integral form is fixed in such a manner that the tongue
15 portions 66 are fitted into the grooves 72 of the frame
membexr, and further the outer péfipheral’portion thereof
is engaged with the hook portion 70. Accordingly, the
movement of this dial 63 along the plate-~thickness
direction is blocked by the hook portions, and the
20 movement thereof along the plate-surface direction is
blocked by the stepped portions 71. Also, the
rotational movement of this dial 63 along the
circuﬂferen£ia1 direction is blocked by the grooves 72.
As a consequence, no longer such a mounting leg as used
25 in the prior art is required to joint the dial, so that
such a metal material having high strength, for

instance, a stainless steel can be selected as the metal



64. Hook portions 70 are fornmed on the upper edge portion 68 at

pl ural positions thereof along the circunferential direction, and

the outer peripheral portion of the dial 63 is engaged with these
hook 10 portions 70. Stepped portions 71 are fornmed anong these

hook portions 70 and projected fromthe upper edge portion 68 so as
to engage the ofR§1 pheral portion of the dial 63.pefFroQyRs7 72

and” 73 engageabl’e wth the tongue portions 66 of the netal plate 61

are formed at a 15 3: 00-position and a 9:00-position of this upper ’
edge portion 68. Furthernore, an outer dinension of this

frame menber 65 is designed so as to be closely fitted to a casing
73 into which this frame nenber 65 is assenbl ed. 20

Then, the watch ”Ddghﬁ ﬁ4613 AR At thesP@IAPE3 can be 1A Fixdl

this frame nenber edal 631s nounted on this match nmodul e
64 in such a manner ghhdéhe frame meniber ©BBIgue portions 66 thereof are
positioned into the - grooves 72. Also, the outer peripheral portion
of the 25 di al 63 Mereoxmyedsinceh theconbexk. q&methsimﬁf this fxame
result, the novenent of the dial 63 al ong the per/ | ower
directions is bl ockmgmbgr: 6% IR HEHHO PSn¥o be closely £: Ted o theg

/ /
The ovomat B ¢ i C2BADG B3 LHERITVGD R, frome menbey is assepniSd,  $3 e

by the stepped port&%”p&ésible +to avoid a play produced between the dial 63
and the watch module 64 within the casing 73.
It should be noted that the dial mounting
structures of the embodiments of the present invention
10 have been applied to those of the analog watch and the
pocket watch. However, the present invention is not
limited to these applications, but may be applied to
other  dial mounting structures in electronic appliances.
Also, the light emitting element is not iimited to
15 the above-described EL element, but may be similarly
applied to various sorts of light emitting elements
mouﬁted on the above-described drive unit with the dial

in a stacked layer.



Furt hernore, thi s dial 63 is nounted on the frame nenber 65 under
such a condition that the novenent thereof 5 al ong the

circunferenti al direction_Ls_Qngggg_E¥t%Eﬁﬁd : grooves 72.

As represented in Fig. 19, both the wa ule 64 and the dial -
63 which are assenbl ed by t'he Sheedine BeRRRE) 65 in an integral form
in this manner are assenble 7 f&t%e casing 73 of this electronic

wat ch. WO 9707438 As pre ed; with respect PEDIR9582297
nmounting structure of the dlal 3 to which the nmet al
plate 61 and the EL el enent 62 are adhered in an integral formis
fixed in such a manner that the tongue portions 66 are fitted into
t he grooves 72 of the frane nenbéth and further the outer

peri pheral portion thereof I s engaged W|th t he hook portion 70.
Accordingly, the novenment of & Fﬂg g $63 al ong t he

pl at e-t hi ckness tion i,s blocked by th K rtiqns, and the
20 novenent thereLOf agB gf SFEPLG &PP, 3‘5‘?388 ﬁ?‘r‘ POV é‘ a light |
bl-ocked by the p L5, 1- : rotational novenent
of this dial ong %bé J < F?t} e entlal direction is bl ocked by
the grooves 72 a traﬂép@ré‘&@%é&ﬂﬁémb&? havtRs &Y CdpendiRy Mddiidg €9 as
used 25 in the prior art is required to joint the dial, so that

such a ned al nmtier ianl ihaernpoltipn sthemegif, ohowhich a charatstteemtmxd a

stai nl ess steel can be selected as the netal . WO 97/ 07438

PCT/ JP96/ 02397 Ppattern are formed:

a light emitting épparafus of a transparent member,
overlapped with a lower surface of said transparent
sheet member and having an opening at a position

10 opposite to said opening of the transparent sheet
member; - |

a coloreéd sheet member overlapped with said light
emitting apparatus and having an opening at a position .
opposite to said opening of the light emitting

i5. apparatus; '

a gear train mechanism arranged under said colored
sheet member;

a pointer shaft projected from said gear train
mechanism through sailid openings of said colored sheet

20 member, said transparent light emitting apparatus, and
said transparent sheet member towarxd an upper portion of
sald transparent sheet member; and

a hand mounted on said pointer shaft.

2. An electronic appliance equipped with a light

25 emitting apparatus as claimed in claim 1 wherein:
said ligﬁt emitting apparatus is a light.emitting

apparatus constructed of organic electroluminescent.

I " Sty




20 | plate 61, and further this dial 63 can be firmy fixed

on the frame nenber 65. This ShekiHag BecaRepladediCe t he out er di nensi on of
t-he frane menber 65 is set mamlq_selyfittedtothe 5
e

casing 73 into which this frane led, it i's
possible to avoid a play produced between ral | 63 and the
wat ch nodul e 64VWB§ﬁUﬂ%sthe casing 73. "It shoul d permsispthoy hat
the-dial nmounting ~ structures of the enbodi nents of the present
i nvention 10 have been applied to those of the anal og watch and the
pocket watch. However, the present invention is not limted to
t hese applications, but may be applied to 22 other dial nounting
structures.in electronic appliances. Al'so, the light emtting
element is not linited tg 1%n eledtifriledupplesseebaguibped aipdi a MigHtny
be simlarly ~applied to various sorts of light emtting el ement s
mount ed on the abovemdeethjbappaifaties HY iclaimed ha dlaim 1 whereinin a

- stacked | ayer. ' ' ' 21

. CLAI M. 1. An el ect r onhbur apwheralks/cemphers age printed as wrharacters iomet
. menber having an opening fornmed at an inner Eortion t hereof, said
transparent sheet msasér trapsparent shest M&*--a character and a pattern

f dth ; l ectrolum t el t which is t t

when no vol tdbe is applidd t HEPPISCHEPRHG APRMIARSS PEHIPRAL WLEY F it
|'ied thereto, i d.el.ectrol um 8l ' t Lth

over surface of saPEANpSPEROEIL A el (pRMuRT Tebethel 1 T

position correspondi §akd opening of said transparent sheet nenber;
a col ored sheet nenﬁ%gm%g?neg of a solar cell overlapped with a | ower

surface of said el ectrol antchecaedtbeatdElticlaidingne agise opemuhy £dr a
position corresponding tqQ said opening of said electrolum nescent el enent;
a gear train mechaniGmvdngasgéd Lhght emitting @apparsiust apngnpesitioned

10 lower than said colored sheet member. '

5. An electronic appliance equipped with a light
emitting apparatus as claimeﬁ in claim 1 wherein:

said pointer is a héur hand and a minute hand, by .
vhich a present time instant are displayed.

15 6. An electronic appliance equipped with a light
emitting apparatus as claimed in claim 1 wherein:

said electronic appliance is a wrist watch. °

7. An electronic appliance equipped with a light
emitting apparatu$ as claimed in claim 1 wherein:

20 said colored sheet member is mad of a metal.

8. An electronic appliance equipped with a ligﬁt
emitting apparatus as claimed in claim 1 further
comprising:

a liquid crystal display apparatus positioned above

25 said transparent sheet member.
9. An electronic appliance equipped with a light

emitting apparatus, comprising:
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a pointer shaft projected fromsaid gear train nmechani smthrough said
openi ngs of said colored sheet nmenber, said el ectrolum nescent el enent, and
sai d transparent sheet nenber toward an upper portion of said transparent

sheet nenber; and a—poi-pter mounted on said pointer shaft. 2. The

el ectronic appI i ance accord] n to cI aim1, wherein said electrolum nescent
el ement conprises an organ etent el ement. 3. The

el ectroni Cn@ ke accord @ wherein said t rRGTBaeaY sheet
menber has four numner al rra er eon.

22 4. The el ectronic appliance according to claim1, further conprising
a circuit board including a drive circuit for driving said

el ectrol um nescent elenment, said circuit- @3ard being positioned bel ow sai d
col ored sheet nenber. 5. The el ectronic appliance according to claim1,
wher ei n sai d poi nt era cbight ﬂslt&#nsoappﬁaﬁ‘auamrf @ riransparent fmember,

indicating a present time. The el ectro a I|ance according-to
claim1, wherei hagg’r‘% %‘ré&%’&ﬂ% f5PeRatBeaR %‘g@’» Eﬁ°g

The el ectronic g EFg | rel | ol ored sheet
menber conpri ses a rre a9 erp SLQ§§L3 % 1‘\fm}:trc'?%ac?t%app |gnge
according to cl ﬁhgq:érnfég_ré rie:rn,ﬁ,_arrprl sing a liquid crystal display appar at us
posi ti oned above said transparent sheet nenber. 9. An el ectronic

appl i ancg conpri si nga coloredishelett nembesi Geerriped] RN selachiphtc
transparent when no voltage is applied thereto and which emts |ight when a
vol tage is appl eelitting capparsdiug endchaviog srpening @teat pRgttagnan
opening formed at an internal portion thereof and haV| ng an upper surface
on which at | eaSPPRFEL)¥Y sataf&eeainana T thedight amd
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apparatus:;
a gear train mechanism érranged under'said colored
10 sheet member;
a pointer shaft projected from sald gear train
mechanism through said openings of said colored sheet
member, saild transparent light emitting apparatus, and .
said transparent sheet member toward an upper poxrtion of
15 said transparent sheet member, and
a hand mounted on said pointer shaft.
10. An electronic appliance equipped with a light
emitting apparatus as claimed in claim 9 wherein:
said light emitting apparatus is a light emitting
20 apparatus constructed'of-organic electroluminescent.
11. An electronic appliance equipped with a light
emitting apparatus as claimed in claim 9 wherein:
hour numerals/chapters are printed as characters on
said upper surface of the light emitting apparatus.
25 12. An electronic appliance equipped with a light

emitting apparatus as claimed in claim 9, further

comprising: | THIS SHEET Has Bee
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a col ored sheet nmenber fornmed of a solar cell contacted with a | ower
surface of said el ectrolum nescent el ement, said col ored sheet menber
“havi ng an opening at a position corresponding to said opening of said

el ectrol um nescent el enent; a gear train mechani sm arranged under
said col ored sheet nenber; a pointer shaft projected fromsaid gear
train mchanim*@g&ygh sai d openings of said col ored sheet peRpR6ofes sai d
el éctrol um nescent- €l'enment toward an upper portion of said

el ectrol um nescent el enment; and a pointer nounted on said pointer
shaft. 10. The el ectronic appliance according to claim9, wherein said

el ectrol um nescent el ement conprises an orgaj c el ectrol um nescent el ement.
11. The el ectronjc appliance according to cl'aim9, wherein said

el ect r ol uni nescent el egegh/iag: Nobird"AikALAIRY! 81 85108 SREutPRRz Surface

t her eof . 12. The el ectronic appliance accofding to claim9, further
conprising a circdirkyPRg SaldClighe Gl tHinge appasitis§ @hd Gosdtibred d
el ectrol um nescent elenent, said circuit board being positioned bel ow said
col ored sheet nmenhewer than sdid cdkated sheetppembece according to claim9g,
wherein said pointer conprises an 'hour hand and a minute hand for
indicating a present til@e. An electronic appliance equipped with a lighty

14. The el ectronic appliance according.tq claim9 erei.n sajid el ectronic
appl i ance onpri s@MELIpgspPRRTR RS as_L-g’.la(’)"T'ﬁé éT‘e’E?‘?ggié e thice

according to claim?9, \égg{i(:!gﬁ?‘i@%% ol org,, s%ggé gggbgrm%g% Ifa‘;ﬁj? ét al

mat eri al . 16. The e [)ﬁiﬂ] according to c r
comprising a |i quw.ifzay% pkeséﬁe'%@mﬂmaeesmﬁﬂafwye sai d
el ectrol um nescent el enent. - : '
14. An electronic appliance equipped with a light
emitting apparatus as claimed in claim 9 wherein:
10 said electronic appliance is a wrist watch.
~15. Aan electronic appliance equipped with a light
emitting apparatus as claimed in claim 9 wherein:
said colored sheet member is made of a metal.
16. An electronic appliance equipped with a light
15 emitting apparatus as claimed in claim 9 further
comprising:

a liquid crystal display apparatus positioned above

said light emitting apparatus.
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