A TI MEPI ECE WTH A LI GHT EM TTI NG DEVI CE This i nventio Wsﬁ 36
ti mepi eces, [ [ [ ' i i ght

for exanmple el ectronic timepieces,. wth
deviced. There exists in the prior art a tlneplece with a light emtting
device in which a light emtting el ement such as an EL
(el ectro-lum nescence) elenment is nounted on a display portion (e.g. tine
I ndi cating hands, letters or a clock facen of the tinepiece so that it may
be easily observed even when the surroundi ngs are dark as-at night tine.
HoweveL, the brightness of the light enmitting el enent has to be as |ow as
possi bl e so that the power .consunption froma battery of the ti-nepiece may
be mnimised. In the aforenentioned prior art tinmepiece, .the
illumination.of the light en1tt|ng elenent cannot be seen when the
surroundi ngs are bri ghfh TIMEPI LIGHT EMITTING, BEVICE of the |ight
en1tt|ng elenent is increased so that it can be seen evenin day tine, the
-power ‘consunption fromthe battery is accordlngly increased with the
~consequence that the life of the battery is even shorter. I'n view of these
probl ems, the. presemhiish\ienenicealel dtesprayitimepidoen eciomiatample ght
emtti-ng devi ce i n_whi ch the |Ilun1nat| 0 t ement can
‘be seen even wRERSHRENG rt&mﬁﬁlﬁé:s d e ﬁtigh]tlg}hccorggng{% &%‘{;ﬂ:gr ‘esent |
invention there is prmmer@cemstswﬂm dde Qiet Snty.a famemcemxth 1
el ement mount eq ; un sal d'% F@’v&d@ i WM e efitdtﬂg mﬁ@rep@ﬁm I ng

the brightness 2 t1mepiece, and switching meagns for .
sel ectively swsuchi 8§ 1§y ﬁed%%?@'%ﬁﬂf@?#%ﬁ%’;‘u %]a?'@f-‘m?gﬁ mounted

N on a dlsplay portion (e.g. time 1nd1cat1ng hands,
letters or a clock face) of the timepiece so that it may

be ‘easily observed even when ‘the surroundlngs are dark
as at night time. However, the brightness of the light
emitting element has to be as low as possible so that
the power consumptlon from a battery of the tlmeplece
may be mlnlmlsed . ' '

In the aforementloned prior art tlmeplece, the

'1llum1natlon of the light emitting element cannot be
seen when the surroundlngs are bright, e.g. 1n day
time}' if the brightness of the light emittlng element
is 1ncreased so that 1t can be seen -even. in day time,

| the power. consumptlon from the battery is accordingly
.1ncreased with the consequence that the llfe of the
battery is even shorter.-- _ _ _

In view of these problems,' the present. invention
seeks to provide a tlmeplece w1th a light emlttlng
device in which the 1llum1nat10n of the light emitting
element can be seen even when the ‘surroundings are
brlght. ' '

~ According to the present 1nventlon there is
prov1ded a tlmeplece comprlslng. a 11ght emlttlng
element mounted on a display portion; llghtldetectlng

‘means for detecting the brlghtness_around said



emtting elenent is caused to illumnate with a given brightness when the
brightness of the Iight detected by said |ight detecting neans is |ower

than a predetermned brightness and is not illum nated when the brlghtness"
detected by the light detecting neans is higher than the predetern1ned
brightness, and a second node in which said light emtting elenent is

caused to illumnate with a brightness greater than the given- brightness in
~the first node. 1n one -enbodi-ment the Zecond node further conprises phen
said |ight emtting el ement is .caused to illumnate with a brightnessv

greater than-the given br s in-the fi e_vhen the bri ght ness:
det ect ed by *MFEHSFH @é’[de%t %msn??%rfe% esrrmjij verﬁﬁ edet er m ned
bri ght ness swamd:hmgcmam a [firstnatoddentin hfh:g:h/aaid lﬁgmess when-t he

b h d
rig tness % ti}énIeri'\ sg@atfseécfcéd r@l%%% VLI ;%ﬂ'varyl ng the

predetern1 r| fhess, he t1 nmepi-ece na
f requency &_mr:aﬂntqess gthen 4he ihnighingas IQﬂgthrﬁxghhgi@m hy vary the

bri‘ghtness g t I TR Y Akes AR f or
varying thesraraigpl |t h&eﬁé%d%ﬂgngﬁéégo%ﬁéed to Iteﬁglélw1 %tﬁﬁém tting element to

vary the bbrgehiaess and o n%a“n]slqwéﬁee‘br‘{hﬁxhe‘@?cpr%‘?ﬁﬁthe |'i ght
entting elgBadtdd Hy aﬁievm;hterzﬁtga@eﬁagﬂaawvmtnmheﬁ thdnistiat ed,
e % o B eép%dﬁfbraléiﬁé‘%e o A S R an ot T 00
t he preseneaudumﬁghn1amnﬁtxng|eﬁEmenmtisrnpukedctp El;nmznamesmrmmerU|t '
di agram of aﬁ??ﬂﬂthessigreater"than the glven brlghtness in the .C)
' first mode. : L T
In. one embodlment the second mode further _
"comprlses when. sa1d llght emltting element is caused to
'1llum1nate with a br1ghtness greater than the glven
brlghtness in’ the flrst mode when the brlghtness _ _
'detected by the llght detectlng means 1s greater than a-
predetermined brlghtness, and is- caused to lllumlnate
at the given brlghtness when the brlghtness detected by
the llght detectlng means 1s less than the predetermlned
brlghtness,_ _ '_. o _

_ The tlmeplece may 1nclude means for varylng the _
"frequency of an AC 31gna1 applled to the llght emlttlng
'element to vary the brlghtness thereof. Alternatlvely ]ng

the tlmeplece may 1nclude means for varylng the_' o
amplitude of a signal applled to. the llght em1tt1ng
' element to vary the brlghtness thereof - :
Means may be prov1ded for causlng the llght
em1tt1ng element to flash when energlsed._
The lnventlon 1s 1llustrated merely by way of
example, 1n the accompanylng draW1ngs, in which:-
| ” Flgure 1 is a c1rcu1t dlagram of a flrst N
embodlment of a tlmeplece accordlng to the present
-1nventlon w1th a llght emlttlng dev1ce,
Flgure 2" 1s a C1rcu1t dlagram of a second



enbodi nent - of a tinepiece according to the present invention with a |ight

emtting device; and Figure 3 is a circuit diagramof a third enbodi nent
of an électronic tinmepiece according to the present invention with a I'i ght
emtting device. Referring first to Figure-1,. there is illustrated a first

enbodi nent of an electronic tinepiece according to the present invention.

A light emitting element 1 is disposed onza di'splay portion (not shown) of
the timepi ece.such as tine indicating hands, letters or nunerals

i ndi ca&king the time, -or a face of the tinepiece. The light emitting
element 1 is cemposddtent Bf a eimepdeceElatcoridingElt®  theApdrieseintdet ecti ng
device 2 detects_the.bri ess ,around t.he .t i ., This |ight detecting
devi ce Ls‘cqnp&gggngﬁgé %ﬁ%@b%b&ﬁ @b ?@é&%é.gﬁg%?ﬁggﬁ a %ﬁ? (cadm um .

sul phi.de) cell. A Fliguzie 3g iel ensircRidwididgramhefivgerthdrid r st node in -
which the |ight _enjstt] BN ' ' i 4 W iven .
bri ghtness mhetr?m?ﬁ‘gag'rel.%h?rﬁgg?%r%lfn oﬁ?%ﬂ%lﬁéﬁ?ﬁ:ﬁgﬁf%?f%ﬁ I ght
det ecting devi presens [iayention ¥ithededdahth@Pithigia fe¥dcerd is not
caused to illum nat e paferrlifg Brir@h RS Fidpirectied hddee ild ghiludtiredidang .
devi ce i.s hi gher. than the pr.édeter-_ mned bright.ness, _and a _secq node in
whi ch the Iigh® &hrst ﬁg‘%a%&t Pf an; {1&L ‘g’d"’ﬁ RSP NdGT oy ang

bri ght ness gr eaberhiehpresentyiinwentiioght negs lighthemittig reltemente 1 The EL
W ih an AG. vorfajdeppetd,aae diEPiEY i IR, shAWRE O T Ee
caused to prodtdmepigice. suah tase times dmdigatddigrdhands, Filahters oxesistors
Ri’gﬁ?’ capacililetath fﬁéié&%iﬂalthe_time,’ or a face of the
| | timepiede{' _The light émit;ihg element 1-is composed of
' EL elements, - EL1, EL2, EL3. A light detecting device
‘_ 2 detects the brightnéss'afound the timepiece. This '
' 1i§hﬁ detécting'device_ié cbmposed of a photc—cdnductive
‘cell such as a CdS (cadmium sulphide) cell. A
switéhiné element 3 switéhes between a first mode in
'; whidh the'iight emitting element 1 is caused to
"illuminate with a .given brightnessﬂwhén the brightness
around the_timepiece detected by the light'detegting
..device Z'is_less than a”pfedétermined brightness and is
.not.caused'td_iiluminate when the brightness detected by
thé‘light_deteéting device is.higher than the predeter-
- mined brithﬁeSs, - and a second mode in'which the light
. emitting element 1]is.Caused to illuminate with a '
_hriéﬁtnésé'greater than the‘given brightness in the



a transfornmer TR, a transistor Tl and the EL elenents EL1, EL2, EL3
constitute a bl ocking oscillator for dr|V|ng the EL elenents mnth an AC
voutage of the reqU|red | evel . ln one practical enbodiment; a DC voltage
of about 3 V froma power source DC,- e.g. a battery, is converted into an
AC vol tage of an effective value of..40.to 80 V and having a frequency of -
~several hundred Hz and is applied to the EL elenents. The capaci tor . Ca,
connected between. the trans- former TREand the EL el ements EL1, EL2, /EL3,
causes the bl ocking oscillator to oscillate stably even if there is éufrent
| eakage between the, two el.-ectr.odes of each- of the EL el enents EL1, EL2, _
EL3. The tﬂPQﬁ the capacitor Cais preferably five or nhore tlnes as:
large as the par aHe | EL agbamdnytofELhe ﬂzelmrﬁs £hd, lfx_l;Rt EL3. However,

the capacitor. ka bet-ween the

two el ect roed'gs olfnr% ﬁe%%ﬁq{g h%qgi‘geltte%e sa%ﬁn%n c‘ggé’& ?‘rorfép gf'&%?ﬁect ed in

~ parallel widfh sewer@l denemt Wits RY, m(Et@ so sthaedthey rmayiceet he - :
frequency tfn i ofet he EL i

~elenments (?"]t &IS ene\rl&lL(} Eeli]ﬁ%}ggyt h%t t ?Sél?len%elhﬁ?d égEié’e ement is

i nversely ;ﬁ%ﬁﬁ?ﬁ |30nalr%%1~°t¢93r§ir$¥/e R? eqmlt‘P’f'\St%: t¢anstdr ne®, TR a

ConneCtlonaatra‘nﬁoﬁner ormonsaltﬁz&slawflmranélﬂee EB éPétﬁTé%s onc.- d.

.ConStl t ut eS SI de and a (0) cons | tutes a ter. nary
“oide. - s e AR IR Tofc it LafoR ket oront 3 and
- the light em:'t\tmgg tHatES @IemétetsnghthemtAtI:ngobt@gerEfltMCorrpanyl ng the

 changes i n fhe ANt Ply 1T Ny WHE PELLYc Db SEndRE 201 e AoV ce 2 o)

voltage of about 3 V from a power source Dc,' e.g.. a -

"battery, is converted 1ntc an AC voltage of'an .
-effectlve value of 40 to 80 v and hav1ng a frequency of
several hundred Hz and is applled to the EL elements.

The capacztor Ca,;_connected between the trans-

former TR and the EL elements ELl ELZ EL3 ‘causes the
blocking osc1llator to osc1llate stably even if there is
current leakage between the two electrodes of each of
the EL elements: EL1, EL2, EL3.d The capac1ty of the

| capacltor Ca is preferably f1ve or more t1mes as large
as the parallel capac1ty of the EL elements ELl, ELZ
EL3. However, the capac1tor ca may be om1tted if there
is no fear of leakage between the two electrodes of each = - (R
of the EL elements. - - - . ' '

The capac1tor Cp, connected in parallel w1th the

" EL elements EL1, EL2, EL3, is used to reduce the
frequency of the Ac_voltage_thereby”to increasettheflife
‘time of the EL elements (it is generally believed that |
the life time'offan'EL element'is*inwerselyjproportional'

"to the drive frequency) : o | o
' In the transformer TR, a connection a - corb-c
constitutes a prlmary side, a connection'cf--d
constitutes a secondary_side, ”and:anconnection-e —;f
constitutes a ternary side. | -



wi || be described: OPERATION (A) - FIRST MODE The switching elenent 3 is -
set in the first node (i.e. when the smﬁtching el enment is set at position
AT1l): Wen the switching element 3 is set in the first node (or automatic
node) in which the light emtting state of .the Ilght emtting elenent 1 is
automatically set in accordance with the brightness around the tinme- piece,
the fol | owi ng operations are acconplished _in accordance with the brightness .
of. the Jight detected by the light detectﬁng device 2. First, the followng
oper atigns are acconpllshed when the brightness of the |ight detected hy

the |ight detectlng dev r s eLer f
several luxes in the S‘Pé‘ dnt t&%@%\%ﬁt‘?’%’nﬂ%@gﬁ%qt% éc;gng%% | veg'{g::ar{]'l‘?1 sfag as
t hle | i 1g:;ht t det eeflemgntedi and? tthfi_us lightr egiiditdmee statesd afo the diightvel y high
val ue to turn |

e oo e R AEE 13T S g W cHarEd 7 o Y

rans s its primary sid
consti-tuted byameuntomfeddiaht setectes bypithe Hdghte fatacking QQYJ\Rﬁ thage

(e.g. 50 V) to.the Ee ele@iedill, EL2, EL3 so that the light enmitting
elenent 1 illumnates with a relatively lLow | uninance. Next,. . the follow ng

operations are acconplished when the brightness of the Ilght detected by
the |ight det e@p@mﬂ@n qa)z 4 FIRSIheODEan. a predet er m ned bri ght ness.

The phot o- conductlve e t t f@¥ dias its
resi'stance reduced t éﬂli cqu&s%/ %rl eve# ){fg] sfur n ransi st or T2
so that the trddsiest mheTB tihe aav@d:qttmcement/@ aset at POSltlon

- AT1):

_\Jh_' “When the sw1tch1ng element 3 is set in the flrst
mode (or automatlc mode) in which the light emitting
-~ state of the‘light'emitting element 1 is automatically
'set in accordance with;the.brightness around the time-
piece, . the following operations are accomplished"in
' accordance with the brightness of the llght detected by
' the light detecting device. 2. ' '
First, the folloﬁing operations are accomplished
when the brightness of the light'detected by the light
detecting device 2 is lower than a predetermlned '
brlghtness (of several luxes in the present embodlment).
_ The_photo-conductlve.cell used as the llght detecting
U _ device 2 has its'resistanee raised to a relatively high
value to turn ON a transistor T2 so that a transistor T3 -
is accordinglytturned ON; _'As a'resuit,-the transformer
TR has its primary. side'censtituted by the connection
a - ¢ to apply the predetermlned AC voltage (e.g. 50 V)
to the EL elements EL1, EL2, EL3 so that the llght
emitting element 1 111um1nates with a relatlveIYIIOW'
- luminance. - e | B
';'Next} the following opefationsiare.accomplished.'
" ' when the brightness.df the-light deteeted by the light
detecting device 2 is higher than a predetermined ‘
brightness. ' The photo-conductive cell used as the



result, no current flows to the primary side of the transforner TR and so
no AC voltage is provided to the EL elenents EL1, EL2, EL3 so that the
lightt emtting el ement 1 does .not illuminate. OPERATION (B)- SECOND MODE
The switching element 3'is set in the second node (i.e. Wwhen the smntchlng

el enent is set at position DML): Wen the swtching. element 3 is set in the .

second node (i.e. a denonstration node)_ i-n which the light. emtting elenent

. is caused to |Ilun1nate wi th. hi gh Iun1ﬁ%nce the follow ng operations., are
acconpl i shed. The transfornmer TR has it" prlnary si de constituted by thg;

connection f_twrns of. the prinmary side is -~ -
smal | er. thaglgﬁgt de&?ﬁ&%{gﬁ]fg@t&g%éﬁng b RRS ’3@09 rediced tQ @rents
EL1, EL2, EESlatdvedy \Mown levelghter tATn @REiGthe cransAsdr tasd-hat duri ng

Qper at i on (Ahatothaauahellsltw memlet %S QIR Jo; "ugsgat es with a high-
€n

| um nance. % resent enbodi ment, as I's app M Figure 1, the
li ght emi ttrﬁaué furnegd. ﬁé@é@ Wi fehe g:rmmma:rde iafdegpndent | y of -

- the brlghtnESansforherlmghhnde@%CthA@vah% |¥S‘ﬂﬁcﬁqdé33t eyice 2. Since
|

um nat 1 ghtly"

—~

hi d | 1
eCeh :? fﬁgggurggﬂﬁglﬁg EPE b%ﬁ& ?E tggguﬁhﬁﬁgqﬁeyhmqh; emifging umi nation

of the I|gh§1€m¢0tlhngCBeHBMt1llumnnh¢eseen wi't hout fail. -Thiss hi-ghly.

bri ght emi ssion.of light is effective espeC|aIIy when -i't is desired to -

denonstrate, the I|oht en1tt|ng elenent 1 when the. surroundlngs are also
7 bright. Gon&El Vawat: DEnown that 't he enission

(i.e. when the sw1tch1ng element is set at p051tlon ' N
DM1) : | N
. When the sw1tch1ng element 3 is set in the second o

.mode (i.e. a- demonstratlon mode) in Whlch the. llght
emitting element 1s caused to 111um1nate w1th hlgh
lumlnance,f the- follow1ng operatlons are- accompllshed.
‘The transformer TR has it: prlmary s1de constltuted
by the connectlon b - €. Since the number of turns of
- the prlmary 51de is smaller than that during the- fore-.
golng Operation. (A),; the EL elements EL1, EL2, EL3 are
dfed w1th a_higher AC voltage (e g 75 V) . than that :
durlng Operatlon (a) so that the light emlttlng element

1 illuminates w1th a. hlgh luminance. ‘In the present S i:i- _

_embodlment, as is -apparent from Flgure l, the llght
- emitting element 1- 1llum1nates with' high' lumlnance
_1ndependently of the brlghtness of the llght detected by
the llght detectlng dev1ce 2. : : -
Since in- thls second mode, the llght emitting
__element 1. 1llum1nates brlghtly even if the surrounding -
‘are brlght, as durlng day tlme,. the 1llum1natlon of
* the-light em1tt1ng element 1 can be seen without fall
“_Thls highly. bright. emlss1on of llght is effectlve
_espec1ally when it is. de51red to demonstrate the llght
emlttlng element 1 when the surroundlngs are also

The sw1tch1ng element 3 is set in the second, mode- IR



| umi nance of an EL element is proportional to the frequency of the AC
drive. Thus, when the switching elenment 3 is set in the first node a
connection x - y.is electrically shorted to connect the capacitor Cp in ..
parallel with the EL elenents EL1, EL2, EL3 so ‘that the EL el enents may be
driven with an AC vol t age of relatlvely | ow frequency. When, - on the

ot her hand, the switching elenent 3 is set7in the second node the.
connection x - y of Figure 1 is electrically opened to disconnect the
capaci%or Cp so that the EL el enents EL1, EL2, EL3 are driven with an AC

vol t age or a r draghts| y high frequency. = In this way also-it is possible-
to control the l'ow -gagdhagh ém | | 134m s tidiim BhdthaHd o i
EL1, EL2, EL3. I n. thls cas gl |gﬁ%ot al ways necessary to |néﬁease or

decrease the ndipdnagce t?rﬁ1§fbeIt P?el%q%rﬁF Frepgrtionak ithdh& ner TR for )

each mode. I'n tf*i%qwe%%mofew'mr&nvé he mﬁaes WherDecHe!iswildah g t ched
as follows. The "swi t ¢hi.ng el enent IS, usua set_at the first node so
that the EL el &kemedthg %tﬁﬁfﬁtﬁ’baﬁh%/ f‘l “ﬁ’ﬁ/ee i SRR WK ande fhen -

the surroundi ngg caite idalky ‘shdrared o wmmotditigs aa;mdmcghtcp irhe

swi tching el enen t{ﬂﬁ@yﬁ&%se}hé Bt Q%Seﬁrf‘ew Eﬁid ELSO g oprﬁﬁ HEenent s

may i |1 uni nat e Bf m nance. a resu in norna on, the
EL el enments il IEIma"lmm oyt insaldnivgn mtdwarurﬂclhmletm yfhen the Ii ght

detecting devigegg S W ¥ r dfiferttiy ghtmarw%ﬁ@%ﬁnéemaﬁf is |ess
than a predetern1ne bﬁyknness W't h the resul t’ that power.con tionis-

reduced. |If néfé&ﬁ’ﬂ;ﬁ‘-‘thﬂé‘%\lﬁ]t%‘!ﬁ% 3 EheifRt AR e Seeand [nq ond
ﬂDdeO that t f&xﬂedﬁiﬁﬁfm s- iyt IFigirate vé t &l & i call yn aopened This,

the dlsconnect the capac1tor Cp so that the EL elements
'ELl ELZ, EL3 are driven with an AC voltage of a
relatlvely high frequency.  In this way also it is
pOSSible to control the low- and high-luminance
i]lluminations by the EL elements EL1l, EL2, EL3. In .
this case, it iS'not alwaYs necessary to increase or
decrease the number of turns of the primary side of the
transformer TR for each mode. _ _ _
In the present embodiment, ' the modes may be |
'suitably switched as.fellows. The switching element 3
: is”usually set at-the]first'mede'so that the EL elements
_ may automatically illuminate with low luminance when the
&éﬁf - surroundings. are dark. When the surroundlngs are
' -'_brlght, the sw1tch1ng element 3 may be set in. the
second mode, so that the EL elements may 1llum1nate-'
with high luminance. ' As a result, in normal operatlon,_
the EL elements illuminate automatlcally with low. |
luminance only when the 11ght detectlng dev1ce 2 detects
that the brlghtness around the tlmeplece is less than a .
predetermined brightness with the'result that power -
consumption 1s reduced._ If necessary the switching
element 3 can be set in the second mode so that the EL
elements may 1llum1nate with high luminance. Thus,. the



so call ed "denmpnstration function" can be’ perfornmed so that the
“tllumnation of the EL el enments can be clearly seen even when the

surroundings are bright. A .second enbodi ment of an el ectronic ti mepi ece .

according to the present inverition is illustrated in Figure 2. In Figure 2,

numeral s and symbol s identi cal to those of Figure 1 have the same functions

‘and so further description will be-onmitted. The switching of the swi t chi ng
. el.ement 3 and the light emtting stat ¥ of 't he light emtting element-4
~acconpanying the changes in the anount. of "|ight detected by the light«: "~ -

 Frrst wobe Wi e REREHAR pbilctEnirtrR " bRPPFFEFARBGEO( o, when

the sw tChIWElmnlllmmth@np@ﬁl thenEnTe)emahbsf gant bencleadlypper ati: ons-

are simlargd &p@% ti h odi ment, and their
descrlptlons mnl e. g's CPE T1%§ﬁ ; srésééégE?RCDE The smntchlng _
element 3 is set Arﬁ?¢@ﬂ h%ﬂ%t(Qfeanmﬁéﬁctﬁ@néqﬁFéﬁﬁﬁgeéﬁenent is set

at pOSItlorhéa\@:}alJéleté OtﬂxQV!gf‘QsQﬂ@ri‘ﬁ#@ﬁﬁléﬁelécwmstrdﬁéd“@ﬁn the
smntchlng el enent is set at the second node (i.e:-a denpnstration node)

i n which trE}QQEﬁn emtting element 1.is caused to illuminate with a high
or IOW/brlghtneSSin . te02 alhumerabsfahﬂosyﬁnomseiaénemeaareo

o | Sna e} e B R gh%bgmagggnggagg;egnay b"guktARL
- descrlptlon w1ll be omitted. = -
 The sw1tch1ng of the sw1tch1ng element 3 and the h
11ght em1tt1ng states of the llght em1tt1ng element 1
accompanylng the changes in the amount of light detectedf
by the light detectlng device 2 w1ll be. descrlbed in the
ﬂfollow1ng o ' S S '

* OPERATION (C) ~ FIRST MODE . | ;
_ When the. sw1tch1ng element 3 1s set 1n the first
- mode (1 e. when the sw1tch1ng element 1s set ‘at pos1t10n g
AT2): '

The functlons and operations are 51m11ar to those.
of Operation (A) of. ‘the first embodlment and thelr a
hdescrlptlons w1ll be’ omltted | B

OPERATION (D) - SECOND MODE
The- sw1tch1ng element 3 ls set 1n the second mode

(1 e.. when the sw1tch1ng element 1s set at pos1t10n
- DM2): ' e : ' B _
The follow1ng operatlons are accompllshed when the
'swltchlng element 3 is- set at the second mode (1 e. a
demonstratlon mode) 1n whlch the llght emlttlng element -
1 is caused to 1llum1nate with a hlgh or low brlghtness
_ ' First of all, the follow1ng operatlons are
faccompllshed when the brlghtness of the 11ght detected
by the light" detectlng device 2 is hlgher than a pre-



determ ned brightness (e.g. several luxes in the present enbodinent). Since
t he phot o-conductive cell used as the |ight detecting device 2 has its
resistance reduced to a relatively lowlevel, the transistor T2 is turned
OFF so that the transistor T3 is also turned OFF. Since, noreover, a
transistor T4 is . also OFF, a transistor T5 is turned ON by the actions of
the resistors R8, RO. As a result, the transformer TR has its primary
side constituted by the connection b.- ¢ @nd the number of turns of the

pri maryL.si de is smal | er than that in'CperatiOn (C so that the EL el enments

EL1,  ELZ, EL3 fed { t rin
Operat ion (Q). ﬁ&gup\#d ?,ﬂ}#ﬂ, | ng €l é%;r%tl(a? %’suxze}used ‘{QPQP E:H?stm (r%';tla °

w th a high | uembaddsentioxt , the follomnng operations are acconplished
when the brightness g@f;pjdae Heggihdt%t%xﬂaém@%éwmsafta&ctﬂw dgHice 2 -

is |lower than a predeterntned ht ness. The phot o- conduct]ve cell” used as

the |ight enitBetgckdnd &eyicss 3 has ddissy tanc& Fednced &id vel y high
level . to turn QN1kha vielgndic Qleved SO tHE it Adifs IgH0ISITS Ais Tamrfed wrFred ON.

As a result, the ans orner TR has pri si de ed by the
connection a - S@ ttt%l %ﬁ#&%@%t ?‘g%&% Lg)) NG%Y the EL
el enents” EL1,. Etb&',eoEle'i' SO d ttztartélistlozgm e tdisy OFR e tirandistomtTs :

with a low | um,na Ceﬁlqa.]%‘e;ﬁ;c]eth\t\uh %%ts &f]etﬂé gltgsfé’g_éztéo% ellfd”rentAsl

i | |'uni nat es . wi £ e SUrT oundi ngs ar e oht (as ‘I'n day
time), the il Iaumetsallltan dthe Haransﬁqrmn AR ﬂgisalletkﬂsrnrllﬂw Sdeasily

S g0 1 SencUet I N i liaps Lo ERE ld ki 1 1
N~ turns of the prlmary side 1s smaller than that in
Operation (C) so that the EL elements EL1; EL2, EL3 are
fed with a higher AC voltagé_(e;g. 75 V) than that
.durlng Operation (C). _'Thus the light emitting element 1
1s caused to 111um1nate with a high luminance.
, Next, the following operations are accomplished
‘when the brightness_df the light detected by the light
detecting device 2 is lower than a predetermined._
~brightness. _ :

" The photo-conductlve cell used as the llght
emittlng device 2 has its res1stance_ralsed to a
relatively high level to turn ON the transistor T2 so
that the traﬁsistdr T3 is turned ON. As a result, the
transformer TR has its primary side constituted bytthe :

c

connection a - ¢ to apply a predetermined AC voltage

(e.g. 50 V) to the EL elements EL1, EL2, EL3 so that the
- light emitting element 1 illuminates with a low

luminance. - ' _ ' | - _

Since in this mode, the light emitting element 1

~ jilluminates with high’ lumlnance when the surroundings

are bright (as in.daf'timé), the illumination of the

light emitting element 1 can be easily seen. - This
'-highly bright emission is effective especially when it
_is desired to demonstrate the light emitting element 1



10 in bright surroundings. When, on the other hand, the surroundings
are dark (as at night), - the illumnation of the EL el enents can al so be

eagi ly seen even though their lumnance is [ow. - Thus, the power _ 3
consunption can be reduced by causing the light emtting element 1 to

illumnate with a | ow | um nance. OPERATION (E) - TH RD MODE The smntchlng
"elenent 3 is normally set in the'illumnating node (i.e. when the swi t chi ng
elenent is set at ON): In this third nRie, the l'i.ght- emitting element 1 is
~al'ways caused to illunminate with, a.low | uninance |ndependently of . thek( -
brightness of .the light detected by t |'i ght: d tecting device 2. In this
node, as it& é’ﬁﬂ?ﬂkﬁ%% ﬁ vs}'ﬁfé' t r% 7 Rh itsthRimary

si de const |su1m@uluin§n.r1983 mrﬁmtk o(rasa at mJ,gtdependm | /1 bimreet foni ght ness of

oo 1 HE, 7 BRSO RAAES 58 JRLEF Sop S Pl "1,

EL2, EL3 s&hetig ltumnargm JeﬁthQan "é}tﬁmnttqelmm reeRSUNPLion | ow

| umi nance. SRERATI A ddda by QETH A Tnd MELGHE G DOLRY WRlferk 1 £ nOTTAI 1Y
set in the non-il Iun1nat|n node Qﬁ e. mhen the swi tching elenent I's set -
OFF): In t K% ¥dmiRahsi &L l’hsa 10 MANG®om Figure 2, no current flows

to the primary side of the transforner TR and.therefore no AC voltage is
~appliedto nt_s iﬁiﬁ EL3 so that the light emtting elenent
1 does not _j5§i¥§§5?§; - - .Q:t “second enbodi.nment of .the present :- .-
invention, it The sw1tch1ng element 3 is- normally set in the

-illuminating mode (1 e. when ‘the sw1tch1ng element 1s“.
set: at ON) s SRR TR . _ '

' In. thls thlrd mode, the llght em1tt1ng element 1 is
always. caused to 111um1nate with. a. low’ lumlnance
jlndependently of the brlghtness of the 11ght detected by
the light detectlng dev1ce 2. _ _

In- thls mode, ‘as is apparent from Flgure 2, the
transformer TR has ‘its prlmary s1de constltuted by the
' connection a - c 1ndependently of the brlghtness of  the
light detected by the llght detectlng device 2. ' As a
result, a. predetermlned AC voltage (e g. 50 V) is
:-applled to. the EL elements EL1, EL2, EL3 so- that the
light emzttlng element 1 1llum1nates w1th a low
lumlnance.: o S LT e : '_hp 'LJ

OPERATION (F) - FOURTH MODE _ _ .
The sw1tch1ng element 3 1s normally set in the
non-lllumlnatlng ‘mode. (1 e. when the swltchlng element
is set OFF): ' ' S _
.~ In this fourth mode, as 1s apparent from Flgure 2, :nod
.current flows to .the’ prlmary 51de of the transformer TR -

and therefore no AC voltage is applled to the EL.
elements EL1, EL2 EL3 so that the light emlttlng
element 1 does not -illuminate at all. - ' '
In th1s second embodlment of ‘the present lnventlon, it



iS not essential to provide the third, (the normal illuninating node) or

fourth node, (the normally non- illumnating node). In thirs enbodi nent, the
swi tchi‘ng el ement 3-may nornally be set to the first node so that the EL
elements may illuminate with | ow | um nance when the surroundi ngs becone

dar k. When the surroundings are bright, .the switching element 3 may be
set, if necessary, to the second node to qause the EL el enents to
illumnate with high |lum nance. As a result, in normal operation, the
EL elegents illumnate automati- cally w th Iomwluninance only when the

l'i ght detecti ndsdevtcessefdtiedt td lpatovtide hegghtmiass, sitthe uralimel t he '
pover consumpt gt e ASEL Ao BaT el WERLOT S hdmad i idnt 17
set in-the secdldumishatimg madedhe EL elenents illumnate with high

'sié”‘t RZ?C?heTPFFU?gﬁwn*ﬁféﬁq R L‘j‘? ‘g‘;;m%*fﬁfré éyf:*;f A hen
tsete tsgr{ﬁgn?mgiemd&sz ::?%t ﬂlflazmldaﬁa njg.iummﬁpdwdns;:mmfcé hmaum?ygg?/ngg -

are dark (as at ni he EL e nts. Ll lum.nate with low | um nance so
that the power S M éfr? ‘ed t%?l%r ‘%Foﬁ‘i}g“i’r&?? tHS of the
first enbodlneMtughtMn(ﬂhefswﬂﬂchﬂngnﬁﬁementmﬁmmayIhsnsetﬁaNith hi gh o
| um nance in t SEB RS I t f the
surroundi ngs. P‘nm enqi}'l a.la q‘?he svﬁr{}ﬂl ng, eleéegrreé/nat%%n e%se%%o t eé)f ourth
or "non-illum ra miglmum'tethﬁrgmlqre minance ne) Am@ t9e$®Et ¢ hi ¥ node,
wher the time ing s D@t idied dndest, tdTenentd {NRimidotElawtoments

i1y nate mnth |OM/| nance.
cally w1th low lumlnance only when the light detectlng

device 2 detects that the brightness surrounding the
._timepiece is less than the predetermined-brightness with
- the result that power consumption is reduced. If
necessary the sWitching element 3 can be set in the
~ second mode so that the EL elements illuminate with high
._lumlnance."Thus, the so called "demonstration
functlon" can be performed so that the 1llum1natlon of
the EL ‘elements can be clearly seen even when the
_ surround1ngs are bright. Furthermore, the switching
element 3 may be set to the third mode (1 e. the
~illumination mode) when  the surroundings are dark (as at
~night) and the EL elements illuminate with low luminance
so that the power_eonsumption'can be reduced to a lower
value than. that of the first embodiment in which the EL
elements always illuminate with high luminance in the
~ demonstration mode 1ndependently of the brightness of
~ the surroundlngs._-, _ : :

_ Inc;dentally} the switchiﬁg element can be set to
the fourth or "non-illuminating mode" at'night_(e.g. bed
time) and to the third mode, when the time is to be
confirmed at bed time, so that the EL elements
.1llum1nate with low lumlnance._ :



12 A third enbodi ment of an electronic tinepiece according to the present
invention is illustrated in Figure 3. In Figure 3, the nunerals and
_ synﬁols i dentical
Fi-gure 11 and so further description will be omtted. The switching of the
switching el ement 3 and the light emtting states of the light emtting
el enent 1 acconpanyi ng the changes in tyie. anount of |ight detected by t he
|l i ght detecting device 2 will be descrlbed in the foll ow ng: CPERATICN\(CQ
- FIRST MODE The switching element 3 is set in the first node (i.e. whgn

the switching el ederthird sembad i) : oﬁwaﬁléiébérbﬁfé'ﬂﬂ%gﬁf %t 3 isset
t 19

in the flrs W& 5 ht emtting state of
el ement i tsa aut ona V%} ﬁ}‘%&er%%&&% chech-’n H}%’J%‘ﬁ'@]\‘cﬁ@m around the

to those of Figure 1 have the sane functions as those of

t en1tt|ng

'.tlneplece Hﬂﬂ?ﬁQﬂawwmng oper ations are acconpl i'shed in accordance w th

Lhe bri Ghiness of 1o ddald et sighiiodt ity Ul Bl My dol oo 2. nz;f;;

) of ‘all, the follown 0 erati ong are accom
the Light d&Peth@FenPT fdqunsil d@ﬂ@:tﬂhﬁg shame cRur: t ior vy - ﬁm of
predetern1n@dghreghunemﬁ.@ﬁ M t dj ment ) .
accordance WI tht | ghtﬂﬁc}g&;& glc}e%%]é’ det ecti ng

devi ce 2'

"the r

EEI iyﬁg'-t hing Of the @‘@é@mwe@emsmgﬂm such that-

it has a | aldghtvemittiog Ismm:tesbrdﬁ;ﬂﬁmses.ight |éh1§§ﬁ%dj%éﬂé the

~ magni t ude of
changed.

CEBﬁP5§2555a§§§hth%g§ﬁ?F Ita of t:i;§;£§§2£ﬁqwé£ yés

pri mary Si dEY EBﬁsth-B'bﬂ‘-eéeﬁﬁctth@gcdlmue (2nwall (beamasdﬁb‘éd 9% he

. follow1ng B R o NS

i OPERATION '(G)' ~ FIRST MODE -

The sw1tch1ng element 3 1s set 1n the flrst mode |

(1 e. when the sw1tch1ng element is~ set at AT3)

When the sw1tch1ng element 3 is set. in the- flrst

mode in which the llght emlttlng state ‘of the llght |
emlttlng element 1 is automatlcally set- in accordance
. with the brlghtness around- the t1mep1ece, the follow1n§
operations are: accompllshed in accordance with the

brightness of the llght detected by the 11ght em1tt1ng
device 2. s ; -

- plished when ‘the: brlghtness of the llght detected by the

First of all the follow1ng operatlons are accom— B

light detectlng dev1ce 2 is lower than a predetermlned

brightness (of several ‘luxes ‘in ‘the present embodlment)

: In. accordance w1th the brlghtness of the 11ght
‘detected .by a light detectlng device 2', “the reszstance
of its photo-sen51t1ve cell is ‘changed- such that it has
a larger value for: lower brlghtness.- In’ accordance
with .the magnltude of the re51stance, ‘the b1as voltage
of a transistor T6 is changed.- As w111 be apparent from
Flgure 3, the transformer TR has its prlmary side. '

' constltuted by the connectlon a’'- c and the current

s



13 thereto is a function of the conductivity of the tran- sistor T6.
SpeC|f|caIIy the current flowi ng through the prinmary side of the
transfrmer TR is reduced as the brightness of the-light detected by the

I'i ght detecting device 2.is reduced, so that the AC vol tage applied to the
EL el ements EL1, EL2, EL3 is reduced so reducing the brightness of the

| i ght enitting'elenent 1. Since, in this npgle, the light emtting el enent 1
is set to illumnate with lower |uminance iIn darker surroundings of the '
timepisgge, it can be caused to illumnate with the opti mum brightness in .
bri ght sur r oundi Hiyee &9 ié\aé'mecﬁiicsrplétﬂ ﬁiet&@n&wepfvm shnthecoran<! early

visible. Next, the foI ations ar acco
bri ght ness of 1 HS 1O ﬂet€%?%§h€@c tig d%?ﬁ ﬁgfﬂ@V+%% éhf%u$ﬁgher
than a.predet erfhegsk imaxyt sids . ofrhm@hbtmsﬁuﬂuerum iel tedseed aast tive

oo or oo " Fiiedn 68t {Sone I AUEECLER GEchE LR BEellEing |
no current fl ovdevice 2 jsiredycedde 99 th@ttthhskﬁrﬁeltawa appl hed A
voltage is applxlfx?% éd;g éf&n&t%lﬁﬂfntﬁLELlELELgs Fé&ué@dtéétré&@cih hthe

enmtting el eme es not | um hat e %SF&E The
swi t ching el enedightreseof i the nbight opmlkbyeg (el eh- the SMAtChIng

element is set at posgihes, DVBn:tHDE hedépwi ﬂleom@gntlemtamgaemmhtshed
when the swi t'¢chi ng. el ement

dermonstrati on nbdey %ﬁErEPthei?Wbﬂ?t%nV%FV S°§?EneHTlﬂaﬁgecéﬁsaﬁr¥8r

i1luminate w thswrfowhdings naficthe timepiece, it can be ‘caused to
N\ ~ illuminate with the optlmum brightness in bright

: surroundlngs so that the display of the tlmeplece can

: become clearly VlSlble. _

_ Next, the following operations are accompllshed

. when the.brightness of the light detected by the light
detectingﬂdevice 2 is higher than'a'predetermined
-brlghtness. |

The photo-conductlve cell used as the llght

'detectlng dev1ce 2 has its resistance reduced to turn
OFF the tran51stor T2 so that the transistor T6 is-also
turned OFF. As a result, no current flows to the
primary side of the transformer TR, and no AC voltage
is applled to. the EL elements ELl1, ELZ, EL3 so that the
light em1tt1ng element 1 does not illuminate.

_ OPERATION (H) - SECOND MODE
- The sw1tch1ng element 3 is set’ in the second mode

(1 e. when the sw1tch1ng element is set at p051tlon

DM3): )

" The following'operations ere accomplished when the

sw1tch1ng element 3 is set in the second mode (i.e. the

- demonstration mode) where the light emitting element 1
- is caused to illuminate.with a high lumlnance. :
The transformer TR-nas its primary side consti-



The transformer TR has its primary side consti- 14 tuted by connection b’

- C. Since the nunmber of turns of the primary side in consequence becones
| esd_ than that in Operation (G, the EL elenents.EL1l, EL2, EL3 are fed
with an AC vol tage (e.g. 75 V) higher than the highest AC voltage (e.g. 50
V) supplied in Operation (G so that the light emtting el ement 1

illumnates with high lumnance. |In this enbodinent, as is apparent from
Figure 3, ‘the light emtting el ement 1.4llun1nates mnth hi gh | um nance. .
i ndependent of the brightness of the light detected by the |ight det |ng

devi ce 2. Irtuttlya}yye%@};ném%ngheélght%}r?tt %e ment . 1|IIumnat s

wi th high |UT nance even when the surroun ‘H"th tinme,
so that theSH the PRIMAFYorside in gmnsaﬁquetncreg T o newrunﬁ; seen

~
)

clearly.  Thiat |1H@?éﬁﬁl%|(%eff%é\ﬁeesl 'g'l'r F l'thﬂ‘e2t t emttl.ng B

elenent 1 |s op%rgw en -t he surroundlngs are esent
- enbodi ment, "t‘xﬁ\ﬂ Foktage d@eal 175 b hlrghdrne ﬁharstttm)de . 3
(automati c hidhpsanag mldarglmq%&,g. $0 WERlsugdi iida o um nat e

with [ ow | ugin | ance Wi.th t brlghtness of e surr dings, . - |
and i-n the ggcgﬁg% 508 Eﬁ%«%‘ éﬁ“@ﬁ‘ tddey %W“Métﬂy‘-h when the "

: surroundlngblghelsmnghnce-soImhahlshemﬁbdﬂhﬂﬁﬁntSaﬁﬁﬁs|d prarae W th h'gh
| um nance. frhm @ | 3, ngy tlon, L eI nts can. .

i.llumnate mfth Iébﬁﬁgnﬁﬁa Ltgleonl Fh%&ﬁ mﬁ@&bﬁd ingteshe

bri ght ness BithhBighs Ayminange tladmv@emthefpdﬂw brdightiRidsoRf thlf

necessary, 1i§ntEaeeéa&§at5chnebq1§§k bg Ek&gbgég%fﬁkoﬁ hi.gh 1 um nance Sb'

that. the'so calle "gﬁnnnstratlon f.anction” .can fed with excelh\gt
visibility . € present mode, ‘the llght em1tt1ng element 1 :

1llum1nates w1th hlgh lumlnance even when the
surroundings are - brlght as 1n day t1me, 'S0 that.the
lllumlnatlon of: the llght emlttlng ‘element 1 can be seen
clearly " This- 1llum1natlon is effectlve especlally if
~the light em1tt1ng element 1 1s operated when the o
surroundings are bright. o '
" In the present embodimenty ‘the sw1tch1ng element N
is normally set in the. f1rst mode (automatlc mode) only |
'in darkness, so that the EL elements may 1llum1nate
with low. lumlnance in accordance w1th the. brlghtness of
"the surroundlngs, and in the second mode (i.e. a

demonstratlon mode) if- necessary, -when the surroundlngs ;;J-'

'~ are brlght 'so that the EL elements may 1llum1nate with
' hlgh lumlnance. aAs a result, in normal operatlon, |
the EL elements can 1llum1nate w1th low lumlnance only
in the dark in. accordance with the brlghtness of the
surroundlngs to reduce the power- consumptlon. If
necessary, the EL. elements can be set to 1llum1nate
with high lumlnance so that the SO called "demonstratlon
function" can’ be performed w1th excellent v1s1b111ty
even if the’ surroundings are brlght.

The present_lnventlon.has beenpdescribed above in

'connection withethree;embodiments"but is not limited



even if the surroundings are bright. The present invention has been
descri bed above in connection with three enbodinents but is not limted
15 theteto and the follow ng nodifications are possible. For exanple, the
brightness of the EL el ements can be controlled by changing not only the
anplitude of the AC voltage applied to the EL elenents but also the
frequency of the AC voltage applied to thggtL el ements and changing the
duty ratio. Mreover, the follow ng functions can be effectively added to a
ti mepisgee according to the present invention. For exanple, the |ight
:;net tS l) ng ell(.e[rﬁ&?e?%xog _la«aalh tihel ]tfo?ﬁo@{ibigt QL fliJatibns \Hwb pdss iilig.oundi ngs
( ar ha e _di spl ay | pe-, - pi.ece ca seen t.he light
enitting elenent is g&ﬁs?&%@qﬁ'l u %ﬁlﬁ%%é’g%&%fgf%& n- g
before. Howewah, bef @onitirtsl legk bynichamyging tndts ondty sthen\sapiddaxdsaof t o

cause the [igh Lt I t, i ' ' h
recogni ti onI ga hglmég: B&qégﬁ%ga}g’.%%éégfg-iéﬁg%nté}gteﬁ%n%%éa%SJt]}og% 'Ibcglts%t vmet h
a suitabl e perifeeéquentiyusf thee Adhaahtagamappidasy tchehe @il edmments

el enent can beahﬁﬁ&%%%g?éﬁgﬁﬂéidﬂkgﬂfgﬂiéﬁ-”agnitUde- I ncidental ly,

2n anal og {1 nopi ece BPRESMRF moithe dalAGHAELI SOCH LA <an PR he 1ot

Cl oment 15 nor e e e et o e i e h .

only in the daPFeSffePveRtihirce (ﬂﬁe:remﬁ’pt_i%}? %@Vﬂ‘? fe’?\ieoft i umr;:amcteo

illumnate witlkelemgnt waynBiests oritiatan ferksiccraaty quer itgdonsthert i the

funqlbonf can %%rroundings are so dark that the display of the time-
S piece cannot be seen, the light emitting_element is

caused to illuminate as has been described herein- -

before. -Howéver, for time-recognition, it is not
always necessary to cause the light emitting element to
‘be illuminated continuously, but the recognition can
also be achieved by causing the illumination to flash
with a suitable period. Thus, the energy consumed by
the light emitting element can be reduced by up to an
order of magnitude.  Incidentally, the flashing
period preferably'is one to two seconds and can be
achieved in an analog timépiece by using motbr driving-
pulse signals. . E o
In the.first émbodiment ofxthe present invention
described above the light emitting element is'normally
enabled to illuminate automatically with low luminance
only in the dark thereby to reduce power consumption
and, if necessary, 'to_illum;natelwith high luminance so
‘that the so called "demonstration function" can be
achieved even if the surroundings are bright.
' In the second embodiment of the present invention
‘described above the light emitting element is normally
- enabled to illuminate automatically with low luminance -
only in the dark thereby to reduce the power consumption



achi eved even if the surroundings are bright. In the second enbodinent of

the,present. invention described above the light emtting el enent "

norﬂally enabled to illumnate automatically with [ ow lunmnance onIy in the .

“dark thereby .to reduce the power consunption 16 and, if necessary, to-
illumnate with high lumance so that the so called "denDnstratlon

functlon can be. achi eved even in daylight. - ‘In this case, in . the second

- node (i.e. a denpnstration node) when the surroundings. are dark, t he L4ght.

. emtting- elenent illuminates . with | ow | umi nance so the power consunptugn
‘can be redudsd,t oif nemessaxye &haﬁﬂﬂuﬁlnaté|WiﬂH“H%§H'Eh (g .
enbodi - nent h ot | t l.ene in the second mode almays

i Il uni nat estvh\nattwehggﬁbl S:r%lr}%?tée% é‘ﬁ &%HW%‘P"M@%r iR R&ss of the
sur r oundi ng@Shigvedeeven, dnefiaydiighrtt. deJor ithad Tawes, iheHd ght emtting

el enment is saeanhIMOQQtheg tg BEHBEEQ@EﬁlghF9§ﬁ@$§aﬁ5¥ﬂance only in the

dark in accgrdance.with tness Q:hereby to _
" reduce the PBHEPY BsﬁggﬁpFFSn éﬁ thenddabtaepitting lellemenate with a high

| uni nance sbllbminabesswiehl lieg idﬁﬁﬁancétéﬁttﬁ% Pbﬂ%&'%gnsu%an Re achi eved |
PHL ;

: f th b
'-ggﬁgr:5|nge ég{#gu?géﬁgégﬁﬁg Q{éaﬂﬁf Wﬁ&HFeGhéﬁ #hatsgnaghgorti on; pl??ght

det ecting n%%ﬁ%9¢bngdéiest|egbb&é-henghﬁﬁeﬁhléhOHHQ i@bﬂttbﬂgﬂtgﬁs a“dﬁﬁt

element in the second mode always 1llum1nates with high |
lumlnance indepen-dently of the brlghtness of the
surroundlngs., = S : w-'-: S NS
' - In the thlrd embodlment descrlbed above, .the
llght emlttlng element ls normally enabled to illumlnate |
w1th low lumlnance only in the dark in accordance with

_.the brlghtness of the surroundlngs thereby to reduce the

. power consumption and, if necessary, “to- 1llum1nate

.w1th a high lumlnance so that. the so called. "demon- :
stration function" can be achleved even 1f the
surroundlngs are brlght._ '



swi t chi ng neans for sel ectively. switching between a first—node—in-which—
said nght emtting elenent is caused to illumnate with a given brightness
when t bri ghtness of the |ight detected by said I“ ﬂ ﬂ ans
is lower than a predeterm ned brightness and i-s not il e
"brightness detected by the |ight detecting means is higher than 't he
predeterm ned brightness, and a second mdde in which said light [err]

emtting elenent is caused to illumnate with a brightness greater than the -

glvenggﬁlghtness in the first node. 2, . A tinmepiece as clainmed inclaiml
i n which the second further conprlseﬁaﬁuémluﬂ4ﬁllght emtting el enent i s

caused to illumnate wiith a brightness greater than the given brightness in
the first node when the brlghtness detected. by the |ight detecting neans is
greatér than a predeterm ned brightness, and is caused to illum nate at the

gi-ven bright neds wheA tthimelpiiegte mesmpriastiog ed &\l ight lemjittt ihg exkementreans

s less than t ’ ’ 3. t in
claim2, in wh“sﬁgfﬁgpéﬁgg%ﬁﬁgghﬁ%g S |sﬁg}?euﬁﬁgyﬁ(ﬁéggﬁéigﬁfﬁbéﬂ|'fﬁﬁg
between the fidetectiagddendbrightaass aronnd saiduhimerigcei i ghdenitting

el.enent is Ca%ﬁ@chqn'd 'm&ﬂd%atf%ﬁMéélédﬁﬁl\Qe%MﬁMﬁ@%wééﬁ%C“Ve of
the brightness of the ght det eﬁged Y sai.dlight detectin neans 4, A

ti nmepi ece as cFairstd Weclléﬁ i dntdhe tct(:]m%ge £iiS arranged
to switch sel eetauseuy to 11 uinaren Wilth fd refiivert for ixgttmels tWheert hthel and a

e mode "Rt o B Sk M SR o, Sl SEE adheting,
dete\}ed by sameahsghs damsn|un;n a predetermlned brightness and is
not illuminated when the brlghtness detected by the _
light detecting means is hlgher than the predetermined
‘brightness, and a second mode in which'said_light \
'emitting element is caused to illuminate with a
_brightness greater than the given br%ghtness in the
first mode.
2. A tlmeplece as claimed in clalm 1 in which the .
second further comprises when said light emitting -
element is caused to illumlnate with a brightness |
. greater than the. glven brightness in the first mode when
- the brightness detected’ by the light detecting means is
greater'than a predetermined brightness, and is caused
\_’ ©  to illuminate at the given brightness when the
o brightness detected by the light detectlng means is less
than the predeter-mined brightness. .
3. A timepiece as'claimed-ih claim 2, in which the
switching means'is'arranged to switch selectively
between the first, the second and.a third mode in which
said light emitting element is caused to illuminate with
the given brlghtness 1rrespect1ve of the brlghtness of
the light detected by said light detecting means.
4. A timepiece as clalmed in claim 3, in which the
switching means is arrenged to switch selectively



means. 5. A timepiece as clainmed in any one_of the precedihg—el ai ns,
_|nclud|ng means for varying the frequency of an AC signal -applied to the -
ght emtting element to vary the brightness Lg I“u IJ‘ I|| mepi ece as
clainmed in any one of clainms-1 to.4 including ﬂ“‘“ t he R
-anplitude of a signal applied to the |ight emtti*ng cel breht o vary the =
brightness thereof. 7. . A tlneplecelés claimed in any preceding claimin

.whi ch neans are prOV|ded for causing the light emtting ‘elenment to flash
when energj se

ece as clainmed in ¢ i n. which saiv#
gi ven brlgh?ﬁ§§§“|ﬁh§afarﬁlrsg ﬁ068°99 'oﬁ@ﬁe&qﬁfiﬂiﬁa' lﬁé?gﬁ hpn
decr easi ngmoflet br Whight said akighmd enditt ingnelliement s causkd ingpi ece

substant i aLLy, 53 HERELA de néagb%wnmes%f% IRRIR HIYE ched" Floure 2 or

.Figure 3 o raw
o brlghtness of the llght detected by sald llght detectlng
means. . L R
5. A timepiecé-as‘élaimed'in any'one of the'preceding

' clalms,'lncluding means for varying ‘the frequency of - an
AC signal applied to the llght emlttlng element to vary
the brlghtness thereof S :

. 6. A tlmeplece as. clalmed in any one of clalms 1l to 4 _
includlng means - for varying the amplitude of a signal _ :g_) .
applied to the light emlttlng element to. vary the - -

. brlghtness thereof.e - - g o
7. . A tlmeplece as clalmed An: any precedlng claim in
Whlch means are provzded for caus1ng the light emlttlng"

' element to flash when energlsed. BN

8. A tlmeplece as. clalmed ln clalm 1 in whlch sald
glven brightness in. said first mode is. lowered in
accordance w1th decreaslng of the brightness around
said tlmeplece._' - L '

9. A tlmeplece substantlally as: hereln descrlbed

- w1th reference to. Figure 1 or Flgure 2 or Flgure 3 of
the accompanylng draw1ngs.




